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CHARLES K. PICKLES, OF ST. LOUIS,
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PATENT OFFICE.

MISSOURI, ASSIGNOR, BY MESNE ASSIGNMENTS,

v. OF CHICAGO, ILLINOIS, A CORPORATION

PNEUMATIC IMPACT-TOOL.

1,029,082.

Specification of

Letters Patent.  PatentedJunel11,1912.

Application filed Angust 27, 1900. Serial No. 28,247.

To all whom it -may concern:

Be it known that I, Crarces K. Prexres,
A citizen of the United States of America,
and a resident of the city of-St. Louis, in
the State of Missouri, have invented certain

sew-and useful Improvements in Pneumatic

Tmpact-Tools, of which the following is a
specification. )

The present invention relates to that type
of portable pneumatic impact tools or ham-
mers in which a pneumatically operated

‘controlling valve is automatically controlled

Ly the impact piston in its movements.

The object of the present improvement
is, in the main, to provide a simple, efficient
and durable formation and arrangement of
the parts of a pneumatic impact tool, which
admits of the impact piston having a stroke
greater than ‘its own length; and with
which an impact tool with any desired
«troke can be provided with but very slight
changes, and with a minimum length of
the main outer casing or housing.

A further object of the present improve-
ment is to provide a durable and effective
means for fastening the hand grip or handle
to the main casing or housing of the tool.
.1 attain such objects by the construction
and arrangement of parts illustrated in the
accompanying drawings, in which

Figure 1, 1s a longitudinal sectional ele-
vation at line z—a, Fig. 8, of -a pneumatic
impact tool or hammer, embodying the pres-
ent improvements, and illustrating the parts
in a position in which the nnpact piston is
just ending its forward stroke, with the
controlling valve ready to make its ‘rear-
ward reversal movemient.  Fig. 2, a detail
perspective view of the inmpact piston. Fig.
3, a similar view of the controlling valve.
Fig. 4, a detail longitudinal section of the
controlling valve and its accessories, with
the parts in the same position as in KFig. 1,
with the hnpact piston nearing the end of
itx forward stroke, and the controlling valve
ready to make its remrward reversal move-
meni. Fig. 5, a companion view to Ifig. 4,

with the impact piston nearing the end of |

its vearward stroke, and the controlling
valve ready to make its forward reversal
movement.  Fig. 6, a detail perspective view
of the upper end of the main housing or
casing. Fig. 7, a side elevation of the valve
housing and its immediate accessories.

Fig. |

t Q. a transverse section at line «’'—a’, Fig. 1.
Fig. 9, an axial section of a modified con-
struction of the impact piston.

Similar numerals of reference indicate
like parts in the several views.

Referring to the drawings: 1, represents
the main outer casing or housing of the
present impact tool, (also commonly desig-
nated the barrel or cylinder) having the
usual contracted forward end for receiving
the shank of the cutting chisel or other tool,
and a screw threaded exterior at its rear
end upon which is screwed a closure cap 2,
which with the present invention applied to
a pneumatic hammer may be the attaching
hub portion or socket of the hand grip or
handle of such pneumatic hammer. .

3, is the impact piston or plunger, of the
usual solid cylindrical form, and having at
its forward end the usual impact extension
4; in the present improvement such piston
is formed with the forward and rearward
annular grooves or recesses 5 and 6, and for-
ward -and rearward, longitudinal passages 7
and 8, connecting in an individual manner
the grooves & and 6, with the!forward and
rearward portions of the piston chamber of
the impact tool for purposes hereinafter set
forth. These portions are referred to in the
claims for convenience as forward and rear-
ward piston chambers respectively. In the
practical construction of the impact piston
it is immaterial whether the longitudinal
passages 7 and 8, above described be formed
in the periphery of the piston as illustrated
in Figs. 1, 4, and 5, or in the body of the
same as illustrated in Fig. 9, their functions
and actions being identical in either con-
struction. ‘

In the preferred formn of the present in-
vention as illustrated in the accompanying
drawings, the cylinder proper for the impact
piston 3, also constitutes a controlling valve
9, by which the alternate reversal of the
motive fluid pressure to the opposite ends
of the impact piston is automatically at-
tained, and to this end the said cylinder and
| valve 9, is capable of a limited longitudinal
| movement in the main outec casing 1, and
| in the stationary valve block 10, that 1s ar-
| ranged in the rear end of such main casing.
In the particular construction shown the
said cylinder and controlling valve 9, as a
cylinder for the impact piston will have a
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cylindrical open ended bore fitting the pis-
ton in a fluid tight manner, and be of suf-
ficient length to constitute the sole guide
for the piston in its normal reciprocation
in practical use; and as a controlling valve

will involve features of construction as fol-

lows: 11, is a forward guide head, fitting a
corresponding bore in the main housing 1,
and provided with a series of radial ports 12,
that are adapted in the forward position of
said controlling valve to register the for-

‘ward piston chamber with the lateral ex-.

haust port 13, in the main housing to permit
of an exhaust of the motive fluid from the
forward piston chamber to the atmosphere,
and in a rearward position of the valve to
move out of register with the exhaust port
13, so that no inward suction can be induced
therethrough by the rearward .movement of
the impact piston. 14, are a series of radial
ports arranged back of the radial exhaust
ports 12, above described, and adapted to
register the interior of the combined valve
and cylinder 9, with the longitudinally ar-
ranged annular chamber 15, between the in-
ner wall of the main casing 1 and the pe-
riphery of said valve and cy inder, as shown
in Figs. 1, 4 and 5. 16, are a series of ra-
dial ports arranged back of the radial ports
14, just described, and adapted to register
the interior of the combined valve and cylin-
der 9, with the annular longitudinal cham-

_ber 150 17, is a trap gate or valve control-

ling communication between the rearward
piston chamber and the annular chamber 15,

from such annular chamber into such rear-
ward piston chamber; this valve may be lo-
cated in any suitable position to effect the
described result preferably on the exterior
of the valve as shown in Figs. 1, 3,4 and 5,
and preferably consisting of a spring leaf
closing over the series of ports 16; the object
being to trap a portion of the expansible
motive fluid from the rearward piston cham-
ber in the annular chamber 15, for the pur-
pose hereinafter set forth in the description
of the operation of the present pneumatic
impact tool. The relative arrangement of
the series of ports 14 and 16, will be con-
sonant with the arrangement of the annular
grooves or recesses 5 and 6 of the impact
piston, so that while the.outer series 14, of
said ports are in register with the outermost
annular recess 5, of the piston, the rearward
series 16 of said ports will be in register
with the rearward annular recess 6, of said
Ppiston, as illustrated in Figs. 1 and 4. 18,
1s an annular peripheral enlargement or head
arranged to the rear to the series of radial
ports 16, and constituting a piston head of
some area, that has movement in an annu-
lar piston chamber of the valve block 10, as
hereinafter set forth. 19, are one or more
series ‘of radial ports arranged. to the rear

1,029,082

of the head or enlargement 18, and adapted
in the rearward position of the controlling
valve 9, to register the rearward piston
chamber with the exhaust passages of the
valve block, to permit of an exhaust of the
motive fluid from the rearward piston cham-
ber to the atmosphere. In the preferred
construction of the present invention as
illustrated in the drawings, the rearmost
set of the ports 19, will be arranged some
distance forward of the extreme rear end of
the controlling valve, so that when said ports
are closed by the impact piston as it nears
the end of its rearward stroke, a body of
the motive fluid will be confined behind the

‘piston to act as a cushion therefor, and

which confined motive fluid in escaping to
the atmosphere through the small longitudi-
nal passages 8, of the piston, acts in a very
perfect manner to effect a gradual check of
the impact piston in its final backward move-
ment. 20, is an offset extension- that is
adapted with the controlling valve in its
rearward position, to cut off the supply of
motive fluid to the rear piston chamber ; and
21, an annular shoulder formed by the junc-
tion of the offset extension 20, and the body
of the valve, and which annular shoulder is
exposed to constant motive fluid pressure,
in order that the normal tendency of the
controlling valve will be to move to its for-
ward position in the absence of other-pre-
vailing influences. ‘ ‘ ‘
In the present construction the annular

; valve block 10, fits within a counterbore in
and preventing a back flow of motive fluid |

the rear portion of the main housing 1, in
which it is held in a stationary manner by
the closure cap 2, heretofore described,
through the instrumentality of the remov-
able rear closure head 22, of the valve block,
and an interposed spring 23. In addition
to.the above described functions the main
closure cap 2, also provides a main supply
chamber 24, at the rear end of the impact
tool, which is in constant communication
with the source of motive fluid supply dur-
ing the operation of the tool. :
The annular valve block 10, of the pres-
ent construction is formed with ports and
passages as follows: 25, are a series of ra-
dial ports adjacent to the rear end of the
valve bleck, which ports are adapted to in-
troduce motive fluid into the rear piston
chamber, and are controlled by the rear
end of the controlling valve 9. 26, are one
or more series of radial ports arranged for-
ward of the supply ports 25, and adapted
in the rearward position of the controlling
valve, to register with the exhaust ports 19,
of such valve, to open communication be-
tween the rear piston chamber with the
atmosphere. 27, is an annular exhaust
chamber connecting with the exhaust ports
26, and with the main lateral exhaust open-

Ing 28, that extends through the main hous- 1
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a

ing and the closure cap, to the atmosphere. | thumb lever 41, so as to regulate and limit

29, is a forward annular piston chamber. in
which the annular enlargement or piston
head 18, of the main controlling valve has
movement in a fluid tight manner. 30, is
an exhaust passage connecting the rear end
of the piston chamber 29, of the valve block
with the main exhanst chamber 27, of such
valve block, and adapted to prevent a rapid

either direction, and thus prevent a ham-
mering actign of such valve, as well as any
recoil or flutter of the valve. 31, are one
or meve lateral ports, controlled by the head
¢r enlargement 18, of the main controlling
valve, and receiving motive fluid from a
longitudinal passage 32, in the main hous-
ing, which extends to and is in constant
communication with the main motive fluid
supply chamber 24,

While a practically efficient impact tool |

can be constructed without the provisions

of the ports and passages 31 and 32. just de- |

scribed, their use is preferred more especially
m long stroke impact tools as affording a
certain and reliable means for insuring a
full backward stroke of the impact piston.

With the present invention applied to
voke rviveters and like uses, the rear end
clesure cap 2, will be in the form of an ordi-
nary closure cap serewing upon the rear
end of the main housing to effect a closure
of the same; and with the invention applied
to portable pneumatic hammers as 1Hus-
frated in Fig. 1 of the drawings, such cap
piece 2, will preferably form an integral part
of the hand grip cr handle 33, such hand
grip in the construction illustrated will
comprise features as follows: 24, is a sup-
ply passages formed in one of the branches
of the hand grip and communicating at one
end with the main supply chamber 24, in
the rear end of the hammer, and at its other
end provided with a projecting neck 33,
which is internally screw threaded to re-
ceive the attaching nipple of the line of hose
throngh which motive fluid is supplied to
the impact tool, as usnal in the present type
of portable pneumatic tools. 86, is a cas-
ing er bushing intersecting the supply pas-
sage 33, and forming the cylinder for the
wanually actuated pisten  valve 37, by
means of which the supply of motive fluid to
the teol is controlled; such valve is formed
with an annular recess 38, adapted to
register with oppuositely arranged ports 39,
in the valve casing 36, and by its movements
control the admission of motive fluid to the
tool. 40, is a spring tending to move the
valve 37 into its closed position. 41, is a
pivoted trigger or thumb lever having en-
cagemrent with ene end of the throttle valve
St and adapted to impart an opening move-
mient to the same. 42 is a temper screw or
other like means arranged in the path of the

i
i
i
i
I

the amount of c¢pening of the throttle valve
37, to snit the particular work upon which
the impact tool is employed. In the present
improvement the valve closing spring 40, is
held in place by a cup shaped bushing 43,
screwing into the hand grip 33, in axial

- adinement with the valve 37, and provided
- with a central orifice 44, and a disk shaped
movement of the main controlling valve in |

piece 45, which forms an abutment for the
spring 40. and in addition thereto a spring
impelled  valve that normally closes the
opening +: with the deseribed construc-
tion the nozzle of an oil can may be inserted
into the opening 44, to displace the disk
valve 45, and intreduce a supply of oil inte
the small chamber between such valve and
the adjacent end of the throttle valve 37,
which oil will flow into the passage 34,
through the lateral port 34”, when the throt-
tle valve 37, is in a closed position and in
se flowing through the poit 347, the oil will
be in the path of the incoming motive fluid
te be carried thereby to all the active parts
of the hammer mechanism.

The hand grip or handle 33, is locked
against its jarring loose from its attachment
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to the main housing 1, by the following .

means: 46, is a spring dog moving radially
i the attaching cap or hub portion 2, of
the hand grip; the inner end of said dog
being arranged to engage in a notch or rve-
cess 47, in the rear end of the main housing
to lock the parts in their proper relative po-
sition. while its outer and reduced end is
screw threaded and provided with an ex-
terier handle 48, by which said dog is capa-
ble of convenient rotation by hand. 49, is
a spring tending to force said dog inwardly,
and 50, is a bushing screwing into the hub
or cap 2. and provided with a central screw
threaded orifice in which turns the screw
threaded outer end of the locking dog 46
the construction being such, that the spring
dog must be rotated to etfect an unlocking
of the parts, the spring 49, tending to hold
the said dog in its locking position against
a Jarring Joose during a continued opera-
tion of the tcol.

51, is the usual hardened bushing at the
lower end of the main housing, inserted in
the usnal manner from the exterior of said
housing and constituting a holder and guide
for the shank of the cutting or other tool.

52, is a hardened bushing inserted from
within the interior of the main housing and
fitting against an offset shoulder of the sume.
to constitute a guide for the extreme upper
end of the tool shank, and a removable abut-
ment to receive the impact of the impact pis-
ton when the same has an-abnormal stroke
due to the accidental removal of the tool
shank from its proper position in said bush-
ings,

The operation of the present pnenmatic
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impact tool mechanism, is as follows: Start-
ing with the impact piston and the control-
ling valve in the position illustrated in Figs.
1 and 4. motive fluid contained in-the rear
piston chamber, passes through the rear-
ward longitudinal passage 8, of the piston
into the rearward annular groove 6, and
from thence through the lateral ports 16,
and through the trap gate or valve 17, into

the annular chamber 15, into which the said

fluid pressure is trapped by the valve 17,
and exerts its expansive force, upon the
annular piston enlargement 18, of the main
controlling valve to assist in forcing such
valve into its rearward position, at the same
time such fluid pressure passes through the
lateral ports 14, into the forward annular
aroove 5, and through forward longitudinal
passage 7, into the lower piston chamber to
press against the lower annular end of the
main controlling valve, to also aid in the
rearward movement of such valve. Such
pressure in the lower piston chamber also
operates to impart the initial backward

movement to the main impact piston 3,

which rearward movement of the impact
piston is completed, in my preferred con-
struction illustrated in the drawings, by the
valve enlargement 18, uncovering the inlet

port 31, of the valve block to admit addi-

tional motive fluid into the lower piston’

chamber through annular chamber 15 and
ports 14, from the source of constant pres-
sure supply. The rearward movement of
the main controlling valve 9, is preliminary
to the rearward movement of the impact pis-
ton, and said valve in moving into such rear-
ward position cuts off the supply of motive
fluid to the rearward piston chamber, and at
the same time opens said rear piston cham-
ber to the atmosphere through radial ports
19 and 26, chamber 27 and passage 28. In
a simpler form of the present construction
the inlet port 31, and passage 32, may be
omitted and reliance placed upon the expan-
sion of the body of motive fluid trapped in
the annular chamber 15, as the sole means

- for effecting the return or backward stroke
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of the impact piston. As the impact piston
nears the end of its rearward stroke and
after passing the rearmost series ‘of radial

orts 19 said piston will confine a portion
of the motive fluid in the rear portion of the
rearward piston chamber, which motive
fluid can only escape to the exhaust through
the small longitudinal passage 8, of the pis-
ton and in consequence the final rearward
movement of the piston is checked in a very
even manner and the usual jarring of the
tool due to a sudden rearward stoppage of
the piston, is eliminated. With the impact
piston in its rearward position, its forward
annular groove 5, registers with the forward
series_of exhaust ports 19, of the valve and
thg similar series of exhaust ports 26 of the

1,029,082

valve block, and permits of an exhaust of
the motive fluid from the forward piston
chamber through the longitudinal piston
passage 7 and the groove and ports 5, 19
and 26, just mentioned; with a relief of
motive fluid pressure in the lower piston
chamber and the consequent removal of
pressure from the forward and larger pres-
sure area of the main controlling valve 9,
constant motive fluid pressure upon the
smaller rearward area of controlling valve
afforded by the annular shoulder 21, will
again force said valve into its forward posi-
tion to again open the exhaust ports 12 and
13 of the forward piston chamber, and the
motive fluid supply to the rearward piston
chamber to effect a fresh forward movement
to the impact piston, and fresh cycle of the
operations just described.

A novel and material feature of the pres-
ent invention involves the admission - by
means of the piston of motive fluid pressure
from the rear piston chamber into the for-
ward piston’chamber. to effect a backward
stroke of said piston, in whole or part.

Having thus fully described my said in-
vention, what I claim as new and desire to
secure by Jetters Patent, is:

1. In a pneumatic impact tool having a
piston chamber, a piston formed with a pair
of independent annular grooves and longi-
tudinal passages extending to opposite ends
of the piston, and adapted to control means
for admitting motive fluid from the rear
piston chamber to the forward piston cham-
ber to effect a return movement of the pis-
ton, and means for so admitting the motive

“fluid substantially as set forth.

9. In a pneumatic impact tool, a piston
formed with a pair of independent annular
grooves and longitudinal pdssages extend-
ing to opposite ends of the piston, and
adapted to control means for admitting mo-
tive fluid from the rear piston chamber to
the forward piston chamber to effect a re-
turn movement of the piston, and means to
prevent a reflux of motive fluid into the rear
of piston chamber, and means for so admit-
ting the motive fluid substantially as set
forth. :

3. In a pneumatic impact tool, the combi-
nation of a main casing having a piston
chamber, a fluid actuated controlling valve,
and an impact piston .dapted to control
means for admitting mot've fluid from the
rear piston chamber to the forward piston
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chamber to effect a re‘urn movement of the |

pisten, and means fo: so admitting the mo-
tive fluid substantially as set forth.

4. In a pneumatic impact tool, the combi-
nation of a main casing having a piston
chamber, a fluid actuated control ing valve,
and an impact piston adapted to control
means for admitting a limited quantity of
motive fluid from therear piston chamber
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to the forward piston chamber to impart an
initial return movement to the piston, and
means for so admitting the motive fluid sub-
stantially as set forth.

5. In a pneumatic impact tool, the combi-
nation of a main casing having a piston
chamber. a fluid actuated controlling valve.
an impact piston adapted to control means
for admitting motive fluid from the rear
pisten chamber to the forward piston cham-
ber to effect a return mcovement of the pis-
ton. wreans for so admitting the motive fluid
and means to prevent a reflux of motive
fluid into the rear of piston chamber, sub-
stantially as set forth.

6. Tn a pneumatic impact tool, the combi-
nation of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston adapted to control means
for admitting a limited quantity of motive
fluid from the rear piston chamber to the
forward piston chamber to impart an initial
return movement of the piston, means for
so admitting the motive fluid and means to
prevent a reflux of motive fluid inte the
rear of piston chamber, substantially as set
forth.

7. Tn a pneumatic¢ impact tool, the combi-
pation of a muin casing having a piston
chamber, a fluid actuated controlling valve,
and an impact piston formed with a pair of
independent annular grooves and longitudi-
nal passages extending to opposite ends of
the piston, and adapted to control means for
admitting motive flnid from the rear piston
chamber to the forward piston chamber to
effect a return movement of the piston, and
means for co gdmitting the motive fluid sub-
stantially as set forth. '

‘8. Tn a pneumatic impact tool, the combi-
nation of a main casing having a piston
chamber; a fluid actuated controlling valve,
an impact piston formed with a pair of inde-
pendent annular grooves and longitudinal
passages extending to opposite ends of the
piston, and adapted to control means for ad-
mitting motive flnid from the rear piston
chamber to the forward piston chamber ta
effect a return movement of the piston,
means for so admitting the motive fluid and
means to prevent a reflux of motive fluid
into the rear of piston chamber, substan-
tindly as set forth.

9. In a pnenmatie impact tool, the combi-
nation of a main easing having a piston
chamber, a fluid actuated controlling valve
movable longitndinally of the casing. and
an impact or hammering piston adapted to
control means for admitting motive flnid
from the souree of pressure supply through
the rear to the farward end of the valve to
offect o reversal of the same and alzo to
contrel adimission of motive fluid to the front
piston chamber, and means for so admitting
the motive fluid: substantially as set forth.

S

-

10. In a pneumatic impact teol, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston adapted to control means
for admitting motive fluid from the source
of pressure supply through the rear. piston
chamber to the larger area of the control-
ling valve to effect a reversal of the same,
menns for so admitting the motive fluid and
means to prevent a flow of motive fluid from
the valve chamber into the rear of piston
chamber, substantially as set forth.

11. Tn a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact or hammering piston adapted to
control means for admitting motive fluid
from the scurce of supply through the rear
piston chamber to the forward end of the
valve to effect a rearward movement of said
valve to cut off communieation of the for-
ward piston chamber with the exhaust and
open the rear piston chamber to the exhaust,
means for so adimitting the motive fluid, and
means for preventing the reflex of the mo-
tive fluid so admitted; substantially as set
forth.

12. Tn a pneumatic impact tool, the com-
hination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston adapted to control means
for admitting motive fluid from the source
of pressure supply through the rear piston
chamber to the forward end of the valve to
effect a rearward movement of said valve to
cut off communication of the forward piston
chamber with the exhaust and open the rear
pisten chamber to the exhaust, nieans for so
admitting the motive flnid and means to
prevent a reflux of motive fluid into the rear
of piston chamber, substantially as set forth.

13. Tn a pneumatic impact tool, the com-
hination of a main casing having a piston
chamber. a fluid actuated controlling valve
movable longitudinally of the casing, and
an impact or hammering piston adapted to
control means for admitting motive fluid
from the source of supply through the rear
piston chamber to the forward end of the
valve to effect a rearward movement of said
valve to open communication between the
source of constant. pressure and.the forward
piston chamber, said piston being movable
within said valve, and means for so admit-
ting the motive fluid; substantially as set
forth.

14. Tn a pneumatic impact tool. the com-
hinaticn of a main easing having a piston
chamber. a fluid actuated controlling valve,
an impact piston adapted to contral means
for admitting motive fluid.from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve te open

{ communication between the source of con-
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66 chamber, a fluid actuated controlling valve, |

* which is uniform as to pressure areas, and a

s

stant pressure and the forward piston cha=-
ber, means for so admitting the motive fluid
and means to prevent a reflux of motive
fluid into the rear of piston chamber, sub-
stantially as set forth.

15. In a pneumatic impaét tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
and an impact piston adapted in ifs rear-
ward travel to control means for opening
the forward piston chamber to the exhaust
to permit a forward movement of the con-
trolling valve, said piston being constructed
to admit motive fluid to the forward piston
chamber, and means for so admitting the
motive fluid ; substantially as set forth.

16. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston adapted in its rearward
travel to control means for opening the for-
ward piston chamber to the exhaust to per-
mit a forward movement of the corttrolling
valve to admit motive fluid to the rear piston-
chamber and close communication between the
source of constant pressure and the forward
piston chamber and in its forward travel to
admit pressure to the valve to shift the
same in the other direction, means for pre-
venting ‘the reflex of the pressure so ad-
mitted, and means for so admitting the mo-
tive fluid ; substantially as set forth.

17. In a pneumatic impact tool in which
the stroke o? the piston is 1n excess of length,
the combination of a2 main casing, a cylin-
drical .hammering piston the diameter of

valve -actuated by the motive fluid pressure
controlled by the movement of the piston
and having ports governed thereby, substan-
tially as set forth. ,

18. In a pneumatic-impact tool in which
the stroke of the piston is in excess of its
length, the combination of a main casing, a
cylindrical hammering piston the diameter
of which is the same at opposite ends, and a
fluid actuated controlling valve exposed to
constant pressure on one end and to inter-
mittent pressure on the other end, said valve
having ports governed by the piston, sub-
stantially as set forth.

19. In a pneumatic impact tool, the com-
bination of a main casing, a fluid actuated
controlling valve having ports governed by
the piston in- its reciprocations and an im-

length and adapted to control means for ad--
mitting motive fluid from the source of sup-
ply to the forward end of the valve to ef-
fect a reversal of the same and to the for-

ward end of the piston to effect a reversal of .|

the latter, substantially as set forth.
20. In a pneumatic impact tool, the ¢om-
bination of a main casing having a piston !

1,029,082

an impact piston having a stroke in excess
of its length and adapted to control means
for admitting motive fluid from the source
of supply to the forward end of the valve to
effect a reversal of the same, and means to
prevent a reflux of motive fluid into the rear
of piston chamber, and means for so admit-
ting the motive fluid substantially as set
forth. , : N ‘ ,

21. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid. actuated controlling valve

- movable longitudinally of the casing, and

an impact or hammering piston having a
stroke in excess of its length and adapted to
control means for admitting motive flui

from the source of supply through thespis-

-ton chamber to the forward end of the valve

to effect a reversal of the same, means for so
admitting the motive fluid, and means for
preventing a reflex of the motive fluid so ad-
mitted ; substantially as set forth. :

22. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a.stroke in excess
of its length and adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end. of the valve to effect a
reversal of the same, means for so admitting
the motive fluid and means to prevent a re-

flux of motive fluid into the rear of piston

chamber, substantially as set forth.

23. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
movable :longitudinally of the casing, and
an impact or hammering piston having a
stroke in excess of its length and adapted to
control means for admitting motive fluid
from the source of supply through the pis-
ton chamber to the forward end of the valve
to effect a rearward movement of said valve
to cut off communication of the forward
portion of the piston chamber with the ex-
haust and to open the rear piston chamber
to the exhaust, and means for so admitting
the motive fluid, said piston controlling the
admission of motive fluid to the front end
of the piston chamber; substantially as set
forth. N '

24. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke in excess
of its length and adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve to cut off
communication of the forward piston cham-

' ber with the exhaust and open the rear. pis-

ton chamber to the exhaust, means for so ad-
‘nitting the motive fluid and means to pre-
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vent a reflux of motive fluid into the rear of
piston chamber, substantially as set forth.
25. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke in excess
of its length and adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber

.0 to the forward end of the valve to effect a

rearward movement of said valve to open
communication between the source of con-
stant pressure and the forward piston cham-
ber, means for so admitting the motive fluid,
and means to prevent.a reflex of the motive
fluid into the rear of the piston chamber,
substantially as set forth.

26. In a pneumatic impact tool, the cdm-.

bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke in excess
of its length and adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve to open
communication between the source of con-
stant pressure and the forward piston cham-
ber, means for so admitting the motive fluid,
and means to prevent a reflux of motive
fluid into the rear of piston chamber, sub-
stantially as set forth,

27. In a pneumatic impact toel, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,

and an impact piston having a stroke in ex--

cess of its length and having a groove adapt-
ed in the piston’s rearward travel to control
means for opening the forward piston cham-
ber to the exhaust to permit a forward move.
ment of the controlling valve, said piston be-
ing arranged to admit the motive fluid to
the valve to reverse it, and means for so
admitting the motive fluid; substantially as
set forth, '

28. In a pneumatic impact tool, the com-
binatien of a main casing having a piston
chamber, a fluid actuated centrolling valve,
and an impact piston having a stroke in ex-
cess of its length and carrying means adapt-
ed in its rearward travel to control means
for opening the forward piston chamber to
the exhaust to permit a forward movement
of the controlling valve, to admit motive
fluid to the rear piston chamber, and close
communicaticn between the source of con-
stant pressure and the forward piston cham-
ber, said piston being arranged to admit the

. motive fluid to the valve to reverse it, and

60

means for so admitting the motive fluid;
substantially as set forth,

29. In a pneumatic impact tool, the com-
bination of a main casing having a pisten

' chamber, a fluid actuated controlling valve,

65

and an impact piston having a stroke in ex-

7

cess of its length and adapted to controi
means for admitting motive fluid from the
rear piston chamber through the piston to
the forward piston chamber to effect a re-
turn movement of the piston, and means for
so admitting the motive fluid, substantially
as set forth.

30. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
and an impact piston having a stroke in ex-
cess of its length and adapted to centrol
wmeans for admitting a limited quantity of
motive fluid from the rear piston chamber
through the piston to the forward piston
chamber to impart an initial return move-
ment to the piston, and means for so ad-
witting the motive fluid, substantially as set
forth.

31. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
and an impact piston having a stroke in
excess of its length and formed with a pair
of independent annular grooves and longi-
tudinal passages extending to opposite ends
of the piston, and adapted to control means
for admitting motive fluid from the rear
piston chamber to the forward piston cham-
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ber to impart an initial return movement g5

to the piston and means for so admitting the
metive fluid, substantially as set forth.

32. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke in excess
of its length and adapted to control means
for admitting motive flhid from the rear
piston chamber to the forward piston cham.
ber to effect a return movement of the pis-
ton, means for so admitting the motive fluid,
and means to prevent a flow of motive fluid
from the valve chamber into the rear of
piston chamber, substantially as set forth.

-33. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke in excess
of its length and adapted to control means
for admitting a limited quantity of motive
fluid from the rear piston chamber to the
forward piston chamber to impart an initial
return movement to the piston, means for so
admitting the motive fluid, and means to
prevent a flow of motive fluid from the
valve chamber into the rear of piston cham-
ber, substantially as set forth.

34. In a pneumatic impact tool, the com-
bination of a main casing havihg a piston

chamber, a fluid actuated controlling valve’

having an annular open ended form and ¢on-
stituting the cylinder for the impact' piston,
and an impact piston adapted to control
means for admitting motive flnid from the

rear piston chamber to the forward ‘piston
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chamber to effect a return movement of the
piston, and means for so admitting the mo-
tive fluid, substantially as set forth.

35. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and con-
stituting the cylinder for the impact piston,
and an impact piston adapted to control
means for adiitting a limited quantity ot
motive fluid from the rear piston chamber
to the forward piston chamber to impart an
initial return movement to the piston, and
means for so admitting the motive fluid, sub-
stantially as set forth.

36. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and con-
stituting the cylinder for the impact piston,
an impact piston adapted to control means
for admitting motive fluid from the rear pis-
ton chamber to the forward piston chamber
to effect a return movement of the piston,
means for so admitting the motive fluid and
means to prevent a reflux of motive fluid
into the rear of piston chamber,- substan-
tially as set forth. - ‘

37. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuited controlling valve
having an annular open ended form and
constifuting the cylinder for the impact pis-
ton, an impact piston adapted to control
means for admitting a limited quantity of
motive fluid from the rear piston chamber
to the forward piston chamber to impart an

“initial return movement to the piston, means

for so admitting the fluid and means to pre-
vent a reflux of motive fluid into the rear
of piston chamber, substantially as set forth.
~88. In a pneumatic impact tool, the comi-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and
constituting the cylinder for the impact pis-
ton, and an impact piston formed with a
pair of independent annular grooves and
longitudinal passages extending to opposite
ends of the piston, and adapted to control
means for admitting motive fluid. from the
rear piston chamber to the forward piston
chamber to effect a return movement of the
piston, and means for so admitting the mo-
{ive fluid, substantially as set forth.

39. In a pneumatic impact tool, the con-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and con-
stituting the cylinder for the impact piston,
an impact piston formed with a pair of in-
dependent annular grooves and longitudinal
passages extending to opposite ends of the
piston, and adapted to control means for ad-
mitting motive fluid from .the rear piston

1,029,082

chamber to the forward piston chamber to
effect a return movement of the same, means
for so admitting the motive fluid and means
to prevent a reflux of motive fluid into the
rear+of piston chamber, substantially as set
forth.

40. In a pneumatic impact tool, the combi-
nation of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and
constifuting the cylinder for the impact pis-
ton, and an impact piston adapted to control
means for admitting motive fluid from the
source of pressure supply through the rear
piston chamber to the forward end of the
valve to effect a reversal of the same, and
means for so admitting the motive fluid, sub-
stantially as set forth. )

41. In a pneumatic impact tool, the com-
bination of a main casing having & piston
chamber, a fluid actuated controlling valve
having an annular open ended form and con-
stituting the cylinder for the impact piston,
an. impact piston adapted to control means
for admitting motive fluid from the source
of pressure supply through the rear piston
chamber to the forward end of the valve to
effect a reversal of the same, means for so
admitting the motive fluid and means to pre-
vent a reflus of motive fluid into the rear
of piston chamber, substantially as set forth.

42. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, & fluid actuated controlling valve
having an annular open ended form and
constituting the cylinder for the impact pis-
ton, and an impact piston adapted to control
means for admitting motive fluid from the
source of supply through the rear piston
chamber to the forward end of the valve to
effect a rearward movement of said valve to

cut off communication of the forward pis-

ton chamber with the exhaust and open the
rear piston chamber to the exhaust, and
means for so admitting the motive fluid, sub-
stantially as set forth.

. 43. In a pneumatic impact tool, the com-

bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and con-
stituting the cylinder for the impact piston,
an impact piston adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve to cut off
communication of the forward piston cham-.
per with the exhaust and open the rear pis-
ton chamber to the exhaust, means for so ad-
mitting the motive fluid and means to pre-
vent a reflux of motive fluid into the rear of
piston_chamber, substantially as set forth.
44. In a pneumatic impact tool, the com-
bination of a main casing havin% a piston,
chamber, a fluid actuated controlling valve
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having an annular open ended form and
constituting the cylinder for the impact pis-
ton, and an impact piston adapted to-control
means for admitting motive fluid from the
source of supply through the rear piston
chamber to the forward end of the valve

to effect a rearward movement of said valve

to open communication between the source
of constant pressure and the forward pis-
ton chamber, and means for so admitting
the motive fluid, substantially as set forth.
43. In a pneumatic impact tool, the com-
binaticn of a main casing having a piston
chamber, a fluid actuated controlling valve
haying an annular open ended form and con-
stituting the cylinder for the impact piston,
an impact piston adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve to open
communication between the source of con-
stant pressure and the forward piston cham-

. ber, means for so admitting the motive fluid
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and means to prevent a reflux of motive fluid
into the rear of piston chamber, -substan-
tially as set forth.

46. In a pneumatic 1mpact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annularopen ended form and cen-
stituting the cylinder for the impact piston,
and an impact piston adapted mn its rear-
ward travel to control means for opening
the forward piston chamber to the exhaust
to permit a forward movement of the con-
trolling valve, and means for so admitting
the motive fluid, substantially as set forth.

47. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended forin and con-
stituting the cylinder for the impact piston,
and an impact piston adapted in its rear-
ward travel to control means for opening the
forward piston chamber to the exhaust to

~ permit a forward movement of the control-

50
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ling valve to admit motive fluid to the rear
piston chamber and close communication be-
tween the source of constant peessure and
the forward piston chamber, and means for
so admitting the motive fluid, substantially
as set forth.

48. In a pneumatic impact tool, the com-
bination of a main casing, a fluid actuated
controlling valve having an annular open
ended form and constituting the cylinder
for the impact piston, and an impact piston
having a stroke In excess of its length, and
arranged to control the pressure to and from
the valve for operating the latter; substan-
tially as set forth..

49. In a pneumatic impact tool, the com-
bination of a main casing, a fluid actuated
controlling valve having an annular open

o

ended form and constituting the cylinder
for the impact piston and exposed to con-
stant pressure on one end and to intermittent
pressure on the other end, and an impact

piston having a stroke in excess of its length, 70

substantially as set forth.

50. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve

having an annular open ended form and con- 75

stituting the cylinder for impact piston, an
impact piston having a stroke in excess of
its length and adapted to control means for
admitting motive fluid frem the source of

supply through the rear piston chamber to 80
pply g p

the forward end of the valve to effect a re-

versal of the same, and means for so admaitting *

the motive fluid, substantially as set forth.
51. In a pneumatic impact tool, the combi-

nation of a main casing having a piston 835

chamber, a fluid.actuated controlling valve
having an annular open ended form and con-
stituting the cylinder for impact piston, an-
impact piston having a stroke in excess of

its length and adapted to control means for 90

admitting motive fluid from the source of
supply through the rear piston chamber to
the forward end of the valve to effect a

‘reversal of the same, means for so admitting
the motive ffuid and means to prevent a re- 95

flux of motive fluid into the rear of piston
chamber, substantially. as set forth.

52. In a pneumatic impact tool, the com-
bination of a main casing having a piston

chamber, a fluld actuated controlling valve 100

having an annular open ended form and con-
stituting the cylinder for the impact piston,
and an impact piston having a stroke in
excess of its length and adapted to control

means for admitting motive fluid from the 105

source of supply through the rear piston
chamber to the forward end of the valve
to effect a rearward movement of said valve
to cut off communication of the forward

piston chamber with the exhaust and open 110

the rear piston chamber to the exhaust, and
means for so admitting the motive fluid, sub-
stantially as set forth.

53. In a pneumatic impact tool, the com-

bination of a main casing having a piston 115

chamber, a fluid actuated controlling valve
having an annular open ended form and
constituting the cyvlinder for the impact
piston, an impact piston having a stroke in

excess of its length and adapted to control 120

means for admitting motive fluid from the
source of supply through the rear piston
chamber to the forward end of the valve to
effect a rearward movement of said valve to

cut off communication of the forward piston 12

chamber with the exhaust and open the rear
piston chamber to the exhaust, means for so
admitting the motive fluid and means to pre-
vent a reflux of motive fluid into the rear of
piston chamber, substantially as set.forth. 130
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_54. In a pneumatic impact tool, the com- | piston, and an impact piston having a stroke
bination of a main casing having a piston | in excess of its length and adapted to con-

chamber, a fluid actuated controlling valve
having an annular opeq ended form and coip-
stituting the cylinder for the impact pisioin,
and an impact piston having a stroke in ex-
cess of its length and adapted to control
means for admitting motive fluid from the
source of supply through the rear piston
chamber to the forward end of the valve o
effect a rearward movement of said vaive, to
open conmmunication beiween the source of
constant pressure and the forward piston
'chamber, and means for so admitting the
motive fluid, substantially as set forth, .

55. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open cnded form and
constituiing the cylinder for the impact
piston, an impact pisten having a stroke in
excess of its length and adapted to control
means for admitting motive fluid from the
source of supply through the rear piston
chamber to-the forward end of the valve to
effect. a rearward movement of said valve,
to open communication between the source
of constant pressure and the forward pis-
ton chamber, means for so admitting the
motive fluid and means to prevent a reflux
of motive fluid into the rear of piston cham-
ber, substantially as set forth.

66. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and
constifuting the cylinder for the impact pis-
ton, and an impact piston having a stroke
in excess of its length and adapted in its
rearward travel to control means for open-
ing the forward piston chamber to the ex-
haust to permit a forward movement of the
controlling valve,and means for so admitting
the motive fluid, substantially as set forth.

57. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve

having an annular open ended form and-

constifuting the cylinder for the impact pis-
ton, and an impact piston having a stroke
in excess of its length and -adapted in its

rearward travel to control means for open-

ing the forward piston chamber to the ex-
hdaust to permit a forward movement of the
controlling valve to admit motive fluid to
the rear piston chamber and close communi-
cation between the source of constant pres-
sure and the forward piston chamber, and
means for so admitting the motive fluid,
substantially as set fort%;

58. In a pneumatic impact teol; the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended’ form and
constituting the cylinder for the impact

trol means for admitting motive fluid from
the rear piston chamber to the forward pis-
ton chamber to cffect a return movement of
the piston, and means for so admitting the
motive fluid, substantially as set forth.

59. In a pneumatic impact tool, the combi-
nation of a main casing having a piston
chamber, a fluid actuated controlling valve
having” an annular open-ended form and
constituting the cylinder for the impact pis-
ton, and an impact piston having a stroke
in excess of its length and adapted to con-
trol means for admitting a limited quan-
tity of motive fluid from the rear piston
chamber to the forward piston chamber to
effect an initial return movement of the pis-
ton, and means for so admitting the motive
fluid, substantially as set forth.

60. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and
constituting the cylinder for the impact pis-
ton, and an impact piston having a stroke
in excess of its length and formed with
a pair of independent annular grooves and
longitudinal passages extending to opposite
ends of the piston, and adapted to control
means for admitting motive fluid from the
rear piston chamber to the forward piston
chamber to impart an initial return move-
ment to the piston, and means for 50 admitting
the motive fluid, substantially as set forth.

61. In a pneumatic impact tool, the com-
bination of a main casing having a piston

chamber, a flyid actuated controlling valve

having an annular open ended form and
constifuting the eylinder for the impact pis-
ton, an impact piston having a stroke in ex-
cess of its length and adapted to control
means for admitting motive fluid from the
rear piston chamber to the forward piston
chamber to effect a return movement of the
piston, means for so admitting the motive
fluid, and means to prevent a reflux of mo-
tive fluid into the rear of piston chamber,
substantially as set forth.

62. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and
constituting the cylinder for the impact pis-
ton, an impact piston having a stroke in
excess of its length and adapted to control
means for admitting a limited quantity of
motive fluid from the rear piston chamber
fo the forward piston chamber to impart an
initial return movement to piston, means for
admitting the motive fluid, and means to
prevent a reflux of motive fluid into the rear
of piston chamber, substantially as set forth.

63. In a pneumatic impact tool, the com-
bination of & main casing having a piston
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chamber, a fluid actuated controlling valve,
an impact piston adapted to control means
for admitting motive fluid frém the rear
piston chamber to the forward piston cham-
ber to effect a return movement of the pis-
ton, means for so admitting the motive fluid,
and means carried by the controlling valve
and adapted to prevent a reflux of motive
fluid into the rear of piston chamber, sub-
stantially as set forth.

64. Tn a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a. fluid actuated controlling valve,
an impact piston formed with a pair of in-
dependent annular grooves and longitudinal
to opposite ends of the
piston, and adapted to control means for
admitting motive fluid from the rear piston
chamber to effect a return movement of the
piston, means for so admitting the motive
fluid, and means carried by the controlling
valve and adapted to prevent a reflux of mo-
tive fluid into the rear of piston chamber,
substantially as set forth.

65. In a pneumatic impact tool, the com-
a Ppiston
chamber, a fluid actuated controlling vaive,an
impact piston adapted to control means for
admitting motive fluid from the source of
pressure supply through the vear piston
chamber to the forward end of the valve to
effect a reversal of the same, means for soad-
mitting the motive fluid and means carried
by the controlling valve and adapted to pre-
vent a reflux of motive fluid into the rear of
piston chamber, substantially as set forth.

66. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impagct piston adapted to control means
for admitting motive fluid from the source
of pressure supply through the rear piston
chamber to the forward end of the valve to
effect a rearward movement of said valve to
cut off communication of the forward pis-
ton chamber with the exhaust and open the
rear piston chamber to the exhaust, means
for so admitting the motive fluid and means
carried by the controlling valve and adapted
to prevent a reflux of motive fluid into the
rear of piston chamber, substantially as set
forth.

7. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,

an impact piston adapted to control means’

for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve to open
communication between the source of eon-
stant pressure and the forward piston
chamber, means for so admitting the motive
fluid and means carried by-the controlling
valye and adapted to prevent a reflux of mo-

i1

tive fluid into the rear of piston chamber,
substantially as set forth. '

68. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke in excess
of its length and adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
reversal of the same, means for so admitting
the motive fluid and means carried by the
controlling valve and adapted to prevent a
reflux of motive fluid into the rear of pis-
ton chamber, substantially as set forth.

69. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a flutd actuated controlling valve,
an impact piston having a stroke in excéss
of its length and adapted to control means
for admitting motive fluid from' the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve to cut off
communication of the forward piston cham-
ber with the exhaust and open the rear pis-
ton chamber to the exhaust, means for so
admitting the motive fluid and means car-
ried by the controlling valve and adapted to
prevent a reflux of motive fluid into the rear
of piston chamber, substantially as set forth.

70. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke 1n excess
of its length and adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward raovement of said valve to open
communication between the source of con-
stant pressure and the forward piston cham-
ber, means for so admitting the motive fluid
and means carried by the controlling valve
and adapted to prevent a reflux of motive
fluid into the rear of piston chamber, sub-
stantially as set forth.

71. In a pneumatic impact tool, the com-
bination of -4 main casing having a piston
chamber, a fluid actuated controlling valve,
an impact piston having a stroke in excess
of its length and adapted to control means

for admitting motive fluid from the rear

piston ¢hamber to the forward piston cham-
ber to effect a return movement of the pis-
ton, means for so admitting the motive fluid
and means carried by the controlling valve
and adapted to prevent a reflux of motive
fluid into the rear of piston chamber, sub-
stantially as set forth.

79. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open endeed form and con-

stituting the cylinder for the impact piston,
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an impact piston adapted to control means

for admitting motive fluid from the rear

piston chamber-to the forward piston cham-

ber to effect a return of the 1ston, means for
p )

so admitting the motive fluid and means car-
ried by the controlling valve and adapted to |
prevent a reflux of motive fluid into the rear
of piston chamber, substantially as set forth. |

7. In a
bination of
chamber,
haying an annular open ended form and
constituting the cylinder for the impact pis-
ton, an impact piston adapted to control
means for admitting motive fluid from the
source of pressure supply through the rear
piston chamber to the forward end of the
of the same, means
for so admitting the motive fluid and means
carried by the controlling valve and adapted
to prevent a reflux of motive fluid into the
rear of piston chamber, substantially as set
forth., :

74. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open_ended form and
constituting the cylinder for the impact
piston, an impact piston adapted to control
means for admitting motive fluid from the
source of supply through the rear piston
chamber to the forward end of the valve to
effect a rearward movement of said valve to
cut off communication of the forward piston
chamber with the exhaust and open the rear
piston chamber to the exhaust, means for so
admitting the motive fluid and means car-
ried by the controlling valve and adapted to
brevent a reflux of motive fluid into the rear
of piston chamber, substantially as set forth,

75. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and con-
stituting the cylinder for the impact piston,
an impact piston adapted to control means
for admitting motive fluid from the source
of supply through the rear piston chamber
to the forward end of the valve to effect a
rearward movement of said valve to open
communication between the source of con-
stant pressure and the forward piston cham-
ber, means for so admitting the motive fluid
and means carried by the controlling valve
and_adapted to prevent a reflux of motive
fluid into the rear of Ppiston chamber, sub-
stantially as set forth., - .

76. In a pneumatic mpact tool, the com-
bination of a main casing having a piston
chamber, o fluid actuated controlling valve
Laving an annular open’ ended form and
constituting the ecylinder for the impact
piston, an impact piston having a stroke in
excess of its length and adapted to control
means for admitting motive fluid from the

pneumatic impact tool, the com-
& ain casing having a piston

& fluid actuated tontrolling valve

1,029,082

sonrce of supply through the rear piston
chamber to the forward end of the valve to

I effect a reversal of the same, means for so

- admitting the motive fluid and means car-
ried by the controlling valve and adapted to
prevent a reflux of motive fluid into the rear
i of piston chamber, substantially as set forth,
i . 77. In a pneumatic impact fool, the com-
| bination of a main casing having a piston
. chamber, a ﬂuidsactua,;ed controlling valve
lhaving an annular open ended form and
| constituting the cylinder for the impact
| Piston, an impact piston having a stroke in
- excess of its length and adapted to control
| means for admitting motive fluid from the
source of supply through the year piston
chamber to the forward end of the valve to
effect a rearward movement of said valve
to cut off communication of the forward
| Piston chamber with the exhaust and open
| the rear piston to the exhaust, means for so
| admitting the motive fluid and means car-
ried by the controlling valve and adapted
to prevent a reflux of motive fluid into the
rear of piston chamber, substantially as set
forth.

78. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annular open ended form and
constituting the “eylinder - for the impact
piston, an impact piston having a stroke in
excess of its length and adapted to control
means for admitting motive fluid Jfrom the
source of supply through the rear piston
chamber to the forward end of the valve to
effect a rearward movement of “said valve
to open communication- between the source
of constant pressure and the forward piston
chamber, means for admitting the motive
fluid and means carried by the controlling
valve and adapted to prevent a reflux of
motive fluid into the rear of piston chamber,
substantially as set forth.

79. In a pneumatic impact tool, the com-
bination of a main casing having a piston
chamber, a fluid actuated controlling valve
having an annuiar open ended form and
constituting the cylinder for the impact
piston, an impact piston having a stroke in
excess of its length and adapted to control
means for admitting motive fluid from the
rear piston chamber to the forward piston
chamber to effect a return movement of the
piston, means for admitting the motive fluid
and means carried by the controlling valv,
and adapted to prevent a reflux of motive
fluid into the rear of piston chamber, sub-
stantially as set forth.

80. In a pneumatic impact tool of the

character herein described, the combinatiop -

of the main housing, the annular valve block,
a closure head for the rear end of the valve
block, a closure cap for the rear end of the
main housing and a

spring interposed be- 1
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tween said closure head and closure.cap, sub-
stantially as set forth.

81. In a pneumatic impact tool of the

character herein described, the combination
with the main housing provided with an
interior shoulder at its lower end, of an in-
terior bushing bearing against said shoulder,
and an exteriorly inserted bushing -fitting
the reduced forward bore of the main hous-
ing, substantially as set forth.

82. In a pneumatic impact tool of the
character herein described, the combination
of the main housing, the annular valve block,
a closure cap for the rear end of the main
housing, a spring dog adapted to move ra-
dially in the closure cap, and engage a recess
in the rear end of the housing, and a bushing

‘screwing to the closure cap and provided

with a screw threaded orifice, the spring dog
being formed with a screw threaded outer
end adapted to engage in the aforesaid bush-
ing and with a handled outer end, substan-
tially as set forth.

83. In a pneumatic hammer, the combina-
tion of a cylinder, a hammering piston
therein, and a single valve structure for

‘controlling the admission and release of

pressure to and from the cylinder for recip-
rocation of the piston and operated by pres-
sure controlled thereby, said valve being a
sleeve open at its front end for the passage
of the piston and of greater length than the
piston and forming the chamber in which
the latter reciprocates.

84. In a pneumatic hammer, the combina-
tion of a cylinder, a hammering piston
therein, and a single valve structure for
controlling the admission and release of

" pressure to and from the cylinder for recip-
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rocation of the piston and operated by pres-
sure controiled thereby, said valve being of
greater length than the piston and movable
Tongitudinally' of the cylinder and consist-
ing of a sleeve concentric of the piston and
open at its, front end for the passage of the
piston. '

85. In a pneumatic hammer, the combina-
tion of a cylinder, a hammering piston
therein, a single valve structure for control-
ling the admission and release of pressure
to and from the piston chamber, said piston
controlling the admission of pressure to the
front end of the piston chamber, and said
cylinder having at its front end an exhaust
port controlled by said valve which moves
thereover for exhausting the front end of
the piston chamber after the return of the
piston is initiated. -

86. In a pneumatic hammer, the combina-
tion of a cylinder, a piston therein having
a length of stroke greater than its own
length, and a single valve structure for con-
trolling the admission and release of pres-
sure to and from the cylinder and of greater
length than the piston, said valve structure

18

being arranged concentric of the piston to
form the piston chamber proper and bein
operated in both directions wholly by flui
pressure controlled by such piston.

87. In a pnewmatic hammer, the combina-
tion of a cylinder, a hammering piston
therein having a length of stroke greater
than its own length, and a single valve
structure for controlling the release of pres-
sure to and from the cylinder and operated

‘in both directions wholly by fluid pressure

controlled by such piston, said valve struc-
ture being of substantially the same length
as the bore of the cylinder and consisting
of a sleeve open at its front end for the
passage of the piston and concentric of such
piston to form the piston chamber praper
for the latter.

88. In a pneumatic hammer, the combina-
tion of a cylinder, a piston therein, and a
valve concentric of the piston and exposed
on one side to constant pressure and on the
other side to pressure controlled by the
piston in its reciprocations, said piston con-
trolling the admission of motive fluid to the
front end of the piston chamber. ,

89. In a pneumatic hammer, the combina-
tion of a cylinder, a piston therein, and a
valve concentric of the piston and exposed
on one side to constant live pressure and
on the other side to pressure intermittently
admitted by the piston in its reciprocations,
said valve controlling the motive fluid to the
rear end of the piston chamber and said
piston to the front end thereof.

90. In a pneumatic hammer, the combina-
tion of a cylinder, a piston therein, and a
differential valve moved in one direction b
the live fluid pressure and in the other di-
rection by fluid pressure controlled by the
piston, said valve forming = chamber in
which the piston reciprocates and which to-
gether with the cylinder has rear exhaust
ports arranged at such distance from the
rear end thereof to provide a space for con-
fining the fluid pressure upon the return or
rearward stroke of the piston, thereby cush-
ioning the latter.

91. In a pneumatic hammer, the combina-
tion of a cylinder, a piston therein, and a
differential valve concentric of the piston
and moved rearwardly by pressure admitted
by the piston against its larger pressure
area and forwardly by live or normal pres-
sure acting constantly against its smaller
pressure area, said valve having a pert gov-
erned by the piston and throngh which the
pressure is so admitted.

92. In a pneumatic hammer, the combina-
tion of a cylinder, a piston therein, and -a
hollow differential valve of substantially the
same length as the cylinder bore and form-
ing the chamber in which the piston recip-
rocates, said valve being differential and
moved in one direction by live or normal
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fluid pressure and in the other direction by
fluid pressure controlled by the piston.
93. In a pneumatic hammer, the combin»-

tion of a cylinder having a pressure chiain-
ber for the valve, a piston in the cylinder, |

a.valve concentric of the piston and codper-
ating with said pressure. chamber, said
piston being arranged to control fluid pres-
sure to said chamber for moving the valve
in one direction and means for preventing

* the return of suchfpressure.

16

_ 94, In a pneumatic hammer, the combina-
tion of a cylinder having a pressure cham-
ber extending longitudinally and interme-
diate the length of the valve, a piston in the

"cylinder, and a valve cobperating with said
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pressure. chamber which is located between
the inner walls of the cylinder and the
valve, sald piston being. arranged to control
fluid pressure to said chamber for moving

” the valve in one direction by the expansion

of the fluid pressure admitted to and con-
fined within said chamber. '

95. In a pneumatic hammer, the combina-
tion of a cylinder having a longitudinal
bore or chamber, a differential shell valve
sliding therein, and a piston whose diam-
eter equals the internal diameter of the
valve and which is arranged to travel there-
within, said cylinder having a pressure
chamber formed between its inner wall and
the valve and adapted to contain fluid pres-

‘sure to move the valve in one direction by

the expansion thereof, said valve being sub-

smaller pressure area and to an intermitteus
pressure upon its. other or larger pressuve
area as controlled by the piston.

96. In a pneumatic hammer, the combina-
tion of a cylinder, a piston therein, and
formed as a sleeve within which the piston
reciprocates, said cylinder having: a pres-
sure chamber located between its inner.wall
and the valve and adapted to contain fluid
pressure to move the valve in one direction.

© . 97. In a pneumatic hammer, the combina-

50-

tion of a cylinder, a piston therein and a
valve comprising a sleeve in which the piston
reciprocates, said cylinder having a pressure
chamber formed between its inner wall and

~ the valve and adapted to contain fluid pres-

55

85

sure, and said valve being differential with
its larger pressure area exposed to said pres-
sure chamber. .

98. In a pneumatic hammer, the com-
bination of a cylinder, a piston, a valve of
greater length than the piston and within
which the latter reciprocates, said cylinder
having a pressure chamber formed between
its inner wall and the valve and adapted to
contain fluid pressure, and said valve being
differential with its larger pressure area ex-
posed to said pressure chamber and with its
smaller pressure area exposed to constant
live or normal pressure. :

1,025,082

99. In a pneumatic hammer, the com:
bination of a cylinder, a piston therein, and
formed as a sleeve within which the piston
reciprocates, said cylinder having a” pres-
sure chamber located between its inner wall
and the valve and adapted to contain fluid
pressure, and said valve being differential
with its larger pressure area exposed to said
pressure chamber and its smaller pressure
area to constant live or normal pressure.

160. In a pneumatic hammer, the com-
bination of a cylinder, a valve for admitting
fluid pressure to the rear end of the cylin-
der to impel the piston forward, and a pis-
ton reciprocable - within the cylinder and
carrylng means, which in codperation with
the valve, are arranged to control the ad-
nugsion of pressure from the rearward to
the forward end of the pisten for its return
or rearward stroke.

10i. In a pneumatic banimier, the com-
bination of a cylinder, a valve for admitting

fluid pressure to the rear end of the cylin-

der to impel the piston forward, and a pis-

ton reciprecable within the cylinder and g

having passages for the finid pressure for
returning the piston.

102. In a pneumatic hammer, the com-
bination’ of a eylinder, a valve therein for
governing the fluid pressure to and from
the yearward end of the cylinder, and a
piston reciprocable in the cylinder and
carrying means for governing the fluid pres-

G b- | sure to the forward énd of the cylinder.
jected to -a constant pressure upon s

103. In o pneumatic hammer, the com-
Livation of a cylinder, a valve therein for
governing the fluid pressure to and from
the rearward end of the cylinder, such cyl-
inder having a pressure chamber between it
and the valve, and a piston reciprocable in
the cylinder and governing the fluid pres-
sure therethrough to the forward end of the
cylinder to impel the piston on its return or
rearward stroke.

104. In a pueumatic hammer, the com-
bination of a cylinder, a piston reciprocable
therein, and a valve therein controlling fluid
pressure to opposite ends of the cylinder,
said piston . having means for admitting
fluid pressure to the forward end of the cyl-
inder preliminarily to the admission of fluid
pressure thereto by the valve.

105. In a pneumatic hammer, the oef-
bination of a cylinder, a piston reciprocable
therein, and a valve therein controlling flnid
pressure to opposite ends of the cylinder,
said piston having means for admitting
fluid pressure from the cylinder or piston
chamber to the forward end of the cylinder
preliminarily to the admission of fluid pres-
sure thereto by the valve. '

106. In a pneumatic hammer, the com-
bination of a cylinder, a piston reciprocable
therein, and a valve therein controlling fluid
pressure to opposite ends of the cylinder,
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said piston having means tor admitting

fluid pressure to the forward end of the

cylinder and also against the valve to shift
the latter rearwardly to admit additional
fluid pressure to the forward end of the
cylinder.

107. In a pneumatic hammer, the com-
bination of a cylinder, a piston reciprocable
therein, and a valve therein controlling
fluid pressure to opposite ends of the cyl-

inder, said piston having means for admit-

ting fluid pressure from the rear end to the

" forward end of the cylinder and also

20

against the valve to shift the latter rear-
wardly to admit live fluid pressure to the
forward end of the cylinder and thereby
complete the return of the piston initiated
by the pressure admitted by the piston.
108. In a pneumatic hammer, the com-
bination of a cylinder, a valve therein for
governing the fluid pressure to and from

" the rearward end of the cylinder, and a pis-
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ton reciprecable in the cylinder and having
ports and passages which, in codperation

with the valve, are arranged t¢ communi-
cate between its opposite ends.

109. In a pneumatic hammer, the com-
bination of a cylinder, a valve therein for
governing the fluid pressure to and from
the rearward end of the cylinder; and a pis-
ton reciprocable in the cylinder and having
ports.and passages which are adapted to
cobperate with the valve and communicate
between opposite sides of the piston when
the latter is at the end of its forward stroke.

110. In a pneumatic hammer, the com-
bination of a cylinder having exhaust ports
located at such distance from the rear end
as to be closed Ly the piston in its rearward
stroke, a piston reciprocable in the cylinder
and having a small port for the gradunal
escape of fluid pressure trapped by it on
its rearward stroke after closing the ex-
haust ports,-and a valve governing the pres-
sure to und from the eylinder.

111. In a pneumatic hammer, the com-
‘bination of a cylinder having exhaust ports
located at such distance from the rear end
as to be closed by the piston in its rearward
stroke, a piston reciprocable in the cylinder,
a valve governing the pressure to and from
the cylinder, and means for permitting the
gradual escape of pressure trapped in the
rear end of the cylinder by the piston on its
rearward stroke after closing said exhaust
ports.

112. In a pneumatic hammer, the combi
nation of a cylinder, a piston reciprocable
therein, and a differential valve for control-
ling the pressure and arranged concentric
of the piston, the smaller pressure area of
such valve being constantly exposed to live
fluid pressure and the lavrger pressure area
to fluid pressure alternately admitted there-

1S

against, said valve consisting of a sleeve in
which the piston travels.

113. In a pneumatic hammer, the combi-
nation of a cylinder, a fluid actuated control-
ling valve therein, exposed on one end to
constant pressure, said valve being of a
greater length than the piston, and on the
other end to intermittent pressure, and an
impact piston recipreeable within the valve.

114. In a pneumatic hammer, the cembi-
nation of a cylinder, a fluid actuated con-
trolling valve therein, forming the pisten

65
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chamber and exposed on one end to con- -

stant pressure and on the other end to-in-
termittent pressure, and an impact piston
reciprocable in the piston chamber of such
valve.

115. In a pneumatic hammer, the combi-.

ratien of a cylinder, a fluid -actuated con-
trolling valve therein forming the piston
chamber and exposed on one end to constant
pressure and cn the other end to intermit-
tent pressure, and an impact piston recip-
rocable in the piston chamber of such valve,
and having a length of stroke greater than
its own length, said valve being substan-
tially of the same length -as said piston
stroke. '

116. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, and a valve having an enlargement
forming a pressure area, one side of which
is constantly exposed to exhaust through an

always open port to atmosphere and the:

other side of which is intermittently ex-
pesed to pressure, '

117. In a pneumatic hammer, the combi-
nation of a cylinder, a pisten reciprocable

“therein, and a valve having intermediate its

length an enlargement against one side of
which the pressure is intermittently admit-
ted to move the valve rearwardly and whose
other side is constantly exposed to atmos-
phere, the rear end of such valve being con-
stantly exposed to live pressure and having
a port governed by the piston and through
which the pressure is thus intermittently ad-
mitted.

118. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, and a valve forming a chamber for
the piston to travel in and having interme-
diate its length an enlargement against one
side of which the pressure is intermittently
admitted to move the valve rearwardly, the
reav end of such valve being constantly ex-
posed to live pressure and the forward end
of the valve being intermittently exposed to
pressure.

119. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, and a valve having intermediate its
length an enlargement against one side of
which the pressure is intermittently admit-
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ted to move the valve rearwardly, the rear
end of such valve being constantly exposed
to live pressure and the forward end of the
valve being intermittently exposed to pres-
sure controlled by the piston. '
120. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, and a valve having an enlargement
movable in a chamber in the cylinder and
exposed on one side to atmosphere through
an always open port and on the other side
to pressure intermittently admitted there-
against, the rear end of said valve being ex-
posed to constant live pressure and the front
end thereof being exposed to the front end

of the cylinder or piston chamber.

- 25
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121. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, and a valve having intermediate its
length an enlargement movable in a cham-
ber in the cylinder and exposed on one side
to pressure intermittently admitted there-
against, by the piston, the rear end of said
valve being exposed to constant live pres-
sure tending to hold the valve to forward
position, said valve having a port controlled
by the piston through which the pressure is
thus intermittently admitted. .

122.'In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, and a valve having an enlargement
movable in a chamber in the cylinder and
exposed on one side to pressure intermit-
tently admitted thereagainst, and said pis-
ton having suitable ports and passages for
so admitting the pressure intermittently

- against sald enlargement and also for ad-

40

45

mitting such pressure intermittently to the
forward end of the valve.

123. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, a hollow valve movable in line with
the piston and in which the latter is ar-
ranged to travel, said valve having an en-
termittently admitted to move the valve in
one direction, and means for moving . the
valve in the opposite direction.

1,029,082

124. Tn a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, a hollow valve movable in line with
the piston and in which the latter is ar-
ranged to travel, said valve having an en-
largement. against which the pressure is in-
termittently admitted to move the valve in
one direction, and constantly exposed to live
pressure tending to move it in the opposite
direction.

125. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, a hollow valve in which the piston
travels and which controls the pressure to
opposite ends of the cylinder, one end of

-sald valve being constantly exposed to live

pressure tending to move it in one direction,
and means for shifting the valve in the op-
posite direction.

126. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, a hollow valve in which the piston
travels and which ‘controls the pressure to
opposite ends of the cylinder, said valve
having differential pressure areas, the
smaller one of which is constantly exposed
to live pressure and the larger one of which
is subject to pressure intermittently acting
thereagainst.

127. In a.pneumatic hammer, the combi-
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nation of a cylinder, a piston reciprocable -

therein, a hollow valve in which the piston
travels and which controls the pressure to
opposite ‘ends of the cylinder, said valve
having differential pressure areas, the
smaller one of which 1s constantly exposed
to live pressure and the larger one of which
1s intermittently acted upon by pressure
controlled by the piston.

Signed at Chicago, Ills., this 22nd day of
August 1900. ' :

CHARLES K. PICKILES.

Witnesses:
Roperr Burxs,
Hexry A. Norr.
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ted to move the valve rearwardly, the rear |

end of such valve being constantly exposed
to live pressure and the forward end of the
valve being intermittently exposed to pres-
sure controlled by the piston. "
120. In a pneumatic hammer, the combi-

. nation of a cylinder, a, piston reciprocable

10.

therein, and a valve having an enlargement

movable in'a chamber in the cylinder and

exposed on one side to atmosphere through.

- an always open port and on the other side

15

~ valve being exposed to-constant live pres-
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to pressure intermittently ‘admitted there-
against, the rear end of said valve being ex-
posed to constant live pressure and the front
end thereof being exposed to the front end
of the cylinder or piston chamber. '

121. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable

therein, and a valve having intermediate its

length an enlargement movable in a cham-

ber in the cylinder and exposed on one side
to pressure intermittently admitted there-
against, by the piston, the rear end of said

sure tending to hold the valve to forward
position, said valve having a port controlled
by the piston through which the pressure is
thus intermittently admitted. _
122. 'In a pneumatic hammer, the combi-
nation of a cylinder, a. piston reciprocable
therein, and a valve having an enlargement
movable in a chamber in the cylinder and
exposed on one side to pressure intermit-
tently admitted thereagainst, and said pis-
ton having suitable ports and passages for

- so -admitting the pressure intermittently

- against. said enlargement and also for ad-

. Initting such pressure intermittently to the

40

45

forward end of the valve. :
123. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable

- therein, a hollow valve movable in line with

the piston and in which the latter is ar-
ranged to travel, said valve having an en-

termittently admitted to move the valve in |

one direction, and means for moving.the
valve in the opposite direction.

1,029,082

124. In a pneumatic hammer, the combi-
nation of a cylinder, a piston reciprocable
therein, a hollow valve movable in line with
the piston and in which the latter is ar-
ranged to travel, said valve having an en-
largement against which the pressure is in-
termittently admitted to move. the valve in
one direction, and constantly exposed to live
pressure tending to move it in the opposite
direction. . :

125. In a pneumatic hammer, the combi-
nation of a cylinder, a’ piston reciprocable
therein, a hollow valve in which the piston
travels and which controls the pressure to

opposite ends of the cylinder, one end of
.sald valve being constantly exposed to live

pressure tending to move it in one direction,
and means for shifting the valve in the op-
posite direction,

126. In a pneumatic hammer, the combi-

mation of a cylinder, a piston reciprocable

therein, a hollow valve in which the piston
travels and which controls the pressure to
opposite ends of the cylinder, said vilve
having differential pressure areas,
smaller one of which 1s constantly exposed
to live pressure and the larger one of which
is subject to pressure intermittently acting
thereagainst. = ' ' ,

127. In a.pneumatic hammer, the combi-

the
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nation of a cylinder, a piston reciprocable .

therein, a hollow valve in which the piston
travels and which controls the pressure to
opposite ‘ends of the cylinder; said valve
having - differential - pressure areas, the

smaller one of which 1s constantly exposed

to live pressure and the larger one of which
is intermittently acted upon by pressure
controlled by the piston. '

Signed at Chicago, Ills., this 22nd day of
August 1900. ‘ :

CHARLES K. PICKLE S

Witnesses : .
Roperr Bunxs,
Hexry A. Notr,

Copies of this patent may be obtained for

five cents each, by addréssing the “ Commissioner of Patents,
Washington, D, ¢.” ‘

in the Patent O_‘fﬁC&.

[sEAL.]

‘Corrections in Letters Patent No, 1,029;()82

requ‘iﬁng correction as f(')llows: Page 4,

(Tt is h}el-"eby certified that in Letters Patent No. 1,029,082, granted J une 11,1919, "
upon the application of Charles K. Pickles, of St. Louis, V
| ment in *Pneumatic Impact-Tools,”

Missodri, for an improve-
errors appear in the printed specification
line 104, after the word “tool” insert the

words having @ piston c/m'mber; page 12, line 86, after the word piston” insert the
word chamber; page 16, after' line 44, i .

nsert the syllables and words Largement

: agains‘;‘ which the pressure s in-; ‘and that the said Letters Patent should be read

with these-cdrrections therein that the same may conform to the record of the case

Signéd and sealed this 22nd day of October, A. D., 1912,

C. C. BILLINGS, -

Acting Commissioner of Putents,
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“word" c}iamber' : page 16, after: ine
!r_agamst *whwla tlw  pressure is | ey

P ' Washington, D, o

It; is- hereby certlﬁed that in Letters Patent No 1,029 082, granted J; une 11, 1919,
- upon the apphcatlon of Charles K chkles “of St. Loms, Mlssourl for an unprove? -
"ment in “Pneumatxc Impa.ct-Tools : Orrors appear in’ the printed spec:ﬁcatlon_‘;.'
requmng correct.mn as follows. Page,4 line 104 after the word ‘“tool” insert, the.
.words. ﬁamng a pzaton cﬁamber pa.ge12klme 86, a.fter the word ¢ plston” ingert the_ L
. 1 £,: msert the sy]lables and words Zarganent'{ -
ad that the saxd Lettel‘s Patent should be read' _

tha. ; same may conform to the 1ecord of the tase '. .
| in the Patent Oﬂice Lo , SRR

v?iit;h these correctlons therem tha

bxgned and sealed thls 22nd day of October A D 1912 :
" [sman] - ce C. C. BILLI\*GS .
. EREAES Actmg (’ommwszomr of' Latents,




