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PIPE WRENCH
CROSS-REFERENCE TO RELATED APPLICATIONS

{8801} This application is a continuation-in-part of and claims priority to co-pending U.S.
Patent Application No. 14/226,221, filed March 26, 2014, which claims priority to U5,
Provisional Patent Application No. 61/805,422, filed March 26, 2013, the entire contents of

ail of which are herein incorporated by reference.

{6083} This application also clabms priority to U.S. Provisional Patent Application No.
62/180,255, filed hune 16, 2013, U.S. Provisional Patent Application No. §2/094,465, filed
Decernber 19, 2014, and ULS. Provisional Patent Application No. 62/042,602, filed August

27, 2014 the entive contents of all of which are herein ncorporated by reference.

BACKGROUND
16663) The presont imvendion relates to wrenches, and more particularly to pipe wrenches.
[8004] Pipe wrenches are typically used {o rotate, tighten, or otherwise manipulate pipes,

valves, fittings, and other plumbing components. Some types of pipe wrenches include a
fixed jaw and a hook jaw movable with respect to the fixed jaw to adjust the spacing between
the jaws. Because pipe wraenches are often used to apply torgue to round work pieces, the

saws typically inclade tecth for aproved grip.
SUMMARY

[3805] In one embodiment, 3 pipe wrench includes a head having a first aperture, a first
iaw coupled to the head having a plurality of teeth that define a fivst contact region, and a
second jaw partially extending through the aperture of the head having a threaded portion and
a plurality of teeth that define 8 second contact region. The second contact region extends
beyond the first contact region in a direction paraliel to side surfaces of the head. The second
condact region defines a width, The pipe wrench also includes an actuator having threads
engaged with the threaded portion of the sccond jaw such that rotation of the actuator moves
the second contact region of the second jaw relative to the first contact region of the first jaw,

and an cxtension handle removably coupled to the head. The extension handle and the
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second jaw define a length. A ratic of the width of the second contact region and the length is

iess than about 0.1,

{8006} In another embodiment, & pipe wrench includes a head having a first aperture, a
first jaw coupled to the head having & plurality of toeth that define a fivst contact region, a
second jaw partially extending through the aperture of the head having a threaded portion and
a plurality of teeth that define a second contact region, an actoator having threads engaged
with the threaded portion of the second jaw such that rotation of the actuator moves the
second contact vegion of the second jaw relative to the first contact vegion of the fivst jaw, and
a handle having a proximal end portion and a distal end portion. The distal end portion is
adjacent the head and the proximal end portion is opposite the distal end portion. The
proximal end portion includes a bore. The pipe wrench also includes a first extension handle

selectively coupled within bore,

16607] In still another embodiment, a pipe wrench inchudes a head having a first aperture
defining a central axis. The pipe wrench includes a first jaw coupled to the head having a
plurality of tecth defining a fivst contact region, and a second jaw partially extending through
the aperture of the head having a threaded portion and a plurality of teeth defining a second
condact region. The second contact region extends beyond the first contact region in g
direction parallel to side surfaces of the head. The pipe wrench inchudes a biasing mechanism
located within the first aperture to align the threaded portion of the sccond jaw with the
central axis of the first aperture, and an actuator having threads engaged with the threaded
portion of the second jaw such that rotation of the actuator moves the second contact region

of the sccond jaw relative to the first contact region of the first jaw.
BRIEF DESCRIPTION OF THE DRAWINGS

{8068} FIG. 1 1s a front perspective view of a wrench according to an embodiment of the

mvention,

{3009 FIG. 2 is a back perspective view of the wrench of FIG. 1.
18616} FIG. 3 i3 a partial front view of the wrench of FIG. 1.
8011y FIG. 4 is a partial side view of the wrench of FIG. 1.

16412) FIG. 5 is a cross-sectional view of a thumb wheel of the wrench of FIG. 1.

o
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[B813] FIG

PCT/US2015/046847

. 6 1s a cross-sectional view taken along 66 of the wrench of FIG. 3

ncleding a hook jaw n a first position.

[6014]  FIG

. 7 is a cross-sectional view taken along 6—6 of the wrench of FIG. 3

nchuding the hook jaw in a sccond position.

[0015]  FIG
FIG. 1.

[0016]  FIG
0171 FIG

handle lengths.

[8818] FIG
mvention.
18619] FIG
msert,

[8828] FIG
18621} FIG

. & is a perspective view of a portion of a floating mechanism of the wrench of

. 9 is a detatled view of an end cap taken along 8—8 of the wrench of FIG. 1.

. 10 is a side view of the wrench of FIG. 1 including different extension

. 11 1s a perspective view of a wrench according to another embodiment of the

. 12 is a perspective exploded view of the wrench of FIG. 10 including an

. 13 1s a partial cross-sectional view of prior art pipe and cleanout cover,

. 14 is a side view of & wrench according fo another erobodiment of the

mvention including an extension handle in a stored position.

9622]  FIG

. 15 15 a side view of the wrench of FI1G. 13 with the extension bandle i an

extended position,

106231 FIG

. 16 18 a side view of a wrench according to another embodiment of the

mvention inchiding an extension handle i a stored position.

[8024] FIG

.17 1s a side view of the wrench of FIG. 15 with the extension handle in an

gxtended position,

{8625} FIG

[8026] FIG

embodiment of

. 18 is a rear view of the wrench of FIG. 6.

. 19 18 a partial side view of a handle of a wrench according o another

the invention inchuding an extension handle in a stored position.
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88271 FI1G. 20 1s a partial side view of the handle of the wrench of FIG, IR with the

extension handle in an extended position.

{6028] FIG. 21 i5 a partial side view of 3 handle of 2 wrench according to another

cembodiment of the invention inclading an extension handle.

[3629] FIG. 22 is a partial side view of a handle of a wrench according to ancther

embodiment of the invention including an extension handle.

[8038] FIG. 23 is a partial side view of a handle of a wrench according to another

embodiment of the invention inchiding an extension handle.
16631} FIG. 24 is a cross-sectional view of a non-rotational feature of a wrench.

18032} FIG. 25 1s a partial side view of a handle of a wrench according to another

embodiment of the invention.

18633} Betore any crubodiments of the invention are explained in detail, itis to be
understood that the invention 1s not limited in its application to the details of construction and
the arrangement of components set forth in the following description or illustrated i the
following drawings. The invention is capable of other embodiments and of being practiced
or of being carried out in various ways. Also, it is 10 be understood that the phraseology and
terminology vsed herein is for the purpose of description and should not be regarded as

limiting.
DETAILED DESCRIPTION

(8834} FIG. § illustrates a wrench 10 according to an embodiment of the invention. The
wrench 10 includes a handle 12 and a head 14, The handie 12 is an elongated cylindrical
member having a proximal end portion 16 and a distal end pertion 18 that is adjacent the
head 14, In addition, the handle 12 is integrally formed with the head 14 as a single
component. The handle 12 defines a bore 13 (FIG. 6) with internal threads 15 adjacent the
distal end portion 14, The head 14 includes recessed portions 19 located on opposiic side
surfaces of the head 14 defining a quantity of material that has been removed from the head
14, Stated another way, a first recessed portion 19 1s located on a fivst side surface of the
head 14, and a second recessed portion 19 is located on a second side surface of the head 14.

The ilhustrated head 14 also includes a second recessed portion 21 adjacent one of the
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recessed portions 19, In other embodiments, the head 14 may include two second recessed
portions 21 located on opposiie sides of the head 14, The head 14 also includes a generally
planar surface 45 usable as a havunering surface located on a rear surface of the head 14, In
particular, the wrench 10 i operable as & hammer in that the planar surface 45 strikes an
object {e.g., a work picee}, or the wrench 10 is operable as an anvil surface in that an object
{c.g., a harmomer) sirikes the planar surface 45, In the illustrated embodiment, the handle 12

and the head 14 are made from a metallic matenial (e.g., ductile iron).

TLHIRRY With reference to FIGS. 1 and 2, the wrench 10 includes a first or fixed jaw 28,
and a second or hook jaw 30, In the Hlustrated embodiment, the fixed jaw 28 1 removably
coupled to the head 14 via a pin 25 so that the fixed jaw 28 can be replaced when it becomes
worn. [n one embodiment, the pin 25 allows the fixed jaw 2¥ 1o pivoet relative to the head 14,
n other embodiments, the fixed jaw 28 can be permanently fixed to the head 14, The fixed
iaw 28 and the hook jaw 30 each include a phwality of teeth 32, 34 that define contact regions
36 and 3%, respectively. With reference to FIGS. 3 and 6, the plurality of teeth 32 includes a
width W extending from one recessed portions 19 {¢.g., & first side surface of the head 14) to
the other recessed portion {e.g., 8 second side surface of the head 14) and a length L,
extending parallel to the recessed portions 19 {e.g., paraliel to the first and the sccond side
surfaces). In the illustrated embodiment, the width W is about 0.9 inches and the length L
is about 1.3 inches. In other embodiments, the width W) may be about 0.7 inches to about

1.3 inches, and/or the length L; may be about one inch to about 1.8 inches.

8638} The hook jaw 30 is movable relative to the fixed jaw 28 generally in directions of
arrows 40 and 42, to increase or decrease a distance 44 {(FI1G. 4) between the jaws 28 and 30
{i.c., the perpendicular distance between the contact regions 36 and 38) in order to
accommodate ditferently sizod work picces {e.g., pipes, fittings, cic.). With reference to
FIGS. 3 and 6, the plurality of tecth 34 includes & width W) extending in a direction between
the recessed portions 19, similarly to the width Wi, and a length L, extending parallel to the
recessed portions 19, similarly to the length L. In the illustrated embodiment, the width W,
is about .85 inches, which is less than the width W, and the length 1 is about 1.6 inches.
In other embodiments, the width W, of the phwrality of teeth 32 is less than the width W), of
the plurality of toeth 34, and the length L2 may be about one inch to about 1.92 inches. In
further embodiments, the widths Wy, W) may be equal. Inthe illustrated embodiment, the

hook jaw 30 includes a threaded portion 54 having a plurality of grooves 56 and defining a
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longitudinal axis A. The illustrated hook jaw 30 also includes indicia 61 (FIG. 10} to indicaice

the relative distance 44 between the jaws 28, 30.

{8037} In reference to FIG. 4, the fixed jaw 28 and the hook jaw 30 are ovicntated such
that the hook jaw 30 extends beyond the fixed jaw 28. In particular, the contact region 38 of
the hook jaw 30 extends a distance 31, which is perpendicular to the widths W, W, past the
contact region 36 of the fixed jaw 28. The distance 31 extends paralle] to the recessed
portions 19 {e.g., side surfaces of the head i4). In other words, the distance 31 extends
oppositely from the rear surface of the head 14 defived by the planar surface 45, In the
ithustrated embodiment, the distance 31 can vary from about 1/8 of an fnch to about ¥ of an
imch. The distance 31 can also vary between different sized of wrenches. For example, a 14
inch wrench may include a ditferent distance 31 than an 18 inch wrench. In addition, the
contact region 38 of the hook jaw 30 is orientated at an angle 8 relative to the contact region
36 of the fixed jaw 28. With the contact regions 36, 38 orientated at an angle 8, the fixed jaw
2% and the hook jaw 30 are better suited to grip a circular object {c.g., a pipe). Inthe
iHustrated emboediment, the angle 8 is about 9 degrees. n other embodiments, the angle 9 is
greater than about § degrees and less than about 15 degrecs. The angle 8 can also vary
between different sized of wrenches. For example, a 14 inch wrench may inclode a different

angle 8 than an 18 inch wrench.

18438] The wrench 10 forther includes an actuator or thumb wheel 52 operable to vary
the distance 44 between the jaws 28, 30 and is engaged with the threaded portion 54 of the
hook jaw 30, In the illustrated embodiment, the thumb wheel 532 includes a plurality of
vertically orientated grooves 60 that are generally paraliel to the handle 12, The grooves
provide a slip resistant surface to operate the thumb wheel 52, The thumb wheel 52 also
ncludes internal threads 5% that mesh with the grooves 56 to move the hook jaw 30 in the
direction of arrow 40 or 42 relative to the fixed jaw 28 m vesponse 1o rotation of the thumb
wheel 52, The thumb wheel 52 is located within a recess 62 formed by the head 14 and
flanges 64 projecting from the distal end portion 18 of the handle 12 to prevent the thumb
wheel 52 from moving with the hook jaw 30 in the divections of arrows 40 and 42. The
flanges 64 are of a robust design to promote dorability. A portion of the flanges 64 adjacent
the handie 12 include additional material compared to a conventional wrench to inhibit
impact fracture of the flanges 64 if the wrench 10 15 dropped. In addition, the flanges 64

generally define a curved portion with a radius 68 (FIG. 4). In the illustrated embodiment,

6
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the flanges 64 are positioned below the thumb wheel 52, In other embodiments, a portion of

the flanges 64 may extend partially within the thumb wheel 52.

[8639] With reference to FIG. 5, the thumb wheel 52 i configured as a double-lead
thumb wheel 52 {(also referred 1o as a double-start or double-threaded thumb wheel). The
threads 58 of the thumb wheel 52 define a pitch distance 66 (referred to hereafier as “pitch’™)
and a lead distance 68 (referred to hereafter as “lead”). The pitch 66 is the axial distance
between adjacent crests of the threads 58. The lead 68 is the linear distance that the hook jaw
30 1s advanced {in the direction of arrow 40 or 42) for cach complete rotation of the thumb
wheel 52. A conventionally threaded thumb wheel includes a single thread wrapped helically
within the thumb wheel. The pitch 66 and the lead 68 of the conventional thamb wheel are
equal; therefore the conventional thumb wheel would advance the hook gear 30 & linear
distance equal to the pitch 66 for cach complete rotation. In contrast, the iHustrated thumb
wheel 52 includes two separate threads 58a and S8b, offset 180 degrees and wrapped
helically within the tmimb wheel 52, As such, the hook jaw 30 advances twice the pitch 66
per rotation of the thumb wheel 52 (i.c., the load 68 15 twice the pitch 66), thercby requiring

less rotation of the thumb wheel 52 to adjust the distance 44 between the jaws 28 and 30,

{8048 With reference to FIG. 6, a portion of the threaded portion 54 of the hook jaw 30
1s received in an aperture 70 that extends through the head 14, The aperture 70 inchudes a
front wall 72 and a back wall 74 that converge slightly toward cach other, being farthest apart
at a distal end 76 of the apertare 70. The aperture 70 defines a contral axis B being

substantially parallel with the handle 12.

{6041 In continued reference to FIG. 6, the wrench 10 includes a floating or biasing
mechanism 78 that centers the threaded portion 34 of the hook jaw 30 within the aperture 70
to define a floating position of the hook jaw 30. In other words, the floating mechanism 78
hiases the threaded portion 54 in line with the contral axis B, In the tllustrated embodiment,
the floating mechanism 78 includes two coil springs 84 and an intermediate member 75
having a pair of longitudinally extending goide walls 86 and 88 connected by a web 90 (FIG.
8). In the illustrated embodiment, the guide wall 86 is longer than the guide wall 88, In
addition, the guide wall 86 is adjacent the front wall 72 as the guide wall 88 is adjacent the
back wall 74. The guide walls 86, 88 are located between the coil springs 84 and the hook
jaw 30, The coil springs 84 are disposed within corresponding recesses 94 located on the

back wall 74 and the front wall 72 with the recesses 94 being offsct relative to cach other.

~3
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Stated ancther way, the coil springs 84 are nonconcentric relative to each other. In the
iHustrated embodiment, one coil spring 84 is received in one recess 94 on the back wall 74,
and one coil spring 84 1s received n one recess 94 on the front wall 72, In particular, the coil
spring 84 associated with the front wall 72 is positioned closer to the distal end 76 of the
aperture 70 along the central axis B than the coif spring 84 associated with the back wall 74
In other embodiments, the coil spring 84 associated with the back wall 74 may be positioned
closer to the distal end 76 of the aperture 70 along the central axis B than the coil spring 84
associated with the front wall 72, In further embodiments, there may be more than two coil
springs 84. For example, two coil springs may be located on one of the front and the rear
walls 72, 74, ot two coil springs may be located on both the front and the rear walls 72, 74.
The coil springs 84 are deformable to allow a distal end 96 of the hook jaw 30 to move
generally in the directions of arrows 98 and 99, to an extent limited by engagement between

the hook jaw 30 and the walls 72 and 74,

16442] In addition, the hook jaw 30 inchides a thumb relcase portion 97 (FIG. 1Y on an
end opposite from the distal end 96. The thumb release portion 97 is generally a flat surface
adjacent the threaded portion 54 and the handlc 12. As described above, the hook jaw 30 can
move in the directions of arrows 98 and 99 by the floating mechanism 78, In addition, the
floating mechanism 78 can be manipulated by the thumb release portion 7. For example, a
force applied to the thumb release portion 97 towards the handle 12 pivots the hook jaw 30

away from the fixed jaw 28 {(in the direction of arrow 99} such that the distance 44 increases.

18643 With reference to FIGS. 1 and 9, an extension member or handle 91 including an
end cap 23 is received within the bore 13 to provide additional length to the handle 12, The
extension handle 91 is designed with external threads 93 (FI1G. 6) such that the extension
handle 91 is threadably secured to the threaded portion 15 (FIG. 6) withio the bore 13, In
addition, the threads of both the extension handie 91 and the bore 13 are designed with a
standard National Pipe Thread Taper (NPT). For example, the extension handle 91 nclades a
327 NPT thread configuration. The standard NPT size of the bove 13 provides the operator to
couple any extension member to the head 14 with the corresponding NPT size. In other
embodiments, the bore 13 is designed to accommodate a different NPT thread configuration

{e.g.,a %" diameter, a 5/8 diameter, etc.).

{80441 The llustrated handle 91 can vary in length to increase leverage of the wrench 10,

For example, FIG. 10 illusirates two lengths of the handle 91, In the illustrated cmbodiment,
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a total length of a shorter handle 91a including the end cap 23 is about 11.8 inches in length,
and a total length of a longer handle 91b including the end cap 23 is about 17.1 inches in
length. In addition, the shorter handle 91a includes a longth greater than the handle 12. To
other embodiments, the handles 914, 91b may be any length to provide a desired leverage of

the wrench 10.

[8845] The llustrated end cap 23 inchudes a bore 33 having a first radial groove 29 that
aligns with a second radial groove 27 formed in the haodle 91, A ring member 35 is
positioned within the radial grooves 27, 29 such that the end cap 23 can rotate relative to the
handle 91, but the end cap 23 15 inhibited from axial movement (in the direction of arrows 40,
423 relative to the handle 91, The ring member 35 is defined as a circle spring with a break
poird such that the ring member 35 extends less than 360 degrees. The ring member 35 4
resilient in order 10 be snapped nto and expand within the first radial groove 29 upon
assembly of the end cap 23 and the handle 91, In the iHustrated embodiment, the ring

member 33 is metallic.

8646} In addition, the wrench [0 can be hung (e.g., stored) using an aperture 22 formed
through the end cap 23, and the head 14-—along with the handle 91-—-can be rotated for

condensed storage and to improve storage of the wreach 10.

16847) I operation, the user can use the wrench 10 to wrn a work piece, such as a pipe or
fitting. As an operator manipulates the wrench 19, the recessed portions 19, 21 provide better
balance, i.e., weight distribution, as well as decreasing the total weight of the wrench 10. To
position the wrench 1{ about the work picee, the user rotates the thumb wheel 52 to adjost the
distance 44 betwoen the jaws 28 and 30, As the user rotates the thumb wheel 52, the meshing
between the threads 58 of the thumb wheel 52 and the threaded portion 54 of the hook jaw 30
causes the hook jaw 30 to move in the direction of cither arrow 40 or 42, depending on which
direction the thumb wheel 532 is rotated. With reference to FIG. 10, a maxinwm distance 3
between the teeth 32, 34 can be adjusted to about 3.1 inches. In other embodiments, the
distance D; may vary depending on the size of the wrench 10. With the distance 44 between
the jaws 28, 30 slightly larger than the outer diameter of the work picce, the jaws 28 and 30
casily fif onte the work piece because the jaws 28 and 30 do not bind on the work picce.
Then, the user further rotates the thumb wheel 52 to reduce the distance 44 between the jaws

28 and 30 until the contact regions 36 and 38 of the jaws 28 and 30 contact the work piece.
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[B048] With reference to FIG. 6, the floating mechanism 78 holds the hook jaw 30 ina
central position between the walls 72 and 74, but permits the distal end 96 of the hook jaw 36
to he moved in the direction of arrow 98 or 99. The book jaw 30 may thus be accurately
positioned to engage the work picce, and when the handle 12 is rotated, the hook jaw 30 tilts
within the aperture 70 in the direction of arrow 98 or 99. In addition, the hook jaw 30 can
pivot in the divection of arrow 99 by applying a force to the thumb release portion 97, For
example, an operator of the wrench 10 can apply foree 1o the thumb release portion 97 by

their thumb to tncrease the distance 44 to easily remove the wrench from a work piece.

18649} fn the illustrated embodiment, the wrench 10 is adaptable nto multiple sized
wrenches. For example, the wrench 10 may be used without the extension handle 91 with the
operator gripping the handle 17 between the thumb release portion 97 and the proximal end
16. As such, a total length D: of the handie 12 with the moveable jaw 30 at the maximum
distance D; is abowut 13.2 inches. Therefore, a ratio between the width W, of the jaw 28 and
the total iength Dais about 0.07, and a ratio between the width Wy of the jaw 30 and the total
length 3215 about 0.06. In other embodiments, the total length D may be ditferent by
changing the maximum distance D) and/or by changing the length of the handle 12, The
handle 12 is operable by the operator in applications where relatively low torque or leverage
is required. Alternatively, the extension handic 91a may be coupled to the handle 12 such
that a total length D3 of the wrench 10 is about 18.9 inches. Therefore, a vatio between the
width W of the jaw 28 and the total length Dy is aboot 0.035, and a ratio between the width
W, of the jaw 30 and the total length Ds is about .04, Furthermore, the extension bandie 9ib
may be coupled to the handle 12 such that a total length Dy of the wrench 10 is about 24.2
meches. Therefore, a ratio between the width W, of the jaw 28 and the total length Da s abowt
(.04, and a ratio between the width W; of the jaw 30 and the total length Dyis about 0.03. In

other cmbodiments, the distances Dy, By may vary depending on the size of the wrench 10.

[6858] FIGS. 11 and 12 illustrate a wrench 110 according to another embodiment of the
invention, The wrench 110 is similar to the wrench 10; therefore, like components have bee
given like reference mumbers plus 100 and only differences between the wrenches 10 and 110
will be discussed in detail. In addition, components or features described with respect to only
one or some of the embodiments described herein are equally applicable to any other

embodiments described herein,

tG
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{88511 The wrench 110 includes a handie 112, and ltimately a bore 113, manufactured
from alumingm. However, an extension handle 191 is manufactured from sicel to provide
additional strength against forsional forces applied to the extension handie 191 during
operation of the wrench 110, Therefore, the operator could potentially strip the internal
threads of the bore 113 while tightening the extension handle 191 to the handle 112 duc to the
weaker aluminum matorial. As a result, a sleeve 187 defining a hollow cylindrical member is
mserted and secured (e.g., press fit, adhesive, etc.) within the bore 113, The sleeve 187
mclodes internal threads able to engage the external threads of the extension handie 191, The
sleeve 187 is also manufactured from steel to inhibit potential damage to the internal threads

of the sleeve 187.

IR With reference to FIG. 12, the wrench 110 further includes an auxiliary drive 150
having a first auxiliary drive surface 146 associated with a head 114 of the wrench 110 and a
second auxiliary drive sorface 148 associated with a hook jaw 130 of the wrench. The
iHustrated the auxiliary drive 150 is shaped as two parallel surfaces particularly suiied to
rotate a cleanout cover 15871 of a pipe 153 (FIG. 13). In operation, the surfaces 146, 148
reccive opposite sides of a square projection 155 of the cover 151 by rotating a thumb wheel
152 to adjust a distance between the surfaces 146, 148. The wrench 110 is then used to rotate

the cover 151 relative o the pipe 153 to install or remove the cover 151,

[6853] FIGS. 14 and 15 illustrate a wrench 210 according to another embodiment of the
mvention. The wrench 210 is similar to the wrench 10; therefore, like compounents have heen
given like reference mummbers plus 200 and only differences between the wrenches 10 and 216
will be discussed in detail. In addition, components or features described with respect to only
one or some of the embodiments described herein are equally applicable to any other

embodiments described herein,

16054] The wrench 210 includes an extension merber 291 pivotally coupled to a bandle
217 via a pin 268, In addition, the wrench 210 includes a recess 267 (FIG. 15) able to receive
the extension member 291 within the handle 212, The pin 268 is received within an aperture
270 adjacent a proximal end portion 216. In a storage position (FIG. 14}, the extension
member 291 is generally disposed between the proximal end portion 216 and a distal end
portion 218, In an extended position (FIG. 15), the extension member 291 extends beyond
the proximal end portion 216. The extension member 291 can include a range of cross

sectional goometrics (.., square, circle, rectangle, etc.).

i1
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[B055] The extension member 291 of the handle 212 is sclectively pivotable between the
storage position and the extended position to increase the amount of leverage to jaws 228,
230. Inthe extended position, the extension member 291 and the handie 212 forman
overlapping area 276 such that the extension member 291 15 not moveable relative to the

handle 212 in the direction defined by direction arrows 272, 274.

[8856] In addition, the wrench 218 includes a detent mechanism 278 to inhibit pivoting
motion of the exiension member 291, The detent mechanism 278 inclodes a detent
protrusion 280 located on the handie 212 and a deteot aperture 282 located on the extension
member 291, The detent protrusion 280 and the detent aperture 282 are located the same
distance from the pin 268 such that the detent aperture 282 1s engaged with the detent
protrusion 280 to temporarily lock the extension member 291 1o the storage position. o
another embodiment, the detent protrusion 280 may be located on the extension member 291

and the detent aperture 282 may be located on the handle 212.

166571 FIGS. 16-18 illustrate a wrench 310 according to another embodiment of the
mvention. The wrench 310 is similar to the wrench 10; therefore, like components have been
given like reference numbers plus 300 and only differences between the wrenches 10 and 316
will be discussed in detail. In addition, components or features described with tespect to only
one or some of the embodiments deseribed herein are equally applicable to any other

embodiments described herein.

{6058} The extension member 391 includes a hook and recess mechanism 378, The hook
and recess mochanism 378 includes an arm 386 that extends over a top portion of a handle
312 n a storage position (FIG. 16) to tomporarily lock the hook mechanism 378 inthe
storage position. In particular, a recess 367 of the handle 312 receives the extension member
391 in the storage position. The tllustrated cxtonsion member 391 is pivoiable about a pin
364 into an extended position (FIG. 17). A rear view of the wrench 310 is illustrated in FIG.
18 with the extension member 391 in the extended position. The hook and recess mechanism
378 mchudes a cavity 384 that is able to receive a side portion of the handle 312 when the

extension member 391 is in the storage position.

[8859] FIGS. 19 and 20 illustrate a wrench 410 according to yet another embodiment of
the mvention. The wrench 410 is similar to the wrench 10; therefore, like components have

been given like reference numbers plus 400 and only differences between the wrenches 10
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and 410 will be discussed in detail. In addition, components or features described with
respect to only one or some of the embodiments described herein are equally applicable to

any other embodiments described beremn.

[8060] The extension member 491 includes an outer extension member 488 that is
shidably received over an inner extension member 490, In addition, the immer extension
member 490 is slidably received over a handle 412, In the storage position (FIG. 19), the
cuter extension member 488 and the toner extension member 490 abut a head 414 of the
wrench 410, To move the extonsion member 491 to an extended position (FIG. 20}, the user
slides the outer extension member 488 relative to the mner extension member 490, and the
mner extension member 450 shides relative to the handle 412 away from the head 414, In
other embodimerds, to move the extension member 491 from the storage position inte an
extended position, the user may only slide the outer extension member 488 relative to the
mmner extension member 490 and the handle 412, In forther embodiments, to move the
extension member 491 from the storage position tndo an exiended position, the user may slide
the outer extension member 488 with the inner exiension member 490 relative to the handle

412,

18061} FIG. 21 illustrates a wrench 510 according to yet another embodiment of the
wvention, The wrench 510 is similar to the wrench 10; therefore, like components have been
given like reference numbers plos 500 and oply differences between the wrenches 10 and 516
will be discussed in detail. o addition, components or features described with respect to only
one or some of the embodiments described herein are equally applicable to any other

embodiments described herein.

8862} The iilustrated wrench 5190 inchuides an extension member 591 inchuding an inner
extension member 590 that is slidably received within an outer extension member 588 and
the outer extension member 588 ig slidably received within a handle 512, In the illustrated
embodiment, the inner extension member 390 extends from the outer extension member 588
about 5 inches. The cuter extension member 38R is substantially hollow and the outer
extension member 584 extends from the handle 512 about 4 inches. In sum, the extension
member 591 extends about 9 inches from the handle 512 in the extended position. In
addition, the wrench 510 includes two overlapping areas 576, In the illustrated embodiment,
the overlapping area 576 between the handle 512 and the outer extension member 588 is

about Z inches and the over lapping arca 576 between the outer extension member 591 and

—
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the inner extension member 590 is about 1 inch. In other embodiments, the extension
member 591 may include varying dimensions of the outer and the inner extension members

584, 390 and the overlapping arcas 576 to account for varying wronch 510 sizes.

18063} FIG. 22 illustrates a wrench 610 according to yet another embodiment of the
mvention. The wrench 610 is similar to the wrench 510; therefore, like components have
been given like reference mymbers plus 100 and only differences between the wrenches 5§10
and 610 wili be discussed in detail. In addition, compounents or features described with
respect to only one or some of the embodiments described herein are equally applicable 1o

any other embodiments described herein.

[B064] The iilustrated wrench 610 includes a detent mechanism 678 having a posttive
fock button 696 coupled to an extension member 691, The positive lock button 696 protrudes
cutwardly from the extension member 691 and is biased by a spring. A cavity 698 is located
on an inoer surface of a bandle 6172 that receives the positive lock button 696 in an extended
position. In another embodiment, the positive lock button 696 may be coupled to the handle
612 and the cavity 698 may be located on the extension member 691, To remove the
extension member 691 from the handle 612, the positive lock bution 696 is depressed
towards the extension mersher 691 such that the positive fock button 696 is able to slide

within the cavity 698,

18865) FI1G. 23 itlustrates a wrench 710 according to another embodiment of the
mvention. The wrench 710 is similar to the wrench 10; therefore, like components have been
given like reference numbers plus 700 and only differences between the wrenches 10 and 716
will be discussed in detail. In addition, components or features described with tespect to only
one or some of the embodiments deseribed herein are equally applicable to any other

embodiments described herein.

18666} The illustrated wrench 710 includes a detent mechanism 778, The handle 712
imciudes a bore 713 extending into the handle 712, and the bore 713 includes a cavity 79%
located near a proxiroal end portion 716 of the handle 712, The cavity 798 extends around an
mner circumference of the bore 713 in a divection genevally perpendicular to a longitudinal
axis C. An extension member 791 inchudes a positive lock button 796 that are inserted into
the bore 713 such that the positive fock bution 796 is received within the cavity 798. The

extension handle 791 is rotated relative 1o the handle 7172 to lock the positive lock button 796

14
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mto a portion of the cavity 798, As a resolt, the extension handle 791 is sccured to the handle

712 in an extended position.

[6667] FIG. 24 illustrates a cross section of a non-rotational feature 800 located within a
bore 813 of a handle 812 and is applicable to wrenches 410, 510, 610, More generally, the
non-rotational feature 300 may be utilized in a wrench mcluding a sliding Hinear engagement
between an extension member and a handle. In addition, the non-rotational feature 800
includes guide rails 899 that guide linear movement between two members (1., cxtension
member and handle or joner extension member and outer extension member) yot inhibit

rotational movement between two members.

[B068] FIG. 25 illustrates a wrench 210 according to yet another embodiment of the
wvention, The wrench 810 is similar to the wrench 10; therefore, like components have been
given like reference numbers plos 900 and oply differences between the wrenches 10 and 916
will be discussed in detail. To addition, components or features described with respect to only
one or some of the embodiments described herein are equally applicable to any other

embodiments described herein.

18869] The iilustrated wrench 910 includes an extension member 891 having a first
extension member 992 and a second extension member 994, The first extension member 992
1 pivotably coupled to a handle 912 via a pin 968, and the second extension member 994 is
pivotably coupled to the first extension member 992 via a pin 968, To move the extension
member 991 {0 a storage position {(not shown), the second extension member 994 is rotated
into the first extension member 992 and the first extension member 992 is rotated into the
handle 912 such that the cxtension member 991 is disposed within the handle 912, To move
the extension member 991 to an extended position {not shown}, the opposite sequence is
performed. For example, the first extension member 992 is rotated out of the handle 912 and
then the second extension member 994 is rotated out of the first extension member 992 so

that the extension member 991 is substantially parallel with the handle 912,

(8878 Although the invention has been described in detail with reference to certain
preferred embodiments, variations and modifications exist within the scope and spirit of one

or more independent aspects of the invention as described.
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CLAIMS

1. A pipe wrench comprising:

a head including a first aperture;

a first jaw coupled to the head, the first jaw including a plurality of teeth that definc a
first contact region;

a sccond jaw partially extending through the apertare of the head, the sccond jaw
including a threaded portion and a plurality of teeth that define 3 second contact region, the
second contact vegion extending beyond the first contact region in a direction paralle] to side
surfaces of the head, the second contact region defining a width;

an actuator including threads engaged with the threaded portion of the second jaw
such that rotation of the actuator moves the second contact region of the second jaw relative
to the first contact region of the first jaw; and

an extension handle removably coupled to the head, the extension handle and the
second jaw defining a length;

wherein a ratio of the width of the second contact region and the length is fess than

about 0.1,

2. The pipe wrench of claim 1, wherein the width of the second contact region is about

3.9 inches.

3. The pipe wrench of claim 2, wherein the length of the extension handle and the

second jaw is abowut 19 inches.

4. The pipe wrench of ¢laim 2, wherein the length of the extension handle and the

second jaw is about 24 inches.

5. The pipe wrench of claim |, wherein the second contact region extends about 1/8 of

an inch fo about %2 of an inch beyond the first contact region.

t6
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6. A pipe wrench comprising:

a head including = first aperture;

a first jaw coupled to the head, the first jaw including a plurality of tecth that definc a
first contact region;

a second jaw partially exiending through the aperture of the bead, the second jaw
ncluding a threaded portion and a plurality of teeth that define a second contact region;

an actuator including threads engaged with the threaded portion of the second jaw
such that rotation of the acteator moves the second contact region of the second jaw relative
to the first contact region of the first jaw;

a handle including a proximal end portion and a distal end portion, the distal end
portion adjacent the head and the proximal end portion opposite the distal end portion, the
proximal end portion including a bore; and

a first extension handle selectively coupled within bore.

7. The pipe wrench of claim 6, wherein the handle defines 2 first length and the first
extension handle defines 2 sccond length greater than the fivst length, and wherein the bore
selectively receives a second extension handle defining a third length greater than the sccond

length.

3. The pipe wrench of ¢laim 6, wherein the bore includes threads and the first extension
handle includes a threaded portion engagable with the threads of the bore to removably

couple the first extension handle to the head.

2 The pipe wrench of claim 6, wherein the handle is integrally formed with the head as

a single component.

10, The pipe wrench of claim 6, further comprising an end cap rotatably coupled to the
first extension handle such that the end cap is axially fixed relative 1o the first extension

handle.

—
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11 A pipe wrench comprising:

a head including a first aperture, the first aperture defining a contral axis;

a first jaw coupled to the head, the first jaw including a plurality of tecth that definc a
first contact region;

a second jaw partially exiending through the aperture of the head, the second jaw
ncluding a threaded portion and a plurality of teeth that define a second contact region, the
second contact region extending beyond the first contact region in a direction parallel to side
surfaces of the head;

a biasing mechanism located within the first aperture o align the threaded portion of
the second jaw with the central axis of the first aperture; and

an actuator including threads engaged with the threaded portion of the second jaw
such that rotation of the actuator moves the second contact region of the second jaw relative

to the first contact region of the first jaw.

2. The pipe wrench of claim 11, wherein the biasing mechanism includes coil springs

located on opposing sides of the second jaw,

13. The pipe wrench of claim 12, further comprising an intermediate member located
between the second jaw and the coil springs, wherein the coil springs directly engage the

intermediate member.

14. The pipe wrench of claim 12, wherein a plurality of recesses are formed in the head
and positioned adjacent the first aperture, cach of the phorality of recesses receives a coil

SPring.

15.  The pipe wrench of claim 12, wherein the biasing mechanism includes two coil

springs that are nonconcentric.

16.  The pipe wrench of claim 11, wherein the second jaw mcludes g thumb release
portion located distally from the second contact region, the thumb release portion is

depressed to misalign the second jaw with the central axis of the first aperture.

i7. The pine wrench of claim 16, wherein when the thumb release portion s depressed
9 9

the second contact region moves away from the first contact region.
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18. The pipe wrench of claim 11, further comprising a handle integrally formed with the

head as a singlc component.

18 The pipe wrench of claim i&, further comprising an extension handle selectively

coupled to the head.

24 The pipe wrench of claim 19, further comprising an end cap rotatably coupled to the
extension handle distal from the head such that the end cap is axially fixed relative to the

extension handle.
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