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To all whom tt may concern.:

Be 1t known that I, WiLrrEDp LEwis, a
citizen of the United States of America, re-
stding 1n the city and county of Philadelphia,

5 1n the State of Yennsylvania, have invented a
certain new and useful Improvement in
Pneumatic Vibrators or Hammers, of which
the following is a true and exact deseription,
refereace being had to tlie accompanying

to drawings, which form a part thereof.

My present invention relates to pneumatic
mstruments, such as vibrators or hammers,

- and particularly to such of these instruments

as are designed for relatively heavy service,

15 and has for its main purpose the production

- of a vikrator or haminer which is simple in
construction and reliakle in gperation. =

Une of the objects of my mvention is the
construction-and arrangement of the valves

zo whereby they are made simple and reliable
~1n operation and are arranged relatively. to
- the ports or passages controlled by them, so
that but little cushioning of the blow is had ,
- and therefore a powerful jarring blow may
. 25 be struck. - o
- Another ohject of my invention is the ar-
rangement of the device so that the striking -
member of the instrument is a movable cyl-
mder member surrounding a relatively sfa-
30 tionary piston. This permits the weight of
~ the striking member to be made as heavy as
~desired, while at the same time permitting
the mstrument as a whole to be materially
_smaller than would-be the. case if the piston

35 ‘were the-movable member.

"The various novel features of construction |

and arrangement whicl characterize my in-

vention are pointed out with particularity in
~~. the claims.annexed to and forming a part of
4o this specification. - For a better understand-
- Ing of my invention, however, and the ad-

vantages possessed by it reference may be

had to the accompanying drawings and de-

- serptive matter, in which I have illustrated
45 -and described one of the forms in whichwmy

. mvention may he embodied.

- In the drawings, Figure 1 is an end eleva-

. tion of a pneumatic vibrator or liammer.

Fig, 2 is a sectional elevation on the line 2 2

so of Fig. 1. ' Fig. 3 is a perspective view of the

- exhaust-valve. Fig. 4 is a similar view of
the inlet-valve, and Fig. 5 1.8 partial section |

4

on the line 5 5 of Fig. 2 and illustrating a
modified valve construction. | -
The instrument shown is primarily de-
signed for jasring castinus to clean them,
though it 1s ob viously capalile of use in many
different relations. Tt comprises the cylin-
drical piston member A, provided at one end
with apertured ears A’, by mecans of which

the piston may be secured to thic work to be

jarred.  The piston member is reduced at A?
and 1s further reduced at A® to receive an an-
nular member A* The member A* is se-

cured against the shoulder A® by a hollow

nut A° screwed on the threaded end A7 of
the piston. | '

A cylindrical hammer member B, the body
of which closely surrounds the portion A® of
the piston and the member At is provided
witin an internally-projecting eircumferen-
tial rib B/, which is slidinglv fitted on the re-
duced portion A? of the piston. The axial
length of the rib B’ is shorter than the corre-
sponding dimension of the reduced portion
A% Axial passages 13* and B® are formed in

| the flange B’.  Aa exhaust-passage B* com-

municates with the passace B* hetween its

ends, and an inlet-passace B® communicates

with the passage I3® hetween its ends. A
valve member C is located in the passace B3*

and a valve member D in the passage B2

Lhe valve C comprises cylin:fuical portions
(', adapted to glose the ends . the passage
B? and a connecting-hody portion (¢ of re-
duced cross-section. The valve D com-
prises a cylindrical central portton 1) fitting
the passage B* and having reduced end or
stem portions D*. Bach of these valves may
he formed by cutting away portions of a cy-
lindrical bar, as shown hest in ¥Figs. 3 and 4.
Instead of being flattencd the stem portions

of both valves may have axial grooves formed

in their periphery, as the erooves (2 in the
_ | Y ~1 — R

stem of the valve C.  (Shown in Fig. 5.)
As shown, the two valve members are of
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the same length. .The distance between the -

cylindrical portions (7 of the valve ' is sub-

stantially equal to the axial length of the
flange B’ and the axial length ¢f the cylin-
drical portion 1) of the valve D is just sufli-
clent for it to elese the portionsof the passage
B* at each side of the port B® when 1a the
proper position. Passages A® leading from
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taining lubricating material are provided for
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- shown'the valves are arranged to permit air

15

' 20

3G

35 , LTI
“and the exhaust-pert B* and opens comimu-
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~ engagement with the member A4, where they

. 60

- hammeér member, and with this construction |
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‘move the cylinder B to-the left, as seen in

In this case if it i1s desired to preserve the
same relation between the inlet axid exhaust |

‘relative lengths of the two end portions {7

1

il

a reservoir A1°, formed in the nut A® and con-

lubricating the surfaces of contact between
the rib B’ and portion A*. The passages B?
and B?® preferably lead from enlarged por-
tions of the passages B* B’. In the form
shown, these passages are cylindrical axxd the
passages B* and B, which are of greater
diaineter than the passages B*and B3, extend
through the latter, as shown best i ¥ig. 5. - -

- The gperation of the device may be readily
understood from Fig. 2. In the ‘position

to pass from the port B*tothe cylit:der-space
B? at the right—-hand end cf the rib B’, while

at the game time air may exhaust from the |
“cylinder-space B at the left-hand end cf the

nb B’ through the port Bt This tends to

Fig. 2. It will be observed that both valves
are held in the position showa in which they
engage the left-hand -erd of the wall of the
recess in which the rib B’ is-axially movable

by the pressure in the ‘pértiofy of this vecess |

at theright ¢f therib. .;-ﬁéitli.e"fha,mmer menm- |

ber approachies the itmit ¢f 1ts mavement to

the left the valve membér I first closes the |

communication between the richt-hand end
of the valve-passage B*and the inlet-port B
and then opens commuiiication between the.
port B? and. tiie left-Irand end of the valve-
passage B3 -During the same period a rela-
tive movement between ti:e hammer mem-
ber and the valve ( i1s produced, waich closes
the communication between the space I3°

nication between the exhaust-space B® and
the exhaust-poert BY.- After tie left-haznd
end portion C' has entered the ecrresponding |
end of the valve-passage B* there 1s a cush-
ioning, due to the compression of the working
fluid then in the space B’. - Thig cushiwmningy
can be reduced to a minimum by cutting
“away the outer ends of the end portions C”.

valves the ends of the inlet-valve D should be |
correspondingly cut away. By varying the

the blow due to the movement of the mov-
able member may, if desired, be cushioned n
one direction more than that due to the
movement in the opposite’direction. |

As soon as the space B® is connected to ex-

haust - the fluid-pressure in the space B’
-causes the valve members to be moved into

are held by the fluid-pressure until the ham- |
mer member approaches the limit .of its
movement toward the right. -

- In the particular form of my invention ;
disclosed the cylindrical member B is the

I am able to increase thbweight'bf the strik--

ing mempber without increasing the bulk of |

‘the istrument, as would be pecessary if the
member A were.the hammer member, -1%1is
obvious, however, that the novel valve ar-
raingement disclosed is not necessarily limited .
to this form of hamrner. L, e

The construction shown and described has .
been found in actual practice to be highly ef-

fective and reliable. It will be obvious, hows-

ever, to those skilled in the art that changes

may be made in the form of my invention 7§,

without departing from its spirit, and I do
not wish the claims hereinafter made. to be
limted to the .particular embcdiment dis-
tlosed more than is made necessary by the
stdte of the art. ST - -1
Having now described my invention, what
I claim a8 neéw, and desire to secure by Let-
ters Patent, is— - S
1. In a fluid-actuated hammering device,
a relatively stationary member having a re- 8s
cess formed 1In its outer surface; a tubular

L]

“hammer surrounding said stationary mem-

ber aud provided with an inwardly-project-
ing. portion entering said recess and axially
movable thereid, and means for alternately go
admitting flld under pressure’ to said recess
at one side f said projectionand exhausting”
the fluid so admitted. o

2. In a fluid-actuated hammering device; .
a telatively stationary cylindrical member, g5
having a circumferentially-extending recess
formed in its periphery, a tubular hammer"
member surrounding the - first-mentioned:
member and provided with an inwardly-ex~ -
tending ecircumferential “rib entering. and toa
axially movable in sald recess and meansfor -
alternately connecting the portipns of the
recess at opposite sides of the projection to a
source of fluid under pressure and while one.
of said portions is so connected exhausting 1oy
the fluid from the other portion. . . .

3. In. aﬂuid—actnatec{ hammering device;:

‘8 member Liaving a recess formed in 1ts outer,
surface, a tubular member surrounding the .
first-mentioned member and provided with r1¢
an inwardly-projecting portion entering-saxd -
recess and relatively movable theremn 1n an
axial direction, means for alternately admit--
ting fluid under pressure to said recess at one .
side of said projection and exhausting. the: 133
flnid so admitted, said projection having.
valve-passages formed in 1t and valve mems "~ -
bers located in sald passages and actuated .
jointly. by the fluid-pressure in the recess and” ~
movement of one nwfember relative. to the r2o
other to control the admission and exhaust.-

4. In combination, a cylindrical member
having a circumferential recess formed in its.
periphery, a tabular member surrounding
said cylindrical member and provided with 125
anr inwardly-projecting rib or flange entering =
izfgd tactss and axially movable therein, said
1k hﬂﬁiﬂgf"_a,valve*paasage_*farméd" in it ex: .
‘tending axially from end to end of the rib:and’ :

commuticating with an inlet-port formmed v T2
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the wall of the tubular member and a valve ! rib, a member surrounded by said tubular
member located in said passage and provided | member and provided with a recess in which
with & cylindrical body portiomn fitting said ' said ril) is received and between the end wally
passage and reduced end portions, said hody | of which said rib is movable, suid tubular 45
and end portions being so arranged that the - miember hivving a valve-passagh formed in it
movement of one member to the limit of its | extending between opposite sides of said rib
Mo vement relative to the other in either di- | and hav] ng an inlet - port communicating
rection causes the valve member to ORgase | with mid-r’%ajve-p&ss&g& between its ends,
sald cylindrical member and be moved to ad- - and an inlét-valve in said val Ve-passage pro-
mitAluid from the mlet-port to-the properend | vided with a body portion filling the passage
of the. recess, to-produce the return move- and of 4 length sutficient to close the inlet-
luent of the hammer member - port, and end stem portions, said énd por-
3. In combination, a tubulas member pro- | ions being of such a.length that they project

vided with an inner c.irf:mnl’m*mlt?al_ﬂ:gmge or i beyvoud the stdes of the rib when the bodyv T
b, a member surrounded by sald tubular

A1 portion is in a position to elose the inlet-port.
irember and provided with o recess in which

_ | 8. In comnbination, a tubular “hammer
seil rib is received and g axtally movable, | member provided with an inner circuinferer..

said rib having an axially-extending valve. ttal flange or riband g relatively stationary

- me,
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nassage formed in 1t, arn exlumst—-wlm-in dunid - member surroundbd by said hammer mem- oo
passage, said exhaust-valve COMmpRSIng end - ber and provided with recess 1In which said.

portions adapted to close the corresponding i rib is received and between the end walls of
ends of the valve-passage, .and a reduced which the ribis axially movable, said rib hav.
body portion of a length substantially ecqual | iﬂg'&xia.llyﬂex'tendi‘ng inlet and: outlet valve
to the thickness of the rib, - passages forined in it, vaive members in said 5 - .

6. In combination, a tubular hammer | ralve-passages controlling the admission of a
nember provided with an inner crreunifor- working fluid to and its exhaust from the
ential flange or pi b, & relatively stationary | portion of the recess at each side of the 1 b,
menuoer surrounded by said hanuner menl- - saud valves boing so arranged that the move- S

-

ber and provided with n cecess m o which said © yent of the hammer member to the limit of 5
¥ih 18 received and botween the end walls of - its movement in one direction causes the ..
which said rib js axially movabie said il valves to be aetuated to produce the return e
having an axial valve-passase [rmed in i movement of the hammer and so that the i
{.:on'm'}im.ic:l,ting between its ends with an ex- (i acting on the valves tends to hold them
haust-port, and an ex] ttist-valye i suid Pas-in the posttion into which they have moved G

sage, sadd exlinnst-valco coimpresine end por-until the hammer approaches the imit of it
tions ad apted to close {he terresponding ends o movement in the opposite direction.

of the “.-':I"\,’"{*—]1:1.*%:-:;1‘5::* TS connecting stom WILFRED LEWIS.
L % AT -

portion of a lenutl subsiantialhy equal to the

thickness of the b | . YWitnesses: 3 |
o 7 Incombination, u tiubuly neniher pro- - ARNOLD Katg,
vided with an inner circuniterential flange op D, StEwary.
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