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UNITED STATES

Patented May 2, 1905.

PAaTENT OFFICE.

JEAN BECHE, OF HUCKESWAGEN, GERMANY.

PNEUMATIC HAMMER.

SPECIFICATION forming part of Letters Patent No. 788,876, dated May 2, 1905.

Application filed May 18,1903, Serial No. 156,940,

To all whom it may concermn:

Be it known that I, Jean Biicag, a subject
of the I{ing of Prassia, German Emperor, and
a resident of Hiickeswagen, in the Province of
the Rhine, German Empire, have invented
certain new and useful Improvements in Pneu-
matic Hammers, of which the following isan
exact specification.

My invention relates to improvements in
pneumatic hammers, and more especially to
such hammers in which two cylinders are
provided, one of which cylinders forms the
working cylinder proper, the other one being
provided with the striking-block piston.

In order to make my invention more clear,
I refer to the accompanying drawings, in
which—

Figure 1 is a vertical section of a pneu-
matic hammer constructed according to my
invention. Fig. 2 is a vertical section of the
operating parts of the same in another posi-
tion. Fig. 8 is partly a front view and partly
a vertical section of the hammer at a right
angle to the section shown in Figs. 1 and 2.
Fig. 4 is a part of the section shown in Fig.
2, the regulating-valve standing in another
position. Fig. 5 is a vertical section of the
parts shown in Fig. 4, the section being taken
at a right angle to the preceding one. ~ Fig. 6
shows a modified construction of the working
cylinder, and Fig. 7 shows this construction
in another position of the piston.

As will be seen from the drawings, the
striking-block of the hammer forms a cylin-
der @. Id the cylinder ¢ a fixed planger b is
situated. At its upper end the cylinder:e is
provided with an annular flange ¢, so that the
cylinder has the outer shape of a differential
piston. The flange ¢ is fitted into the fixed
cylinder . Thelower cylindrical part of the
cylinder ¢ is guided in a socket d, fixed in the
cylinder 4. By this arrangement three air-
spaces ¢, 7, and ¢ are created. The space ¢
is situated in the hollow striking-block eylin-
der and the spaces 7 and g are situated in
the cylinder §'—that is to say, the space g is
situated above and the space 7 below the ring
¢. The working piston /, situated in the cyl-

inder £, is also provided with a flange-shaped
ring 7. Thelower cylindrical part of the work-

ing piston is guided in a socket m, fixed in the
cylinder . By this construction two spaces
of different cubical contents are formed-—i. ¢.,
a space o above the piston and a spacen below
the piston. The space o is connected, by means
of a channel ¢, with the interior ¢ of the strik-
ing-block. 4 is a small channel connecting
the channel ¢ with the valve ». The lower
space n in the eylinder 4 is connected, by means
of the channel p, with the space 7 in the cyl-
inder 4’ underneath the ring ¢, fixed to the
striking-block. ¢ is a channel connecting the
valve # with: the space g above the ring e.
The end of the channél ¢ is situated in a cer-
tain distance nnderneath the upper end of the
cylinder &, so that after the striking-block
having passed the end of the channel ¢ an
air-cushion is formed in the space g. As
may be seen from Figs. 3 and 5, a second chan-
nel 20 leads from the valve » into the space ¢,
which channel w ends also underneath the
upper end of the cylinder, so that in case the
channel w is opened—that is to say, stands in
connection with the atmosphere—an air-cush-
ion is formed in the space y. The channel
2 can be connected with the atmosphere by
means of an angular bore w' of the valve v.
The channel 20 is closed By means of a flap or
a backflow-valve °, which flap or valve al-
lows the air to leave the space g, but not to
enter into the same.

To the working piston 7 a plunger-shaped
part » is fixed, which passes through a eylin-
drical opening of the cylinder-cover. The
part # is provided atits upperand its lower end
with ribs 7/, so as to connect the interior of
the cylinder with the outside when the part»
is in its highest or lowest position. The plun-
ger-shaped part » is so formed that in case
the working piston is sitnated in its highest
position, Fig. 1, aircan pass around the lower
ribbed part of the part », thereby effecting
a compensation of the air - pressure in the
space o, and that in case the working piston is
situated in its lowest position, Fig. 2, also a
compensation of the air-pressure in the space
o takes place by the part + being in its lowest
position. The lower part / of the working
piston is provided with openings #/, which
allow the entrance of air'into the space # in
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case the working piston is in its highest po-
sition. .

The piston & is provided with tightening-
rings s for tightening the striking-block. The
arrangement of the tightening-rings at the
piston b is very advantageous, as in case these
rings are fixed to the striking-block piston
these rings will very easily be damaged and
wear out in consequence of the continuous
shocks. '

The effect of the above-described hammer
isas follows: If the working piston goes down-
ward from the position shown in Fig. 1, a com-
pressing of the air in the spacen takes place.
This air compression is transmitted through
the channel p to the space /. In the space o
above the piston a rarefying of the air takes
place. The rarefaction of the air is trans-
mitted by the channel ¢ to the space ¢ within
the striking-block. By the effect of the air
compression and rarefaction the striking-
block is lifted. If the movement of the work-
ing piston is reversed, an air compression
takes place in the space o and the rarefaction
of the air takes place in the space /. The
compression and rarefaction are transmitted
again through the channels p and ¢ to the
spaces fande. Thecompression in the space
¢ will push the striking-block downward, and
the effect of this compression will be ang-
mented by the rarefaction of the air in the
space f in case atmospheric pressure prevails
in the space g.

In hammers with two separate cylinders—
that is to say, with a working cylinder and a
striking-block cylinder—it is necessary that
the effective spaces in the working eylinder
be larger than the corresponding spacesin the
striking-block cylinder. Tf this were not the
case, it would not be possible to attain a quick
movement ot the air in the striking-block cyl-
inder. Consequently aquicklifting and push-
ing down of the striking-block would not take
place. In consequence hereof the space o
must be considerably larger than the space e.
If the working piston moves downward and
the striking-block upward, a certain rarefac-
tion of the air must be present in the space o
and naturally also in the space e connected to
the same. Now in order to attain that the
working piston as soon as the movement of
the same is reversed begins to operate the
striking-block the rarefaction of the air must
cease instantly, as otherwise the working pis-
ton would have to pass at first a deadway in
order to do away with the rarefaction of the
air by diminishing the cubical contents of the
space 0. In order to attain this purpose, the
plunger-shaped part»isprovided. It will be
seen from Fig. 2 that in case the working pis-
ton arrives in the lower dead-point the space
o is connected with the atmosphere by the
bore in the cylinder-cover. Tt is, further-

more, very important to attain that in the up-
per dead-point of the working piston atmos-
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| pheric pressure prevails in the space o, for it
will be clear that the rising working piston
has effected in the space ¢ during the down-
ward movement of the striking-block a cer-
tain air compression, especially in considera-
tion of the cubical contents of the space o be-
ing larger than the cubical contents of the
space ¢. This air compression must be done
away with in order to avoid the working pis-
ton having to pass a deadway. The compen-
sation of the air-pressure takes place in the
upper dead-point by the plunger-shaped part
7 by the lower part of the same allowing the
circulation of the air through the bore of the
cylinder-cover, as may be seen from Fig. 1.
During the working of the striking-block the
valve v is in the position shown in Figs. 1, 3.
The space ¢ is then connected to the space o
and the space 7 to the space #n. The space ¢

nel ¢ to the atmosphere. By the rarefaction
of the air in the space ¢ and the compression
of the air in the space 7 the striking-block is
thrown upward until it passes the opening
of the channel # and compresses the air in
the space g. The air-cushion thus formed
then serves as a buffer for the striking-block.
If it is desired to stop the operation of the
striking-block, the valve » is brought into the
position shown in Figs. 4 and 5. In this po-
sition of the valve v the channel # is closed,
the channel 2., however, which stands in con-
nection with the channel g between the spaces
¢and o, is connected with the atmosphere. At
the same time the channel « is brought in con-
nection with the angular bore # in the valve
». If the striking-block is lifted in the mo-
ment in which the channel ¢ is closed, the
striking-block will remain in its position by
the rarefaction of the air in the space ¢, which
arises in consequence of no air entering into
the space ¢ on account of the channel o, Figs.
3 and 4, being closed by the valve«®. If the
striking-block would begin to sink in conse-
quence of the valve not being perfectly tight,
it will always be brought back again into its
position, asin each stroke of the working pis-
ton air is pressed into the space /. The strik-
ing - block must consequently remain in its
raised position. )

In the modification shown in Figs. 6 and 7
the plunger-shaped part 7 is not fixed to the
working piston, but to the cover of the work-
ing cylinder . The cover of the cylinder is
perfectly closed; but the hollow piston is pro-
vided with a bore for the part ». The effect
of this modification is the same as described
above, as the interior of the piston / stands in
connection with the atmosphere.

Having thus fully described the nature of
this invention, what I desire to secure by Let-
ters Patent of the United States is—

1. Inpneumatic hammers, the combination
of a working eylinder %, piston /, and a strik-
ing-block cylinder »" with a striking-block

in the cylinder &' is connected by the chan-
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consisting of a cylinder @, an annular flange ¢
provided at the upper edge of the cylinder a,
said annular flange being fitted into the strik-
ing-block cylinder ¥, a fixed plunger fitted
into the cylinder ¢ and rigidly fixed to the
striking-block cylinder 4, channels for guid-
ing the air from the working cylinder to the
striking-block cylinder and from the striking-
block eylinder to the outer atmosphere, a valve
for controlling the latter channel,substantially
as described and for the purpose set forth.

2. In pneumatic hammers, the combination
of a working cylinder £ having an opening in
one end, and a striking-block ¢ylinder &', with
a striking-block consisting of a cylinder ¢, an
annular flange ¢ provided at the upper edge
of the cylinder @, said annular flange being
fitted into the striking-block eylinder &' a

&

fixed plunger fitted into the cylinder « and
rigidly fixed to the striking-block cylinder 4/,
a piston having a plunger # situated in the
working cylinder and arranged so as to slide
in said opening during a portion of the recip-
rocation of the piston, and means for guiding
the air from the working cylinder to the strik-
ing-block cylinder and from the striking-block
cylinder to the outer atmosphere,substantially
as set forth. ‘

In testimony whereof I havesigned my name
to this specification in the presence of two sub-
seribing witnesses.

JEAN BECHE.

‘Witnesses:

Orro Konia,
J. A. Rirrersuauos.
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