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The holding together of the constructional ele-
ments of pneumatic tools has been effected up to
the present by screw holts arranged on the side
of the pneumatlc cylinder and mounted in the
front and rear cover plates of the cylinder. In
order that these screw bolts can uniformly take
up the vibrations occurring during the service
and chiefly the idle strokes of the piston, these
screw bolts had to be uniformly screwed up and
to remain thus; a requirement which In most
cases was not fulfilled, After a quite short time
elongations of the screw bolts occur already, so
that the vibrations were irregularly transmitted
upon these screw bolts wherefrom resulted frac-
ture owing to the slight elasticity of the material.
Another Inconvenience of these screw connec-
tlons consisted therein that, owing to the elon-
gatlon of individual screw bolts, the construc-
tional elements to be connected adjust themselves

mutually different, so that by jamming of the &

sliding parts serlous damages and disturbances
could occur on the pneumatic tool. It has there-
fore heen proposed to obvlate these inconven-
iences by the provision of springs which were co-
ordinated to the screw holts, or by interposition
of an air bolster. It has however been soon as-
certained that, when a spring breaks, similar in-
convenlences occur by the jamming of the slid-
ing parts owing to the unequal loading of the
screw bolts. By the springs arranged around the
screw bolts and which had to be very strong the
tool became wider and heavier and consequently
more unhandy.

According to the invention these inconven-
iences are obviated thereby, that one or a certain
number of wire ropes preferably twist free were
used for bracing the constructional elements of
the pneumatic tool. Wire ropes are less sensi-
tive to bending stresses and, owing to their great
elasticity, they do not break so easily as screw
bolts. As the wire ropes to be connected at slmi-
lar strength have, compared with screw bolts, a
substantially shorter diameter (for instance only
v of the diameter of the screw bolts) and as they
further may be laid tightly on the cylinder wall,
the welght and the width of the pneumatic tools
are reduced and thcreby the handling of the same
is facilltated.

The bracing of the constructional elements by
means of wire ropes can be effected in varlous
manners. Instead of the screw bolts, pieces of
wire ropes may for instance be used. An espe-
cially suitable construction is, however, realised
when the constructional elements are braced by
one or several wire ropes conducted in U-shape
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around the body of the pneumatic tool. Espe-
clally on heavy hammers 1t is best, If two or more
such U-shaped wire ropes are arranged cross-
wise or the one over the other at a corresponding
gngle. By the employment of such U-shaped
bracing ropes, a bracing equalisation is produced
automatically in the rope halves and which re-
mains also when the wire ropes elongate. When
several Topes are used, extending crosswise the
onhe over the other on the cylinder cover, the ad-
vantage results that, even when one of the cou-
pling nuts or ropes breaks, the other rope or
ropes take up the stresses completely and uni-
formly.

The bracing equalisation in the ropes extend-
ing over the cylinder cover iIs favoured thereby,
that the wire ropes are conducted over rollers or
similar elements especially at the bending points.
When several wire ropes extended crosswise over
a cylinder cover, these rollers are arranged dis-
placed from the central axls of the pneumatic
tool in such a manner or stepped in diameter, so
that the crossing, braced wire ropes are of equsal
length. Owing to thls arrangement it is no long-
er necessary to use ropes of different lengths.

As the wire ropes are of relatively short diam-
eter and conducted tightly along the cylinder
walls, they may he lald completely or partly in
grooves {n the cylinder walls, open on the cuter
side, and protected in this manner against damag-
ing. The ends of the wire ropes are fixed on
the cylinder by interposition of coupling nuts.
The ends of the ropes might be directly fixed
on the c¢ylinder cover and & coupling nut pro-
vided in the middle of the rope or at any other
point.

An embodiment of the invention is illustrated
by way of example in the accompanying draw-
ing, in which

Fig. 1 shows a coal picker in side elevation,

Fig. 2 is a cross-section through the cylinder,

Fig. 3 shows the braclng rope on larger scale,

Flg. 4 shows in top plan view the rear cylinder
cover on larger scale,

The pneumatic cylinder { of the pneumatic
coal picker ends on the front side in a picker part
2 which has the hole through which the chisel
3 extends and on the rear side in a cover 4 with
handle. The parts 2 and 4 are fixed on the cylin-
der ends and all parts are held together by a
twist free wire rope 5. The ends of the wire rope
are fixed by means of coupling nuts 6 on projec-
tions T of the front part 2 of the picker and
conducted in U-shape over the rear cylinder cover
4. The wire rope 5 extends on the edge of the
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cover 4 over rollers 8, so that the bracing of the
rope on both cylinder sides can be equalised st
any time without the necessity to overcome
greater friction resistances. As shown In Figs. 1
and 2 the rope 3 may be laid on the side wall of the
c¢ylinder in grooves § so that the rope is protected
against damaging. These grooves 8 may extend
over the whole length of the cylinder.

Fig. 4 shows the bracing of the constructional
cylinder elements by means of two wire ropes 3,
extending crosswise over the rear cover of the
cylinder. The rollers 8 of the one rope are pref-
erably arranged relative to the rollers of the
other rope displaced from the central axis of the
pneumatic tool, so that the bracing ropes § are
of equal length, The equalisation of these rope
lengths may evidently he ensured by displacing
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the two projections T of the front cover 2 of the
cylinder or by graduating the diameter of the
rollers. If in this form of construction one of
the ropes b should break, the constructions] ele-
ments are stlll held together by the other rope.
As this rope extends transversely over the center
of the cylinder cover the forces to be taken up
are uniformly distributed on both sides of the
rope, so that bending of the cylinder covers by
forces acting on one side only and thereby dam-
ages by jamming of the sliding elements cannot
occur. Instead of two ropes 5, & greater humber
of ropes may be provided. These ropes may con-
gist of short pieces, which are to be fixed in eyes
or in projections instead of the rollers 8.

HUBERT GROBE.



