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Be it known that I, JOSEPH BOYER, a citi-
zen of the United States, residing at the city
of St. Louis, in the State of Missouri, have
invented a certain new and useful Improve-
ment in Pneumatic Hammers, of which the
followingis a description, reference being had
to the accompanying drawings, forming part
of this specification.

My invention relates to an improvement
upon or modification of the pneumatic ham-
mer heretofore patented to me in Letters Pat-

ent of the United States No. 549,102, of No-

vember5,1895; and it consistsin the provision
of means for dispensing with the check-valve
whichisemployed as a part of the valve meeh-
anism of that tool, whereby the construction
of the tool is simplified and cheapened and
its durability increased. |
L'he invention is not restricted in its appli-
cation, however, to the exact form and style
of tool shown in said prior patent, but may

be employed in other pneumatic hammers of

a similar character, |
Intheacecompanying drawings, Figure lisa,
vertical longitudinal section of the complete

tool, showing the piston at approximately the
front end of its normal forward stroke and in

contact-with the shank of the chisel; and Fig.
2 18 a corresponding view, with the handle
broken away and showing the piston in its
rearward position and the valve in opposite
position from that shown in Fig. 1.

The same letters of reference are used to in-
dicate corresponding parts in both the views.

Inasmuch as the complete tooland hammer
18 or may be, with the exceptions hereinafter
noted, precisely the same as that heretofore

patented to me, a very brief description of its

general construction will suffice for an under-
standing of my present invention.

Arepresentsthecylinderorbarrelof thetool, |

and B the handle thereof, the two being se-
cured together by a coupling-sleeve C. The
motive fluid is admitted through a duct D in
the handle B and its passage controlled by a
throttle-valve E, adapted to be operated by
a thumb-lever ¥. Confined between the rear
end of the cylinder A and the base of the
handle I3, within the coupling-sleeve C, is a

valve-block G, containing a valve-chamber |

throttle-valve remains open.
ton 1s in its forward position, the front end of |
this'duect K will be open, as in Fig. 1, so that

| and piston-valve, which controls the admis-

sion and exhaust of the motive fluid at the
rear end of the piston-chamber. The inte-
rior of the cylinder Ais bored out to form two
piston-chambers of different diameters, (or a
single piston-chamber whose forward portion

59

is of less diameter than its rearward portion,)

in which chamber or chambers is fitted a dif-
ferential piston, consisting of a large rear
end or head H and a forward prolongation or
stem I, the two portions of the piston being
connected. by or provided with an interme-
diate portion J of still less diameter than the
portion I, for a purpose hereinafter described.
A duct K, leading forward through the wall of
the cylinder A, communicates at its rear end.

with the main supply-duect or inlet-passage D

and atits forward end opens through the wall

ofthecylinder A intothesmaller piston-cham-

ber a short distance in front of the rear end of
thelatter. Whenevermotive fluidisadmitted
to the tool by the opening of the main throt-
tle-valve H, this duct K will be filled with the
motive fluid and remain filled so long as the
When the pis-
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motive fluid may pass from it into the small

piston-chamber and thence around the re-
duced portion J of the piston into the front
end of the large piston-chamber; but when
the piston is in rearward position the front
end of the duct K will be closed by the stem
I of the piston, as in Fig. 2. |

Located in the opposite wall of the cylinder
A 18 a longitudinal duet L, which communi-
cates at its rear end with the upper end of
the valve-chamber and at or near its forward
end opens into the small piston-chamber by
two ports M and N. When the piston is in
forward position, as in Fig. 1, the port M will
be closed by the stem I of the piston, while
the port N will be open (because of the re-

duced portion J of the piston-stem being op-

posite to it at such time) and motive fluid ad-
mitted to the piston-chamber from the duct
X will pass through the port N and duet 1. to
the upper side of the valve O. Motive fluid
15 constantly admitted (when the throttle-
valve is open) to the under side of the valve
O, in the present instance through a branch
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passage P, leading from the duct K. Asillus- | The rearward movement of the piston due

trated and described in my prior patent be-
fore referred to, and also more particularly
in my still earlier patent,INo. 537,629, of April

16, 1895, the valve O is a differential valve.

whose upper area exposed to the action of the
motive fluid is considerably larger than its
lower area, against which the motive fluid
constantly acts, the result being that the con-
stant pressure beneath the valve tends to
force it forward, which constant pressure is
overcome and the valve forced downward
whenever motive fluid is admitted to the up-
per side of the valve.

Q 18 an exhaust-passage communicating at
its upper forward end with the interior of the
valve-chamber by a port formed in the rear
wall of the latter. T'he lower forward end of
the main inlet-passage D also communicates
with the interior of the valve-chamber by a
like port formed in its rear wall, while a sin-
gle port R 1n the opposite wall of the valve-
chamber furnishes communication between
the interior of the valve-chamber and the rear
end of the piston-chamber.
1s in its lower position, as in Fig. 1, the port
Risin communication acrossthe valve-cham-
ber with the exhaust-passage Q and the port
communicating with the inlet-passage D is
closed by the upper end or flange of the valve.
When the valve i8 in upper position, as in
Fig. 2, the inlet-passage D is in communica-
tion across the valve-chamber with the port
R and the port at the upper forward end of
the exhaust-passage  is closed by the lower

end or flange of the valve.

Under the foregoing construction and ar-
rangement of the parts the operation is as
follows: With the piston inforward position,
as shown in FKig. 1, motive fluid will be ad-
mitted from the duet K to the small piston-
chamber and thence to the forward end of

the large piston-chamber and there act upon

the annular forward end of the head H of the
piston todrive the latter rearward, the motive
fluld at such time also passing through the
port N and duct L. to the upper side of the
valve O and holding the latter down in what
may be termed its ‘“ exhaust position,” the in-
let-passage D being closed and the exhaust-
passage (Q belng in communication across the
valve-chamber with the port IR and rear end
of the large piston-chamber. As the piston
moves rearward the forward end of the duet
K and the port N of the passage L will be
closed by its stem I and the supply of mo-
tive fluid be thereby cut off both from the
piston-chamber and from the upperend of the

valve-chamber, and the latter will be opened.

to the exhaust by the uncovering of the port
M by the front end of the piston-stem I. The

motive fluid at the upper side of the valve

will thereupon escape and the valve be lifted

by the constant pressure beneath it, thereby

closing the exhaust at the rear end of the pis-
ton - chamber and admitting motive fluid
thereto from the inlet-passage D, Fig. 2.

YW hen the valve

both to its rebound from contact with the
shank of the chisel and to the motive fluid
admitted to the front end of the large piston-

chamber from the duct K will be arrested by
this admission of motive fluid to the rear end
of the large piston-chamber, which motive
fluid aetmﬂ' upon the full area of the rearend

of the plston will drive the latter forward

again to deliver the next blow to the chisel or
other working tool. As the piston moves for-
ward the front end of the passage K and the

port N will be uncovered by the reduced por-

tion J of the piston-stem and motive fluid be
again admitted to the large piston-chamber
in front of the piston-head and also to the
upperside of thevalve. The valve will there-
upon be forced downward, thereby opening
the exhaust from the rear end of the piston-
chamber, but the piston will continue its for-
ward movementunderitsown momentum and

| the expanding pressure behind it and strike

the shank of the chisel, as in Fig. 1, where-
upon it will rebound and be forced rearward
again by the motive fluid admitted from the
duct I{, and thuscontinue to reciprocate back
and forth, delivering a blow to the shank of
the chisel at the end of each of its forward
strokes.

As will be understood from the foregoing

description, the piston in its forward move-

ment opens the forward end of & duet which
18 constantly filled with motive fluid and per-
mits such motive fluid to pass into the front
end of the large piston-chamber, and also

i places said duet incommunication with a pas-

sage leading to the large end of the valve, to
thereby admit motive fluid to said end of the
valve to overcome the constant pressure
against the opposite end of the valve and
move the latter to exhaust position, and as
the piston moves rearward it cuts off the mo-
tive fluid from said passage leading to the
larger area of the valve and opens said pas-

sage to the exhaust, and also cuts off the mo-
tive fluid from the for watd end of the large
piston-chamber.

In the accompanying drawings I have
shown in dotted lines an additional passage
D, leading forward from the upper side of the
valve-chamber through the wall of the cylin-
der, being a passage employed in my former
tool and illustrated and described in my
prior patent, No. 549,102, but not essential
to the operation of my present tool owing to
the omission of the check-valve. This pas-
sage communicates at its rear end with the
upper side of the valve-chamber and opens
at its extreme forward end into the small pis-
ton-chamber at 'I'. - It also opens about mid-
way of 1ts length into the large piston-cham-
ber by a port U. 8o far as concerns the por-
tion of this passage which extends forward
from the port I, it constitutes in the present
tool an-exhaust-passage for the front end of
the large piston-chamber, through which the

i motive fluid in the front end of the large pis-
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ton-chamber may escape when at the rear-

~ward movement of the piston the head H of

the latter passes rearward of and uncovers
the port U, and during the forward move-
ment of the piston it permits the air in front
of the piston-head to eseape until the piston-
head rides over and covers the port T. In-
asmuch as the motive fluid ecan in any event
act upon only a small area of the piston in
moving the latter rearward, (the annular
front end of the head H,) while it acts upon
the full area of the piston in driving the pis-
ton forward, it is not essential to the opera-
tion of the tool that there should be any ex-
haust from the front end of the large piston-

chamber, although I have found the provi-
‘sion of such exhaust advantageous in my

former tool, and hence have illustrated it in
my present tool.
ever, that the presence or absence of such ex-
haust-passage will not affect in any manner
the codperation of piston and valve in the
manner and by the means above described.

So far as concerns the portion of the pas-
sage S in rear of the port U, its sole func-
tion in the present tool is to open the upper
side of the valve-chamber to the exhaust
when the piston makes an extreme or abnor-
mal forward stroke, to thereby automatically
stopthe reciprocations of the piston while per-
mitting continued reciprocations of the valve,

as fully explained in my former patent, No.

549,102, and ihis feature of the tool, while
advantageousfor the purpose specified, is not
In any manner essential to the operation of
the tool in other respects.

The passage S and ports U T may be en-
tirely omitted and their funections retained

by providing a port between the duct L. and

large piston-chamber at a point opposite the
location of the port U in the drawings.

Having thus fully deseribed my invention,
I claim—

1. A pneumatic hammer comprising a ¢yl-
inder formed at its front end to receive the
shank of the working tool and having a grasp-
ing-handle secured to its rear end, a valve-
chamber separate from the piston-chamberin
sald cylinder and located at the rear end
thereof, two longitudinal passages in the cyl-
inder-wall communicating at their rear ends
with the motive - fluid supply and with the

valve-chamber, respectively, a piston - con- |

trolling valve located in the valve-chamber,
and ahammering-piston located in the piston-
chamber and operating at its forward siroke
to place the front ends of the two longitudi-
nal passages in communication with each
other and thereby admit motive fluid to the

valve-chamber to shift the valve in one di-

rection, and operating at its rearward stroke
to cut off such communication and open the
exhaust from the valve-chamber to permit
the valve to be shifted in the opposite direc-
tion, substantially as deseribed.

2. A pneumatic hammer comprising a cyl-
inder formed at its front end to receive the

It will be manifest, how- |

'r

=

shank of the working tool and having a grasp-
ing-handle secured to its rear end, a valve-
chamberseparate from the piston-chamber in
sald eylinder and located at the rear end
thereof, two longitudinal passagesin the cyl-
inder-wall communicating at their rear ends

| with the motive-fluid supply and with the

valve-chamber, respectively, a piston-control-
ling valve located in the valve-chamber, and
a hammering-piston located in the piston-
chamber and provided with a cirecumferential
groove registering with the front ends of the
longitudinal passages at the forward stroke
of the piston, to place said passages in com-

munication with each other and admit mo-

tive fluid to the valve-chamber to shift the
valve in one direction, said piston operating
at its rearward stroke to cut off such commu-
nication and open a passage from the valve-
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chamber to the exhaust to permit the valve

to be shifted in the opposite direction, sub-
stantially as described.

3. A pneumatic hammer comprising a cyl-
inder formed at its front end to receive the

shank of the working tooland having a grasp-

ing-handle secured to its rear end, a valve-

chamberseparate from the piston-chamberin

sald cylinder and located at the rear end
thereof,a differential-piston-controlling valve
located in said valve - chamber and to the

0o
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smaller area of which the motive fluid is con-

stantly admitted, two longitudinal passages

1in the eylinder-wall communicating at their
rear ends with the motive-fluid supply and

with thelargerarea of the valve, respectively,
and a hammering-piston locatedin the piston-
chamber and operating at its forward stroke
to place the front ends of the two longitudi-
nal passages in communication with each

100
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other and thereby admit motive fluid to the

larger area of the valve, to shift the valve in
one direction, and operating at its rearward
stroke to open an exhaust from said larger

‘area of the valve, to permit it to be shifted
In the opposite direction, substantially as de-

scribed. |
4. A pneumatic hammer comprising a cyl-

inder formed at its front end to receive the

shank of the workingtool and having a grasp-
ing-handle secured to its rear end, a valve-

chamber separate from the piston-chamber

X

in said cylinder and located at the rear end
thereof,a differential-piston-controlling valve
located in said valve -chamber and to the
smaller area of which the motive fluid is con-
stantly admitted, two longitudinal passages
formed in the cylinder-wall and communicat-
ing at their rear ends with the motive-fluid
supply and with the larger area of the valve,
respectively, and a piston located in the pis-

ton-chamber and provided with a circumfer-

ential groove adapted to register with. the
front ends of the two longitudinal passages
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at the forward stroke of the piston, to place -
sald passages in communication with each:
other and admit the motive fluid to the larger -
area of the valve to shift the same in one di-
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- rection, said piston operating at its rear W&I’d_

. stroke to open an, ‘exbhaust from said larger

area of the valve, to perm::t the valve to be
shifted in the opposite direction, substan-
tially as deseribed. - .

5. A pneumatic hammer comprlsmﬂ‘ a cyl-

~inderformed at its front end to recewe the

10

shank of the workmw tooland having a grasp-
nﬂ'-handle secured. to its rear end a valve-

'ch&mber separate from the plston -chamber

in said cylinder and located at the rear end

thereof ad1fferent1a1—p1ston -controlling valve

located in said valve-chamber and to the
smaller area of which the motive fiuid is con-
stantly admitted, a longitudinal live-air pas-
sage formed in the cylmder-wall and commu-
mea,tmﬂ' atits rear end with the motive-fluid

.supply, a second longitudinal passage formed

“inthe cylinder-wall and communicating at its

20

rear end with the larger area of the valveand

- opening at its forward end into the piston-

chamber by twoseparate ports,and a hammer-
ing-piston located in the piston-chamber and

provided with a circumferential groove adapt— |

ed at the forward stroke of the plston to regis-
ter with the front end of the live-air passage

~and with the rearmost port of the other pas-

30

sage, to place said passagesin communication
with each other and admit the motive fluid
to the larger area of the valve, to shift the

~Jatter in one direction, said pi,s__ton operating
~at its rearward stroke to cut off such com-

35

munication and uncover the forward port of
the passage leading to the larger area of the

valve and thereby place said area of the valve

~in communication with the exhaust, to per-

mit the valve to be shifted in the opposite

~ direction, substantially as desecribed.

40

6. A pneumatlc hammer comprising a eyl—l

indercontaininga piston-chamberand formed
at its front end to receive the shank of the
working tool, a separate valve-block located

- at the rear end of the cylinder and contain-
ingavalve-chamberseparate from the piston-

chamber, & grasping-handle secured to the
rear end of the cylinder and serving to hold

~ the valve-block in place, a piston- COHthlllHﬂ‘

50
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valve located in the valve-chamber in said
valve-block,twolongitudinal passages formed
in the cyhnder w&ll and valve-block and com-
municating at their rear ends with the valve-
chamber and with the motive-fluid supply,
rGSpectlvelv, and a hammering- plston located
in the piston-chamber and opelatmn' at its
forward stroke to place the front ends of said
passages in communication with each other
and thereby admit the motive fluid to the
valve-chamber to shift the valve in one ai-
rection, and operating at ifs rearward stroke
to cut off such communication and open the
valve-chamber to the exhaust, to permit the
valve to be shifted in the opposite direction,
substantially as deseribed.

7. A pneumatic hammer comprising a cyl-
inder containinga piston- -chamberand formed
at its front end to receive the shank of the
working tool, a separate valve-block located

|
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I at the rear end of the eylinder and contam-

ing.a Valve chamber separate from the piston-
chambe1 a grasping-handle secured to the

rear end of the cylinder and serving to. hold
‘the valve-block in place, a
;valve Jocated in the valve-chamber in sald
‘valve-block,twolongitudinal passages formed

a piston- eontrolhnﬂ'

in the cyhnder wall and valve-block and com-

‘municating at their rear ends with the valve-
.chamber and with the motive-fluid supply,
T espectively, and a hammering-piston located

in the piston-chamber and provided with a
circumferential groove adapted at the for-

ward stroke of the piston to register with the
front ends of said passages and place them in
communication with each other, and thereby

admit motiye fluid to the valve chamber to
shift the valve in one direction, said piston

operating atits rearward stroke tocut off such

communication and open the valve-chamber
to the exhaust, to permit the valve to be shift-

ed in the oppocﬂte direction, substantially as

described.
S. A pneumatlc hammer comprising a cyl-

indercontainingapiston-chamberand formed

at its front end to receive the shank of the
working tool, a separate valve-block located

‘at the rear end of the cylinder and contain-

ing avalve-chamber separate from the piston-
chamber a grasping-handle secured to the
rear end of the cylinder and serving to hold
the valve-block in place, a di. Terentml -piston-
controlling valve located in said valve-cham-
ber and to the smaller area of which the mo-
tive fluid is constantly admitted, two longi-
tudinal passages formed in the cylmdel “wall
and valve-block and communicating at their
rear ends with the motive-fluid supply and
with the larger area of the valve, respectively,
and a hammering-pistonlocated in the piston-
chamber and operating at its forward stroke
to place the front ends of the two longitudi-
nal passages in communication with each
other and thereby admit motive fluid to the
larger area of the valve to shift the valve in
one direction, and operating at its rearward
stroke to open an exhaust from said larger
area of the valve, to permit the valve to be
shifted in the 0pp031te direction, bubstan-
tially as described.

9. A pneumatic hammer comprising a cyl-
inder containinga piston- -chamberand formed
at its front end to receive the shank of the
working tool, a separate valve-block located
at the rear end of the cylinder and contain-
ing a valve-chamber separate from the pis-

_ton chamber, a grasping-handle secured to

the rear end 'of the cylinder and serving to
hold the valve-block in place, a dif‘erential-
piston-controlling valve located in the valve-
chamberinsaid valve block and tothesmaller
area of which the motive fluid is constantly
admitted, two longitudinal passages formed
in the eylmder-wall and valve-block and com-
municating at their rear ends with the larger
area of the valve and with the motwe-ﬂmd
supply, respectively, and ahammering-piston
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and provided
with a circumferential eroove adapted at the

forward stroke of the piston to register with

thefrontends of said passages and place them
Iincommunication with each other, and there-
by admit motive fluid to the larger area of the
valve to shift the valve in one direction, said
piston operating at its rearward stroke to cut
off such ecommunication and open the valve-
chamber to the exhaust, to permit the valve
to be shifted in the onoslte clirection, Sub-
stantially as described. -

10. A pneumatic hammer comprising a cyl-
indercontaining a piston-chamberand formed

at 1ts front end to receive the shank of the

working tool, a separate valve-block located
at the rear end of the cylinder and contain-
ing a valve-chamber separate from the pis-
ton-chamber, agrasping-handlesecured to the
rear end of the cylinder and serving to hold
the valve-blockin place, a differential-piston-

controlling valve located in the valve-cham-

ber in said valve-block, a longitudinal live-

alr passage formed in the eylinder-wall and

valve-block and communicating at its rear

end with the motive-fluid supply, a second
longitudinal passage also formed in the cyl-

inder-wall and valve-block and communicat-

‘Ing ab its rear end with the larger area of the

valve and opening at its forward end into the

piston-chamber by two separate ports, and a
‘hammering-piston located in the piston-cham-

ber and provided with a circumferential
groove adapted at the forward stroke of the
piston to register with the front end of the
live-air passage and with the rearmost port of
the other passage, to place said passages in

communication with each otherand admitthe
motive fluid to the larger area of the valve, to

shift the latter in one direction, said piston
operating atits rearward stroke tocutoff such
communication and uncover the forward port
of the passage leading to the larger area of
the valve and ther eby place said area of the

valve In communication with the exhaust, to

permit the valve to be shifted in the opposite
direction, substantially as described. |

11. A pneumatw hammer comprising acyl-
inder containing a differential-piston cham-
ber and formed at its front end to receive the
shanlk of the working tool and having a grasp-
ing-handle secured to its rear end, a valve-
chamberlcocated at the rear end of the piston-
chamber, two longitudinal passages formed
in the cyhnder wall and communicating at
their rear ends with the motive-fluid supply
and with the valve-chamber, respectively, a
piston-controlling valve located in the valve-
chamber, and a dlfferentlm hammering-pis-
ton located in the piston-chamber and operat-
ing at its forward stroke to place the front
ends of the two longitudinal passagesin com-
munication with each other and thereby ad-
mit motive flnid to the valve-chamber toshift
the valve in one direction, and operating at
1ts rearward stroke to cut off such communi-

cation and open the exhaust from the valve- |

{

| chamber to pcrmit the mﬂvé to be shif ted in

the oppomte direction,;

nbst-anti&lly- as de-
scribed. |

inder containing a differential-piston cham-

ber and for med atiits front end to receive the

shank of the working tool and having a grasp-

ing-handle secared to its rear end, a valve-
_-ehmnher located at the rear end of the piston-

chamber, two longitudinal passages formed
in the eyllndel wall and communicating at
their rear ends with the motive-fluid supply

and with the valve-chamber, respectively, a
located in the valve-

piston-controlling valve
chamber, and a dlffelennal hammering-pis-
ton located in the piston-chamber and pro-
vided with a circumferential groove adapted

to register with the front ends of the longitu- -

dinal passages at the forward stroke of the

piston, to place said passages in communica- -

tion with each other and admit motive fluid
to the valve-chamber toshift the valve in one
direction, said piston operating at its rear-
ward stlolm to open tho exhaust from the
valve - chamber to permit the valve to be
shifted in the opposite direction, substan-
tially as described.

15. A pneuamatic hammere *ompnqmﬂ aC} 1-

inder containing a differential-piston cham-

ber and formed atits frontend to receive the

shank of the working tool and having a grasp-

ing-handle secured to its rear end, a valve-
chamber located at the rear end of said pis-

ton-chamber, a piston-controlling valve lo-

cated in the valve-chamber, a lonfrltudmml

live-air passage formed in the eyllnder wall

at its rear end with the
second longitudinal

and communicating
motive-fluid supply, a

muanicating
chamber and opening at its forward end into
the smaller portion of the differential-piston
chamber, and a differential hammering-pis-
ton located in the piston-chamber and pro-
vided with a circumferential groove adapted
at the forward stroke of the plston to register
with the front end of thelive-air passage and
with a port opening from the other longitu-

dinal passage into the smaller portion of the .

__5.
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passage formed in the eyhnder wall and com-
at its rear end with the valve-

II0

I15

piston-chamber, to place said passages in

communication w1th each other and admit
the motive fluid tothe valve-chamber, to shift
the valve in one direction, said piston oper-
ating at its rearward Stroke to cut off such

communication and pla,ce the passage leading

fo the valve-chamber in communication with

120

the exhaust, to permit the valve to be shifted

in the oppomte direction, subst&ntmlly as de-_

scribed.

14. A pneumatic hammer comprlsuw a eyl L

inder containing a differential-piston cham-
ber and formed at its front end to receive the
shank of the working tool and having a grasp-
ing-handle secured to its rear end, a valve-
chamber located at the rear end of said pis-
ton-chamber,a differential-piston-controlling

valve located in said valve- chamber and to

130
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theé Smaller aiéa of which the motive fluid is
*eonsmnt]y admitted, two longitudinal pas-
sages formed in the eylmder W&H and com-

-mumeatmf‘r at their rear ends with the mo-

tive-flnid supply and with the larger area of
the.valve, reepeetlvnl y, and -a - dlfferentlal

“hammerin g-piston located-in the piston-cham-

ber and operating at its forward stroke to
place the front ends of the two longitudinal
passages in communication with EdCh other

and thereby admit motive fluid to the larger

~ area of the vdlve to shift the valve in one d1-

_15

20

rection, and oper abmn' at its rearward stroke
to cut off such communication and open the

exhaust from the. larger area of the valve, to

permit the valve to be shifted in the oppoelte
direction, substantlally as described.

15, A pneumatm hammer comprising acyl-
inder containing a differential-piston chan-

ber and formed at its front end to receive the
shank of the working tool and havinga grasp-
ing-handle secured to its rear end, a valve-
eha,mbel located at the rear end of said pis-
ton-chamber,a differential-piston- controlling
valve located in said valve-chamber and te
the smaller area of which the motive fluid is

~constantly admitted; two longitudinal pas-

30

- mering-piston located in the piston-chamber.

35T

40

sages formed in the cvhmler wa,ll and com-
municatingattheirrearends with the motive-
fluid supply and with the larger area of the
valve, respectively, and a dlfferentla,l ham-

and I)rowded with a circumferential groove
adapted at the forward stroke of the piston to
register with the front ends of the two lon gi-

-'tudmdl passages, to place said passages in

communication with each other and admit
motive fluid to the larger area of the valve,
to shift the valve in one direction, said pis-
ton operating at its rearward etreke to cut off
such communication and open the exhaust,
from the larger area of the valve, to permit
the valve to be shifted in the ODpoelte direc-

' tlon substantially as described.

45

16. A pneumatic hammer comprising a cyl-
inder containing a differential-piston cham-

‘ber and havmfrlte front end formed to receive

the shank of the working tool and ha,vmﬂ' EL

grasping-handle secured to its rear end

50

- 35

60

separate valve-block located at the rear end
of the cylinder ard containing a valve-cham-
ber, a piston-controlling vdlve located in said
chamber two lonwltudmal passages formed
in the eyhnder well and valve-block and com-

municating at theirrearends with the motive- |
fluid .sunply and with the valve-chamber, re-

spectively, and a differential hammermfr-ple-
ton located in the piston-chamber and oper-
ating at its forward stroke to place the front

munication with e: tO]l other and thereby ad-
init motive fluid to the valve-chamber to shift
the valve in one direction, and operating at
its rearward stroke to cut off such communi-
cation and open the exhaust from the valve-

e

| ends of the two longitudinal passages in com- |

697,798

the oppoelte dueetlen substdntmlly as de-
seribed. |
17. A pneumatic hamner compr 1smﬂ' a cyl-

inder containing a differential- piston cham-'
- ber and haVll]ﬂ" & grasping g-handle secured to

its rear end, a separate valve- block located
at the rear end of the cylinder and contain-
ing a valve-chamber, a piston - controlling
valve located in said chamber, two longitu-
dinal passages formed in the cylinder-wall
and valve-block and communicating at their

‘rear ends with the motive-fluid supply and
with the valve-chamber, respectively, and a

differential hammering-piston located in the
piston-chamber and provided with a circum-
ferential groove registering at the forward
stroke of the piston with the frout ends of the
two longitudinal passages to place them in

communiecation with each other and therebv

admit motive fluid to the valve-chamber to

shift the valve in one direction, said piston
~operating at its rearward streke to cut off

such communication and open the exhaust
from the valve-chamber to permit the valve

to be shifted in the opposite dlrectlon “sub-

stantially as described.

70

80.
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18. A pneumatichammer comprising a eyl- -

inder containing a differential-piston eham-
ber and having its front end formed to re-

95

ceive the shank of the working tool and hav- _

ing a grasping-handle seeu red to its rear-end,

a separate valve-block located at the rear
end of the cylinder and containing a valve-
chamber, a piston-controlling valve. located
in said ehamber a live-air passage extending
longitudinally throunh the cylinder-wall and
valve-block and communicating at its rear

end with the motive-fluid supply, a second

passage extendinglongitudinally through the

cylinder-wall and valve-block and eommum-'

cating at its rear end with the valve- cham-

‘ber and opening by a port into the smaller
portion of the differential-piston chamber,

and a differential hammering-piston located
in the piston-chamber and provided with a
circumferential groove passing at the for-
ward stroke of the piston into the smaller por-

registering with the front end of the live-air
passage and with the port of the passage lead-

.ing to the valve-chamber, to place said pas-
sages In communication Wlth each other and

admit motive fluid to the valve-chamber to
shift the valve in one direction, said piston
operating at its rearward %loke to cut oft
such communication and open the passage
leading to the valve-chamber to the exhaust,
to pemmt the valve to be shifted in the oppo-
site direction, substantially as described.:

19. In a pneumatm hammer, the combina-

tion of a cylinder, a piston loeated therein,
and a differential-piston valve located in a

chamber at the rear end of the piston-cham-
ber and controlling the inlet and exhaust of

the motive Auid at the rear end of the piston-

100

r0g

ITO

tion of the differential-piston chamber and

11§

L20C

1235,
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chamber' to permit the valve to be shifted m i chamber, and to the smaller area of W]llch |
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valve the motive fluid is constantly adiitted, 1 haust from the larger area of the valve, sub-

sald cylinder being provided with two longi-
tudinal passages communicating at their rear
ends with the motive-fluid supply and with
the larger area of the valve, respectively, and

the piston operating at its stroke in one di-

rection to place the two passages in commu-
hication and thereby admit motive fluid to

the larger area of the valve, and operating at

its stroke in the opposite direction to open the
exhaust from said larger area of the valve,
substantially as and for the purpose de-
seribed. |

20. In a pneumatic hammer, the combina- |

tion of a cylinder containing a piston-cham-
ber having a forward portion of less diameter
than its rear portion, a differential piston lo-
cated In said chamber, and a differential-pis-
ton valve located in a chamber at the rearend
of the piston-chamber and controlling the in-
let and exhaust of the motive fluid at the rear
end of the piston-chamber, the motive fluid
being constantly admitted to the simmaller area
ot said valve and intermittently admitted to
1ts larger area, and the eylinder being pro-
vided with two longitudinal passages open-
ing at their forward ends into the smaller POr-
tion of the piston-chamber and at their rear
ends communicating, respectively, with the
motive-fluid supply and with the larger area
of the valve, and the piston operating at its
forward stroke to place the two passages in

communication with each other and thereby

admit motive fluid to the larger area of the
valve, and operating at its rearward stroke
to open the exhaust from the larger area of
the valve, substantially as described.

21. In a pneumatic hammer, the combina-

tion of a cylinder containing a piston-cham-.

ber having the forward portion of less diam-
eter than its rear portion, a differential pis-
ton located in said chamber and composed of
an enlarged head fitting in the larger portion
of the chamber and a rednced forwardly-pro-
jecting stem adapted to fit and travel in the
smaller portion of the chamber, and provided
intermediate said head and stem with a re-
duced portion of less diameter than said stem,

and a differential valve located in a chamber |

atthe rearend of the piston-chamber and con-
trolling the inlet and exhaust at the rear end
of the piston-chamber, to the smaller area of
which valve the motive fluid is constantly ad-
mitted and to the larger area of which it is
Intermittently admitted, said cylinder being
provided with twolongitudinal passages open-
ing at their forward ends into the smaller por-
tion of the piston-chamber and at their rear
ends communieating, respectively, with the
motive-fluid supply and with the larger area
of the valve, the stem of the piston controlling
the ports at the forward ends of said passages
and operating at the forward stroke of the pis-
ton to place them in communication with each
otherandatits rearward stroke to cut off com-

munication between them and open the ex- a

1

stantially as deseribed. _
22. In a pneumatic hammer, the combina-
tion of a cylinder containing a piston-cham-
ber having a forward portion of less diameter
than its rear portion, a differential piston lo-
cated insaid chamber, and a differential valve
located in a chamber at the rear end of the
piston-chamber and controlling the inlet and
exhaust of the motive fluid at the rear end
of the piston-chamber, to the smaller area of
which valve the motive fluid is constantly ad-
mitted and to the larger area of which it is
Intermittently admitted, said cylinder being
provided with two passages opening at their
forward ends into the smaller portion of the
piston-chamber and at their rear ends com-
municating, respectively, with the motive-
fluld supply and with the larger area of the
valve, and the pistonoperatingat its forward
stroke to place the former of such passages
In communication with the passage leading
to the larger area of the valve and with the
larger portion of the piston-chamber, and op-
erating at its rearward stroke to cut off such
communieation and open the larger area of

the valve to the exhaust, substantially as de-

scribed. - . -

25. In a pneumatic hammer, the combina-
tion of a cylinder containing a piston-cham-
ber having aforward portion of less diameter
than its rear portion, a differential piston lo-
cated insaid chamber, and a differential valve
located in a chamber at the. rear end of the
piston-chamber and controlling the inlet and
exhaust at the rear end of the piston-cham-
ber, to the smaller area of which valve the
motive fluid is constantly admitted and to
the larger area of which it is intermittently
admitted, said eylinder being provided with
two longitudinal passages opening at their
forward ends into the smaller portion of the
piston-chamber and at their rear ends com-
municating, respectively, with the motive-
finid supply and with the larger area of the
valve, and also provided with an exhaust-
passage opening at its forward end into the
smaller portion of the piston-chamber and at
its rear end into the larger portion thereof,
and the piston operating atitsforward stroke

to close said exhaust-passage and to place

the motive-fluid passage in communication
both with the front end of the large piston-
chamber and with the passage leading to the
larger area of the valve, and operating at its
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rearward stroke to cut off such communica- |

i tion and to open both the front end of the

larger piston-chamber and the larger area of
the valve to the exhaust, substantially as de-
scribed. o

24. In a pnenmatiec hammer, the combina-

i tion of the cylinder A containing the differen-

tial-piston chamber, the piston fitting therein
and composed of the head H, stem I, and in-
termediate reduced portion J,the valve-cham-

ber located at the rear end of the eylinder A

125 .

I30




.8

and containing the differential-piston valve

- O, the handle B having the inlet-passage D

IO

15

20

and exhaust-passage ), the former of which

“isin constant communication with thesmaller

area of the valve O, and both of which are al-

ternately placed in- communication with the

rear end of the piston-chamber by the move-
ment of the valve, the cylinder A being also
provided with the two longitudinal passages
L and K, both opening at thelr forward ends
into the smaller portion of the pl%tOl’l -cham-
ber, and the former communicating at 1ts
rear end with the inlet-passage D a,nd the lat-
ter communicating at its rear end with the
larger area of the vahe and the front ends
of sald passages being placed in communica-
tion at the forward stroke of the piston by the
interposition between them of the reduced

porticn J of the piston, the rearward stroke

of the piston cutting off such communication

- by the interposition between them of its stem
- I, and opening the front end of the passage

I to the exhaust, substantially as deseribed.

25. In a pneumatic hammer, the combina-

tion of the cylinder A containing the differen-

tial-piston echamber, the piston fitfing therein
and composed of the head H, stem I, and in-

‘termediatereduced portion J,the valve-cham-

697,793

| ber located at the rear end of the eylinder A

and containing the differential-piston valve
O, the handle B having the inlet-passage D
and exhaust-passage Q, the former of which
isin constantcommunication with thesmaller
area of the valve O, and both of which are al-
ternately placed in communication with the
rear end of the piston-chamber by the move-
ment of the valve, the eylinder A being also
provided with the_ two longitudinal passages
K and I, both opening at their forward ends
into the smaller portion of the piston-cham-
ber, and the former communicating at 1its
rear end with the inlet-passage D cmd the lat-
ter communicating at its rear end with the
larger area of the Va,lve sald cylinder being
also provided with a third longitudinal pas-
sage opening at its -forward end into the
smallel portion of the piston-chamber and at
its rear end into the larger portion thereof,
and the portions I and J of the piston serv-
ing to control the forward ends of all three of
said passages, in the manner and for the pur-
pose described. | |
JOSEPH BOYER.
Witnesses:
A. dJ. DouGHTY,
EMIL. WENGER.
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