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) Power wrench.

@ A power wrench for tightening and loosening
threaded connectors, comprises a housing (10), a
ratchet mechanism (B, 7) turnabie about an axis (A);
a power drive (5) arranged to turn the raichet
mechanism about the axis (A). A drive shait (13) is
drivably connected to the ratchet mechanism (6, 7)
and is arranged to support means (26) for turning
threaded connectors. The drive shaft (13) extends
substantially along the axis (A) at one side of a plane
(B). The drive shaft (13) is removably connected with
the ratchet mechanism (6, 7) so that it can be easily
removed from the housing (10) and replaced by a
drive shaft of different length to reach threaded
connectors located farther from or closer to the
plane (B). A reaction member (22) is connected to
the housing (10) and extends transversely to the
plane (B) substantially in the direction of the axis (A)
at the same side of the plane (B) as the drive shaft
(13) to transmit reaction torque to an object selected
to resist it. The reaction member (22} is also remov-
able from the housing (10) so that it can be replaced
by a reaction member of a different size to reach a
stationary object located adjacent to the threaded
connector to be tightened or loosened but farther
from or closer to the plane (B).
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POWER WRENCH

The present invention relates to a power
wrench for tightening or loosening threaded con-
nectors.

More particularly, the invention relates to such
power wrenches which operate in conjunction with
sockets attached to their drive shaft to tighten or
loosen a threaded connector which is spaced from
the plane of the fool. In this sifuation, during tight-
ening or loosening of threaded connectors, the tool
is located up and above the threaded connector (a
nut, a bolt head, etc.) fo be turned, and a reaction
arm of the tool reaches down to a neighbouring
object. During such operation tfremendous twisting
forces are generated due to the fact that the tool
and the threaded connector are located in different
planes and a reaction developed during the opera-
tion tends fo twist the tool. My U.S. Patent
4,706,527 proposed a solution fo this problem. In
this reference a spline sleeve extends around the
axis of a square drive shaft, and the drive shatft is
rotated in it. The splined sleeve is a part of the side
plate of the housing, and a reaction member can
be aftached to it so that the bending and torsional
forces would be eliminated. The tool disclosed in
this reference however has certain limitations. It
cannot be efficiently adjusted for tightening or loos-
ening threaded connectors which are located at
considerably differing distances from the plane of
the tool. When the tool uses a non-reversible ratch-
et mechanism, it is not possible to use the same
tool both for tightening and loosening the threaded
connectors. )

Accordingly, it is an object of the present in-
vention to provide a power wrench of the above
mentioned general type, which avoids the disad-
vantages of the prior art.

In keeping with these objects and with others
which will become apparent hereinafter, one feature
of the present invention resides, briefly stated, in a
power wrench for tightening and loosening thread-
ed connectors, comprising a housing, a raichet
mechanism turnable about an axis; a power drive
arranged in said housing and connected with said
ratchet mechanism via a drive element so as to
turn the ratchet mechanism- about said axis, said
drive element extending in a predetermined plane;
a drive shaft drivably connected to the ratchet
mechanism and arranged to hold means at a distal
end of the drive shaft for turning threaded connec-
tors, said drive shaft extending fransversely to said
plane substantially along said axis at one side of
said plane, which is characterised in that said drive
shaft is removably connected with said raichet
mechanism so that said drive shaft can be easily
removed from the housing and replaced by a drive
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shaft of different length o reach threaded connec-
tors located farther from or closer {0 said plane; a
reaction member connected to the housing and
extending transversely to said plane substantially in
the direction of said axis at the same side of said
plane as said drive shaft, and in that said reaction
member is also removable from the housing so that
it can be replaced by a reaction member of a
different size o reach a stationary object located
adjacent to the threaded connector to be tightened
or loosened but farther from or closer to said plane
of said drive element.

When the actuating assembly and the power
wrench are designed in accordance with the
present invention, the drive shaft is releasably con-
nected with the raichet mechanism and can be
replaced by a drive shaft of a different length to
reach differently spaced threaded connectors, or
placed at an opposite side of the fool plane to
reverse the operation from tightening to loosening
and vice versa in the event of the use of non-
reversible ratchet mechanism.

In accordance with another advantageous fea-
ture of the present invention a guiding sleeve sur-
rounds the drive shaft which is also removable and
replaceable by a sleeve of a different length or
mountable at the opposite side of the tool plane to
be adapted to the respectively sized or mounted
drive shaft.

In accordance with still another feature of the
present invention, the aforesaid guiding sleeve can
be a part of an element which on the other hand
serves for guiding the drive shaft and on the other
hand serves as a reaction member for reacting
against a neighbouring object during tightening or
loosening threaded connectors.

Further advantageous features are set forth in
particular in the appended claims. The invention
itself, however, both as to its construction and its
method of operation, together with additional ob-
jects and advantages thereof, will be best under-
stood from the following description of specific
embodiments when read in connection with the
accompanying drawings, given by way of example
and in which:-

Figure 1 is a partially sectioned side view
showing an actuating assembly of a power wrench
in accordance with the present invention,

Figure 2 is a partially disassembled end view
of the actuating assembly of Figure 1 connected
with a drive of a power wrench, and

Figure 3 is a partially sectioned view showing
another embodiment of the actuating assembly in
accordance with the present invention.

A power wrench for tightening or loosening
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threaded connectors includes a housing 10 with
two housing portions 10' and 10". The power
wrench further has a drive element which is iden-
tified with reference numeral 1 and is formed as a
drive plate. As can be seen from Figure 2, the
drive plate 1 has an upper portion 2 which engages
in a cup-shaped projection 3 mounted on an end of
a piston rod 4 of a power drive 5. The power drive
5 can be formed as a cylinder-piston unit arranged
in the housing portion 10" and having the piston
connected to the piston rod 4. During a reciprocat-
ing movement of the cylinder-piston unit, the drive
plate 1 is turned in opposite directions respectively.

The actuating assembly of the invention further
includes a ratchet mechanism with a toothed pawl
6 mounted on the drive plate 1 and a ratchet wheel
7 engaged by the pawl. During turning of the drive
plate 1 in one direction, the pawl is turned in the
same direction, and due to the engagement of the
teeth of the pawl and the ratchet whesl, turns the
ratchet wheel in the same direction. During turning
of the drive plate in the opposite direction, the
teeth of the pawl just slide over the teeth ot the
ratchet wheel without turning the latter. Such a
raichet mechanism constitutes a non-reversible
drive mechanism. it is to be understood that the
actuating assembly in accordance. with the present
invention can also use a reversible ratchet mecha-
nism which performs working strokes in both direc-
tions such reversible mechanisms being well
known in the art.

A supporting element supports the drive plate
and is formed by the housing portion 10". It in-
cludes for example iwo side plates 8a and 8b
located at opposite sides of the drive plate. The
side plates are connected with one another by pins
9 and are also connected with a housing portion
10" of the tool by pins 11. The side plates each
have a central opening for supporting respective
parts of the tool, as will be explained hereinbelow.

A drive shaft 13 is provided for turning thread-
ed connectors to be tightened or loosened. The
drive shaft 13 has a distal end 13a adapted to carry
a socket 26 to be fitted on a threaded connector for
turning the latter in a respective direction. The
ratchet wheel 7 has a ceniral opening 14 through
which the proximal end of the drive shaft 13
passes. The raichet wheel 7 and the drive shaft 13
are connected with one another for joint rotation,
for example by the interengaging of cooperating
splines or other, preferably polygonal, formations.
As can be seen from Figure 1, the drive shaft 13
has an axis A and extends in direction of the axis
substantially entirely to one side of a plane B
defined by the median plane of the drive plate 1. A
small portion at the proximal end projects axially
beyond the plane B and is provided with a thread-
ed recess 19.
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The major portion of the drive shaft 13 which
extends to the right of the plane B is supported in
a guiding element 15 which in this embodiment is
formed as a guiding sleeve. The guiding sleeve 15
extends in a ceniral opening 12b of the side plate
8b and is removably and non-rotatably connected
with the latter, for example by splines or other,
preferably polygonal, interengaging formations. The
opposite small portion of the drive shaft 13, located
at the left side of the plane B is guided in holding
means which include a holding element 16 and a
holding member 17. The holding element 16 is
cup-shaped, and its axial wall extends through the
central opening 12a in the side plate 8a and is
removably but non-rotatably connected with the
latter, for example by splines or other, preferably
polygonal, interengaging formations. The holding
member 17 is also cup-shaped and its axial wall
removably bears against the ratchet wheel 7 sur-
rounding the small left portion of the drive shaft 13.
The holding member 17 engages the proximal end
of the drive shaft 13 (shown sectioned) for example
by splines or other, preferably polygonal, forma-
tions. The holding member 17 is slidably received
in the holding element 16. A screw 18 is screwed
through a central opening in the holding element
16 and the holding member 17 into the threaded
recess 19 in the proximal end of the drive shaft 13.
It is retained in the central opening in the element
16 and member 17 by a spring clip 20. The guid-
ing sleeve 15 in turn is retained by a spring clip 21.

A reaction member 22 is provided in the tool.
The reaction member is arranged on the guiding
sleeve 15 and is connected with the latter by
interengaging splines or other, preferably poly-
gonal, formations. As can be seen from the draw-
ings, the splines on the guiding sleeve 15 are used
for connecting the same to the side plate 8b and to
the reaction member. The reaction member in-
cludes a reaction shaft 22' which extends substan-
tially in the direction of the axis A and transversely
to the plane B. The distal end of the reaction shait
22' is provided with a reaction part 22" formed so
as to reach a neighbouring object capable of ab-
sorbing reaction torque during tightening or loosen-
ing of a threaded connector. The reaction part 22"
extends perpendicular to the axis A.

The operation of the actuating assembly of the
power wrench is believed to be clear from the
above described construction, but can be sum-
marised as follows:-

When the power drive 5 is activated and the
piston rod 4 moves in one direction, the drive plate
1 is turned in one direction and turns the pawl 6,
which in turn turns the ratchet wheel 7. The ratchet
wheel 7 then turns the drive shaft 13 about axis A
which transmits a turning force to the socket 26
(shown in chain lines) attached to the distal end
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13a of the shaft. The socket fixed on a threaded
connector such as a nut or a bolt head, then turns
the threaded connecior in a predetermined direc-
tion. During a reverse siroke of the drive 5, the
pawl teeth slip over the teeth of the raichet whesl
without turning the latter in the opposite direction.
By successive turnings of the threaded connector
in one direction, it is tightened or loosened. The
reaction torque is absorbed via the member 22 to
permit the generation of tightening or loosening
forces on the connector.

In accordance with the present invention, the
drive shaft 13 and the guiding sleeve 15 can be
easily removed by unscrewing the screw 18 and
moving the drive shaft 13 and the guiding sleeve
15 to the right in Figure 1 of the drawings, with-
drawing the drive shaft from the raichet wheel 7.
Upon removal, a new drive shaft 13 of a greater
axial length or a smaller axial length can be con-
nected with the ratchet wheel, and a corresponding
guiding sleeve 15 of a greater axial length or a
smaller axial length can be connected with the right
side plate 8b so that a threaded connector located
farther from the plane B or closer to the plane B
can be turned. The reaction member 22 is also
removable and can be replaced by a reaction
member of a greater axial length or a smaller axial
length to reach a corresponding neighbouring reac-
tion torque-absorbing object as required.

It is also possible to switch the operation of the
tool from tightening to loosening or vice versa in
the event of the ratchet mechanism being a non-
reversible mechanism. In this case the drive shaft
13 with the guide sieeve 15 are removed through
plate 8b from the right side of the tool, the holding
element 16 and member 17 are removed through
plate 8a from the left side of the tool, and the drive
shaft 13 with the guide slesve 15 are then mounted
in plate 8a at the left side of the tool, while the
holding means 16, 17 are mounted in plate 8b at
the right side of the tool. To permit this exchange,
the splines on the holding means 16, 17, on the
guiding sleeve 15, and in both the side plates 8a
and 8b need to be complementary to permit
mounting of the holding means on the one hand
and the drive shaft with the guiding sieeve on the
other hand at the above specified alternative loca-
tions. The reaction member 22 is also removed
from its engagement with plate 8b and secured on
the left side of the plane B to plate 8a (e.g. by
being screwed thereto).

Figure 3 shows another embodiment of the
present invention. In this embodiment the tool is
provided with an element 23. The element 23 has a
guiding portion 24 which substantially corresponds
to the guiding sleeve 15 of the embodiment of
Figure 1. It also has a reaction portion 25 which
substantially corresponds to the reaction member
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22 of the embodiment of Figure 1. The portions 24
and 25 are of one-piece with one another so that
during mounting of the drive shaft 13 on the op-
posite side (left side) of the plane B, not only the
guiding portion 24, but also the reaction portion 25
are mounted on the plate 8a.

While the invention has been illustrated and
described as two embodiments of power wrench, it
is not intended to be limited to the details shown,
since various modifications and structural changes
may be made without departing from the scope of
the following claims.

Claims

1. A power wrench for tightening and loosening
threaded connectors, comprising a housing
(10), a ratchet mechanism (6, 7) turnable about
an axis (A); a power drive (3, 4, 5) arranged in
said housing (10) and connected with said
ratchet mechanism (6, 7) via a drive element

=(4) so as to turn the ratchet mechanism about
said axis (A), said drive element (4) extending
in a predetermined plane (B); a drive shaft (13)
drivably connected to the ratchet mechanism
(6, 7) and arranged to hold means (26) at a
distal end of the drive shaft for turning thread-
ed connectors, said drive shaft (13) extending
transversely to said plane (B) substantially
along said axis (A) at one side of said plane
(B), characterised in that said drive shaft (13)
is removably connected with said ratchet
mechanism (6, 7) so that said drive shaft (13)
can be easily removed from the housing (10)
and replaced by a drive shaft of different
length to reach threaded connectors located
farther from or closer to said plane (B); a
reaction member (22, 25) connected to the
housing (10) and extending transversely to
said plane (B) substantially in the'direction of
said axis (A) at the same side of said plane as
said drive shaft (13), and in that said reaction
member (22, 25) is also removable from the
housing (10) so that it can be replaced by a
reaction member of a different size to reach a
stationary object located adjacent to the
threaded connector to be tightened or loos-
ened but farther from or closer to said plane
(B) of said drive element (4).

2. A power wrench as claimed in claim 1, charac-
terised in that said drive shaft (13) and said
reaction member (22, 25) are both connectable
with said housing at another side of said plane
(B) of said drive element (4) to change the
operating direction of the power wrench from
tightening to loosening and vice versa.
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A power wrench as claimed in claim 1 or claim
2, characterised in that guiding means (15, 24)
is provided for guiding said drive shaft (13)
and extending over at least a portion of said
drive shaft, said guiding means (15, 24) being
removable so that it can also be replaced by a
longer or a shorter guiding means adapted to a
different drive shaft, and in that said guiding
means can be easily removed from said hous-
ing (10) and arranged at another side of said
plane (B) to adapt to a drive shaft projecting
from the other side of said plane.

A power wrench as claimed in claim 3, charac-
terised in that said guiding means is formed as
a sleeve (15) which surrounds a portion of said
drive shaft (13) and is non-rotatably supported
on said housing (10).

A power wrench as claimed in claim 3, charac-
terised in that said guiding means has a sec-
tion (24) surrounding a portion of said drive
shaft (13) and is connected with another sec-
tion (25) extending from said first mentioned
section (24) and formed as a reaction member
for abutting against a neighbouring object dur-
ing tightening or loosening threaded connec-
fors.

A power wrench as claimed in any preceding
claim, characterised in that holding means (16,
17, 18) for the drive shaft (13) is arranged at a
side of said plane (B) which is opposite to said
means (26) and including a holding element
which is removably connected with said hous-
ing (10) and in that said holding means (16, 17,
18) can be mounted on the housing on the
opposite side of said plane (B) when the drive
shaft (13) is reversed in the housing.

A power wrench as claimed in claim 6, charac-
terised in that said holding means includes a
holding member (17) which surrounds another
portion of said drive shaft (13) and a screw
(18) arranged to engage in a threaded recess
(19) in the drive shaft (13).

A power wrench as claimed in any preceding
claim, characterised in that said raichet
mechanism includes a ratchet wheel (7) having
a central opening (14), said drive shaft (13)
extending through said central opening (14);
the connection between said drive shaft (13)
and said ratchet wheel (7) including polygonal
formations provided on said drive shaft (13)
and in said ratchet wheel (7} and engageable
with one another to prevent relative rotation
therebetween.
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A power wrench as claimed in claim 3, charac-
terised in that means (21) is provided for re-
taining said guiding means (15, 24) relative to
said drive shaft (13).
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