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(57) ABSTRACT

A fluid-operated power tool has an engaging part with a
turnable engaging element for engaging and turning a
threaded connector, and a power drive part with a power
drive operative for turning the engaging part, wherein the
power drive part includes a fluid-operated cylinder-piston
unit, the power drive part having an end spaced from the
engaging part and provided with an inner opening with a first
connection, and a reaction member formed as a reaction arm
which 1s turnable between a plurality of positions around an
axis of the power drive part and fixable in each of the
positions, the reaction arms having a projection which 1s
insertable 1n the opening and being provided with second
connection with the first connection so as to connect the
reaction arm with the power drive part.
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1
FLUID-OPERATED POWER TOOL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

This application 1s a continuation of application Ser. No.

08/910,963 filed Aug. 7, 1997 now abandoned.
BACKGROUND OF THE INVENTION

The present invention relates to fluid-operated power
tools.

Fluid-operated power tools, such as for example hydraulic
torque wrenches, use a reaction element to react against a
neighboring object. Such a reaction element can be formed
as a reaction arm which 1s adjustable in several positions
360° around an axis of the cylinder-piston unit of the power
drive. In the known power tool the reaction arm 1s provided
with inner splines which cooperate with outer splines on the
cylinder portion of the power drive. However, this has a
substantial disadvantage. The outer splines of the cylinder
portion 1n some 1nstances abut themselves against a station-
ary object, such as for example a wall or the pipe, and the
splines can get crushed. As a result, the reaction arm can not
be mounted anymore for applications where the reaction arm
abuts against an adjacent nut.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present invention to
provide a fluid-operated power tool which avoids the disad-
vantages ol the prior art.

In keeping with these objects and with others which wall
become apparent hereinafter, one feature of the present
invention resides, brietly stated, in a fluid-operated power
tool which has an engaging part with a turnable engaging
clement for engaging and turning a threaded connector, and
a power drive part with a power drive operative for turning
the engaging part, wherein the power drive part includes a
fluid-operated cylinder-piston unit, said power drive part
having an end spaced from said engaging part and provided
with an mner opening with first connecting means; and a
reaction member formed as a reaction arm which 1s turnable
between a plurality of positions around an axis of said power
drive part and fixable 1n each of said positions, said reaction
arms having a projection which 1s msertable 1n said opening
and being provided with second connecting means cooperat-
ing with said first connecting means so as to connect said
reaction arm with said power drive part.

When the fluid-operated power tool 1s designed 1n accor-
dance with the present invention, 1t eliminates the disadvan-
tages of the prior art and provides for the above mentioned
highly advantageous results.

The novel features which are considered as characteristic
for the present imvention are set forth in particular in the
appended claims. The invention 1itself, however, both as to 1ts
construction and its method of operation, together with addi-
tional objects and advantages thereof, will be best under-
stood from the following description of specific embodi-
ments when read in connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a view showing a section of a fluid-operated
power tool i accordance with the present invention;

FIG. 2 1s an end view of the inventive fluid-operated
power tool of FIG. 1; and
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FIG. 3 1s a view showing a section taken along the line
[II—III in FIG. 1.

DESCRIPTION OF PREFERRED
EMBODIMENTS

A fluid-operated power tool 1 accordance with the
present invention has a housing which 1s i1dentified as a
whole with reference numeral 1. The tool has an engaging
part for engaging and turming a threaded connector such as a
bolt, nut and the like. The engaging part has a drive plate 2
provided with an opening 1n which a ratchet 3 1s rotatably
supported and engaged by a pawl 4. An engaging projection
6 1s provided 1n the ratchet 3 and supported 1n sleeves 5.

The tfluid-operated power tool further has a power drive
part with a power drive for turming the drive plate 2 with the
ratchet 4, and thereby the ratchet 3, so as to turn the threaded
connector. The power drive includes a cylinder 7 formed 1n
the housing 1, a piston 8 movable 1n the cylinder, a pivotable
slider 10 arranged at the left side of a piston rod of the piston
8 and cooperating with a curved surface of the drive plate 2,
and a rod 11 which connects the piston rod of the piston 8
with the drive plate to pull the drive plate back. The right
open end of the cylinder 7 of the power-drive part 1s closed
by an end cap 12 having a projecting portion 9.

The flmid-operated power tool further has a reaction arm
13 with an opening 1n 1ts upper part in FIG. 1. A sleeve 14 1s
arranged 1n the opening of the reaction arm and extends
axially to the left in FIG. 1. A portion of the sleeve 14 which
extends axially outwardly beyond the reaction arm 1 and 1s
provided with outer connecting means formed for example
by a plurality of outer splines OS. In turn, a right end of the
cylinder 7 1s provided with an inner opening with a plurality
of mner splines IS which 1n the mounted position interen-
gage with the outer splines OS of the sleeve 14. As can be
seen from FIG. 1, the sleeve 14 has an imnner opening 15 with
which 1t 1s fitted on the projection 9 of the end plug, so that
the reaction arm 13 as a whole can be held on the projection
9. Since the splines usually have a relatively loose fit, 1t 1s
necessary to provide either a large diameter of the splines or
a long length of the spline engagement, which however
increases a total length of the tool. In contrast, 1n the appli-
cants invention, the splines are short and at the same time
have a small diameter. However, the internal guide formed
by the projection 9 prevents side-loading of the splines and
their early failure.

The locking mechanism is provided for retaining the reac-
tion arm on the power drive part of the tool. The locking
mechanism includes a depression provided 1n the projection
9 of the end cup and formed for example as a groove 16, and
a slider 17 which 1s movable 1n a vertical direction in FIG. 1
so as to engage 1n the depression or disengage from 1t. In the
engaged condition the reaction arm 13 1s reliably retained on
the tool, while 1 the disengaged condition when the slider 6
1s displaced downwardly beyond the outer contour of the
sleeve 14, the arm 13 can be removed from the tool. The
engaged condition 1s obtained by a button 18 which 1s spring
biased upwardly by a spring 19. In order to disengage the
slider 17 from the depression 16, an operator presses the
button 18 downwardly against the force of the spring 19.

In order to provide an abutment of the reaction arm
against a neighboring object 1n any position, the reaction
arm can be removed from the tool, turned by a desired angle,
and again mounted on the tool by interengagement of the
splines OS and IS, and then locked in this position.

While no 1nlet and outlet ports are shown for the cylinder-
piston unit of the mventive tool, they are well known 1n the
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art. In operation when a pressure fluid 1s admitted into the
cylinder 7, 1t displaces the piston 8 with the piston rod,
which in turn turns the drive plate 2 with the pawl 4, and the
pawl 4 turns the ratchet 3 and the projection 6 engaged with
the threaded connector, so as to turn the threaded connector.

It will be understood that each of the elements described
above, or two or more together, may also find a useful appli-
cation in other types of constructions differing from the
types described above.

While the mvention has been illustrated and described as
embodied 1n fluid-operated power tool, 1t 1s not intended to
be limited to the details shown, since various modifications
and structural changes may be made without departing 1n
any way Irom the spirit of the present invention.

Without further analysis, the foregoing will so fully reveal
the gist of the present invention that others can, by applying
current knowledge, readily adapt 1t for various applications
without omitting features that, from the standpoint of prior
art, fairly constitute essential characteristics of the generic or
specific aspects of this invention.

What 1s claimed as new and desired to be protected by
Letters Patent 1s set forth 1n the appended claims:

1. A fluid-operated power tool, comprising an engaging
part with a turnable engaging element for engaging and turn-
ing a threaded connector, and a power drive part with a
power drive operative for turning the engaging part, wherein
the power drive part includes a fluid-operated cylinder-
piston unit, said power drive part having an end spaced from
said engaging part and provided with an 1nner opening with
first connecting means, and a reaction member formed as a
reaction arm which 1s turnable between a plurality of posi-
tions around an axis of said power drive part and fixable in
cach of said positions, said reaction arms having a projection
which 1s msertable 1n said opening and being provided with
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second connecting means cooperating with said first con-
necting means so as to connect said reaction arm with said
power drive part.

2. A fluid-power tool as defined in claim 1, wherein said
first connecting means are formed as a plurality of inner
splines, said second connecting means being formed as a
plurality of outer splines.

3. A flmd-power tool as defined in claim 1, wherein said
cylinder-piston unit has an axis, said opening and said pro-
jection having axes which coincide with one another and
with said axis of said cylinder-piston unait.

4. A flmud-power tool as defined in claim 1, and further
comprising guide means provided 1n said power drive part,
said projection with said second connecting means being
guided on said guide means.

5. A fluid-power tool as defined in claim 4, wherein said
power drive part has an open end, said guide means being
formed as an end cap closing said open end.

6. A fluid-power tool as defined 1n claim S, wherein said
projection with said second connecting means has an inner
opening and 1s fitted with said inner opening on said end cap.

7. A fluid-power tool as defined 1n claim 6; and further
comprising means for locking said reaction arm on said end
cap and unlocking said reaction arm from said end cap, said
locking end and locking means including a depression
formed 1n said end cap, a slider movable 1n said reaction arm
and engageable 1n said depression as well as disengageable
from said depression, and a button operatable by a user for
moving said slider mto said depression and releasing said
slider from said depression.

8. A fluid-power tool as defined 1n claim 7; and further
comprising spring means which bias said button so as to
move said slider into said depression for locking.
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