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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.

BACKGROUND OF THE INVENTION

The present mvention relates to a fluid-operated power
tools.

Fluid-operated power tools are known and used 1n many
applications. A fluid-operated tool has an engaging part
which engages a threaded connector to be turned, such as a
nut, a bolt and the like, and a drive part in which a fluid-
operated drive 1s arranged. The drive includes usually a
cylinder, and a piston movable 1n the cylinder and connected
with the engaging clement of the engaging part. In many
applications, the space for reaching a threaded connector 1s
extremely narrow and therefore attempts have been made to
make the tool as thin as possible. These attempts have been
mainly concentrated on reducing the thickness of the engag-
ing part, since the engaging part to be close to the height of
the nut (a part of the threaded connector) has to enter a
narrow space and to be fitted with 1ts opening on a threaded
connector or to be inserted with its projecting shaft into a
threaded connector. However, no attempts have been made
to reduce the tool as a whole. In many applications, however
the whole tool has to be introduced into a very narrow space,
including the drive part as well. With the conventional sub-
stantial thickness of the drive part, this 1s impossible in many
instances unless one compromises the power output of the
drive part or increases the lever portion of the engaging part
accordingly. Apart from the obvious weight increase, the
tool becomes higher and longer with the increase 1n leverage
and the increase 1n piston movement to retain the same turn-
ing degrees per stroke. This in turn makes the tool less appli-
cable 1n limited clearance applications.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present mvention 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, briefly stated, in a fluid-operated power
tool which has an engaging part including an engaging ele-
ment for engaging and turning a part of a threaded connector
(a nut); and a drive part including a fluid-operated drive with
a cylinder and a piston movable in the cylinder for turning
the engaging element under the action of fluid admiatted to
the cylinder, the power drive part having a width which does
not substantially exceed a width of the engaging part, which
in turn does not substantially exceed the height of the nut.
For this purpose, the width of the cylinder can be smaller
than 1ts height without reducing the square inch area of the
piston and its force output.

When the fluid-operated power tool 1s designed 1n accor-
dance with the present mvention, 1t avoids the disadvantages
of the prior art. The tool as a whole has a very small thick-
ness and can be used 1n narrowclearance applications when a
space for reaching a threaded connector 1s exceptionally nar-
row.

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-
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2

tional objects and advantages thereof, will be best under-
stood from the following description of specific embodi-
ments when read i connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a side view of a fluid-operated power tool 1n
accordance with the present invention;

FIG. 2 1s an end view of the fluid-operated power tool of
FIG. 1;

FIGS. 3 and 4 are two side views of a piston-piston rod
assembly of the inventive fluid-operated power tool; and

FIGS. § and 6 are views showing the assembly of FIGS. 3
and 4 from two opposite sides.

DESCRIPTION OF PREFERRED
EMBODIMENTS

A fluid-operated power tool 1n accordance with the
present invention has an engaging part which 1s identified as
a whole with reference numeral 1 and 1s used for engaging
and turning a threaded connector, such as a nut, a bolt, etc.
An engaging part has a ratchet 2 which has an outer cylindri-
cal surface and 1s provided either with a hexagonal opening
as shown 1n the drawings to be fitted on a nut, a bolt head,
etc. or with a projecting shaft to engage for example 1nto a
recess of a counter sunk bolt head, etc. The ratchet 1s turn-
ably supported i a drive plate 3 which 1s sandwiched
between two side plates 4. A pawl 1s connected with the
drive plate 3 and 1s turnable by the latter. It has a plurality of
teeth engaging with outer teeth provided on a portion of the
outer cylindrical surface of the ratchet 2, as well known 1n
the art, to form a pawl-ratchet mechanism.

While the lower part of the drive plate 3 has the opening
for receiving the ratchet 2 and carries the pawl 5, the oppo-
site portion of the drive plate 3 has a slot 6 for receving a
spring biased pin 7, and a curved outer surface 8. Spacers 9
and 10 are arranged between the side plate 4, and the side

plates 4 are connected with one another by connecting pins
11 and 12.

The tfluid-operated power tool further has a power drive
part which 1s i1dentified as a whole with reference numeral
13. The drive part has a fluid-operated drive unit which
includes a cylinder 14 which is provided with an advance
port 15 and a retract port 16 and closed at the end by an end
plug 17. The piston 18 1s movably arranged in an inner
chamber of the cylinder 14 and has a piston rod 19.

The piston 18 1s composed of two parts 18' and 18" which
are connected with one another for example by screws and
from there between a groove. Sealing means for sealing the
piston relative to the mner wall of the cylinder are arranged
in the groove. The sealing means can include an O-ring 20
composed for example of a tetrafluorethylene and a seal ring
21 which radially outwardly surrounds the O-ring. The pis-
ton rod 19 carries a member 22 which 1s pivotable about its
axis formed for example by a pin and has a curved surface
23. The left end of the piston rod 19 in FIGS. 3 and 4 1s
provided with a groove 24 which 1s fitted over the pin 7
while the curved surface 23 of the member 22 abuts against
the curve surface 8 of the drive plate 3. Two such members
22 are arranged at both ends of the piston rod 19 as shown 1n
FIG. 6, and can be supported by a single throughgoing pin
25.

As can be seen from FIG. 2, the engaging part 1 of the
inventive fluid-operated power tool has a width W, while the
power drive part of the fluid-operated power tool has a width
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W, . The width of the power drive part does not exceed sub-
stantially the width of the engaging part, which 1n turn does
not substantially exceed the width of a part of the threaded
connector to be turned, such as a nut. Therefore, the tool as a
whole can be introduced into very narrow spaces. In accor-
dance with another feature of the present invention, the
reduced width of the power drive part 13 of the inventive tool
1s obtained by forming the fluid-operator drive so that the
width W2 of the power drive part 13 1s substantially smaller
than the length 1.2 of the same. For this purpose, the cylinder
14 1s oval-shaped and has a wall with side wall portions 14a
which are located closer to one another than the top and
bottom wall portions 14b. However, the useful cross-
sectional area of the cylinder remains substantially the same
as 11 1t were round.

The side wall portions 14a of the cylinder 14 are subjected
to a high bending stress. In accordance with a turther feature
of the present mvention, the side wall portions 14a have
increased thickness which 1s provided by projections 26
extending inwardly toward the interior of the cylinder. The
projections have mmwardly convey surfaces as can be seen
from FIG. 2. Therefore, the side wall portions 14a have a
thickness which 1s greater than a thickness of the remaining
portions of the wall of the cylinder 14.

As can be seen from FIGS. § and 6, the piston 18 has a
cross-sectional shape which has a with smaller than a length
and 1s complementary to the shape of the mner surface of the
cylinder 14. In particular, the piston 18 has an oval shape
with side walls having concave portions 18a. The area of the
oval piston however remains substantially the same as 1f 1t
were round, so that 1ts force output remains substantially the
same. The sealing means, 1n particular the O-ring 20 and the
seal ring 21, also have an oval shape corresponding to the
oval shape of the inner surface of the cylinder 14.

During the operation, a fluid, for example a hydraulic
fluid, 1s supplied to the advance port 15 and displaces the
piston 18 in the cylinder 14 to the leit, so that the piston rod
19 turns the drive plate 13 and the pawl 5 mounted on 1t, and
the pawl 5 turns the ratchet 2 and therefore a threaded con-
nector engaged by the ratchet, for example for tightening the
threaded connector. For loosening the threaded connector,
the flwd 1s supplied to the retract port 16 1nto another cham-
ber of the cylinder 14 to displace the piston 18 1n opposﬂe
direction, so that its piston rod 19 turns the drive plate 1n
opposite direction to turn the pawl 5, which turns the ratchet
2 1n the opposite direction to turn the threaded connector for
example for loosening 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 invention has been illustrated and described as
embodied 1n a 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 from 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
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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.

What 1s claimed 1s:

1. A tfluid-operated tool, comprising an engaging part
including an engaging element for engaging and turning a
threaded connector; and a drive part including a fluid-
operated drive with a cylinder and a piston movable 1n said
cylinder under the action of fluid admitted into said cylinder
for turning said engaging element, said cylinder having a
substantially non-round inner chamber and a substantially
non-round cross-section with an outer width which substan-
tially does not exceed width of said engaging part and an
outer length which exceeds said width of said cylinder, said
piston being substantially non-round 1n correspondence with
a non-round shape of said inner chamber and having a cross-
sectional shape with a length which 1s grater than a width, so
as to allow working with the fluid-operated power tool 1n a
limited clearance area because of a smaller outer width of
said cylinder than 1ts length and at the same time to provide
transmission of a high torque because of the greater length of
said piston than 1ts width.

2. A flmid-operated tool as defined 1n claim 1, wherein said
cylinder has a peripheral wall with two side portions which
are spaced from one another 1n direction of the width of said
cylinder and which have a thickness which exceeds a thick-
ness of a remaining portion of said peripheral wall, said side
portions of said peripheral wall having convex projections
extending 1nto an interior of said cylinder, said piston having
side walls which are spaced from one another 1n direction of
the width and have concave recesses corresponding to said
convex projections of said cylinder, so that said convex pro-
jections of said side portions of said peripheral wall of said
cylinder extend into said concave recesses of said side walls
ol said piston.

3. A fluid-operated tool as defined 1n claim 2, wherein said
piston has a groove and i1s provided with an O-ring, said
O-ring having two opposite sides which are spaced from one
another 1n direction of the width and have concave cavities
corresponding to said convex projections of said side por-
tions of said peripheral wall of said cylinder.

4. A fluid-operated tool as defined 1n claim 2, wherein said
engaging element has an engaging portion arranged to
engage a threaded connector, and another portion which 1s
spaced from said engaging portion, said piston having a pis-
ton rod operatively connected with said other portion, so that
during a displacement of said piston, said piston acts on said
other portion and turns said engaging element, said other
portion being provided with an arcuate surface while said
piston rod 1s provided with a member pivotably mounted on
said piston and having an arcuate surface cooperating with
said arcuate surface of said other portion of said engaging
clement.

5. A fluid-operated tool as defined 1n claim 1, wherein said
cross-section of said cylinder, said inner chamber of said
cylinder and said cross-section of said piston are substan-
tially oval.
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