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To all whom it may concermn:

Be it known that 1, JOSEPH BOYER, a citi-
zen of the United States residing at the city

of St. Louis, in the State of T\Ilczsouﬁ have in-

vented a cer tmn new and useful Impr ovement
in Pnel,mmtle Hammers, of which the follow-
g is a deeeupnon 1efelence being had to
the accompanying drawings, forming part of
this specification. ~

My present invention relates to machines
of the general nature of those heretofore pat-
ented to ine by Letters Patent of the United
States No. 277,448, dated May 15, 1883, No.
537,629, datedA ril 16,1895, and No. 540 102,

g
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15 daﬁced \Tovembel 5, 1805, |
The first and pr melpal feature of my pres-

- ent invention relates to the valve mmechanism
by which the movements of the piston are
controlled. It is highly desirable for pur-
poses of convenience in handling the tool
when at work that the bodies of tools of this
character shall be made as short as can be
done consmtenﬂy with the length of stroke
which 1t is necessary to give the piston in or-
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power upon the chisel or other working tool
employed with the hammer. Tnasmuch as

- the force of the blows delivered by the piston

at any given pressure of motive-fluid depends
3o~x mmnly upon its weight and length of stroke,
1&Js desirable that 1|3 shall be heaﬁry and t:hdt
1t bh{;l have aslong a stroke as possible; but
1t is &lgo desirable that the body of the tool
shall nk(m\l)(, of excessive diameter, and weight
must thergfore be added to the plston by in-
creasing itsJength rather than its diameter.
Under tllese\QQHCIItIOHS therefore, it follows
that increased™power in the tool is to be at-
tained chiefly byy
piston-chamber to\accommodate. 101:10* strokes
of a long piston, apd a piston- ehambel ot
maximum length cohgistent with .the length
of the tool asa whole1 .\thel efore essentml to
1m[}10vement along these lines. "

It is the principal object of the novel valve
mechanism constituting the first feature of
my present invention to accommodate a pls-
ton-chamber of increased length without in-
creasing the length of the tool as a whole, and
tother eby perrmt a greater length of str oke of
the piston in a tool of given length and con-
sequently increase the powel of action of
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‘tools of this character.
‘and described in the last two of my aforesaid

der that the latter may act with sufficient.

nereasing the length of the

In the tools shown

patents and in many other tools of this char-

acter which have been pcmtented and some of

which are in practical use the valve has béen
arranged in a separate chamber immediately

‘1n rear of the piston-chamber, between the

latter and the handle or head of the tool, with

the result that this interposition of the valve
1n a separate chamber at the rear end of the
‘piston-chamber and in line with the latter
hasnecessarily diminished the possiblelength

of the piston-chamber by the amount of space
occupied by the valve-chamber and valve,

and has consequently diminished to that ex-
tent the possible length to be given the stroke
of the piston in any tool of given length. In
the novel valve mechanism ot my present tool
the valve consists of a cylindrical shell ar-

ranged within the piston-chamber itself and
of a suf

1cient internal diameter to surround
the piston and permit it to pass entirely-
through the valve. Thisvalve is prefer ably

-loeated in the rear end of the piston-cham-

ber, so that the piston passes through and is

snuounded by the valve at the end of its
rearward stroke, as illustrated in the draw-

ings and her einafter described; but this par-
tleulaa location of the valve is not essential
to the broader scope of my invention, as will
be apparent from the description thel eot
hereinafter given and from the terms of my
respective clmms It results from this con-
struction and arrangement of the valve that

‘the space occupied by 1t does not diminish

the length of the piston-chamber at all, since
the plston chamber extends entirely throun*h
the valve, and it therefore follows that a tool
of given lbnﬂ‘[h will accommodate a piston-
chamber as much longer than the piston-
chambers of the prior toolfs above referred to
as the length of the space occupied by the
valve- Lh&ﬂlbel and valve in such prior tools,
thereby permitting greater length of stroke
for the piston and 001 r espondmwly Imncreasing
the force of its blows and the power of action
of the tool. |

Another feature of my present invention
consists in a construction whereby the inner
end of the shank of the chisel or other work-
ing tool itself forms the means for closing the
front end of the piston-chamber and constl-
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tutes a part of the cylinder head or abut-

ment againstwhich the motive fluid admitted

to the front end of the piston-chamber acts
in driving the piston rearward.

Another feature of the invention relates to
a novel locking device for the coupling-sleeve

which holds the parts of the tool together, all

of which features will be hereinafter more
fully explained by reference to the accom-
panying drawings, in which— |

Ifigure 1is a longitudinal section of my new

tool with part of the handle left in elevation
and with the piston at the forward end of its
stroke and the valve 1n corresponding posi-
tion; Ki1g. 2, a view corresponding to Ifig. 1
with Lhc handle of the tool broken off and
with the piston near the rear end of its stroke
and with the valve in corresponding position;
FFig. 3, a perspective view of the valve itself;
Ifig. 4, a vertical section of the valve-block
and valve with the valve in the position
shown in IFig. 1; If1g. 5, a corresponding view
with the valve in the position shown in Kig.
2: Fig. 6, an elevation of the rear face of the

‘alve-block, (the right-hand fcme of the block

shown in Ifigs. 4 and 5;) Fig. 7, a seetional de-
tail illustrating the 10(.,13._11] o device heretofore
referred to; Iﬂf_js S and ") further detalls of
the same, and Fig. 10 a sectional detail of a
modification.

Of the several views, Ifigs. 3 to 9 correspond
in size to the tool from which the drawing was
made, while Ifigs. 1 and 2 are appr 011111f1tely
two-thirds Sueh size.

- Fhe same letters of reference are employed
to represent corresponding parts in all the
views.

T'he cylinder or barrel A of the tool is pro-
vided at its rear end with an annular flange
I3, over whieh {its a coupling-sleeve C, pro-
vided at its front end with an internal flange
abutting against the flange I3 on the cylinder
and externally threaded upon its rear portion
to screw into the interiorly-threaded cap 1D,
projecting from the cylinder-head or handle-
base I, such head or base having the grasp-
ing-handle If of the tool formed integral with
it. The supply-duct ¢ for the motive fluid
extends through the handle F and is con-
trolled by a throttle-valve operated by :
thumb-lever I, as in the last of my .«,1{01?@5.;11(1
patents. ILocated within the cap D and rear
end ot the coupling-sieeve Cand clamped by
them between the rear end of the cylinder A
and the head Itis the eylindrical valve-block
I, hereinafter more particularly described.

Suitable dowel-pins interposed between the

rear end of the eylinder A and forward side
of the valve-block I and Dbetween the rear
side of the valve-block and the eylinder-head
or handle-base I£ hold the cylinder, valve-
block, and head K in position and prevent
turning of them relatively to each other. T'he
novel lock which cooperates with the coup-
ling-sleeve to prevent nunscrewing of the lat-
ter wiil be hereinafter described.

The portion of the piston-chamber within

- the cylinder A consists of a straight eylin-

drical hore, whose rear end opens at its full
diameter through the rear end of the eylin-
der A and whose front endis partially closed

' by the annular shoulder or ring J left within

the cylinder A. Theextreme [01 ward end of
the cylinder A is in the present instance
bored out to the samediameter as the piston-
chamber, and has driven into it, so as to be
held in fixed position therein, a chisel sleeve
or bushing K. The rounded rear end of the
shank of the chisel or other working tool I
extends through the sleeve or bl_lbhmf K, and
in the presence instance through the ring .J
to a point about flush with the rear face of
the latter. |

The piston M consists of a solid cylindrie&l
picce of steel fitting the bore within the cyl-
inder A, andinthe present instance provided
with a circumferential groove M nearils rear
end, and also having formed upon 1its front
end (for a purpose hereinafter explained) a
short projecting stem N, which contacts with
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the rear end of the shanlk of the tool 1. when

the piston re .:1(‘]16% the forward end of its
siroke.

“The valve O, Kig. 3, consists of a very thin
steel shiell, which is circular in cross-section
at all points in its length, but of irregular
shape in longitudinal section, and the pas-
sage through which is at its smallest diame-
ter somewhat larger than the piston M. Near
its left-hand or forward end the valve O 1s
provided unon its exterior with a circumfer-
ential groove «, while immediately at the
right or rear of its middle line it 1s formed
into an outwardly-projecting hollow flange or
ring b, whose left-hand or forward face forms
an annularpressure area ¢, againstwhich the
motive fiuid acts to move the valve rearward
or to the right in the manner hereinafter ex-
plained. Near its right-hand or rear end the
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valve is formed with an annular shoulder o1

pressure area , against which the motive

fluid acts to force the valve forward, as her e-

inafter explained. ;
The valve O fits within the valve- bloclwgﬁ»‘f’
which latter 1s composed of two parts, a
pomon or body I and a flanged 111];{_1‘ it disk
I', fitting against the rear face of the’block 1.
The left- lmnd or forward half of ¥ne block I
i1s bored out to a given dmnmmr/fm respond-
ing to the external diameter Gfuatl1e left-hand
or forward half of the valve Qgivhile the right-

aim-

11

hand rear half of the bloe]g' I 18 bored out te

a larger diameter, con*ebpﬂndmﬂ' to tne ex-
ternal diameter of the 10,]ectmﬂ' rine b of
the valve. A circular § ‘mwe or ring 1", pro-
10(,{111'?"-" from the letb-]mnd iO]‘W(lld fiw of
the ring I', enters and snugly fits within the
rear end of this larger bore of the bPlack 1,
leaving a space between the fr .. u side of
said flange and the annula. shoulder at the
forward end of the larger bore of the block
I, within which space the projecting ring b
of the valve fits and travels back and forth

- as the valve is moved in one direction or the
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the ring b and the pressure area d, Fig. 3.
snugly fits within the flange I" of the ring I,
Figs. 3 and 4, while the surface g at the rear
end of the valve snuglyv fits within the cir-
cular opening in the ring I' when .the valve
isin right-hand rearward position, asin Figs.
land 4. When the valveisin rearward posi-
tion, Figs. 1 and 4, thereis an annular space
or chamber e between the pressure area ¢ of

the valve and the front wall or shoulder of

the larger bore of the valve-block, while there
is an annular chamber or space ¢ between
the pressure area d of the valve and the front
side of the inner edge of the ring I'. The
former may be called, for convenience of de-
scription, the ‘‘space or chamber in front of
the valve” and the latter the ‘“‘space in rear
of the same.” When the motive fluid is ad-
mitted to the space €', it will act upon the
area ¢ of the valve and will force the latter
forward if there is no motive fluid in the
space ¢ acting upon the larger area d of the
valve. When the motive fluid is admitted
to the space e, the pressure against the front
of the valve will overcome that against its

rear and force the valve rearward.

The larger bore of the block I is provided
about midway of its length with an internatl
circumferential groove h, which communi-
cates by a series of radial ports 2 with an an-
nular open space 7 around the valve-block

1mmediately in rear of the right-hand rear

end of the coupling-sleeve C, Figs. 1 and 2,
and this space j opens to the outer atmos-
phere through aseries of holes kin thelower
side of the threaded cap D, which screws
over the coupling-sieeve C. The groove his
therefore an exhaust-passage constantly open
to the atmosphere. The ring & is provided
with a series of slots /, which when the valve
is in right-hand rear position register with
the groove £, and thereby place theinterior of
the valve in communication with the ex-
haust. When the valve is moved forward,
(to theleft,) the slots ] are carried away from
the groove /and the communication between

the interior of the valve and the exhaustecut

off.

The smaller bore of the valve-block I is
provided with two internal circumferential
grooves m n for a purpose hereinafter ex-
plained, the groove m being considerably
(leeper than the groove n. When the valve
18 in forward left-hand position, these two
groovesare putinto communication with each
other by the circumferential groove a¢ upon
the exterior of the valve. The rear groove
n communicates by a passage o with the ex-

haust-port 7, so that said groove n is always

open to the exhaust, and when it is placed in
communication with the groove m by the
groove ¢ of the valve the groove m will then
likewise beopen totheexhaust. For the pur-
pose of furnishing freer communication be-

are preferably several passages o, connecting
said groove with different ports <.

A passage openinginto the piston-chamber
at P, Figs. 1 and 2, leads rearward through
the wall of the cylinder and through the wall
of the valve-block I and opens into the an-
nular space ¢ in front of the pressure area c
of the valve, Figs. 1, 4, and 5. A second
passage opening into the piston-chamber at
( leads rearward through the wall of the cyl-
inder and wall of the valve-blockIand opens
by a radial port into the groove n in the
valve-block, as indicated by the dotted lines
in Ifigs. 4 and 5. Inasmuch as the groove n
1s constantly open to the exhaust it will be
seen that the passage Q constantly commu-
nicates with the exhaust and will open the
front end of the piston-chamber to the ex-
haust whenever the front end of said passage
18 uncovered by the piston, asin Fig. 2. The

provision of a separate passage Q leading

back to the exhaust at the rear end of the
tool is not essential, since there might be in-
stead simply a radial exhaust-port extending
through the wall of the eylinder at the point

‘now occupied by the front end of either the

passage (Q or the passage P, and the passage
(Q be thus dispensed with. It is preterable,
however, to carry the exhaust back to the
rear of the tool, and hence the provision of
the passage @ in the present instance. A
third passage R opens into the piston-cham-
ber near the front end of the latter, and leads
thence rearward through the wall of the cyl-
inder and into the wall of the valve-block I
and communicates with the groove m in the
valve-block. The rear end of this passage R
also communicates by a small passage S with
the space ¢ in front of the pressure area ¢ of
the valve, as indicated by the dotted linesin
Figs. 1, 2, 3, and 4.

A passage T, opening into the piston-cham-
ber at a point in front of the rear end of the

piston when the latter is in forward position,

Fig. 1, leads thence rearward through the
wall of the cylinder and communicates with
asmall passage U, extending through the wall

of the valve-block I and also opening into the

space ¢ 1n front of the valve.

The supply-inlet &, which extends through
the handle F of the tool, opens at its forward
end into a circular groove V, formed in the
forward face of the head E. Communicating
at its rear end with this groove V is a passage
T, extending forward through the valve-
block I I' and the wall of the ¢ylinder A and
opening into the piston-chamber at about the
same polnt In its length as the passage T.
(See dotted lines in Figs. 1, 4, and 5 and full
lines in Kig. 6, in which latter the front end
of the passage is shown.) Inasmuch as the
groove V in the head E is constantly filled
with the motive fluid from the inlet G, the
passage 1" will likewise be constantly filled
with 1t, and when the piston M is in forward

‘tween the groove n and the exhaust there | position its groove M’ will putthe forward end
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of the passage T into communication with |
the passage T, as in IMig. 1, and the motive
fluid be Lhor-ob} admitted through the pas-
sages 1T''U to the space ein front 0[ the valve,
as 11(31*0111{1&01‘ explained.

Registering with the groove V in the head
K is a circular row of holes W, bored into the
flanged ring I' of the valve- bloeli, IYig. 6, in
such position that their inner sides cut
through the inner surface of the flange I'’ of
sald ring, Ifigs. 1, 2, 4, and 5, and thereby fur-
nish communication hetween the groove V in
the circular head K and the space ¢' at the
rear of the annular shoulder or pressure area
¢ of the valve, with theresult that the motive
fluid admitted throu oh the inlet (¢ in the han-
dle to the annular groove V in the head K may
pass through the holes W and constantly act
upon the pressure area d of the valve and tend
to force the latter forward. |

One or more of the holes W communicates
by a passage X with the larger bore of the
valve-block 1, said
space ¢ 1n front of the valve when the latter
i1s 1n rearward position, as in Ifigs. 1 and 4,
and being closed by the ring b of the valve
when the latter is in forward position, as in
Igs. 2 and 5. The capacity of the passage
X 1s greater than that of the passage S, (or
preferably, to the same end, there are several
small passages X connecting the space e in
front of the valve with different ones of the
holes W instead of a single large passage,)
so that motive fluid may be admitted to the
space ¢ by the passage or passages X faster
than 16 can escape through the passage S, for:
& purpose hereinafter explained.

Under the construction and arrangement,
above described the operation of the toolis as
follows, starting with the piston and valve in
the position shown in Figs. 1 and 4: In such
position of the parts the motive fluid admitted
through the inlet G to the annular groove Vin
thecvlinder-head Ewill pass through the holes
W into the space ¢’ and act upon the pressure
arca d of the valve and tend to force the latter

forward; but the motive fluid in the space e |

in front of the pressure area ¢ of the valve,
(admitted thereto in the manner hereinafter
explained,) acting upon such larger area,
will serve to hold the valve in rearward po-
sition against the pressure exerted on the
area . I‘rom the annular space ¢ in frount
of the valve the motive fluid will pass through
the passage & into the passage R and through
the latter to the front end of the piston-chain-
ber, where 1t will act upon the front end of
the piston and drive the latter rearward, the
rear end of the piston-chamber being at such
time open to the exhaust through the slots {
and the exhaust-groove /» in the
ralve-block I, the groove /i, as before ex-
plained, being constantly open to the outer
air through the holes 2, annular space 7, and
holes /. When the piston has moved rear-
ward far enough to uncover the front end of

the exhaust-passage (), the motive fluid in

passage opening into the

J

D

‘neetions to the outer air.

89

the front end of the piston-chamber will es-
cape through such passage and the groove n
and 1ts connections, heretofore explained, to
the outer air. T'he front end of the passage
I’ will be uncovered at the same time as the
passage (J, and the motive fluid in the space
¢ 1 tront of the valve will escape through the
passage I” into the piston-chamber,and thence
thirough the exhaust-passage (Q and its con-
The exhaust-pas-
sage I’, leading from the space in front of the
valve, being much larger than the passage
(or passages) X, by which the motive fluid is
stupplied to such space, the pressure upon the

area c of the valve will be greatly diminished
when the front end of the exhaust-passage I?

is uncovered by the piston, so that the pres-
sure ol the motive fluid in rear of the valve,
which is acting constantly upon its smaller
pressure area «, will foree the v alve forward
to the position shuwu in Kigs. 2 and 5, where-
upon the projecting ring D of the valve will |
close the front end of Lh(, passage X and cut
off the supply of motive fiuid from the space
in {ront of the valve, thereby permitting the
pressure upon the smaller avea d of the valve
to hold the latter in forward position. When
the valve is thus moved to forward position,
1ts extreme rear end will have been carried

forward beyond the circularinner edge of the
ring I' of the valve-block, leaving an annular
ol}emnn 7 entirely around the rear end of the
valve between the latter and the inner edge
of the ring I', I'igs. 2 and 5, through whmh
opening Lhe mobn e fluid nmy PASS 110111 the
holes YW and annular space ¢ to the interior
of the valve, and there acting upon the rear
end of the.piston drive the Tlatter forward
again. As the piston moves forward the air
in front of 1t can escape through the exhaust-
passage (Q until the latterisclosed by the front
cnd ot the piston, and therealter can escape
through the passage IR into the groove m in
the valve -*(31].:11.111)0[ which groove, when the
valve is 1n the posihiml 1t occeuples while the
piston is moving forward, is in communica-
tion with the exhaust-groove n through the
medium of the groove ¢ in the exterior sur-
face of the valve, so that the air driven back-
ward through the passage i may escape to
the outer air. When the piston has moved
forward far enough for its groove M’ to place
the front end of the live-air passage 1’ in
communication with the passage 'l', the mo-
tive fluid from the passagae'l” will p..-tss; through
the passages T and U to the space in fr 011L of
the pressure area ¢ of the valve, Kigs. 2 and
4, and there acting upon said area of Lhe valve

will overcome Lh(, constant pressure which is
acting upon the smaller area d of the valve
and force the valve rearward again. This

rearward movement of the valve will open
the front end of the passage X and again ad-
mit motive fluid through the lﬂttﬁl‘ to the
space e 1n front of the valve, and will also
open the passage S, leading from such space
to the passage R and front end of the piston-
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chamber. It will also open the interior of |

the valve to the exhaust through the slots I
and exhaust-groove /i, so that the pressure
behind the piston may escape, and will cut
off the exhaust from the passage R and front
end -of the piston-chamber by disconnecting

the grooves m and n, so that the motive fluid

admitted to the front end of sald chamber
through the passages S and R will drive the
piston rearward again.
ment of the piston will carry its groove M’
away from the front ends of the passages T
and T" and close the communication between
them, and the admission of motive fluid from
the live-air passage T to the space ¢ in front
of the valve be thereby cut off: but the mo-
tive fluid admitted to such space through the
passage (or passages) X will serve to hold the
valve in rearward position, notwithstanding
the escape of motive fluid through the pas-

sage S, since the latter is of sufficiently less

capacity than the passage or passages X for
that purpose. ,

It will be understood that while the pas-
sage 'I" is put into communication with the
passage T by the groove M’ to shift the valve
before the front énd of the piston strikes the
shank of the tool L the momentum of the pis-
ton and the expanding pressure behind it car-
ries it on forward into contact with the tool,

and that likewise while the exhaust-passage

Q is uncovered by the front end of the piston
before the latter has reached its rearward
limit of stroke the momentum of the piston
and the expanding pressanre behind it will
carry 1t on rearward, the motive fluid admit-
ted 1n rear of it by the shifting of the valve

- before it completes its rearward stroke sery-

A0

45

50
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Ing to cushion it at the end of such stroke.
The desideratum is to so adjust and time the
operation of the parts that the piston shall
be moved rearward as far as may possibly be
done without danger of its rear end hammer-
Ing against the cylinder-head in order that

as long a forward stroke as possible may be
obtained. The parts may be so adjusted that

the piston will move at its rearward stroke to
or beyond the position shown in Fig. 2 and
there be cushioned by the newly-admitted
motive fluid and not alowed to strike the cyl-
inder-head E.

T'he live-air passage T" and the groove M’
in the piston may be dispensed with Dy open-
ing the front end of the passage T into the
piston-chamber at a point slightly in rear of
the rear end of the piston when the latter is
In its forward position, as shown in Fig. 10,
instead of having it open into the piston-
chamber at the point shown in Figs. 1 and 2.
Under such arrangement of the passage T
(and dispensing with the passage 'I' and
groove M’ in the piston) when the piston ap-
proached its forward limit of stroke and its
rear end uncovered the front end of the pas-
sage L' the live air in rear of the piston would
pass through the passages T and U to the
space e at the front of the valve, and there

The rearward move- -

o

acting upon its pressure area ¢ force it rear-

ward, just as does the live air admitted from
the passage T through the passages T U in
the construetion illustrated in Figs. 1 and 2.
The passage U is of such limited size that its
capacity combined with that of the passage
S is less.than the capacity of the passage or
passages X, so that the motive luid would
be admitted by the latter to the front side of

the valve faster than it conld escape through

the passages U and s and serve to hold the
valve in rearward position, notwithstanding
the escape of motive fluid through the pas-
sages U and S.  Assoon asthe piston began
to move rearward the front end of the pas-
sage 'I', Fig. 10, would be closed by the pis-
ton, so that there could then be no further
escape of motive fluid through the passage
U. In tools of some sizes and under some
conditions, however, I have found the valve
to operate better when moved rearward by
live air admitted to its front side directly
from the source of supply, as distinguished
from that admitted to it from the piston-
chamber under the modification shown in
Fig. 10, and I have therefore illustrated and

described my preferred construction as em-

bodying the live-air passage T' and groove
M'in the piston, as in Figs. 1 and 2, al-
though the arrangement explained in connec-
tion with Fig. 10 is entirely satisfactory in
many tools and is c¢learly within the broader
scope of my invention.

Under the preferred construction shown in
Figs. 1 and 2 it is not essential that the pas-
sage U shall be made of such limited capac-
ity as has been described, but under the
construction in Fig. 10 it is necessary that
it shall have such limited capacity or else
that a check-valve be interposed in it to pre-
vent the escape of motive fluid from the
space e in front of the valve when the rear
end of the piston-chamber is opened to the
exhaust.

From the foregoing description of my new
tool it will be seen that inasmuch as the rear
end of the piston-chamber extends entirely
through the valve-block and valve the space
occupied by the latter is not provided at the
expense of the piston-chamber, and that said
chamber is as long as it could be made, even
if the valve were arranged in a chamber at
one side of and parallel to the piston-cham-
ber instead of in line and concentric there-
with. In the tool from which the drawings
were made the longitudinal thickness of the
valve-block is about an inch and a quarter,
(as will appear from the full-sized views of
xald block in Figs. 4 and 5,) and in tools of
the same size made in accordance with the
last two of my previously-mentioned pat-
ents the valve-blocks were of approximately
the same longitudinal thickness. In such
prior tools the piston-chamber necessarily
terminated at the forward side of the valve-
block, while in my present tool it extends
directly through the valve-block, so that in
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~a tool of given length as a whele the piston-
chamber under 1116 construetion of my pres-

IO

in my prior tool,
:Slbl]lﬁ of eonebpm'ldmﬁl)
length of stroke of the plston and ‘rhe power
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ent tool may be made more than an inch

longer than under the construction employed.
with the consequent pos-
increasing the

of actwn of the tool.

“Inasmuch as the valve 1in my new tool COMN-
sists of an exceedingly thin steel shell, and 18

consequently very light, and inasmuch as 118

limit of movement is very shorl, not exceed-
ing an e

eiohth of an inch in a tool of the size
from: ‘ﬁ]l}dl the drawings were made, If1gs.

4 and 35, it follows that the momentum ae-
quired ln* the valve in its rapid reciprocations
18 very cshn'ht and 1s not sufficient to so ham-

mer the valve against the abutments at the

opposite ends of its strokes as to cause dam--
age and rapid wear of the valve. |
“Under the construction shown in Figs. 1
'Hl_ld 2 (which includes the live-air passage
1" and the groove M' in the piston) the aux-
‘iliary passage X is necessary only for the
-purpose of supplwnﬂ motive fluid to the

front end of the piston-chamber through the
t whenever the chisel or other working tool L

is not in position to receive the blows of the
piston and arrest the latter.
the stem N will enter and snugly {fit the open-
I, fl]]d =
as the frontend of the passage R will be closed

passage S, and in event some other passage
controlled by the

chamber were substituted for the passage S,

‘as might be done, the auxiliary passage
AW (}uld be unnecessary:

tion shown in Fig. 10, however, the auxiliary

Ll
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passage X 1S necessary for Hle further pur-
pose of supplying motive fluid to the larger

area of the v Lh(, to hold the latter in rear-

ward position after it has beer moved thereto
by the motive fluid admitted to it from the

piston - chamber through the passage 1T U.
As will be understood, the rearward move-
ment of the valve opens the rear end of the
piston-chamber to the exhaunst,and the motive
fluid which had been admitted to the larger
area of the valve through the passage T U
in Fig. 10 would escape backward through
said passage and permit the pressure behind
the valve to force it forward again if 1t were
not for the provision of the fmulmrj passage
X for supplying motive fluid to the larger
area of the valve faster than 1t can escape
therefrom. Under the construction shown
in Fig. 10 therefore the provision of the aux-
iliary passage X and the reduction in size of
the portion U of the passage leading to the
piston-chamber enable me to dispense with
the check-valve which in the machines of my
last two prior patents was employed in the
passage leading from the piston-chamber to
the larger area of the valve, and the auxiliary
passaze X thus serves a useful purpose 1n
the construction shown in Ifig. 10 quite inde-
pendently of its function of supplying motive
fluid to the passage S, leading to the front
end of the piston-chamber.
IFrom the foregoing it will be understood
that while the auxiliary passage serves the
purpose in the construection of IFigs. 1 and 2

| Tutely

_ alve for supplying the mo-
tive fluid to the front end of the piston-

Underthe construc--
| by the front end of the piston proper
the same time the air between the end of the

and serve to

of supplying motive fluid to the frontend of
the piston-chamber, and while in the con-
struetion of Fig.
and also the further purpose of rendering
unnecessary any check-valve in the passage.

10 it serves that purpose

leading from the piston- -chamber to the larger
area of the valve, it nevertheless 1s not iLbbo-

essential to either construction, and
may be dispensed with in the former by sub-
stituting some other passage for the passage

0

75

S, as he}etoime explmned, and in the latter

by making the same substitution and by plac-

inga ehech valve in the passage between the
| piston-chamber and larger area of the valve,
as in my prior n'lfwlnne%
anovel and useful, but not absolutely essen-

tial, feature of my new valve mechanism, ancl

;_nmy_al%o be employed in connection with

It therefore forins

S0

valves of other form than that herein shown

and described, such, for instance, as the valve

of my last- 111@11“01‘10(1 prior patents. |
The purpose of the stem N, pr ojecting from
the front end of the piston M is to provide a
-Cushlml for the piston at Lhe end of 1ts for-
ward stroke and preventits striking the shoul-

{1{31 J at the front end of the 1"}181011 -chhamber

ing within the annular shoulder or ring
at about

passage R and the shoulder J will be trapped
arrest

At such time

and cushion the piston

90

100

and prevent 1ts sllllmw the shoulder J. So

Jong as the chisel I is in working pomhon

however, the stem N is not necessary for this
purpose, since the contact of the piston with
the end of the shank of the chisel will serve
to arrest the piston. If, therefore, means
were provided for holdmﬂ‘ the working tool in
position, as 1s fr equentlv done in tools of this
character, the piston need not be provided
with the stem N, but its front end be left the
same as 1ts rear end, the shanl of the tool 1
in such case being arranged to projectslightly
into the front end of the piston-chamber to
receive the blows of the piston and the pas-
sage R DLeing made to open into the piston-
ebmnber neatr the front end of the latter. In
stuch event the piston would be permitted a
still longer stroke than in the present in-
stance.
It will be noticed that theshanlk of the chisel
L, by closing the opening which leads into the
front end of the piston-chamber, itself forms
a part of the end wall of said chamber orthe
abutment against which the motive fluid ad-
mitted by the passage R acts in driving the
piston rearward. So faras I am aware I am
the first in the art to employ the shank of the
chisel or working tool for this purpose or to 8o
construct and arrange the parts that it could
be employed for this purpose. - By soemploy-

ing it the variety of means heretofore used
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for closing the front end of the piston-cham- |

ber are entirely dispensed with and the con-
struction of the tool simplified and cheapened.
I have found from experiments and practical
use of tools of this character that the rebound
ot the piston from contact with the working

- tool is of itself nearly sufficient to return the

10

15

piston to the rear end of the piston-chamber,
so that but a small quantity of motive fiuid
need be admitted to the front end of the pis-
chamber for this purpose and that the front
end of the piston-chamber need not be air-
tight in order that the motive fluid may act
with sufficient foree.
this true that no great care need be exercised
In having the shank of the chisel snugly fit

- the chisel-sleeve K or the opening within the
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forward strokes thereof.

ring J,and I have found the tool to work sat-
1sfactorily in some instances with a chisel
whose shank was not round but hexagonalin
shape, the round shoulder of the shank which
fits against the outer end of the chisel-sleeve
serving to sufficiently confine the motive fluid
in the front end of the piston-chamber.

One of the chief objections to the use of
tools of this character has heretofore been the

shock and jar incident to their use, which

caused a severe. strain upon the workman
using them. These shocks and jars were
caused to an equal or greater extent by the
rearward strokes of the piston than by the
As before stated, I
have discovered that the rebound of the pis-
ton from contaet with the working tool is of
itself nearly sufficient to return the piston, so
that in my new tool I have arranged to admit

motive fluid to the front end of the piston-

chamber through a very small passage S and
to cut off its admission thereto and open the
exhaust before the piston has nearly reached
its rearward limit of stroke, with the result
that the rebound of the piston from contact
with the working tool is aided by a very small
quantity of motive fluid admitted in front of
the piston during only a portion of its rear-
ward stroke, so that whilethe piston is thrown
rearward quickly enough it is not moved with
sufficient force to cause the objectionable jar-
ring of the tool heretofore referred to.
Thenovellockingdevice for preventing the
coupling-sleeve from unscrewing, which has

“been heretofore referred to, is illustrated in

Figs. 7, 8, and 9, where Fig. 7 is a sectional
detail in a vertical plane immediately in front
of the front end of the coupling-sleeve and
looking toward the rear. As there shown, it
will be seen that the inneredge of theinternal
flange upon the front end of the coupling-
sleeve is serrated to cooperate with a locking-
bloek Y, which is seated in a radial bore in
the wall of the cylinder A and is pressed up-
ward by a coiled spring Z, placed beneath it
and fitting in a recess in its under side. The
upper or outer end ot the locking-block Y has
formed upon it one or more teeth o' to codp-

erate with the serrations of the coupling-
sleeve, the spring Z serving to normally en-

T'o such an extent is

-pressure-surfaces of di

gage sald teeth with said serrations and there-
by prevent the coupling-sleeve being turned
backward. The locking-block Y is held in
place in the bore in which it fits by a pin ¥,
which is driven from the rear end of the cyl-
inder through a longitudinal hole intersect-
ing the recess in which the block Y fits, which
pin overlies a shoulder ¢’ upon the side of the
block Y and prevents the latter being forced
out of place by the spring Z when the coup-
ling-sleeve is removed and the tool taken
apart. The locking-block Y is provided with
a second shoulder d', located above and at an
angle to the shoulder ¢', and when it is desired
to release the coupling-sleeve from the lock-
ing device to permit it to be unscrewed and
the tool taken apart it is only necessary to

press the locking-block Y downward slightly

against theresistance of the spring Z and then
turn it in the direction of the arrows in Figs.
3 and 9 to move its shoulder d' beneath the
pin b, whereupon, upon removing pressure
from the block Y, the engagement of the

shoulder d' with the pin b’ will prevent the

spring Z forcing the block upward into re-
engagement with the serrations of the coup-
ling-sleeve. When the parts of the tool are
again reassembled and the coupling-sleeve
screwed tightly in place, the locking-block Y
can be reéngaged with the serrations of its
flange by simply turning it back to normal
position to disengage its shoulder d' from the
pin 0" and permit the spring Z to press it up-
ward again.

In the tools of the last two of my prior pat-
ents I employed a coupling-sleeve having the
inner edge of its flange serrated, as in the
present instance, and a locking device lo-
cated in the wall of the cylinder and codper-
ating with the serrations of the coupling-
sleeve to prevent the latter becoming un-
screwed; but the locking device above de-
scribed is simpler and better than the ones
heretofore employed and much more conven-
lent in operation by reason of the ease with
which 1t may be disengaged from the serra-
tions of the coupling-sleeve and maintained
out of engagement therewith while the sleeve
1s unscrewed and removed -and replaced in
position.

Having thus fully described my invention,
I claiim— | | |

1. In a pneumatic hammer, a valve for con-

trolling the movements of the piston, consist-

ing of a cylindrical shell located in the pis-
ton-chamber and adapted to have the piston
pass through it, and provided with opposing
pressure areas against which the motive fluid
acts to shift the valve in opposite directions.

2. Inapneumatic hammer, a valve for con-
trolling the movements of the piston, consist-
ing of a cylindrical shell located in the pis-
ton-chamber and adapted to have the piston
pass through 1t, and provided with opposing
ferent areas, against
the smaller of which the motive fluid con-

| stantly acts, to press the valve in one direc-
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{ion, and to the larger of which the motive
fluid is intermitiently admitted, to move the
valve in the opposite direction.

3. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the piston-chamber and
consisting of a cylindrical shell through which
the piston passes, and provided with differ-

ential-pressure areas against the smaller of

which the motive fluid constantly acts. to
press the valve in one direction, and a pas-
sage controlled by the piston for intermit-
tently admitting the motive fluid to the larger
pressure arca to move the valve in the oppo-
site direction. |

4. In a pnecumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the rear end of the piston-
chamber and consisting of a eylindrical shell
through which the rear end of the piston
passes at the end of its rearward stroke, and
provided with differential - pressure arecas
against the smaller of which the motive fluid
constantly acis to press the valve in one di-
rection, and a passage controlled by the pis-
ton and opened by the latter at its forward
strolke to admit motive fluid tothe larger area
ol the valve.

5. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the rear end of the piston-
chamber and consisting of a eylindrical shell
through which the rear end of the piston
passes at the end of its rearward stroke, and
provided  with differential - pressure areas
against the smaller of which the motive finid
constantly acts to press the valve forward,
and a passage controlled by the piston and
opened by the latter at its forward stroke 1o
admit motive fluid to the larger arca of the
yvalve, to move the valve rearward.

6. In a pneumatic hammer, the combina-
{ion, with the piston-chamber and piston, of
a valve located in the rear end of the piston-
chamber and consisting of a ¢ylindrical shell
through which the rear end of the piston
passes at the end of its rearward stroke, and
provided with differential-pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve forward,
and a passage controlled by the piston and
opened by the latter at its forward stroke 10
admit motive fluid to the larger arca of the
valve, to move the valve rearward, said valve

when moved forward by the constantly-act-
img pressure againstits simaller area opening

an annular port around its rear end to admit
the motive fluidtothe rear end of the piston-
chamber, and when moved in the opposite
direetion Ly the intermittent pressure ad-
witted to its larger area opening a passage
leading to the front end of the piston-cham-
ber.

7. In a pncumatic hammer, the combina-
tion, with the piston-chamber and piston, ot
a valve for controlling the movementsof the
piston, consisting of a cylindrical shell lo-

cated in the piston-chamber and adapted to
have the piston pass through it, and provided

with differential-pressurc areas against the
- smaller of whiel the motive fluid constantly

acts to press the valve in one direction, ¢
passage controlled by the piston and opened
by the latter at its forward stroke to admit
motive fluid to the larger area of the valve,
and an exhaust-passage leading from said
larger area of .the valve and opened by the
piston at its rearward stroke.

3. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, ol
a valve having differential-pressure areas
acainst the smaller of which the motive fluid
constantly acts to press the valve in one di-

reetion, a passage controlled by the piston

for intermittently admitting motive fluid to

“the larger arca of the valvetomove the latter

in the opposite direction, an auxiliary pas-
sace opened by the last-mentioned movement
of the valve to admit motive fluid to the
larger area of the valve directly from the
source of supply, and a passage leading from
the larger area of the valve toone end of the
piston-chamber through which the motive
fluid admitted by the auxiliary passage may
pass to said end of the piston-chamber and
drive the piston toward the opposite end of
the chamber.

9. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve having dilferential-pressure areas
acainst the smaller of which the motive fluid
constantly acts to press the valve forward, a
passage controlled by the piston and opened
by the Iatter at its forward stroke, to admit;
motive fluid to the larger area of the valve
and move the latter rearward, an auxiliary
passage openced by the last-mentioned move-
ment of the valve to admit motive fluid to
the larger area of the valve directly from the
source of supply, and a passage leading {from
such larger area of the valve to the front end
of the piston-chamber, through which the
motive fluid supplied by the auxiliary pas-
sage may be admitted to the frontend of the
piston-chamber to drive the piston rearward.

10. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve having differential-pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve in one di-
rection, a passage controlled by the piston
and opened by the latter atits forward stroke,
to admit motive fluid to the larger arca of the
valve and move the latter in the opposite di-
rection, an auxiliary passage opened by the
last-mentioned movement of the valve to ad-
mit motive fluid to the largerarcaof the valve
directly from the source of supply, and a pas-
sageleading from such larger areaof the valve
to the front end of the piston-chamber,
through which the motive fluid supplied by
the anxiliary passage may be admitted to the
front end of the piston-chamber to drive the

piston rearward, the capacity of the afore-
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said auxiliary passage being greater than the

IO

20

combined capacity of the other two passages

communicating with the larger area of the

valve. o |

11. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve having differential-pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve in one di-
rection, a live-air passage leading directly
from the source of supply to the piston-cham-
ber, through the wall of the latter and inde-
pendently of the piston and a passage leading

from the piston-chamber to the larger area of

the valve, the piston operating to close com-
munication between said passages except
when 1t approaches one end of its stroke and
then place said passages in communication

with each other, to thereby admit the motive

fluid to the larger area of the valve. |
12. In a pneumatic hammer, the combina-

- tion, with the piston-chamber and piston, of
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sald chamber.

a valve having differential-pressure. areas
against the smaller of which the motive fluid
constantly acts to press the valve in one di-
rection, a live-air passage leading directly
from the source of supply to the piston-cham-
ber through the wall of the latter and inde-
pendently of the piston, a passage leading
from the piston-chamber to the larger area of

the valve, the piston opetating to close com-

munication between said passages and being
provided with a cirecumferential groove which
places said passages in communication with
cach other as the piston approaches its for-
ward limit of stroke, to thereby admit the
motive fluid to the larger area of the valve,
and an exhaust-passage from the larger area
of the valve opened by the piston at the for-
ward end of its stroke. | |
15. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve having opposing pressure areas to
which the motive fluid is admitted for shifting
the valve in opposite directions, a passage
controlled by the piston, for intermittently
admitting motive fluid to one of the pressure
areas of the valve, to move the latter in one
direction, an auxiliary passage opened by the
last-mentioned movement of the valve to ad-
mit an additional supply of motive fluid to
sald area of the valve, and a passage leading

from said area of the valve to one end of the

piston-chamber, through which motive fluid
supplied by the auxiliary passage may be ad-
mitted to said end of the piston-chamber to
move the piston toward the opposite end of

14. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the piston-chamber and
consisting of a eylindrical shell through which
the piston passes, and provided with differ-
ential-pressure areas against the smaller of
which the motive fluid constantly acts to
press the valve in one direction, a passage
controlled by the piston for intermittently

admitting the motive fluid to the larger pres-
sure area of the valve, to move the Iatter in

the opposite direction, and an auxiliary pas-

sage opened by the last-mentioned movement
ot the valve to admit an additional supply of

motive fluid to the larger area of the valve.
. 15, In a pneumatic hammer, the combina-

tion, with the piston-chamber and piston, of
a valve for controlling the movements of the
piston,consisting of a cylindrical shell located
in the rear end of the piston-chamber and

adapted tohave therearend of the piston pass

through it at the end of its rearward stroke,
and provided with differential-pressure areas

~against the smaller of which the motive fluid

constantly acts to press the valve in one di-
rection, a passage controlled by the piston
and opened by thelatteratits forward stroke,
to admit motive fluid to the larger area of the
valve and move the latter in the opposite di-
rection, and an auxiliary passage opened by
the last-mentioned movement of the valve to
admit motive fluid to the larger area of the
valve directly from the source of supply.

16. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the piston-chamber and
consistingofacylindrical shell through which
the piston passes, and provided with differ-
ential-pressure areas against the smaller of
which the motive fluid constantly acts to
press the valve in one direction, a passage
controlled by the piston and opened by the
latter at its forward stroke, to admit motive
fluid to the larger area of the valve and move
the latter in the opposite direction, an aux-
iliary passage opened by the last-mentioned
movement of the valve to admit motive finid
to the larger area of the valve directly from
the source of supply, and an exhaust-passage
leading from said larger area of the valve
and opened by the piston at its rearward
stroke, said exhaust-passage being of larger
area than the auxiliary passage by which the
motive fluid is admitted to the larger area of
the valve. |

17. In a pneamatic hammer. the combina-
tion, with the piston-chamber and piston, of
a valve for controlling the movements of the
piston, consisting of a eylindrical shelllocated
in the piston-chamber and adapted to have
the piston pass through it, and provided with
differential-pressure areas against the smaller
of which the motive fluid constantly acts to
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press the valve in one direction, & passage

controiled by the piston and opened by the
latter at its forward stroke, to admit motive
fluid to said larger area of the valve and move
the latter in the opposite direction, and an
auxiliary passage opened by the last-men-
tioned movement of the valve to admit mo-
tive fluid to the larger area of the valve di-
rectly from the source of supply, said auxil-
lary passage exceeding in area the said pas-
sage controlled by the piston. -

13. In a pneumatic hammer, the combina-

tion, with the piston-chamber and piston, of
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a valve located in the piston"-eha.mber and

consisting of a ecylindrical shell through
which the piston passes, and provided with
differential-pressure arcasagainstthe smaller
of which the motive fluid constantly acts to
press the valve in one direction, a passage
controlled by the piston forintermittently ad-
mitting the motive fluid to the larger area of
the valve to move the latter in the opposite
direction, an auxiliary passage opened by the
last-mentioned movement of the valve to ad-
mit motive fluid to the larger area of the
alve directly from the source of supply, and
a passage leading from the larger area of the
valve to one end  of the piston - chamber
through which the motive fluid admitted by

the auxiliary passage may pass to said end of

the piston-chamber and drive the piston to-
ward the opposite end of the chamber.

19. In a pneuwmatic hammer, the combina-
tion with the piston-chamber and piston, of
a valve for controlling the movements of the
piston, consisting of a cylindrical shell lo-
cated in the rear end of the piston-chamber
and adapted to have the rear end of the pis-
ton pass through it at the end of its rearward
stroke, and provided with differential-pres-
sure areas against the smaller of which the
motive fluid constantly acts to press the valve
in one direction, a passage controlled by the
piston and opened by the latter at its for-
ward stroke, to admit motive {fluid to the
Jarger area of the valve and move the latter
in the opposite direction, an auxiliary pas-
sage opened by the last-mentioned movement
of the valve to admit motive fluid to the
larger area of the valve directly from the
source of supply, and a passage leading from
such larger area of the valve to the front end
of the piston - chamber, through which the
motive fluid supplied by the auxihary pas-
sage may be admitted to the front end of the
piston-chamber to drive the piston rearward.

20. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the rear end of the piston-

chamber and consisting of a eylindrical shell

through which the rear end of the piston
passes at the end of its rearward stroke, and
provided with differential - pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve in one di-
rection, a passage controlled by the. piston
and opened by the latter at its forward stroke,
to admit motive fluid to the larger area of the
valve and move the latter in the opposite di-
rection, an auxiliary passage opened by the
last-mentioned movement of the valve to ad-
mit motive fluid to the larger area of the
valve directly from the source of supply, and
a passage leading from such larger area of
the valve to the front end of the piston-cham-
ber, through which the motive fiuid supplied
by the auxiliary passage may be admitted to
the front end of the piston-chamber to drive
the piston rearward, such passage leading to
the front end of the piston-chamber being of

575,589

less capacity than the aforesaid auxiliary pas-
sage, whereby the necessary pressure against
the larger area of the valve may be main-
tained by the motive fluid admitted through
the auxiliary passage notwithstanding the
escape of motive fluid through the passage
leading to thefrontend of the piston-chamber.

21. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
2 valve located in the rear end of the piston-

| chamber and consisting of a c¢ylindrical shell-

through which the rear end of the piston
passes at the end of its rearward stroke, and
provided with differential - pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve forward, a
passage controlled by the piston for intermit-
tently admitting the motive fluid to the larger
area of the valve, to move the latter rearward,
and an auxiliary passage opened by such rear-
ward movement of the valve to admit an ad-
ditional supply of motive fluid to the larger
area of the valve. |

22. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the rear end of the piston-
chamber and consisting of a eylindrical shell
through which the rear end of the piston
passes at the,end of its rearward stroke, and
provided with differential - pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve forward, a
passage controlled by the piston and opened
by the latter at its forward stroke, to admit
motive fluid to the larger area of the valve,
to move the valve rearward, an auxiliary pas-
sage opened by such rearward movement of
the valve to admit motive fluid to the larger
area of the valve directly from the source of
supply, and an exhaust-passage comimunicat-
ing with the larger area of the valve and
opened by the piston at its rearward stroke.

23. In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of
a valve located in the rear end of the piston-
chamber and consisting of a cylindrical shell
through which the rear end of the piston
passes at the end of its rearward stroke, and
provided with differential - pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve forward, a
passage controlled by the piston and opened
by the latter at its forward stroke, to admit
motive fluid to the larger area of the valve,
to move the valve rearward, an auxiliary pas-
sage opened by such rearward movement of
the valve to admit motive fluid to the larger
area of the valve directly from the source of
supply, and a passage leading from the larger
area of the valve to the front end of the pis-
ton-chamber, through which the motive fluid
supplied by said auxiliary passage may be
admitted to the front end of said chamber to
drive the piston rearward.

24, In a pneumatic hammer, the combina-
tion, with the piston-chamber and piston, of

| a valve located in the rear end of the piston-
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-chamber and consisting of a eylindrical shell

through which ‘the rear end of the piston

~ passes at the end of its rearward stroke, and

1 10

L5

provided with differential - pressure areas
against the smaller of which the motive fluid
constantly acts to press the valve forward, a

passage controlled by the piston and opened

by the latter at its forward stroke, to admit
motive fluid to such larger area of the valve,
to move the valve rearward, an auxiliary pas-
sage opened by such rearward movement of
the valve to admit motive fI

supply, a passage leading from the larger area

of the valve to the front end of the piston-

chamber, through which the motive fluid sup-

- plied by said auxiliary passage is admitted
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to the front end of said chamber to drive the
pistonrearward, and an exhaust-passage lead-
ing from the larger area of the valve and
opened by the rearward movement of the
piston. - | | |

25. In a pneumatic hammer, the combina-

tion of a cylinder, a cylinder-head, a valve-
block interposed between the cylinder and

head and having a longitudinal bore forming
a continuation of the piston-chamber* in the
cylinder, and a valve located in said valve-
block and consisting of @ cylindrical shell
adapted to have the piston pass through it at
the end of its rearward stroke, and provided
with opposing pressure areas to which the
motive fluid is admitted for shiftin g the valve
in opposite directions. |

26. In a pneumstic hammer, the combina-
tion of a cylinder, a cylinder-head, a valve-
block interposed between the cylinder and
head and having alongitudinal bore forming
a continuation of the piston-chamber in the
cylinder, and a valve located in said valve-

block and consisting of a cylindrical shell

adapted to have the piston pass through it at
the end of its rearward stroke and provided
with differential-pressure areas to the smaller
one of which the motive fluid is constantly ad-
mitted through an inlet in the c¢ylinder-head
and to the larger one of which the motive fluid
18 Intermittently admitted through a passage
controlled by the piston.

27. In a pneumatic hammer, the combina-
tion of a cylinder, a cylinder-head, a valve-

block confined between the eylinder and head

and having a longitudinal bore forming a con-
tinuation of the piston-chamber in the cylin-
der, and a valve located in said valve-block
and consisting of a cylindrical shell adapted
to have the piston pass through it at the end

of its rearward stroke, and provided with dif-
ferential-pressure areas, to the smaller rear
one of which the motive fluid is constantly ad-

mitted through a series of ports registering
with a circular groovedn the cylinder-head,
and tothe larger forward one of which the mo-
tive fluid is intermittently admitted through
a passage controlled by the piston.

28. In a pneumatic hammer, the combina-
tion of a cylinder having an external annular

uid to the larger
area of the valve directly from the source of

11

flange at its rear end, a cylinder-head having
a forwardly-projecting cylindrical cap pro-
vided with screw-threads, a threaded coup-
ling-sleeve engaging said cap and provided at
its front end with an internal annular flange
engaging the external flange upon the rearend
of the cylinder, a cylindrical valve-block fit-
ting within the coupling-sleeve and cap and
confined by them between the cylinder and
cylinder-head, said valve-block having a lon-
gitudinal bore forming a continuation of the
piston-chamber in tke ¢ylinder, and a valve
located in said valve-block and consisting of
a cylindrical shell adapted to have the piston
pass through it at the end of its rearward
stroke and provided with opposing pressure
areas to which the motive fluid is admitted to
shift the valve in opposite directions.

29. In a valve mechanism for controlling
the movements of a piston, a valve provided
with differential-pressure areas to the smaller
one ot which the motive fluid is constantly ad-
mitted to press the valve in one direction, and
to the larger one of which the motive fluid is
intermittently admitted, to move the valve in
the opposite direction, and a passage leading

from said larger area of the valve to one end

of the piston-chamber, through which motive
fluid supplied by the auxiliary passage may
be admitted to said end of the piston-chamber
to move the piston toward the opposite end of
sald chamber. -

30. In a valve mechanism for controlling
the movements of a piston, a valve consisting
of a cylindrical shell located in the piston-

chamber and adapted to have the piston pass

through it, and provided with opposing pres-
sure areas to which the motive fluid is ad-
mitted to shift the valve in opposite direc-
tions.

51, In a valve mechanism for controlling

the movements of a piston, a valve consisting

of a cylindrical shell located in position to
have the piston pass through it and provided
with differential-pressure areas to thesmaller
one of which the motive fluid is constantly ad-
mitted to press the valvein one direction, and
to the larger one of which the motive fluid is
intermittently admitted, to move the valve in
the opposite direction.

92. In a valve mechanism for controlling
the movements of a piston, a valve located in
the piston-chamberand consisting of a ¢ylin-
drical shell adapted to have the piston pass
through it, and provided with differential-
pressure areas to the smaller one of which the
motive fluid is constantly admitted, to press
the valve in one direction, and to the larger
one of which the motive fluid is intermittently
admitted, to move the valve in the opposite
direction, and an auxiliary passage opened
by the last-mentioned movement of the valve
to admit an additional supply of motive fluid
to the larger area of the valve.

33. In a valve mechanism for controlling
the movements of a piston, a valve located in
the piston-chamber and consisting of a cylin-
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drical shell adapted to have the piston pass
through it, and provided with differential-
pressure areas to the smaller one of which the

motive fluid is constantly admitted, to press

the valve in one direction, and to the larger

one of whichthemotive fluid is intermittently -

admitted, to move the valve in the opposite
direction, an auxiliary passage opened by the
last-mentioned movement of the valve to ad-
mit an additional supply of motive fluid to
the larger arca of the valve, and an outlet-
passage from the larger area of the valve for
conveying to one end of the piston-chamber
motive fluid supplied by said auxiliary pas-
sage.

34, In a valve mechanism for controlling
the movements of a piston, a valve located in
the rear end of the piston-chamber and con-
sisting of a eylindrical shell adapted to have
the piston pass through it at the end of 1ts
rearward stroke, and provided with differ-
ential-pressure areas, to the smaller one of
which the motive fluid is constantly admitted,
to press the valve forward, and to the larger
one of which themotive fluid is intermittently
admitted through a passage controlled by the
piston, to move the valve rearward, said valve
when moved forward by the constantly-act-
ing pressure against its smaller area opening
an annular port around its rear end to admit
the motive fluid to the rear end of the piston-
chamber, and when moved in the opposite di-
rection by the intermittent pressure admitted
to its larger area opening a passage leading
to the front end of the piston-chamber.

5. The herein-deseribed valve, consisting

of the eylindrieal shell O having the ring b

provided with the ports/, and the differential-
pressure areas ¢ .

36. The herein-deseribed valve, consisting

of the eylindrical shell O having the ¢ircums-

ferential groove «a, the projecting ring & pro-
vided with the pm ts /, and the differential-
]_)10‘%%1116 areas ¢ d. -
. Thecombination of the valve-block hav-
n g t'he internal circumferential groove /yopen
to the exhaust, of the valve located in said
block and consisting of the eylindrical shell
O having opposing pressure areas 1o which
the motive fluid is admitted, to shift the valve
in opposite directions, and provided with the
ring b having the ports { adapted to register
with the exhaust-groove i when the valve is
in one position.
3S. Thecombination of the valve-block hav-
ing theinternal civeumferential groove i open
to the exhaust, of the valve 10(3(1L0r1 in said
block and 6011:;1.%111; of the eylindrical shell
O having opposing pressure areas to which
the motivefluid is admitted to shift the valve
in opposite directions, and provided with the
ring b having the ports { adapted to register
with the exhaust-groove /i when the 1 111 e 1s

in one position, said valve when ini1ts opposite
position cutting off communication with the
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exhaust-groove 7t and opening the annular

port around its end to admit Lho motive
fluid to its interior.

59. The combination, with the valve-block,
of the valve located therein and consisting of
the eylindrical shell O having the ring 0 pro-
vided with the ports {, and the differential-
pressure areas ¢ , and said valve-block hav-
ing the ecircumferential exhaust-groove /v co-
01)@1'&111]1’1 with the ports [ in the valve, the
inlet-passage U and exhaust-passage I” (0m~
municating with the pressure area ¢ of the
valve, and the inlet-ports W communicating
with the pressure arca d of the valve.

40. The combination, with the valve-Dbloclk,

of the valve located therein and consisting of

the eylindrical shell O having the ring 0 pro-

vided with the ports [, and the differential-

pressure areas ¢ d, and said valve-block hav-
ing the circumferential exhaust-groove 7 co-
opemtmw with the ports { in tho v: wive, the
passaces U and I? communicating with the
pressure area ¢ of the valve, the inlet -ports
W communicating with the pressure area
of the valve, ‘md the auxiliary passage X
COIMM ullica.t-in o at one end with the inlet-
ports W and at its other with the space ¢ ad-
jacent the pressure area ¢ of the valve.

41. Thecombination, with the valve-block,
of the valve located therein and consisting of
the eylindrical shiell O having the ring b pro-
vided with the ports [, and the differential-
pressure areas ¢ d, and said valve-block hayv-
ing the circumflerential exhaust-groove 7 co-
operating with the ports ! in tho ralve, the
inlet-passage U and exhaust-passage I” com-
municating with the pressure arca ¢ of the

valve, the inlet-ports W communicating with
the pressare area d of the valve, the auxiliar y
passage X communicating at one end with
the inlet-ports W and at its other with the
space ¢ adjacent the pressure arca c of the
valve, and the outlet-passage s leading [rom

. the space ¢ to the piston-chamber.

42, The combination, with the valve-block,
of the valve located therein and consisting of
the e¢ylindrical shell O having the external
circumferential groovea,the differential-pres-
sure areas ¢ d, and the ring 0 provided with
the ports /, and said valve-block having the
circumferential grooves me 11 and passages Iy
and o cooperating with the groove a of the
valve, the circumferential exhaust-groove /i
cooperating with the ports { in the valve, the
inlet-passage U and exhaust-passage I’ com-
municating with the larger area c of the valve,
and inlet-ports W communicating with the
smaller area  of the valve.

The herein-described valve-bhlock, com-
posed of the part I bored to different diame-
ters, and the part I’ fitting against the end of
the part I and provided with the projecting
annular flange or ring I” fitting the larger
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bore of the part I, the part I being provided

in its larger bore with the circumferential
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~ ports 7, and the part I’ being provided with
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groove /o communicating with the exhaust-

. - the inlet-ports W.

44. Theherein-described valve-block, com-

- posed of the part I bored to different diame- |
ters, and the part I' fitting against the end of |
the part I and having the projecting annular |

- Hange I" entering the larger bore of the part

I0

I, the part I being provided with the circum:
ferential grooves m n in its smaller bore and

‘the eircumferential groove hin its larger bore,

the grooves n and 7 communicating with ex-
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haust-ports, the part I being also provided
with the passages P U communicating with
its larger bore, and with the passage R com-
municating with the groove m, and the part
I' being provided with the inlet-ports W.

40, T'he herein-described valve-block, com-
posed of the part I bored to different diame-
ters, and the part I' fitting against the end of
the part I and having the projecting ring 1"
entering the larger bore of the part I, and

having the inlet-ports W opening through
- said ring, the part I having the circumferen-

tial grooves m m in its smaller bore and the
circumferential groove 7 in its larger bore,

the passage R communicating with the groove

m, the exhaust-port o communicating with
the groove n, and the exhaust-port 2 commu-
nicating with the groove I, the passages U
P'S communicating with the larger hore of
the part I, and the passage X communicating
with the inlet-port W.

46. A pneumatic hammer provided at its
front end with a tool-receiving bore opening
into the front end of the piston-chamber and

‘adapted toreceive and be closed by the shank

of the removable working tool, and having a
passage for admitting the motive fluid to the
frontend of said piston-chamber, whereby the
shank of the working tool is made to form
part of the end wall of the piston-chamber
against which the motive fluid acts to force

the piston rearward. |

47. A pneumatic hammer having a piston-
chamber whose front end is partially closed
by an annular shoulder surrounding an open-
ing adapted to receive the shank of the re-

~movable working tool, and having a passage

for admitting the motive luid to the front end
of said piston-chamber, whereby the shank of
the tool is made to form part of the end wall
of the chamber against which the motive fluid
acls to force the piston rearward. -

43. A pneumatic hammer having a piston-
chamber whose front end is partially closed
by an annular shoulder surrounding an open-
ing adapted to receive the shank of the re-
movable working tool, so that said tool forms

part of the end wall of the piston-chamber

against which the motive fluid acts to force
the piston rearward, in combination with a
piston provided upon its front end with a
projecting stem adapted to enter and fit said
tool-receiving opening when the absence of
the working tool from position to receive the
blows of the piston permits the latter to make

an abnormal forward stroke, Whereby the
piston is cushioned at the ends of such strokes
‘and ' not permitted to strike the end of the

piston-chamber.

49. A pneumatic hammer having a piston-
chamber whose front end is partially closed
by the integral annular shoulder J surround-

ing the opening which receives the shank of

the removable working tool L, and having
the passage R for admitting the motive fluid
to the front end of the piston-chamber where
it may act upon the shoulder J and shank of
the tool L to force the piston rearward.

90. A pneumatic hammer whose piston-
chamber is partially closed at its front end by
the integral annular shoulder J surrounding
the tool-receiving opening, and whose front

end 1S provided with a bore into which is

driven the chisel-sleeve, and which is pro-
vided with the passage R for admitting motive
fluid to the front end of said piston-chamber,

“the chisel-sleeve and the opening surrounded

by the shoulder J being adapted to receive
the shank of the removable working tool 1.,
whereby the latter is made to form part of the
end wall of the piston-chamber against which
the motive fluid acts to drive the piston rear-
ward.

51. A pneumatic hammer whose piston-
chamber is partially closed at its front end by
the annular shoulder J adapted to receive the
shank of the removable working tool L, and
which has the passage R for admitting motive
fluid to the front end of said chamber, in
combination with the piston M having the
stem N adapted to enter and fit the opening
surrounded by the shoulder J when the ab-
sence of the tool L from working position per-
mits the piston to make an abnormal forward
stroke, whereby the piston is cushioned at
the ends of such strokes, and prevented from
striking the shoulder J.

o2. 'he combination, with the coupling-
sleeve having the internal serrated flange, of
a locking member seated in a recess beneath
said flange and pressed outward into locking
engagement with the flange by means of a
spring, sald locking member being adapted
to be depressed out of engagement with the
flange and turned in its recess, and means
for holding it in such disengaged position.

55. The combination with the coupling-
sleeve having the internal serrated flange, of
a locking member seated in a recess beneath
the flange and pressed outward into locking
engagement with the flange by means of a
spring, said locking member being provided
with a shoulder and being adapted to be

pressed Inward out of engagement with the

flange and turned in its recess, and means
cooperating with its shoulder, when so de-
pressed and turned, to hold the member out
of engagement with the flange.

54. The combination, with the cylinder A
having the annular flange B, and the coup-
ling-sleeve Cprovided with theinternal flange
cooperating with the flange B and serrated
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upon its inner edge, of the locking-block Y cagement with the serrations of the coupling-

seated in a recess in the wall of the cylinder | sleeve, substantially as and for the purpose IO
A and provided upon its upper or outer end | described. . . * |
with one or more teeth to codoperate with the | | N GTTIT T AT
- ¢ serrations of the coupling-sleeve, the spring | JOSEPIL BOYER.
7 beneath said loeking-bloek, and the pin 0 Witnesses: - -
coiperating with the shoulder d' of the lock- MIL. WENGER,.
ing-block to maintain the latter out of en- | FRANK SPIEKERMAN.
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