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This invention relates to percussion tools
for operation by compressional liquid wave-
transmission mechanism. In the spring sus-
pension of tools of this kind it is necessary
to obtain resonance between the reciprocat-
ing mass and the resilient element. As is
well known; in any spring suspension of a
mass, if any predetermined natural period of
oscillation is to be obtained, the resiliency

or capacity of the spring suspension must -

bear a definite relation to the reciprocating
mass which is supported and the greater
the mass the more rigid must be the resilient
support. Ior substantial masses and high
periodicity of oscillation the yield of the
spring suspension for a given force must be
small and the compressibility of a volume of
liquid is sufficient, in the case of a consider-
able reciprocating mass, to bring the natural
period of the suspension sufficiently low to
correspond to the periodicity of the wave
transmission, so that resonance is established
for this periodicity. The use of liquid as a
resilient body in a percussion tool of the
above type has already been proposed either

in the form of a single body or column of
liquid or two bodies or columns on opposite
sides of a dividing wall belonging to the
body of the tool, the percussion or striking
evice or rod extending through the said
liquid.

According to the present invention the per-
cussion rod is formed with a rearward exten-
sion or portion which passes through the
working chamber and which is made of
smaller diameter than the portion of the rod
in front of the said rearward portion so as
to provide a shoulder or area upon which the
operating liquid in the said working cham-
ber operates. The said rearward portion of
the rod passes through a gland to the at-
mosphere,

In order that the said invention may be
readily carried into
effect, the same will now be more fully de-
scribed with reference to the accompanying
drawing which is an axial section showing a
form of percussion tool constructed ‘accord-
ing to this invention,

A is the body or casing of the tool, B is

-

1929. Serial No. 369,834,

the percussion rod which is arranged cen-
trally within the body A and passes through
glands A, A2 at the vear and forward ends
of the tool body, C is the working chamber to
which the operating wave-transmission lig-
uid is admitted by means of a pipe Ct and D
is the aforesaid chamber containing a single
body of liquid (herein termed the liquid
spring chamber) situated in the forward
part of the tool body in front of the work-
ing chamber C,

The middle portion B* of the rod B is sit-
uated in a bushing T and is made of larger
diameter than the rear portion of the rod to
provide an area for the operating liquid in
the working chamber C to act upon; the re-

quired area for the liquid in the chamber D

to act upon in order to move the rod rear-
wards is provided by making the front por-
tion of the rod, which is situated in a bush-
ing A%, of smaller diameter than the middle
portion as shown. A collar B? is provided
for limiting the rearward movements of the
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rod B, and the forward movements are lim-

ited by the shoulder betsveen the larger di-
ameter portion and the smaller diameter
front portion of the rod, the said collar and
shoulder coming against the bushings E*
and A* respectively.

As the middle portion B~ of the rod must be
free to slide readily in the bushing E* and
there are during each oscillation considerable
differences of pressure between the liquid
spring chamber D and the working chamber
C receiving the operating wave-transmission
lignid, leakage is liable to occur from the
working chamber into the liquid spring cham-
ber and to prevent an undesirable aceumula-

tion of pressure in the latter chamber we may-

provide as shown a relief valve I which opens
at a predetermined pressure. The said relief
valve F would be set to open at about the
mean pressure in the working chamber C.
This relief valve forms the subject of our
British Patent No. 293088 and may be re-
placed by any of the equivalent devices men-
tioned in the specification of that patent.
The pipe C* may be provided, as shown, with
a spring controlled relief valve C? similar to

A screw-down valve (3

the relief valve F,
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may also be provided for controlling the flow
of liquid from the working chamber C to the
liquid spririg chamber D through a passage A®
in the tool body. This valve is opened when

the tool-is to be started working so as to en-

able the chamber D to be filled with liquid
and is closed during normal working ; it can,

however, -be partly opened to any desired
to vary the force .

extent during working so as »
of the blow of the percussion rod B.

What we claim and desire to secure by Let-
ters Patent of the United Statesisi—-

1. In a percussion
by compressional liquid wave-transniission
mechanism, the ¢ombination with the percus-
sion rod and the working chamber for said
rod, of a chamber which contains a body of
liquid serving as
which, in conjunction with said rod, resonance
depends, one portion of said rod being dis-
posed in the latter chamber and having an

‘area on which said liquid acts to move therod

rearwardly, and a rearward portion of said
rod passing hrough said working chamber
and made of such
shoulder between it and the portion of the rod
in front thereof, the operating liquid acting
upon the area represented by the said
shoulder. -~ .

2. In a percussion tool for operation
by compressional liquid wave-transmission

mechanism, the combination with the ele-

“ments claimed in claim 1, of a gland through

which the rear portion of the percussion rod
passes to the atmosphere. '

"3, In a percussion - tool for operation
by compressional liquid wave-transmission
mechanism, the combination with the ele-
ments claimed in claim 1, of 2 relief valve for
the body of liquid, this valve being set to open
automatically at a predetermined pressure
during the operation of the tool.

4. In a percussion tool for operation
by compressional liquid wave-transmission
mechanism, the combination with the ele-

ments claimed in claim 1, of a gland through

. which the rear portion of the percussion rod
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passes to the atmosphere and a relief valve for

the body of liquid this valve being set to open

automatically at a predetermined pressure.

duringthe operation of the tool.

5. 1In a percussion tool for operation
by compressional liquid wave-transmission
mechanism, the combination with the ele-
ments elaimed in elaim 1, of a conduit be-

- tween the weorking chamber and the chamber
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~mechanism, the combination with the

containing the body of liquid and an adjust-
able valve controlling this conduit.

"6, In a percussion tool for operation
by compressional liquid wave-transmission
ele-
ments claimed in claim 1, of a gland through
which the rear portion of the percussion rod
passes to the atmosphere, 2 conduit, between
the working chamber and the chamber con-

tool for operation'

the resilient element on

diameter as to provide a -

1,796,089

taining the body of liquid and an adjustable
valve controlling this conduit. ~ =~
WILLIAM RUSSELL DEGENHARDT.
ALLAN FRED de FRAINE.

_ ROBERT. ALAN WIMBERLEY BICKNELL,
ARTHUR BICKNELL, .
Administrators for Robert Henry. Bicknell, De-
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