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Description

Field of the Invention

[0001] The invention relates to a ratchetable open-
ended wrench which allows application of sequential
back and forth strokes to a rotatable workpiece W without
removing the wrench from the workpiece, and more par-
ticularly to a ratchetable open-ended wrench that
achieves a "smooth, continuous operation" for the oper-
ators when retracting a workpiece W with sequential back
and forth strokes.

Background of the Invention

[0002] A ratchetable open-ended wrench is known as
an improved hand tool which not only achieves the func-
tions of conventional open-ended wrench but also pro-
vides the advantage of ratchetable operation. In view of
the convenience, efforts and improvements have been
made in this field, for example, Patent Nos. US
2,652,735, DE 102 04 805, DE 20 2005 019936,
TW228757, TW278060, TW327619, US5533428
(W09615879) TWM310772, US7111529, US7077035
and US3165015. Further, some adjustable spanners are
also provided with similar ratchetable operation mecha-
nism, such as Patent Nos. TW501515, TW511564,
US7010999, TW262313, and US2,879,681.

US 2,652,735 discloses a ratchetable open-ended
wrench for turning a rototable workpiece having a driven
part, whereby the width between parallel sided of the
driven part defines the size of the workpiece. The wrench
comprises a wrench head for rotating the workpiece,
which includes a drive opening therein, comprising a first
jaw including a first driving wall and a second jaw adapt-
able to work the first jaw to turn the workpiece, substan-
tially extending from a base portion of the wrench head
to a free end. The wrench head further comprises a sec-
ond driving wall, formed on the free end of the second
jaw and facing the first driving wall, and comprises an
inner wall, extending from the second driving wall to an
inside portion of the second jaw, and further comprises
a rear-end wall provided adjacent to the base portion.
[0003] TW 228757 discloses an open-ended wrench
which allows application of sequential back and forth
strokes for driving a screw/workpiece. The wrench relies
on a pair of retractable claws/jaws (2, 3) parallel to each
other and disposed in the wrench head, which move
along the same direction as a pair of drive springs cou-
pled to the claws/jaws. Therefore, TW228757, which is
characterized by the retractable claws/jaws (2, 3) moving
back or forth along the activation direction of the springs,
can rotate a screw clockwise, and turn back in a coun-
terclockwise direction without rotating the screw. How-
ever, a wrench needs the counterforce or friction from
the retractable claws/jaws, which are abutted against the
screw, to tighten or loosen the screw. In this regard, the
retractable claws/jaws (2, 3) of the wrench of TW228757
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are formed with toothed surfaces which are parallel to
each other to contact a parallel pair of sides of the screw
so as to rotate the same. The problem with the wrench
is that, since the toothed surfaces of the jaws are sub-
stantially parallel to each other and are not perpendicular
to the screw sides, the tightening/loosening performance
of the wrench is poor, and the toothed structure can be
easily abraded after long-term usage. Moreover, due to
the complicated jaw-pair structure, the jaw opening (the
opening between the jaws) of the wrench must be made
larger than the size of the screw/workpiece to be driven,
and the retractable claws/jaws (2, 3) may be continuously
abraded during operation. Therefore, such a wrench is
inconvenient in use. Nevertheless, the through slots
(111,121) accommodating the claws/jaws weaken the
wrench head structure.

[0004] US5533428 (W09615879) and TW327619
remedy some of the above defects by providing a wrench
providing a single L-shaped retractable claw/jaw 15
which moves in the same direction as a driving spring
coupled therewith within a slot 23 inward facing a base
portion of the wrench driving head which is near a handle
21, with amodified driving head structure. The retractable
jaw 15 has a second engaging surface 14 in parallel to
a first engaging surface 13 on a first jaw 11. However,
the problem with this wrench is that, during the wrench
"reverse rotation" at which the nut is not rotated, the
wrench cannot be operated smoothly. One reasonis that,
the wrench reverse rotation is easily held up because a
corner 75 of the nut 60 will block the retracting action of
the retractable jaw 15 may tend to block the retractable
jaw member 15. Though the inventions provide a cham-
fered edge 16 between forward surface 30 and engaging
surface 14 to allow for improved ratchetability of the re-
tractable jaw 15 to alleviate the above problem, there
remain some other defects. Specifically, the driving open-
ing of the wrench driving head is characterized by a com-
plicated structure including bearing surface 50 and re-
cesses 51-53 which are not smoothly connected to each
other, and the jaw opening must be larger than the nut/
screw/workpiece to be driven, which results in an in-
creased weight of the wrench and inaccurate sizing of
jaw opening. Besides, since the driving opening is not
smoothly contoured with bearing surface 50 and recess-
es 51-53, during the wrench reverse rotation when the
nut is not rotated, a series of sequential partial-turn
strokes are required to find different points for force ap-
plication. This slows the rate of each wrench reverse ro-
tation operation. Therefore, such a wrench is very incon-
venient for a professional user.

[0005] The aforementioned or similar problems exist
in various other conventional wrenches, such as
TWM310772, US3,165,015, US7,077,035 and US7,
111, 529 which use a retractable claw/jaw moving in the
same direction as a driving spring coupled therewith. An-
other common problem of conventional wrenches is that
during the tightening/loosening operation, the spring and
the retractable claw/jaw directly bear a great torque,
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which may adversely affect the wrench service life.
[0006] US6,637,300 (TW501515), US7,010,999
(TW200637692) and TW511564 issued to Arthur Wu dis-
close ratchetable adjustable spanners which adopt "piv-
ot-type claw/jaws." In particular, US6637300 discloses
slots 14 which laterally penetrate a fixed jaw 11, and ro-
tatable devices (pivoted jaws) 40, 66 with a symmetrical,
paired structure pivotally fixed in said two slots 14, so
that the rotatable devices 40, 66 can be clamped between
stopping portions 15. With the above structure, the
wrench can tighten/loosen a screw in one direction, and
turn back without rotating the screw in the opposite di-
rection. However, US6637300 has the following disad-
vantages: (1) The rotatable devices (pivoted claws) 40,
66 are complicated by providing symmetrical, T-shaped
and paired structures. (2) The rotatable devices 40, 66
clamped between the two stopping portions 15 cannot
be retracted into the slots 14 receiving said rotatable de-
vices 40,60, so the wrench driving opening must be made
larger, which results in an increased weight, and the rata-
chetable structure can only be used with an "adjustable
spanner" instead of an "open-ended wrench." (3) The
springs 50, 67 are disposed on a pivot, so the rebounding
force of the rotatable devices 40, 66 is small, and the
operation performance is not good. (4) The slot 14 for
accommodating the rotatable devices 40, 66 penetrates
the head portion of the wrench, which weaken the
strength of the wrench head. TW511564 and
US7,010,999 (TW 200637692) change the through slot
14 of US6,637,300 to an arcuated, C-shaped opening to
acquire a higher strength, and change the "rotatable de-
vices (pivoted claws) 40, 66" of TW501515 with "driving
rollers" activated by springs. These driving rollers are big,
however. To accommodate the "driving rollers," the fixed
jaw must be made larger. Moreover, the above prior arts
are only applicable to an adjustable spanner which is
equipped with a "moving jaw" and a "worm" so that these
elements can actually engage a screw/nut/workpiece.
Thus, the whole adjustable spanner with these elements
is even more clumsy and inconvenient to operate.
[0007] Among various ratchetable wrenches, those
with a retractable jaw moving in the same direction as a
driving spring coupling therewith are simpler in structure
than those with a pivot-type jaw, and thus have a lower
cost. However, the conventional design of the former is
highly complicated and has the following disadvantages.
(1) The retractable jaw must work with a slot penetrating
the fixed jaw of the wrench head, which results in a weak
wrench head structure that may be easily ruptured under
a great torque for a long time. (2) To engage fasteners
or workpieces such as screws/nuts, the wrench is pro-
vided with a retractable jaw which is usually designed
with a complicated engaging surface, or provided with
several retractable jaws working together, so the difficulty
in and cost of the fabrication are increased. (3) The re-
tractable jaw is not properly designed to bear great force,
and is easily broken. (4) The wrench driving opening/
fastener room for accommodating a fastener or work-
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piece such as a screw/nut has a complicated structure,
which brings inconvenience during operation.

[0008] Therefore, itis necessary to provide a ratcheta-
ble open-ended wrench to eliminate the above disadvan-
tages.

Summary Of the Invention

[0009] Accordingly, the present invention is directed
to a ratchetable open-ended wrench, which includes a
handle for a hand to grasp, a wrench head located on
one end of the handle, and a fastener room located in
the wrench head for accommodating a workpiece to be
rotated. The wrench head further includes a first jaw hav-
ing a first driving wall, a second jaw having a second
driving wall facing the first driving wall, an inner wall ex-
tending from the second driving wall toward the inside
portion of the second jaw, a fastener-jaw concavity, an
auxiliary jaw retracting opening, an auxiliary jaw elasti-
cally and longitudinally slidable along the auxiliary jaw
retracting opening, and an auxiliary jaw limiting member
coupled with the limiting slot. The auxiliary jaw further
includes an exterior end having a pillow in contact with
the inner wall and a pushing surface for working together
with the first jaw to grip and rotate the workpiece W, an
interior end, and a limiting slot.

Brief Description of the Drawing

[0010] FIGs. 1Ato 1B are schematic three-dimension-
al views of the present invention;

[0011] FIG. 2A is a schematic view of the present in-
vention showing the structure near the auxiliary jaw;
[0012] FIG. 2B is a plane view of Fig. 1B of the present
invention; and

[0013] FIGs. 3A to 3E are schematic views showing
the wrench reverse rotation operation during which the
workpiece is not rotated according to the present inven-
tion.

Detailed Description of the Invention

[0014] In FIGs. 1A to 2B, a preferred embodiment of
aratchetable open-ended wrench 1 for turning a rotatable
workpiece W is shown. The "workpiece" refers to, for ex-
ample, a fastener like screw/nut, or any other hand tool
having a polygonal driven part and capable of being driv-
en by a wrench. However, the workpiece W hereinafter
only stands for to the driven part of the workpiece W (e.g.,
a bolt head or a driven end of an adaptor) that is driven
by the wrench. The ratchetable open-ended wrench 1
substantially comprises a handle H for a hand to grasp
and a wrench head 100 for rotating the workpiece W,
which includes a drive opening therein and located on
one end of the handle H.

[0015] The wrench head 100 preferably includes a first
jaw 110 having a first driving wall 114, a second jaw 120
adaptable to work the first jaw 110 to turn the workpiece
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W, substantially extending from a base portion 200 of the
wrench head 100 adjoining the handle to a free end 122,
and a fastener room 160 located in the drive opening of
the wrench head 100 for accommodating the workpiece
W to be rotated.

[0016] The first jaw 110 is preferably formed with a
recessed portion 112 at an inner section (a section away
fron the first driving wall 114) thereof (see FIG. 2A) ca-
pable of accommodating the angled portion of the work-
piece W to facilitate smooth operation during the reverse
rotation of the wrench at which the workpiece W is not
rotated. According to an alternative embodiment, the re-
cessed portion 112 of the first jaw 110 may be omitted,
and the inside portion of the second jaw 120 is made
larger so as to accommodate the workpiece W during
the reverse rotation of the wrench without rotating the
workpiece W. In this alternative embodiment, although
the weight of the wrench is increased, the functions of
the wrench of the present invention can still be achieved.
[0017] The second jaw 120 comprises:

a second driving wall 124, formed on the free end
122 of the second jaw 120 and facing the first driving
wall 114;

aninner wall 126, extending from the second driving
wall 124 toward the inside portion of the second jaw
120;

a rear-end wall 127 provided adjacent to the base
portion 200, said rear-end wall 127 facing said first
jaw 110 so as to work with said first jaw 110 to clamp
a portion of the workpiece W to be rotated;

a concavity 128 formed between said second driving
wall 124 and said rear-end wall 127 and having a
wall forming a portion of said inner wall 126;

an auxiliary jaw retracting opening 130, which ex-
tends from the base portion 200, faces a jaw opening
170 (which will be explained below) and adjoins the
concavity 128, wherein the auxiliary jaw retracting
opening 130 preferably does not penetrate the sec-
ond jaw 120;

an auxiliary jaw 140, partially disposed in the auxil-
iary jaw retracting opening 130, and elastically (see
aspring Sinthe drawings) and longitudinally slidable
along the auxiliary jaw retracting opening 130;

an interior end 146 for elastically coupled to the aux-
iliary jaw retracting opening 130 (with the spring S);
a limiting slot 148; and

an auxiliary jaw limiting member 150, extending
(from a surface of the second jaw 120) through an
opening 152 to the auxiliary jaw retracting opening
130, and coupled with the limiting slot 148, for con-
fining the auxiliary jaw 140 to move between a first
position in which the auxiliary jaw 140 is non longi-
tudinally biased and a second position in which the
auxiliary jaw 140 is longitudinally biased.

[0018] The inner wall 126 is preferably formed with a
slot having a U-shaped cross-section so as to allow the
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auxiliary jaw 140 to slide thereon. Specifically, the U-
shaped slot extends from the auxiliary jaw retracting
opening 130 toward the jaw opening 170 and has a lon-
gitudinal opening facing the auxiliary jaw 140. Therefore,
the auxiliary jaw 140 can be partly embraced in the U-
shaped inner wall 126 during its movement in the slot.
[0019] The rear-end wall 127 is preferably arranged in
away that it does not exceed a half of a workpiece contact
edge WS that is adjacent to the base portion 200 (i.e.,
the rear-end wall 127 does not exceed an inner half por-
tion of the workpiece contact edge WS). Accordingly,
when the open-ended wrench 1 is used to roatate a work-
piece W, the rear-end wall 127 will share a part of the
torque required to drive the workpiece W; whereas when
the open-ended wrench 1 is ratcheted back with no loos-
ening/tightening action, the rear-end wall 127 will not ob-
struct the movement of the auxiliary jaw 140 relative to
the associated contact edge WS of the workpiece W.
Preferably, the smallest width between the rear-end wall
127 and the first driving wall 114 of the first jaw 110 is
approximately the size of the workpiece W.

[0020] The auxiliary jaw 140 preferably comprises a
pillow 142 facing the inner wall 126 for contacting/abut-
ting it and a "fastener contact surface" for contacting the
workpiece W. The "fastener contact surface" comprises
a driving surface 143 and a pushing surface 144. Pref-
erably, when the auxiliary jaw 140 is located in the first
position in which the auxiliary jaw 140 is unbiased and
fully extended by spring S, the minimum width between
the "fastener contact surface" thereof and the first driving
wall 114 of the first jaw 110 is substantially equal to the
size of the workpiece W. The driving surface 143 sub-
stantially faces a workpiece contact edge WS of the work-
piece W to be rotated, so that it can work with the first
jaw 110 to grip the workpiece W and apply aforce (torque)
thereto during operation. The driving surface 143 is pref-
erably formed with corrugations shown in the drawings
or similar friction structure to obtain a better gripping
force. The pushing surface 144 is substantially directed
toward the drive opening and adjacent to the portion of
the workpiece contact edge WS that is away from the
base portion 200 (which means that the pushing surface
144 faces an outer portion of the contact edge WS, as
shown in FIG. 2A), so that it can be pushed by the outer
portion of the contact edge WS of the workpiece W to be
rotated when the ratchetable open-ended wrench 1 is
ratcheted back with no loosening/tightening action, while
at the same time the auxiliary jaw 140 is retracted into
the auxiliary jaw retracting opening 130 as workpiece W
enters the concavity 128. The pushing surface 144 pref-
erably includes a gentle cambered/curved surface. The
driving surface 143 is connected to the pushing surface
144 preferably by a smooth cambered/curved surface.
More specifically, the "fastener contact surface" of the
auxiliary jaw 140 extends with a curved surface from the
driving surface 143 to the pushing surface 144 (that is,
the pushing surface 144 itself has a cambered/curved
surface, and the pushing surface 144 is connected to the
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driving surface 143 by a cambered/curved surface),
thereby making the workpiece W smoothly slide from the
driving surface 143 to the pushing surface 144. With this
configuration, when the ratchetable open-ended wrench
1is ratcheted back without rotating the workpiece W from
a gripping position (holding the workpiece W), a smooth,
continuous operation can be obtained. Accordingly, us-
ers who tighten/loosen the workpiece W by the ratcheta-
ble open-ended wrench 1 of the present invention can
perform a series of smooth, continuous operation steps,
including inserting the ratchetable open-ended wrench 1
to the workpiece W, rotating the workpiece W by the
wrench 1, and ratcheting the wrench 1 back without loos-
ening/tightening the workpiece W. Compared with prior
art references such as US5533428 and US7111529 in
which the back-ratcheting rotation require a series of se-
quential partial-turn strokes which are not continuous or
smooth due to the complicated wrench head structures
(inthese patents, users must partially "move" the wrench
during back-ratcheting operation of the wrench to find
appropriate positions for force application), the present
invention significantly improves back-ratcheting opera-
tion of the wrench.

[0021] Advantageously, with the above structure,
when the open-ended wrench 1 of the present invention
is the driving operation, the rear-end wall 127 and the
driving surface 143 of the auxiliary jaw 140 work together
to provide the torque required to drive the workpiece W;
whereas when the open-ended wrench 1 is ratcheted
back with no loosening/tightening action, the pushing sur-
face 144 of the auxiliary jaw 140 can be pushed by the
outer portion of the contact edge WS of the workpiece
W and the end of rear-end wall 127 will not obstruct the
movement of the auxiliary jaw 140 relative to the asso-
ciated contact edge WS of the workpiece W. Therefore,
a smooth operation of the open-ended wrench 1 can be
obtained no matter if it is in the driving operation or re-
verse operation.

[0022] The limiting slot 148 is preferably in the form of
a longitudinal notch located on one side of the auxiliary
jaw 140, and defined between a shoulder 154 of the pillow
142, a shoulder 156 of the interior end 146, and the inner
wall 126. According to this embodiment, the limiting slot
148 is a notch having a U-shaped structure near a side
of the auxiliary jaw 140, and is surrounded by the inner
wall 126 so as to work as a groove/slot. With this struc-
ture, the auxiliary jaw limiting member 150 is coupled in
the limiting slot 148, so that auxiliary jaw 140 moves be-
tween a first position (at which the auxiliary jaw 140 is
unbiased by the workpiece W and fully extended by the
spring S) and a second position (in which the auxiliary
jaw 140 is biased and fully compressed by the workpiece
W), due to the blocking of the shoulders 154 and 156.
According to another embodiment of the present inven-
tion, the limiting slot 148 is a longitudinal notch substan-
tially located in the auxiliary jaw 140 and spaced a dis-
tance (not shown) from the periphery of the auxiliary jaw
140 and the inner wall 126.
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[0023] Preferably, in order to achieve a better effect,
the included angle between the driving surface 143 and
a longitudinal centerline of the auxiliary jaw 140 is made
as small as possible, so that when the user uses the
ratchetable open-ended wrench 1 to rotate (tighten or
loosen) the workpiece W, at least a large part of or the
overall torque on the auxiliary jaw 140 is converted into
a component force along the radial direction of the aux-
iliary jaw 140. In another preferred embodiment, the
pushing surface 144 of the auxiliary jaw 140 extends from
anend adjacentto theinnerwall 126 to the driving surface
143 preferably shaped as a gentle cambered/curved sur-
face. With this feature, during the back-ratcheting oper-
ation of the wrench 1 without rotating the workpiece W,
a direction of force application between the contact edge
WS of the workpiece W and the pushing surface 144 is
mostly or almost parallel to the longitudinal centerline of
the auxiliary jaw 140 (or of the auxiliary jaw retracting
opening 130), so all or most of the force applied to the
pushing surface 144 can be parallel to the longitudinal
centerline of the auxiliary jaw 140, thus reducing the abra-
sion between the pillow 142 and the inner wall 126.
[0024] Thefastenerroom 160is used to accommodate
the workpiece W to be rotated, which is substantially lo-
cated between the auxiliary jaw 140 and the first driving
wall 114, and adjoins the concavity 128. The fastener
room 160 and the concavity 128 work together in such a
way that they form a working space which is sufficiently
large to allow the workpiece W to remain therein for a
turn of the wrench head 100/handle H, e.g., a full 360-
degree turn or a back turn without rotating the workpiece
W. Therefore, whenever the ratchetable open-ended
wrench 1 is operated to rotate the workpiece W or is
ratcheted back without rotating the same, there is no
need to remove the wrench 1 from the workpiece W. That
is, the steps of rotating the workpiece W by the wrench
1 and ratcheting the wrench 1 back without rotating the
workpiece W can be completed with the workpiece W
remaining in the working space formed by the fastener
room 160 and the concavity 128.

[0025] A jaw opening 170 is defined between the first
driving wall 114 of the firstjaw 110 and the second driving
wall 124 of the second jaw 120. The width of the jaw
opening 170 is substantially the same as the size of the
workpiece W to be rotated, so that the first jaw 110 to-
gether with the second jaw 120 may tighten/loosen the
workpiece W as a typical open-ended wrench.

[0026] In prior art references such as US7,111,529, in
order to provide the function of back-ratcheting rotation
without loosening/tightening action, the width of the jaw
opening of the wrench must be larger than the workpiece
W (i.e., the size of the jaw opening is inconsistent with
that of the workpiece W) with the complicated structure
of the fastener room and the auxiliary jaw 11 facing the
base area 19. Moreover, cover plates 23, 25 and a weld-
ing process are required. An advantage of the present
invention is that the width of the jaw opening 170 can be
made substantially the same size as that of the workpiece
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W to be rotated. This allows the appearance and size of
the wrench head 100 of the ratchetable open-ended
wrench 1 of the present invention to be almost identical
to those of conventional open-ended wrenches without
ratchetable functions. The ratchetable open-ended
wrench 1 can be manufactured with less material, and
can be applied to small-sized wrenches for small work-
pieces W. Further, as indicated above, according to the
present invention, the minimum width between the "fas-
tener contact surface" of the auxiliary jaw 140 and the
first driving wall 114 of the first jaw 110 may be substan-
tially equal to the size of the workpiece W. Thus, the
overall operation, including gripping the workpiece W
with the jaw opening 170 of the ratchetable open-ended
wrench 1, rotating the workpiece W by the wrench 1,
ratcheting the wrench 1 back without loosening/tighten-
ing the workpiece W, and again rotating the workpiece
W again, is very smooth. Another advantage is that the
auxiliary jaw retracting opening 130 of the present inven-
tion is formed in the base portion 200, which does not
need the cover plates of US7,111,529 or a welding proc-
ess. The above advantages are a great improvement as
compared with the prior arts.

[0027] FIGs. 3A to 3G are schematic views showing
how the back-ratcheting movement of ratchetable open-
ended wrench 1 without loosening/tightening the work-
piece W is achieved. The workpiece W is a hexagonal
nut, so each back-ratcheting movement of wrench 1
around an angle of workpiece W requires a turn of 60°,
as illustrated in FIGs. 3A to 3G. FIGs. 3A-3B, 3B-3C, 3C-
3D and 3D-3G show the relative positions between the
auxiliary jaw 140 and the contact edge WS of the work-
piece W each time the wrench head 100 turns back 10°.
In FIG. 3A, the auxiliary jaw 140 reaches the first position
in which the workpiece W does not longitudinally bias the
auxiliary jaw 140, with the driving surface 143 preferably
close to the contact edge WS. In this position, the auxil-
iary jaw 140 and the rear-end wall 127 work with the first
jaw 110 to grip the nut. Accordingly, if the ratchetable
open-ended wrench 1 turns in the clockwise direction,
the nut can be tightened/loosened. As shown in FIG. 3B,
when the ratchetable open-ended wrench 1 turns in the
counterclockwise direction, the counterforce applied by
the nut to the pushing surface 144 forces the auxiliary
jaw 140 to retract into the auxiliary jaw retracting opening
130 and travel toward the base portion 200, in which step
the auxiliary jaw 140 moves from the first position to the
second position in which the auxiliary jaw 140 is in a fully
compressed position closest to base portion 200. Since
the length of the rear-end wall 127 should not obstruct
the back-ratcheting operation, it is preferred that the end
of the rear-end wall 127 should not exceed the inner half
portion of the workpiece contact edge WS of the work-
piece W to be rotated. Further, as shown in FIGs. 3C to
3G, by continuing turning the wrench 1 to pass around
an angle of the nut (as shown in FIG. 3F), the auxiliary
jaw 140 returns to its first position (as shown in FIG. 3G)
fully extended by the spring S. Thus, the wrench 1 is
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ready for another tightening/loosening action in the clock-
wise direction again.

Claims

1. A ratchetable open-ended wrench for turning a ro-
totable workpiece (W) having a driven part, whereby
the width between parallel sides of the driven part
defines the size of the workpiece, comprising:

a wrench head (100) for rotating the workpiece,
which includes a drive opening therein, compris-

ing:

a first jaw (110) including a first driving wall
(114);

a second jaw (120) adaptable to work the
first jaw (110) to turn the workpiece (W),
substantially extending from a base portion
(200) of the wrench head (100) to a free end
(122), and comprising:

a second driving wall (124), formed on
the free end (122) of the second jaw
(120) and facing the first driving wall
(114);

an inner wall (126), extending from the
second driving wall (124) to an inside
portion of the second jaw (120);
arear-end wall (127) provided adjacent
to the base portion (200);

characterized in that

the rear-end wall (127) of the second jaw
(120) faces said firstjaw (110) so as to work
with said first jaw (110) to clamp a portion
of a contact edge (WS) of the workpiece (W)
to be rotated; both the rear-end wall (127)
of the second jaw (120) and the first driving
wall (114) of the first jaw (110) interact with
the workpiece (W) in order to apply a torque
to the workpiece (W); the second jaw further
comprising:

a concavity (128) formed between said
second driving wall (124) and the rear-
end wall (127); and in that

the wrench head (100) further comprising:
an auxiliary jaw retracting opening (130),
extending from the base portion (200) and
adjoining the concavity (128);

an aukxiliary jaw (140) elastically and longi-
tudinally slidable along the auxiliary jaw re-
tracting opening (130), comprising:

a pillow (142) facing the inner wall
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(126);
a fastener contact surface for contact-
ing the workpiece, comprising:

a driving surface (143), substan-
tially disposed adjacent the contact
edge (WS) of the workpiece (W) ;
and

a pushing surface (144), substan-
tially directed toward said drive
opening and provided adjacent the
portion of the workpiece (W) con-
tact edge (WS) that is away from
the base portion (200);

an interior end (146) for elastically
coupled to the auxiliary jaw retract-
ing opening (130);

a limiting slot (148);

an auxiliary jaw limiting member (150), cou-
pled with the limiting slot (148), for confining
the auxiliary jaw (140) to move between an
unbiased first position and a biased second
position; and

afastener room (160), located between the aux-
iliary jaw (140) and the first driving wall (114)
and adjoining the concavity (128), wherein the
concavity (128) and the fastener room (160) to-
gether forms a working space which is sufficient-
ly large to allow the workpiece (W) to remain
therein for a turn of the wrench head (100).

The ratchetable open-ended wrench according to
claim 1, characterized in that a width between the
first driving wall (114) of the first jaw (110) and the
second driving wall (124) of the second jaw (120) is
substantially equal to a size of the workpiece (W).

The ratchetable open-ended wrench according to
claim 1, characterized in that a minimum width be-
tween the fastener contact surface of the auxiliary
jaw (140) and the first driving wall (114) of the first
jaw (110) is substantially equal to a size of the work-
piece (W), and wherein a minimum width between
the rear-end wall (127) and the first driving wall (114)
is substantially equal to the size of the workpiece (W).

The ratchetable open-ended wrench according to
claim 1, characterized in that the inner wall (126)
is formed with a slot having a U-shaped cross-sec-
tion so as to allow the auxiliary jaw (140) to slide
thereon.

The ratchetable open-ended wrench according to
claim 1, characterized in that the pushing surface
(144) of the auxiliary jaw (140) is arc-shaped.
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6.

10.

The ratchetable open-ended wrench according to
claim 1, characterized in that the fastener contact
surface of the auxiliary jaw (140) is characterized
in that the pushing surface (144) and the driving
surface (143) are connected through a curved sur-
face.

The ratchetable open-ended wrench according to
claim 1, characterized in that the limiting slot (148)
is defined as a longitudinal notch between a shoulder
(154) of the pillow (142), a shoulder (156) of the in-
terior end (146) and the inner wall (126) .

The ratchetable open-ended wrench according to
claim 1, characterized in that the limiting slot (148)
is a longitudinal notch substantially located in the
auxiliary jaw (140) and spaced a distance from a
periphery of the auxiliary jaw (140).

The ratchetable open-ended wrench according to
claim 1, characterized in that a recessed portion
(112) is formed on an inner section of the first jaw
(110).

The ratchetable open-ended wrench according to
claim 1, characterized in that the end of the rear-
end wall (127) does not exceed a half of the work-
piece contact edge (WS) that is adjacent to the base
portion (200).

Patentanspriiche

1.

Offener Ratschen-Schraubenschliissel zum Drehen
eines drehbaren Werkstiicks (W) mit einem Mitnah-
meteil, wodurch die Weite zwischen zwei parallelen
Seiten des Mithnahmeteils die Gré3e des Werkstiicks
definiert, umfassend:

einen Schraubenschlissel-Kopf (100) zum Dre-
hen des Werkstiicks, der eine Mitnahme-Off-
nung darin aufweist umfassend:

eine erste Backe (110), die eine erste Mit-
nahme-Wandung (114) aufweist;

eine zweite Backe (120), die beschaffen ist
mit der ersten Backe (110) zusammen zu
arbeiten, um das Werkstuck (W) zu drehen,
und die sichim Wesentlichen von einem Ba-
sis-Abschnitt (200) des Schraubenschlis-
sel-Kopfs (100) zu einem freien Ende (122)
hin erstreckt und umfasst:

eine zweite Mithahme-Wandung (124), die an
dem freien Ende (122) der zweiten Backe (120)
ausgebildet ist und der ersten Mitnahme-Wan-
dung (114) gegenuber steht;

eine innere Wandung (126), die sich von der
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zweiten Mithnahme-Wandung (124) zu einem in-
neren Abschnitt der zweiten Backe (120) hin er-
streckt;

eine hintere Wandung (127), die benachbart zu
dem Basis-Abschnitt (200) angeordnet ist;
dadurch gekennzeichnet, dass

die hintere Wandung (127) der zweiten Backe
(120) der ersten Backe (110) gegenuber steht,
um somit mit der ersten Backe (110) zusammen
zu wirken, um einen Abschnitt einer Kontakt-
Kante (WS) des zu drehenden Werkstiicks (W)
einzuklemmen; wobei beide, die hintere Wan-
dung (127) der zweiten Backe (120) und die er-
ste Mithahme-Wandung (114) der ersten Backe
(110), mit dem Werkstlick (W) zusammen wir-
ken, um ein Drehmoment auf das Werksttick (W)
auszuliben; wobei die zweite Backe weiter um-
fasst:

eine Wélbung (128), die zwischen der zwei-
ten Mithahme-Wandung (124) und der hin-
teren Wandung (127) ausgebildet ist; und
dass der Schraubenschlissel-Kopf (100)
weiter umfasst: eine zusatzliche die Backe
zuriick fiihrende Offnung (130), die sich von
dem Basis-Abschnitt (200) erstreckt und an
die Wolbung (128) angrenzt;

eine zusatzliche Backe (140), die elastisch
und in Langsrichtung gleitend entlang der
zusatzlichen die Backe zurilck fiihrenden
Offnung (130) ausgebildet ist, umfassend:
ein Kissen (142), das der inneren Wandung
(126) gegenliber steht;

eine Befestigungs-Kontakt-Flache zum
Kontaktieren des Werkstiicks, umfassend:

eine Mitnahme-Flache (143), die im
Wesentlichen benachbart zu der Kon-
takt-Kante (WS) des Werkstlicks (W)
angeordnet ist; und

eine Schiebe-Flache (144), die im We-
sentlichen auf die Mitnahme-Offnung
ausgerichtetistund benachbartzu dem
Abschnitt des Werkstlcks (W) mit der
Kontakt-Kante (WS), die von dem Ba-
sis-Abschnitt (200) entfernt ist, vorge-
sehen ist;

ein innenseitiges Ende (146) um ela-
stisch mit der die zuséatzliche Backe zu-
riick filhrenden Offnung (130) verbun-
den zu sein;

einen Begrenzungs-Schlitz (148);

ein die zusétzliche Backe begrenzen-
des Element (150), das mit dem Be-
grenzungs-Schlitz (148) verbunden ist,
um die zusatzliche Backe (140) zu be-
schranken, sich zwischen einer ersten
nicht-vorgespannten Position und ei-
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ner vorgespannten Position zu bewe-
gen; und

einen Befestigungs-Raum (160), der
zwischen der zusétzlichen Backe (140)
und der ersten Mitnahme-Wandung
(114) angeordnet ist und an die Wol-
bung (128) angrenzt, wobei die Wol-
bung (128) und der Befestigungs-
Raum (160) zusammen einen Arbeits-
Bereich ausbilden, der grof3 genug ist,
dem Werkstiick (W) zu ermdglichen,
darin fur eine Drehung des Schrauben-
schlissel-Kopfs (100) zu verweilen.

Offener Ratschen-Schraubenschliissel nach An-
spruch 1, dadurch gekennzeichnet, dass eine
Weite zwischen der ersten Mitnahme-Wandung
(114) der ersten Backe (110) und der zweiten Mit-
nahme-Wandung (124) der zweiten Backe (120) im
Wesentlichen gleich zu einer Grofie des Werkstiicks
(W) ist.

Offener Ratschen-Schraubenschliissel nach An-
spruch 1, dadurch gekennzeichnet, dass ein mi-
nimale Weite zwischen der Befestigungs-Kontakt-
Flache der zusatzlichen Backe (140) und der ersten
Mithahme-Wandung (114) der ersten Backe (110)
im Wesentlichen gleich zu einer GréRe des Werk-
stlicks (W) ist, und wobei eine minimale Weite zwi-
schen der hinteren Wandung (127) und der ersten
Mithahme-Wandung (114) im Wesentlichen gleich
zu der Grof3e des Werkstuicks (W) ist.

Offener Ratschen-Schraubenschlissel nach An-
spruch 1, dadurch gekennzeichnet, dass die in-
nere Wandung (126) mit einem Schlitz ausgebildet
ist, der einen U-férmigen Querschnitt aufweist, um
somit der zuséatzlichen Backe (140) zu ermdglichen,
daraufzu gleiten.

Offener Ratschen-Schraubenschlissel nach An-
spruch 1, dadurch gekennzeichnet, dass die
Schiebe-Flache (144) der zusatzlichen Backe (140)
bogen-férmig ist.

Offener Ratschen-Schraubenschliissel nach An-
spruch 1, dadurch gekennzeichnet, dass die Be-
festigungs-Kontakt-Fache der zusatzlichen Backe
(140) gekennzeichnet ist indem die Schiebe-Fla-
che (144) und die Mithahme-Flache (143) durch eine
gebogene Flache verbunden sind.

Offener Ratschen-Schraubcnschliissel nach An-
spruch 1, dadurch gekennzeichnet, dass der Be-
grenzungs-Schlitz (148) als eine Langs-Nut zwi-
schen einer Schulter (154) des Kissens (142), einer
Schulter (156) des internen Endes (146) und der in-
neren Wandung (126) definiert ist.
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Offener Ratschen-Schraubenschlissel nach An-
spruch 1, dadurch gekennzeichnet, dass der Be-
grenzungs-Schlitz (148) eine Langs-Nut, die im We-
sentlichen in der zusatzlichen Backe (140) angeord-
net und in einem Abstand von der Peripherie der
zusatzlichen Backe (140) entfernt ist.

Offener Ratschen-Schraubenschlissel nach An-
spruch 1, dadurch gekennzeichnet, dass ein aus-
gesparter Abschnitt (112) an einem inneren Ab-
schnitt der ersten Backe (110) ausgebildet ist.

Offener Ratschen-Schraubenschliissel nach An-
spruch 1, dadurch gekennzeichnet, dass das En-
deder hinteren Wandung (127) nicht Giber eine Halfte
der Werkstuck-Kontakt-Kantc (WS) hinausgeht, die
benachbart zu dem Basis-Abschnitt (200) ist.

Revendications

Une clé a extrémité ouverte a cliquet pour la rotation
d’une piece de travail rotative (W) ayant une partie
entrainée, au moyen de laquelle la largeur entre les
cétés paralléles de la partie entrainée définit la di-
mension de la piece de travail, comportant :

une téte de clé (100) pour la mise en rotation de
la piéce de travail, laquelle inclut une ouverture
d’entrainement , comportant :

une premiere machoire (110) présentant
une premiere paroi d’entrainement (114) ;
une seconde méachoire (120) adaptable
pour coopérer avec la premiere machoire
(110) pour la mise en rotation de la piéce
de travail (W), s’étendant substantiellement
d’une partie de base (200) de la téte de clé
(100) vers une extrémité ouverte (122), et
comportant:

une seconde paroi d’entrainement (124), for-
mée sur I'extrémité ouverte (122) de la seconde
machoire (120) et faisant face a la premiere pa-
roi d’entrainement (114);

une paroi intérieure (126), s’étendant depuis la
seconde paroi d’entrainement (124) jusqu’a une
partie intérieure de la seconde méchoire (120) ;
une paroi de terminaison arriere (127) a c6té de
la partie de base (200) ; caractérisée en ce que
la paroi présentant une extrémité arriere (127)
de la seconde machoire (120) fait face a ladite
premiére méachoire (110) dans le but de coopé-
rer avec ladite premiére méachoire (110) pour
maintenir une partie d’'un bord de contact (WS)
de la piéce de travail (W) a faire tourner ; la paroi
de terminaison arriere (127) de la seconde ma-
choire (120) ainsi que la premiére paroi d’entrai-
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nement (114) de la premiére machoire (110)
coopérant avec la piéce de travail (W) en vue
de I'application d’un couple a la piéce de travail
(W) ; la deuxieme machoire comportant en
outre:

une concavité (128) formée entre ladite se-
conde paroi d’entrainement (124) et ladite
paroi de terminaison arriére (127) ;

et en ce que

la téte de clé (100) comportant en outre :
une ouverture de retrait d’'une machoire
auxiliaire p (130), s’ étendant de la partie de
base (200) et attenant la concavité (128) ;
une machoire auxiliaire (140) pouvant glis-
ser longitudinalement de maniére élastique
le long de I'ouverture de retrait de la ma-
choire auxiliaire (130), comportant :

un coussinet (142) faisant face a la pa-
roi intérieure (126) ;

une surface de contact d’attache pour
le contact avec la piéce de travail, com-
portant:

une surface d’ entrainement (143), disposé
substantiellement et adjacente au bord de
contact (WS) de la piece de travail (W) ; et
une surface de poussée (144), substantiel-
lement orientée vers I'ouverture d’ entrai-
nement et disposée de maniere adjacente
a la partie du bord de contact (WS) de Ila
piéce de travail (W) éloignée de la partie de
base (200) ;

une extrémité intérieure (146) couplée de
maniére élastique a I'ouverture de retrait de
la machoire auxiliaire (130) ;

une fente de limitation (148) ;

un membre de limitation de la méachoire
auxiliaire (150), couplé a la fente de limita-
tion (148), pour confiner la machoire auxi-
liaire (140) a un déplacement entre une pre-
miére position non biaisée et une deuxiéme
position biaisée ; et une chambre d’attache
(160), disposée entre la machoire auxiliaire
(140) et la premiére paroi d’entrainement
(114) et attenante ala concavité (128), dans
laquelle la concavité (128) et la chambre
d’'attache (160) délimitent ensemble un es-
pace de travail suffisamment grand pour
permettre a la piece de travail (W) d’y de-
meurer pendant un tour de la téte de clé
(100).

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce qu’une largeur entre
la premiére paroi d’ entrainement (114) de la pre-
miére machoire (110) et la seconde paroi d’entrai-
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nement (124) de la deuxieme machoire (120) est
substantiellement égale a la dimension de la piéce
de travail (W).

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce qu’une largeur mini-
male entre la surface de contact d’attache de la ma-
choire auxiliaire (140) et la premiéere paroi d’ entrai-
nement (114) de la premiére méchoire (110) est
substantiellement égale a la dimension de la piece
de travail (W), et dans laquelle une largeur minimale
entre la paroi de terminaison arriere (127) et la pre-
miére paroi d’ entrainement (114) est substantielle-
ment égale a la dimension de la piece de travail (W).

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce que la paroi intérieu-
re (126) est formée avec une fente ayant une section
transversale en forme de U afin de permettre a la
machoire auxiliaire (140) d’y glisser.

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce que la surface de
poussée (144) de la machoire auxiliaire (140) pré-
sente la forme d’un arc.

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce que la surface de
contact d’'attache de la machoire auxiliaire (140) est
caractérisée en ce que la surface de poussée (144)
et la surface d’ entrainement (143) sont reliées au
moyen d’une surface courbe.

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce que la fente de limi-
tation (148) est définie comme une entaille longitu-
dinale entre un épaulement (154) du coussinet (142),
un épaulement (156) de I'extrémité intérieure (146)
et la paroi intérieure (126).

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce que la fente de limi-
tation (148) est une entaille longitudinale substan-
tiellement disposée dans la machoire auxiliaire (140)
et espacée d’'une certaine distance de la périphérie
de la machoire auxiliaire (140),

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce qu’une partie en re-
trait (112) est formée sur une section intérieure de
la premiere machoire (110).

La clé a extrémité ouverte a cliquet selon la reven-
dication 1, caractérisée en ce que I'extrémité de la
paroi de terminaison arriere (127) ne dépasse pas
la moitié du bord de contact de la piéce de travail
(WS) qui est adjacente a la partie de base (200).
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