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TAPE MEASURE WITH TAPE BLADE PROFILE INCREASING TAPE
STANDOUT

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS

[0001] The present application is a continuation of International Application No.
PCT/US2018/047759, filed August 23, 2018, which claims the benefit of and priority to U.S.
Provisional Application No. 62/702,575, filed on July 24, 2018, and U.S. Provisional
Application No. 62/549,511, filed on August 24, 2017, all of which are incorporated herein by

reference in their entireties.
BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to the field of tools. The present invention
relates specifically to a tape measure, measuring tape, retractable rule, etc., that includes a tape
measure blade with a profile shape that increases tape standout.

[0003] Tape measures are measurement tools used for a variety of measurement applications,
including in the building and construction trades. Some tape measures include a graduated,
marked blade wound on a reel and also include a retraction system for automatically retracting
the blade onto the reel. In some such tape measure designs, the retraction system is driven by a
coil or spiral spring that is tensioned, storing energy as the tape is extended, and that releases
energy to spin the reel, winding the blade back onto the reel such that automatic or non-manual
tape retraction is provided. In some other tape measure designs, retraction of the tape is

controlled via a manual crank, and such tape measure blades tend to have a long length.
SUMMARY OF THE INVENTION

[0004] One embodiment of the invention relates to a tape measure including a tape blade
having a profiled cross-sectional shape to increase standout. In a specific embodiment, the tape

blade has a flat width less than 27.94 mm and has standout of greater than 115 inches,
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specifically greater than 120 inches, more specifically greater 125 inches and more specifically
greater than 130 inches. In a specific embodiment, the tape blade has a flat width less than 27.94
mm and a curved height greater than 6.3 mm. In a specific embodiment, the tape blade has a flat
width less than 27.94 mm and a curved width less than 22.5 mm. In some such embodiments,
the tape blade has an angle A (defined below) less than 90 degrees.

[0005]  Another embodiment relates to a tape measure including a tape blade having a profiled
cross-sectional shape to increase standout along with a low tape blade steel thickness. In a
specific embodiment, the tape blade has a metal thickness of less than 0.13 mm, specifically
between 0.09 mm and 0.13 mm, and has standout of greater than 115 inches, specifically greater
than 120 inches, more specifically greater 125 inches and more specifically greater than 130
inches. In a specific embodiment, the tape blade has a metal thickness of less than 0.13 mm,
specifically between 0.09 mm and 0.13 mm, and a curved height greater than 6.3 mm. Ina
specific embodiment, the tape blade has a metal thickness of less than 0.13 mm, specifically
between 0.09 mm and 0.13 mm, and a curved width less than 22.5 mm. In some such
embodiments, the tape blade has an angle A (defined below) less than 90 degrees.

[0006] Another embodiment of the invention relates to a tape measure. The tape measure
includes a housing, a reel rotatably mounted within the housing and an elongate blade wound
around the reel. The elongate blade includes an elongate metal core having an upper surface, a
lower surface and a first thickness, T1, measured between the upper surface and the lower
surface. The elongate blade includes an upper polymer coating coupled to the upper surface of
the elongate metal core, the upper polymer coating having a second thickness, T2, and an upper
surface defining the uppermost surface of the elongate blade. The elongate blade includes a
lower polymer coating coupled to the lower surface of the elongate metal core, the lower
polymer coating having a third thickness, T3, and a lower surface defining the lowermost surface
of the elongate blade. The elongate blade includes a curved profile such that the uppermost
surface of the elongate blade defines a concave surface, the lowermost surface defines a convex
surface, a curved width and a curved height. A flat width of the elongate metal core is less than
32 mm. A ratio of the curved width to a flat width of the elongate metal core is less than 0.74. A

ratio of the curved height to the flat width of the elongate metal core is greater than 0.29. A

3.

APEX TOOL GROUP, LLC - EX. 1005-011



Atty. Dkt. No.: 066749-1484

standout distance of the elongate blade from the housing is greater than 150 inches. The tape
measure includes a retraction system coupled to the tape reel, and the retraction system drives
rewinding of the elongate tape blade on to the tape reel.

[0007] Another embodiment of the invention relates to a tape measure. The tape measure
includes a housing, a reel rotatably mounted within the housing and an elongate blade wound
around the reel. The elongate blade includes an elongate metal core having an upper surface, a
lower surface and a first thickness, T1, measured between the upper surface and the lower
surface. The elongate blade includes an upper polymer coating coupled to the upper surface of
the elongate metal core, the upper polymer coating having a second thickness, T2, and an upper
surface defining the uppermost surface of the elongate blade. The elongate blade includes a
lower polymer coating coupled to the lower surface of the elongate metal core, the lower
polymer coating having a third thickness, T3, and a lower surface defining the lowermost surface
of the elongate blade. The elongate blade includes a curved profile such that the uppermost
surface of the elongate blade defines a concave surface, the lowermost surface defines a convex
surface, a curved width and a curved height. A flat width of the elongate metal core is 32 mm or
greater. A ratio of the curved width to a flat width of the elongate metal core is less than 0.70. A
ratio of the curved height to the flat width of the elongate metal core is greater than 0.31. A
standout distance of the elongate blade from the housing is greater than 150 inches. The tape
measure includes a retraction system coupled to the tape reel, and the retraction system drives
rewinding of the elongate tape blade on to the tape reel.

[0008] Another embodiment of the invention relates to a tape measure. The tape measure
includes a housing, a reel rotatably mounted within the housing and an elongate blade wound
around the reel. The elongate blade includes an upper surface, a lower surface, a curved profile
such that the upper surface of the elongate blade defines a concave surface and the lower surface
defines a convex surface. The elongate blade includes a flat width of 30 mm or less, a curved
width, wherein the curved width is less than the flat width and a standout distance of the elongate
blade from the housing of at least 132 inches. The tape measure includes a retraction system
coupled to the tape reel, and the retraction system drives rewinding of the elongate tape blade on

to the tape reel.
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[0009] Another embodiment of the invention relates to a tape measure. The tape measure
includes a housing, a reel rotatably mounted within the housing and an elongate blade wound
around the reel. The elongate blade includes an upper surface, a lower surface and a curved
profile such that the upper surface of the elongate blade defines a concave surface and the lower
surface defines a convex surface. The elongate blade includes a flat width greater than or equal
to 29 mm and less than 32 mm, a curved width, wherein the curved width is less than the flat
width and a standout distance of the elongate blade from the housing of at least 156 inches. The
tape measure includes a retraction system coupled to the tape reel, and the retraction system
drives rewinding of the elongate tape blade on to the tape reel.

[0010] Another embodiment of the invention relates to a tape measure. The tape measure
includes a housing, a reel rotatably mounted within the housing and an elongate blade wound
around the reel. The elongate blade includes an upper surface, a lower surface and a curved
profile such that the upper surface of the elongate blade defines a concave surface and the lower
surface defines a convex surface. The elongate blade includes a flat width greater than 32 mm, a
curved width, wherein the curved width is less than the flat width and a standout distance of the
elongate blade from the housing of at least 168 inches. The tape measure includes a retraction
system coupled to the tape reel, wherein the retraction system drives rewinding of the elongate
tape blade on to the tape reel.

[0011] Additional features and advantages will be set forth in the detailed description which
follows, and, in part, will be readily apparent to those skilled in the art from the description or
recognized by practicing the embodiments as described in the written description and claims
hereof, as well as the appended drawings. It is to be understood that both the foregoing general
description and the following detailed description are exemplary.

[0012] The accompanying drawings are included to provide further understanding and are
incorporated in and constitute a part of this specification. The drawings illustrate one or more
embodiments and, together with the description, serve to explain principles and operation of the

various embodiments.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 11s a left side perspective view of a tape measure, according to an exemplary
embodiment.

[0014] FIG. 2 is a left side perspective view of the tape measure of FIG. 1 with a portion of
the tape measure housing removed, according to an exemplary embodiment.

[0015] F1G. 3 is a cross-sectional view of a polymer coated tape blade of the tape measure of
FIG. 1, according to an exemplary embodiment.

[0016] FIG. 4 is a schematic side view of the tape measure of FIG. 1 with a portion of the
tape blade extended from the tape housing, according to another exemplary embodiment.

[0017] FIG. 5 is a cross-sectional view showing the profile of a tape blade, according to an
exemplary embodiment.

[0018] FIG. 6 is a cross-sectional view showing the profile of a tape blade, according to an
exemplary embodiment.

[0019] FIG. 7 is a plot of four tape blade profiles of the present disclosure plotted relative to
the profiles of three prior art tape measures.

[0020] FIG. 8 is a plot of one of the tape blade profiles of the present disclosure plotted
relative to the profiles of two prior art tape measures.

[0021] FI1G. 9 s a plot of four tape blade profiles of the present disclosure plotted relative to
the profile of one prior art tape measures.

[0022] FIG. 10 s a plot of two tape blade profiles of the present disclosure plotted relative to
each other.

[0023] FIG. 11 is a plot of four tape blade profiles of the present disclosure plotted relative to
the profiles of six prior art tape measures.

[0024] FIG. 12 is a plot of one of the tape blade profiles of the present disclosure plotted
relative to the profiles of three prior art tape measures.

[0025] FIG. 13 is a plot of two tape blade profiles of the present disclosure plotted relative to

the profiles of two prior art tape measures.
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[0026] FIGS. 14-16 show an exemplary tape blade profile labeling the various dimensions
listed in Table 3.

[0027] F1G. 17 shows a plot of curved width vs. standout for tape blades having a 33 mm flat
width and a 35 mm flat width.

[0028] FIG. 18 is a plot of the tape blade profiles for a 33 mm flat width tape blade and a 35
mm flat width tape blade, according to an exemplary embodiment.

[0029] FIGS. 19 and 20 are photographs showing a droop measurement test, according to an

exemplary embodiment.
DETAILED DESCRIPTION

[0030] Referring generally to the figures, various embodiments of a tape measure are shown.
Various embodiments of the tape measure discussed herein include an innovative tape blade
profile that Applicant believes greatly improves tape standout. In general, Applicant has
determined that by shaping the tape blade to a relatively aggressive or steep curved profile shape
(as discussed and quantified below), tape standout can be increased and tape droop can be
decreased greatly even when utilizing relatively thin and/or relatively narrow pieces of steel for
the tape blade. In some embodiments, the steep curved profile shape is formed only along a
relatively short lengthwise section of the tape blade that is positioned within a lengthwise zone in
which a standard tape tends to buckle during standout. Without being bound by a particular
theory, Applicant understands that the steep curved profile shape increases rigidity and buckle
resistance, and in particular, tape standout is greatly increased by locating this curved profile
shape within the zone where buckling tends to occur.

[0031] Further, Applicant has found that some steep or tight curved shapes may impact
readability of markings and numbers on the tape blade due to the relatively steep vertical
positioning of the outer widthwise segments of the tape blade. Accordingly, in some
embodiments, the tape blade profiles discussed herein may include outer widthwise segments of
the tape blade that are somewhat flattened toward horizontal to provide improved readability of
markings positioned thereon. In such embodiments, the central widthwise portion of the tape

blade includes a highly curved, rigidity increasing profile shape, while outer widthwise segments

-
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of the tape blade are slightly flattened back toward horizontal to improve readability of numbers
positioned thereon. As discussed below, this readability improving shape is defined by angle A,
shown in FIG. 5.

[0032] Surprisingly, Applicant has further determined that standout can be increased by
utilizing a compound curved shape, without increasing retraction torque requirements. In such
embodiments, the center region of the tape blade profile has a more curved (e.g., smaller radius
of curvature) shape than the edge regions. Applicant has found that such a shape may increase
standout and improve readability of markings on the tape measure without increasing retraction
torque requirement. In contrast to Applicant’s understanding of conventional wisdom in the tape
measure, the tape blade profiles discussed herein provide a combination of increased standout,
lower retraction torque and/or increased readability, while maintaining a relatively low thickness
tape blade.

[0033] In some embodiments, the tape blade profile may has a continuous curved shape,
such as a parabolic or catenary curved shape. In such embodiments, Applicant has found that
continuous curved tape blades may improve durability or tear resistance. For example,
Applicant has determined, that at least for some designs, when a tape blade buckles, regions
having a sharp change of shape within a compound cross-sectional curve profile are more likely
to crack or break when compared to a tape blade with a continuous curve profile.

[0034] Referring to FIG. 1 and FIG. 2, a length measurement device, such as tape measure
10, is shown according to an exemplary embodiment. Tape measure 10 includes a coilable tape
blade 14 and a housing 18. In general, tape blade 14 is an elongate strip of material including a
plurality of graduated measurement markings, and in specific embodiments, tape blade 14 is an
elongate strip of metal material (e.g., steel material) that includes an outer most end coupled to a
hook assembly, shown as hook assembly 26. As discussed in more detail below, tape blade 14
may include various coatings (e.g., polymer coating layers) to help protect tape blade 14 from
cracking during whip or pinch.

[0035] Further, tape blade 14 may include any combination of tape blade features of the
various embodiments discussed herein. Specifically, in various embodiments, tape blade 14

includes a steep curved profile shape as discussed below that improves tape standout

8-
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performance. As shown in FIG. 1, a variable-length extended segment 22 of the tape blade 14 is
retractable and extendable from the housing 18. A hook assembly 26 is fixedly coupled to an
outer end portion 30 of tape blade 14.

[0036] As shown in FIG. 2, the non-extended portion of tape blade 14 is wound onto a reel
34, which is surrounded by housing 18. Reel 34 is rotatably disposed about an axis 38 of tape
measure 10, and a retraction mechanism 42 is coupled to reel 34 and configured to drive reel 34
about rotation axis 38 which in turn provides powered retraction of tape blade 14. Retraction
mechanism 42 may include one or more elongated spiral springs that provide the retraction
energy to retraction mechanism 42, A tape lock 46 is provided to selectively engage tape blade
14, which acts to restrain retraction mechanism 42 such that extended segment 22 of tape blade
14 remains at a desired length.

[0037] Referring to FIG. 1, housing 18 includes a first side wall 50, a second side wall 54,
and a peripheral wall 58 connecting first side wall 50 and second side wall 54. First side wall 50,
second side wall 54, and peripheral wall 58 define an internal cavity 62, shown in FIG. 2, in
which reel 34 and retraction mechanism 42 are housed. Referring to FIG. 1, first side wall 50 and
second side wall 54 have a substantially circular profile 66. In other embodiments, the side walls
may be rectangular, polygonal, or any other desired shape. Portions of the housing 18 may be co-
molded or separately formed of a resilient material, such as a natural or synthetic rubber. In the
illustrated construction, housing 18 is formed with housing bumpers 70 and a support leg 74
which extends from a lower portion 78 of the peripheral wall 58.

[0038] A slot 82 is defined along a forward portion 86 of peripheral wall 58. Slot 82 provides
an opening in the tape measure housing which allows tape lock 46 to extend into housing 18. In
addition, slot 82 provides a length sufficient to allow tape lock 46 to be moved relative to
housing 18 between locked and unlocked positions.

[0039] Below the slot 82, a tape port 90 is provided in peripheral wall 58. Tape port 90 has
an arcuate shape 94, corresponding to an arcuate cross-sectional profile of tape blade 14. The
tape port 90 allows for the retraction and extension of tape blade 14 to and from the internal

cavity 62 defined within housing 18.
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[0040] As shown in FIGS. 1 and 2, tape measure 10 includes a finger guard assembly 98.
Finger guard assembly 98 includes a guard 102 and a guard support member 106. As shown in
FIG. 1, the portions of guard 102 external to housing 18 are substantially U-shaped and extend
downward from housing 18. As shown in FIG. 2, when tape 14 is in the retracted position, a rear
surface of hook assembly 26 abuts guard 102.

[0041] Referring to FIG. 3, a cross-sectional view of tape blade 14 is shown. Tape blade 14
includes a core or inner layer 110 formed from a thin, elongate strip of metal material. In a
specific embodiment, inner layer 110 is formed from a strip of steel material. In a specific
embodiment, inner layer 110 has a thickness, T1, of less than 0.13 mm (with up to a 25%
thickness variation), specifically 0.09 mm to less than 0.13 mm (with up to a 25% thickness
variation), and more specifically of 0.09 mm to 0.12 mm (with up to a 25% thickness variation).
In another specific embodiment, T1 is between 0.12 mm and 0.14 mm and more specifically is
between 0.125 mm and 0.135 mm. Inner layer 110 may be formed in a concavo-convex
configuration (as shown in FIG. 3), which provides for improved tape standout as discussed
herein. Inner layer 110 may be an alloyed spring steel, alloyed high strength steel, etc. In one
embodiment, the steel is of a hardness between 50-54 RHC. In another embodiment, the steel is
of a hardness between 45-60 RHC.

[0042] In various embodiments, tape blade 14 includes an upper coating layer 112 coupled to
(e.g., attached, bonded, glued, etc.) the concave upper surface of inner metal layer 110 and a
lower coating layer 114 coupled to (e.g., attached, bonded, glued, etc.) the convex lower surface
of inner metal layer 110. In general, coating layers 112 and 114 are formed from a polymer
material, and in a specific embodiment, are formed from a nylon material. In specific
embodiments, coating layers 112 and 114 are formed from a material that has a modulus of
elasticity less than the modulus of elasticity of the metal material of inner layer 110. In specific
embodiments, coating layers 112 and 114 are formed from a material that has a hardness less
than the hardness of the metal material of inner layer 110. In specific embodiments, the coating
layers discussed herein are formed from a nylon 12 material and/or a nylon 6/6 material.

[0043] As shown in FIG. 3, coating layer 112 has a thickness, T2, and coating layer 114 has

athickness, T3. In specific embodiments, the total thickness of the tape blade coating (i.e., the

-10-
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combined thickness of layers 112 and 114, T2+T3) is greater than or less than T1. In other
embodiments, the total thickness of the tape blade coating is equal to T1.

[0044] In specific embodiments, the total tape blade thickness (inclusive of all of the coating
and the core layer, i.e., T1+T2+T3) is between 0.15 mm and 0.5 mm. In various embodiments,
T1+T2+T3 is between 0.15 mm and 0.2 mm, and specifically is 0.18 mm. In various
embodiments, T1+T2+T3 is between 0.3 mm and 0.4 mm, and specifically is 0.36 mm.

[0045] In one embodiment, coating layers 112 and 114 may be applied over the entire length
of inner layer 110. In one embodiment, coating layers 112 and 114 are applied over at least 6
feet of the length of inner layer 110, specifically over at least 8 feet of the length of inner layer
110, and more specifically over at least 10 feet of the length of inner layer 110. In specific
embodiments, these coating lengths are contiguous coating lengths. This may provide increased
tear resistance in areas of the tape blade 14 prone to increased wear, while maintaining
compactness of the tape relative to a tape blade that has the coating over the entire length. In one
embodiment, coating layers 112 and 114 begin at the end of the tape blade 14 proximate the
hook. In another embodiment, the coating starts at a location of the blade spaced apart from the
end proximate hook assembly 26.

[0046] In some embodiments, coating layers 112 and/or 114 do not have uniform thicknesses
along the width and/or length of tape blade 14. In some such embodiments, coating layers 112
and/or 114 may be applied in a pattern (e.g., a honeycomb pattern, a checkered pattern, etc.)
where there are portions of thicker and thinner coating distribution across both the length and
width of the tape blade 14. In such embodiments, T2 and T3 shown in FIG. 3 represent the
thickness measured through the thickest portion of the coating pattern. In some such
embodiments, the ranges of T2 and T3 discussed herein represent the maximum thickness of
coating layers 112 and 114 at any portion along the length of tape blade 14. In some such
embodiments, the combined maximum coating and blade thickness may be .4 mm, but in other
areas along the length and width of the tape blade, the coating and blade thickness will be less
(e.g., as measured at the thinner coating portions of the coating pattern). In other embodiments,

the ranges of T2 and T3 discussed herein represent the average thickness of coating layers 112
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and 114 measured at all of the thickest portions of the coating pattern along the length and width
of tape blade 14.

[0047] Coating layers 112 and 114 may be applied as a laminate, nylon extrusion, film
attached with adhesive, power/spray on coating. In one embodiment, the coating layer(s) are
configured such that even if the steel core were to fracture, the coating layer is configured to
contain the steel core and to maintain the integrity of the blade (e.g., the coating will tend not to
tear).

[0048] In various embodiments, tape blade 14 and the profile shapes discussed herein can be
utilized to improve tape standout in tapes having a variety of lengths. In specific embodiments,
the length of the tape blade is less than 50 feet or more specifically less than 40 feet. In various
embodiments, the length of tape blade 14 is between 15 ft. and 40 ft., and in specific
embodiments, the length of the tape blade is 35 ft., 30 ft., 25 ft., or 16 ft.

[0049] Referring to FIG. 4 and FIG. 5, tape blade 14 standout, droop and the cross-sectional
profile shape parameters of the tape blade profile of the present disclosure are shown and
described. In general, tape standout distance is the maximum length, L1, of tape blade 14 that
can be extended from tape housing 18 when the tape housing 18 is positioned such that the tape
blade exits the housing in a direction perpendicular to gravity while self-supporting its own
weight without buckling and without additional support being provided other than what the tape
measure housing itself provides (e.g., without the tape blade being supported by the user’s hand).
It should be noted that while tape blade standout can be measured using a variety other methods
for other purposes (such field testing, marketing, etc.), tape standout distance, as used herein, is
determined via preceding test procedure. In one embodiment, droop is measured as shown in
FIGS. 19 and 20. Droop distance, shown as DD, is the vertical distance that the hook end 26 of
tape blade 14 moves downward from the opening in tape housing, when a certain length of tape
L1 is extended from tape housing 18 and while tape blade 14 is self-supporting. In the test
shown in FIGS. 19 and 20, droop is measured with tape blade 14 supported on the support
portion of the associated tape measure housing, such as guard assembly 98 of tape measure 10

discussed above. As shown in FIG. 4, L1 is the tape length extending from housing 18.
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[0050] Referring to FIG. 5, the curvature profile 120 of tape blade 14 is shown according to
an exemplary embodiment. In general the curvature profiles, such as profile 120, discussed
herein are measured via a laser profilometer along the upper surface of coating layer 112.
However, because in at least some embodiments, coating layer 112 is of a consistent thickness
the profile of coating layer 112 discussed herein also generally reflects the shape of the steel core
110 of tape blade 14.

[0051] As discussed in detail herein, Applicant has found that a curvature profile 120 having
one or more of the curvature shape features discussed and quantified below is effective at
increasing standout and/or decreasing droop. This is particularly true given a tape blade 14
having a relatively low flat tape width and relatively low steel thickness, but is also true for
wider tape blades having conventional thicknesses. While curvature profile 120 can be described
and classified in a wide variety of ways, Applicant has determined that curved profile height, H1,
curved profile width, W1, and a cross-sectional angle A, can be used to classify and quantify the
profile shape parameters that improve standout performance. In addition, Applicant has
determined that H1, W1 and angle A when evaluated in relation to flat tape blade width and steel
thickness define relative parameters that quantify the standout improving profile shapes
discussed herein. Various embodiments of curvature profile 120 and tape blade 14 are shown in
Table 1, Table 2, Table 3 and Table 4 and FIGS. 7-13 and 18 below.

[0052] In various embodiments, the flat width of tape blade 14 is between 20 mm and 40
mm. In specific embodiments, the flat width of tape blade 14 is 25 mm to 32 mm. In specific
embodiments, the flat width of tape blade 14 is 25 mm, 27 mm, 30 mm, 32 mm, 33 mm or 35
mm. The thickness of the metal inner core 110 (T1 discussed above) and of the coated tape
blade 14 are as discussed above regarding FIG. 3.

[0053] W1, particularly when compared to the flat width of tape blade 14, provides an
indication of the extent to which tape blade 14 is formed into a curved shape. In various
embodiments, W1 is less than 23.5 mm, specifically is between 15 mm and 23.5 mm, and more
specifically is between 20 mm and 23 mm. In even more specific embodiments, W1 is between

21 mm and 22 mm.
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[0054] In various embodiments, because profile 120 is substantially more curved than the
typical tape blade, the ratio of W1 to flat tape width is substantially less than is typical, and this
is particularly true for tape blades of a relatively low steel thickness. In specific embodiments,
the ratio of W1 to flat tape width is less than 0.8, specifically is less than 0.745 and more
specifically is less than 0.73. In specific embodiments, the ratio of W1 to flat tape width is
between 0.6 and 0.8 and more specifically is between 0.7 and 0.73.

[0055] In addition, H1 particularly when compared to the flat width of tape blade 14,
provides an indication of the extent to which tape blade 14 is formed into a curved shape. In
various embodiments, H1 is greater than 7 mm, specifically is between 7 mm and 10 mm, and
more specifically is between 8.5 mm and 9.5 mm. In even more specific embodiments, H1 is
between 8.8 mm and 9.4 mm.

[0056] In various embodiments, because profile 120 is substantially more curved than the
typical tape blade, the ratio of H1 to flat tape width is substantially larger than is typical, and this
is particularly true for tape blades of a relatively low steel thickness. In specific embodiments,
the ratio of H1 to flat tape width is greater than 0.285, specifically is greater than 0.29 and more
specifically is greater than 0.295. In specific embodiments, the ratio of H1 to flat tape width is
between 0.29 and 0.32 and more specifically is between 0.295 and 0.317.

[0057] Applicant has determined that as steel thickness T1 of tape blade 14 decreases, the
degree of curvature of tape blade 14 increases to achieve a certain level of standout to account
for the lower rigidity of the thin steel. Accordingly, Applicant has determined that in order to
both decrease tape blade steel thickness while improving standout, a suitable ratio of height to
steel thickness, T1 should be selected. Accordingly, given the steep curvature of profile 120, the
ratio of H1 to steel thickness is substantially larger than is typical. In specific embodiments, the
ratio of H1 to T1 is greater than 65, specifically is greater than 75 and more specifically is
greater than 80. In specific embodiments, the ratio of H1 to T1 is between 75 and 85 and more
specifically is between 80 and 85.

[0058] In various embodiments, angle A also provides an indication of the extent to which
tape blade 14 is formed into a curved shape. As shown in FIG. 5, angle A is the angle measured

between lines tangential to the laterally outermost sections of tape blade 14 when viewed in
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longitudinal cross-section, and a smaller angle A represents a steeper curve formed in tape blade
14. In other embodiments, angle A is the interior angle measured between the widthwise
midpoint of tape blade 14 and any two points along the tape blade within 5 mm of the left and
right widthwise ends of the tape blade. In various embodiments, angle A is less than 90 degrees.
In various embodiments, angle A is less than 75 degrees, specifically is less than 65 degrees and
more specifically is less than 58 degrees. In a specific embodiment, angle A is between 45 and
58 degrees. In any of these embodiments, angle A may also be greater than 45 degrees.
Additional embodiments of tape blades with different angles A and the relation to readability are
shown in Appendix B.

[0059] In various embodiments, because profile 120 is substantially more curved than the
typical tape blade, the ratio of angle A to flat tape width is substantially less than is typical, and
this is particularly true for tape blades of a relatively low steel thickness. In specific
embodiments, the ratio of angle A to flat tape width is less than 3 degrees/mm, specifically is
less than 2.7 degrees/mm, and more specifically is less than 2.1 degrees/mm. In specific
embodiments, the ratio of angle A to flat tape width is between 1.85 degrees/mm and 3
degrees/mm, specifically is between 1.85 degrees/mm and 2.7 degrees/mm and more specifically
is between 1.85 degrees/mm and 2.1 degrees/mm.

[0060] In various embodiments, tape blade 14 may have one or more of the profile
dimensions or relative dimensions discussed above, and in specific embodiments, tape blade 14
may have one or more of the profile dimensions or relative dimensions discussed above in
combination with any of the other tape blade features or dimensions discussed herein. In
particular, in various embodiments, any of the profile dimensions discussed above are provided
with a tape blade 14 having a thickness T1 that is less than 0.13 mm, specifically between 0.09
mm and 0.13 mm, specifically less than 0.125 mm, more specifically between 0.09 mm and 0.12
mm, and even more specifically between 0.105 mm and 0.115 mm. In such embodiments, tape
thickness is decreased while providing high levels of standout via the profile shapes discussed
herein. Applicant believes that conventional tape blades in these thickness ranges do not have
the profile shape parameters as discussed herein and therefore do not achieve the high levels of

standout and low levels of droop discussed herein. However, in other embodiments, tape blade
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14 may have a steel thickness typically in conventional tape blades (e.g., 0.13 mm), and by
utilizing the various tape blade profiles discussed herein, very high levels of standout can be
achieved compared to tape blades having a conventional profile.

[0061] In a specific embodiment, tape blade 14 has a flat width less than 27.94 mm and has
standout of greater than 115 inches, specifically greater than 120 inches, more specifically
greater 125 inches and more specifically greater than 130 inches. In a specific embodiment, tape
blade 14 has a flat width less than 27.94 mm and a curved height, H1, greater than 6.3 mm. Ina
specific embodiment, tape blade 14 has a flat width less than 27.94 mm and a curved width, W1,
less than 22.5 mm. In a specific embodiment, tape blade 14 has a flat width less than 27.94 mm,
a curved width, W1, less than 22.5 mm and a curved height, H1, greater than 6.3 mm. In some
such embodiments, tape blade 14 has an angle A (defined below) less than 90 degrees.

Applicant believes that a tape blade having a flat width less than 27.94 mm has not been
achieved previously with this high level of standout, and that Applicant's curved profile having
H1 and/or W1 described above are the shape parameters that allow such standout despite the
relatively narrow tape blade.

[0062] In other specific embodiments, tape blade 14 has a tape blade 14 that has a metal
thickness, T1, of less 0.13 mm, specifically between 0.09 mm and 0.13 mm, and has standout of
greater than 115 inches, specifically greater than 120 inches, more specifically greater 125 inches
and more specifically greater than 130 inches. In some embodiments, the tape blade 14 has
standout of greater than 144 inches, greater than 156 inches, greater than 159 inches, greater than
162 inches, greater than 165 inches, or greater than 168 inches. In a specific embodiment, tape
blade 14 has a metal thickness, T1, as discussed herein and a curved height, H1, and H1 is
greater than 6.3 mm. In a specific embodiment, tape blade 14 has a metal thickness, T1, of less
0.13 mm and W1, less than 22.5 mm. In a specific embodiment, tape blade 14 has a metal
thickness, T1, of less 0.13 mm, and a curved width, W1, less than 22.5 mm and a curved height,
H1, greater than 6.3 mm. In some such embodiments, the flat width of the tape blade is between
22 mm and 33 mm, and specifically is between 29 mm and 32 mm. In alternative embodiments,
the flat width of the tape blade 14 is greater than 33 mm. For example, the flat width of the tape
blade 14 is between 35 mm and 38 mm. In yet other embodiments, the flat width of tape blade
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14 may be greater than 38 mm. In some such embodiments, the tape blade has an angle A
(defined below) less than 90 degrees. Applicant believes that a tape blade having a thickness of
less than 0.13 mm has not been achieved previously with this high level of standout, and that
Applicant's curved profile having H1 and/or W1 described above are the shape parameters that
allow such standout despite the relatively thin tape blade.

[0063] Referring to FIG. 6, profile 120 is shown according to an exemplary embodiment. In
FIG. 6 the relative position between the central section 122 of profile 120 and the widthwise
outer sections 124 of profile 120 is exaggerated to better demonstrate the shape of profile 120.
As shown in the embodiment of FIG. 6, profile 120 is not a continuous curve. In this
embodiment, the upper surfaces of outer sections 124 have a greater radius of curvature than
central section 122. This results in outer sections 124 being less curved which improves
visibility of markings and numbers located along tape blade 14 within profile 120. In addition,
outer sections 124 are more horizontally positioned than they would be in a profile in which the
curvature of central section 122 continues outward to both lateral edges of tape blade 14.

[0064] Referring back to FIG. 4, in various embodiments, profile 120 is formed in a
lengthwise subsection 130 of the total length of tape blade 14. In a specific embodiment, profile
120 is formed in the portion of tape blade 14 that tends to buckle during standout, and thus the
increased rigidity provided by profile 120 in this region increases standout distance and/or
decreases droop. Specifically, profile 120 is formed in a lengthwise sub-section 130 of tape
blade 14 that is located adjacent to housing 18 when the amount of tape extended is approaching
the maximum standout. Thus, while the positioning of profile 120 will vary somewhat
depending on the standout length of a particular tape blade design, in general, lengthwise sub-
section 130 extends from S feet to 15 feet from the hook end of tape blade 14. In a specific
embodiment, lengthwise sub-section 130 extends from 6.5 feet to 13 feet from the hook end of
tape blade 14. In an even more specific embodiment, when tape blade 14 is at its maximum
standout length, subsection 130 extends 5 feet from housing 18 along the length of tape blade 14
toward hook end 26.

[0065] In various embodiments, by forming tape blade 14 having profile 120 characterized

via one or more of the profile dimensions discussed above, Applicant believes that significantly
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improved standout and droop decrease are achieved. In various embodiments, standout of tape
blade 14 provided at least in part by profile 120 is greater than 115 inches, specifically greater
than 120 inches, more specifically greater than 125 inches and more specifically greater than 130
inches. In various embodiments, standout of tape blade 14 provided at least in part by profile
120 is greater than 144 inches, specifically is greater than 150 inches, and more specifically is
greater than 155 inches. In various embodiments, droop of a 10 foot section of tape blade 14 is
less than 33 inches, specifically is less than 30 inches, and more specifically is less than 28
inches. In a specific embodiment, standout of tape blade 14 provided at least in part by profile
120 is 156-160 inches and droop of a 10 foot section of tape blade 14 is between 22-25 inches.
[0066] In various embodiments, tape blade 14 has a curved profile 120 defined by the
following parameters: a flat width of the elongate metal core of less than 32 mm, a ratio of the
curved width to a flat width of the elongate metal core of less than 0.74 and a ratio of the curved
height to the flat width of the elongate metal core of greater than 0.29, and in such embodiments,
tape blade 14 has a standout distance of the elongate blade from the housing that is greater than
150 inches. In other embodiments, tape blade 14 has a curved profile 120 defined by the
following parameters: wherein a flat width of the elongate metal core of 32 mm or greater, a ratio
of the curved width to a flat width of the elongate metal core of less than 0.70, a ratio of the
curved height to the flat width of the elongate metal core of greater than 0.31, and in such
embodiments, tape blade 14 has a standout distance of the elongate blade from the housing of
greater than 150 inches.

[0067] In various embodiments, tape blade 14 has a curved profile 120 that provides for
improved standout for a given tape blade flat width. In various embodiments, tape blade 14 has
a flat width of 30 mm or less, a curved width that is less than the flat width and a standout
distance of at least 132 inches, specifically greater than 138 inches, and more specifically greater
than 144 inches. In various embodiments, tape blade 14 has a flat width greater than or equal to
29 mm and less than 32 mm, a curved width that is less than the flat width and a standout
distance of at least 156 inches and more specifically greater than 160 inches. In various
embodiments, tape blade 14 has a flat width greater than 32 mm, a curved width less than the flat

width and a standout distance of the elongate blade from the housing of at least 168 inches. In

-18-

APEX TOOL GROUP, LLC - EX. 1005-026



Atty. Dkt. No.: 066749-1484

various embodiments, the tape blade standout distance is greater than the various lengths
disclosed herein and is also less than 400 inches, specifically less than 300 inches, more
specifically is less than 250 inches or even less than 200 inches.

[0068] In addition to the tape blade profile geometry, Applicant believes that other properties
of the tape blade may influence or improve standout. For example, Applicant’s investigation
into tape blade standout has shown that the standout performance of a tape blade is also related
to the tape blade material (e.g., steel in the tape blades investigated by Applicant) having
sufficient elasticity so that it does not experience plastic deformation during its typical stress
states (standout buckling, winding onto spool, etc.). In some instances, the standout performance
of a tape blade depends, at least in part, on the steel of the blade having sufficient elasticity such
that the blade does not experience plastic deformation during typical stress states (e.g., standout
buckling, winding onto a spool, etc.). The elasticity can be increased, decreased, controlled,
adjusted, etc. via any suitable method. In some instances, increasing the elasticity of the steel
may also decrease the standout of the blade but allow for the blade to have less degradation in
standout over time (e.g., after being extended and retracted from the housing, after being stored
on the spool, etc.). Similarly, decreasing elasticity of the blade may allow greater initial standout
of the blade, but may decrease the standout over time. In some instances, residual stresses may
be added to increase the elastic range of the steel in bending. Further, in some instances,
increasing the hardness of the steel may increase the standout of the blade. For example, the
blade steel may have a hardness of up to 70 HRC.

Test Examples

[0069] The droop and standout ranges for four specific inventive tape profiles with different
tape widths, blade thicknesses and coating thickness are shown below along with the profile
dimensions (e.g., curve height, angle) for each profile design. The standout and droop data
shown in Table 1 was determined via testing of the identified tape measures, and the profile
measurements were measured using a laser profilometer measurement along the upper most
surface of the tape blade of each tape measure. For this testing, droop was measured as shown in
FIGS. 19 and 20. These are compared against three conventional tape measure designs. As

shown below, the profile designs discussed herein provide for significantly decreased droop and
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increased standout as compared to the conventional tape measures. In Table 1 below, tape
designs A-D represent specific designs having the rigidity increasing curvature as discussed
herein, and the next three rows show corresponding data for three tape blade designs of three
tape measures available from Milwaukee Electric Tool Corporation currently on the market. The
last three rows show corresponding data from three prior art competitor tape measures. As can
be seen from Table 1, the designs having the rigidity increasing profile discussed herein greatly
increase standout and decrease droop, particularly for a given flat width and/or steel thickness.

Table 1

Curved | Curved
Flat Steel Total Angle - | Height | Width - | Droop
Width Thickness | Thickness | Laser - Laser | Laser @ 10ft Standout

Tape Design | (mm) {(mm) {(mm) (deg) (mm) (mm) {in) (in)

A 30 0.11 0.18 57.39 8.8515 21.85 22-25 156-160

B 30 0.11 0.18 62.71 9.074 21.5 20-23 160-162

C 30 0.11 0.36 49,68 9.348 21.15 23-25 159-164

D 27 0.11 0.36 72.42 7.5385 | 21.151 25-27 133-135
Milwaukee
Electric Tool
Prod. No.
48-22-7116 27 0.13 0.19 96.26 5.904 23.4 N/A 108-112
Milwaukee
Electric Tool
Prod. No.
48-22-7135 27 0.12 0.19 91.12 6.281 22.8 N/A 110-114
Milwaukee
Electric Tool
Prod. No.
48-22-7526 32 0.13 0.18 58.48 8.986 23.9 34-36 142-146
Prior Art 31.75 0.13 0.18 62 | 91835 | 23651 | 3132 | 145avg
Tape No. 1
Prior At 3175 | 0413 0.22 64 | 9.166 | 23.601 | 2829 | 149avg
Tape No. 2
Prior Art 31.75 0.13 0.18 88 | 79675 | 26.05 | 3233 | 138avg
Tape No. 3
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Table 2 below calculates various ratios related to the tape profiles dimensions shown

in Table 1 that Applicant believes further quantifies the high level of rigidity provided by the

tape blade curvature profiles as discussed herein.

Table 2

Tape Design | Ratio - Ratio - Ratio - Ratio -
Height/Flat Height/Steel | Curved Angle/Flat
Width Thickness Width/Flat | Width

Width

A 0.29505 80.46818182 | 0.728333333 | 1.913

B 0.302466667 | 82.49090909 | 0.716666667 | 2.0903333

C 03116 8498181818 | 0.705 1.656

D 0.279203704 | 68.53181818 | 0.78337037 | 2.6822222

Milwaukee 0.218666667 | 4541538462 | 0.866666667 | 3.5651852

Electric Tool

Prod. No.

48-22-7116

Milwaukee 0.23262963 52.34166667 | 0.844444444 | 33748148

Electric Tool

Prod. No.

48-22-7135

Milwaukee 0.2808125 69.12307692 | 0.746875 1.8275

Electric Tool

Prod. No.

48-22-7526

Prior Art

gﬁ;ﬁo' ! 0.289244094 | 70.64230769 | 0.744913386 | 1.9625197

Prior Art

Tape No. 2 A 2

@ 12 ft 0.288692913 | 70.50769231 | 0.743338583 | 2.0179528

Prior Art

T@aplzl;io. 3 0.250944882 | 61.28846154 | 0.820472441 | 2.7672441
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[0071] As shown in Table 1 and Table 2, in various embodiments, tape standout of greater
than 130 inches, specifically greater than 150 inches, and more specifically greater than 155
inches is achieved utilizing the various tape profiles as discussed herein.

[0072] FIG. 7 shows cross-sectional profiles of tapes A-D from Table 1 and Table 2 plotted
relative to the three Milwaukee Tool prior art tape measures. FIG. 8 shows the profile of tape D
plotted relative to the profile of the Milwaukee Electric Tool Prod. No. 48-22-7116 and of
Milwaukee Electric Tool Prod. No. 48-22-7135. FIG. 8 shows the more steep profile of tape D
relative to the two other currently available tape measures that also have a 27 mm flat width tape
blade.

[0073] FIG. 9 shows the profile of tapes A, B and C plotted relative to the 32 mm flat width
8m CAWRB tape that is currently available. This figure shows the more steep profiles of tapes A,
B and C relative to the profile of the Milwaukee Electric Tool Prod. No. 48-22-7526 tape.

[0074] FIG. 10 shows the profile of tape B compared to tape C. As shown in Table 1, tape B
and tape C both have the same flat tape width and the same steel thickness. However, tape C has
a thicker polymer coating layer as shown in the total tape thickness column. Thus, FIG. 10
demonstrates that a more steep curved profile of tape C is needed to maintain standout as coating
layer thickness (and hence weight of tape blade) increases. FIG. 11 shows the plotted profile of
all tapes in Table 1, and FIG. 12 shows tape B of the present disclosure plotted relative to three
prior art tape blades.

Additional Tape Blade Profile Designs

[0075] Referring to FIGS. 13-16 and Table 3 below, Applicant has developed a variety of

additional new tape blade profile designs that, based on Applicant's modeling, allow for a variety
of tape measure design/performance parameters to be strategically selected or optimized to
achieve a combination of performance parameters not believed achievable with previous designs.
In particular, Applicant has determined that by selecting the tape blade width and the tape blade
profile shape, the amount of tape blade standout and the amount of torque needed to retract the
tape blade can be selected to achieve blade standout and retraction torque requirements not

previously achievable.
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standout can be increased by making the profile of the tape blade more curved and/or making the

tape blade wider. Further, Applicant understands conventional tape blade design wisdom

indicates that both methods of increasing standout (e.g., increasing width or increasing curved

shape) also requires an increase in retraction torque (e.g., a stronger retraction spring) in order to

fully retract the wider and/or more curved tape blade. However, in contrast to this conventional

wisdom, Applicant's tape blade design and modeling work has unexpectedly discovered a variety

of tape blade widths and curvatures that provide for increased standout (for a tape blade of a

given thickness) without substantially altering the increasing torque that needs to be delivered by

the retraction system to rewind the spring.

Table 3
Design Prior Art | Prior Art 2 Prototype 1 Prototype 2 | Prototype 3 | Prototype 4 | PrototypeS Prototype
Parameter 1 (CAWB | (CAWB (35 FW (38 FW (35 FW) (38 FW) (35 Super 6 (38
78deg) 55deg) Deep) Decp) Deep) Super
Deep)
Thickness 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
(mm)
Flat Width 32 32 35 38 35 38 35 38
(i)
arc angle 102.23 108.916 110 112.5 102 104 108.916 108.916
center (deg)
Radius at 11.57 10.37 10.8 11.4 13 16.1 10.37 10.37
center
Radius at 76.33 22.77 23.35 2335 30 50 22.77 2277
edges
Center arc 20.644 19.713 20.735 22.384 23.143 29.224 19.713 19.713
length
Leg arc 5.68 6.14 7.13 7.81 5.93 4.39 7.64 9.14
length
Curved 8.86 9.76 10.98 12.16 9.76 9.76 11.18 12.64
Height Total
Curbed 24.81 22.59 23.98 25.32 26.71 30.47 23.53 2428
Width Total
Ratio Curved | 0.7753125 0.7059375 | 0.685142857 | 0.666315789 [ 0.763142857 | 0.801842105 0.672285714 0.638947368
Width to Flat
Width
Ratio Height 0.276875 0.305 | 0.313714286 0.32 | 0.278857143 | 0.256842105 0.319428571 0.332631579
Width to Flat
Width
Total 3.7112 4.7072 4.7080 4.7094 3.6539 3.0517 4.8817 5.0562
Energy per
1mm
Length
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(N*mm) @
r31 (approx
10ft mark)

[0077] Table 3 shows modeling data for two conventional tape measure blade designs and
for six potential new tape blade designs. In Table 3, thickness is the thickness of the metal (e.g,,
steel) material of the tape blade, and flat width is the width of the tape blade prior to forming to a
curved shape. The other blade curvature profile parameters listed in the Design Parameter
column of Table 3 are labeled in FIGS. 14-16. The energy amounts shown in Table 3 are
calculated for one half of the tape blade (e.g., the left or right side of the tape blade). The total
energy for the entire width of the tape blade is actually double the amounts shown in Table 3.
[0078] Referring to FIG. 13, the profiles of Prototype 1 and Prototype 2 are overlaid relative
to Prior Art 1 and Prior Art 2 shown in Table 3. Further FIG. 13 identifies the calculated
standout distance for Prior Art 2 and Prototypes 1 and 2. As shown in FIG. 13, the standout
distance of both Prototypes 1 and 2 are calculated to be greater than the standout of Prior Art 2.
This increase in standout has been achieved even though Prototypes 1 and 2 are less curved than
Prior Art 2 which is contrary to conventional wisdom in the field of tape blade design. Further,
as can be seen by comparing the values in the "Total Energy" row in Table 3, Prototypes 1 and 2
utilize approximately the same spring energy for retraction as Prior Art 2 despite having
significantly greater standout.

[0079] Thus, surprisingly, Applicant determined that by designing the tape blade to have a
width and profile shape as shown in Table 3 and FIG. 13, standout can be increased without
requiring more torque/retraction energy to be provided by the retractions system. Thus, this
allows a tape measure with a tape blade such as that of Prototype 1 and 2 to have increased
standout without the need to greatly increase tape measure housing size to accommodate a larger
spring (or other retraction system). Further, Applicant has further found that the greater width
and/or less steep curve of the blades of Prototypes 1 and 2 also provide for increased readability
of the measurement markings located on the tape blade as compared to tape blades with a lower
width and/or more steeply curved blade profiles. Thus, Applicant believes that the tape blade

profiles discussed herein provide a unique combination of readability, high level of standout and
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low retraction torque requirements not achieved with prior tape blade designs or previously
understood to be achievable based on conventional understanding in the field of tape measure
design.

[0080] Further, referring to Table 3, Prototypes 3 and 4 utilize less torque for retraction than
either Prior Art 2 or Prototypes 1 and 2, but Applicant's modeling also indicates that Prototypes 3
and 4 will have lower standout than Prior Art 2 or Prototypes 1 and 2. Prototypes 5 and 6 utilize
more torque for retraction than either Prior Art 2 or Prototypes 1 and 2, but Applicant's modeling
also indicates that Prototypes 5 and 6 will have greater standout than Prior Art 2 or Prototypes 1
and 2. In at least some embodiments, Applicant has determined that some such tape blade
profiles (e.g., Prototypes 5 and 6) have greater than 15 feet of standout. For at least some of the
tape profiles discussed herein, Applicant believes that a cold-forming process may be a
particularly suitable manufacturing technique to reliably form the profiles discussed herein.
[0081] Referring to FIGS. 13-16, Applicant believes that the balance between a high level of
tape blade standout, width/readability and retraction torque is achieved at least in part by
utilizing a tape blade profile with a compound curvature. In particular, as shown in FIG. 15, the
tape blade profile includes a first curved shape having a first radius of curvature, shown as radius
(center), that defines the curved shape of the widthwise central region of the tape blade. In
addition, as shown in FIG. 16, the tape blade profile includes a second curved shape having a
second radius of curvature, shown as radius (edge), that defines the curved shape of the edge
regions of the tape blade. As shown in FIG. 16, the edge regions are the regions of the tape
blade on either widthwise side of the central region that extend to the outer lateral edges of the
tape blade.

[0082] In various designs, radius (edge) is greater than radius (center). In specific
embodiments, radius (edge) is at least 1.5 times radius (center) and more specifically is at least 2
times radius (center).

[0083] Referring to FIG. 17 and FIG. 18, details of various 33 mm flat width and 35 mm flat
width curved tape blades are provided. FIG. 17 shows the curved width plotted against standout
for both 33 mm flat width and 35 mm flat width tape blades. Table 4 below shows the flat width,

25-

APEX TOOL GROUP, LLC - EX. 1005-033



Atty. Dkt. No.: 066749-1484

curved width, curved height and ratio of curved width to curved height for a variety of 33 mm
flat width and 35 mm flat width tape blades.
[0084] Table 4

Flat Width Curved Width (mm) Curved Height Ratio of Curved | Ratio of Curved

(mm) (mm) Width to Flat Height to Flat
Width Width

33 2150 10.70 0.651522 0.324179

22.00 10.53 0.666684 0.319026

22.50 10.35 0.681826 0.313604

23.00 10.16 0.626969 0.307893

23.50 9.96 0.712134 0.301867

24.00 9.75 0.727247 0.295538

24.50 9.53 0.742424 0.288838

25.00 9.30 0.757569 0.281781

25.50 9.05 0.772727 0.274321

35 22.00 11.66 0.6286 0.353465

22.50 11.51 0.642814 0.348661

23.00 11.34 0.657071 0.323967

23.50 11.16 0.671544 0.318882

24.00 10.98 0.685603 0.313697

24.50 10.79 0.659919 0.308157

[0085] As shown in FIG. 17, Applicant has determined that a highly linear relationship exists
between curved width and standout for 33 mm and 35 mm flat width tape blades. As shown in
FIG. 17, as curved width decreases (representing a more highly curved profile) standout
increases. For the 33 mm flat width tape blade, even at a curved width of 25.5 mm, standout was
still greater than 150 inches, and standout increases as the curved width decreases. For the 35
mm flat width tape blade with a curved width of 23.5 mm, standout was greater than 150 inches,
and standout increases as the curved width decreases. FIG. 18 shows the profile plots of

exemplary profiles of a curved 33 mm flat width tape blade and a 35 mm flat width tape.
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[0086] It should be understood that the figures illustrate the exemplary embodiments in
detail, and it should be understood that the present application is not limited to the details or
methodology set forth in the description or illustrated in the figures. It should also be understood
that the terminology is for description purposes only and should not be regarded as limiting.
[0087] Further modifications and alternative embodiments of various aspects of the invention
will be apparent to those skilled in the art in view of this description. Accordingly, this
description is to be construed as illustrative only. The construction and arrangements, shown in
the various exemplary embodiments, are illustrative only. Some elements shown as integrally
formed may be constructed of multiple parts or elements, the position of elements may be
reversed or otherwise varied, and the nature or number of discrete elements or positions may be
altered or varied. The order or sequence of any process, logical algorithm, or method steps may
be varied or re-sequenced according to alternative embodiments. Other substitutions,
modifications, changes and omissions may also be made in the design, operating conditions and
arrangement of the various exemplary embodiments without departing from the scope of the
present invention.

[0088] Unless otherwise expressly stated, it is in no way intended that any method set forth
herein be construed as requiring that its steps be performed in a specific order. Accordingly,
where a method claim does not actually recite an order to be followed by its steps or it is not
otherwise specifically stated in the claims or descriptions that the steps are to be limited to a
specific order, it is in no way intended that any particular order be inferred. In addition, as used
herein, the article "a" is intended to include one or more component or element, and is not
intended to be construed as meaning only one.

[0089] Various embodiments of the invention relate to any combination of any of the features,
and any such combination of features may be claimed in this or future applications. Any of the
features, elements or components of any of the exemplary embodiments discussed above may be
utilized alone or in combination with any of the features, elements or components of any of the

other embodiments discussed above.
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What is claimed is:

1. A tape measure comprising:
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising:

an elongate metal core having an upper surface, a lower surface and a first
thickness, T1, measured between the upper surface and the lower surface,

an upper polymer coating coupled to the upper surface of the elongate
metal core, the upper polymer coating having a second thickness, T2, and an upper surface
defining the uppermost surface of the elongate blade;

a lower polymer coating coupled to the lower surface of the elongate metal
core, the lower polymer coating having a third thickness, T3, and a lower surface defining the
lowermost surface of the elongate blade; and

a curved profile such that the uppermost surface of the elongate blade
defines a concave surface, the lowermost surface defines a convex surface, a curved width and a
curved height;

wherein a flat width of the elongate metal core is less than 32 mm;

wherein a ratio of the curved width to a flat width of the elongate metal
core is less than 0.74;

wherein a ratio of the curved height to the flat width of the elongate metal
core is greater than 0.29;

wherein a standout distance of the elongate blade from the housing is
greater than 150 inches; and

a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

2. The tape measure of claim 1, wherein the curved profile is located along a
lengthwise portion of the elongate blade having a length less than a total length of the elongate
blade.
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3. The tape measure of claim 1, wherein T1 > T2 + T3

4. The tape measure of ¢laim 1, wherein the retraction system is a spring-based
retraction system comprising a spring coupled to the tape reel, wherein, as the elongate tape
blade is unwound from the tape reel to extend from the housing, the spring stores energy and the

spring releases energy driving rewinding of the elongate tape blade on to the tape reel.
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5. A tape measure comprising;
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising:

an elongate metal core having an upper surface, a lower surface and a first
thickness, T1, measured between the upper surface and the lower surface;

an upper polymer coating coupled to the upper surface of the elongate
metal core, the upper polymer coating having a second thickness, T2, and an upper surface
defining the uppermost surface of the elongate blade;

a lower polymer coating coupled to the lower surface of the elongate metal
core, the lower polymer coating having a third thickness, T3, and a lower surface defining the
lowermost surface of the elongate blade; and

a curved profile such that the uppermost surface of the elongate blade
defines a concave surface, the lowermost surface defines a convex surface, a curved width and a
curved height;

wherein a flat width of the elongate metal core is 32 mm or greater;

wherein a ratio of the curved width to the flat width of the elongate metal
core is less than 0.70;

wherein a ratio of the curved height to the flat width of the elongate metal
core is greater than 0.31;

wherein a standout distance of the elongate blade from the housing is
greater than 150 inches; and

a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

6. The tape measure of claim 5, wherein the curved profile is located along a
lengthwise portion of the elongate blade having a length less than a total length of the elongate
blade.

7. The tape measure of claim 5, wherein T1> T2 + T3
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8. The tape measure of claim 5, wherein the retraction system is a spring-based
retraction system comprising a spring coupled to the tape reel, wherein, as the elongate tape
blade is unwound from the tape reel to extend from the housing, the spring stores energy and the

spring releases energy driving rewinding of the elongate tape blade on to the tape reel.

9. A tape measure comprising;
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising:
an upper surface;
a lower surface;
a curved profile such that the upper surface of the elongate blade defines a
concave surface and the lower surface defines a convex surface;
a flat width of 30 mm or less; and
a curved width, wherein the curved width is less than the flat width;
a standout distance of the elongate blade from the housing of at least 132
inches; and
a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

10. The tape measure of claim 9, wherein a ratio of the curved width to the flat width

is less than 0.8.
11. The tape measure of claim 9, wherein the curved width is less than 22 mm.

12. The tape measure of claim 9, wherein a ratio of curved height to flat width is

greater than 0.24.

13.  The tape measure of claim 9, wherein the elongate blade includes a metal core

and the metal core has an average thickness along its length that is less than 0.13 mm.
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14. The tape measure of claim 9, wherein the standout distance of the elongate blade

from the housing is greater than 138 inches.

15. The tape measure of claim 9, wherein the standout distance of the elongate blade

from the housing is greater than 144 inches.

16. The tape measure of claim 9, wherein the curved profile is located along a
lengthwise portion of the elongate blade having a length less than a total length of the elongate

blade.

17. The tape measure of claim 9, wherein the curved profile is located along at least

the first 132 inches of a length of the elongate blade.

18. The tape measure of claim 9, wherein the elongate blade comprises:
an elongate metal core having a first thickness, T1,
an upper polymer coating coupled to an upper surface of the elongate metal
core, the upper polymer coating having a second thickness, T2;
a lower polymer coating coupled to a lower surface of the elongate metal

core, the lower polymer coating having a third thickness, T3.
19. The tape measure of claim 18, wherein T1> T2 + T3

20. The tape measure of claim 9, wherein the retraction system is a spring-based
retraction system comprising a spring coupled to the tape reel, wherein, as the elongate tape
blade is unwound from the tape reel to extend from the housing, the spring stores energy and the

spring releases energy driving rewinding of the elongate tape blade on to the tape reel.
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21. A tape measure comprising;
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising:
an upper surface;
a lower surface;
a curved profile such that the upper surface of the elongate blade defines a
concave surface and the lower surface defines a convex surface;
a flat width greater than or equal to 29 mm and less than 32 mm; and
a curved width, wherein the curved width is less than the flat width;
a standout distance of the elongate blade from the housing of at least 156
inches; and
a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

22. The tape measure of claim 21, wherein a ratio of the curved width to the flat

width is less than 0.74.
23. The tape measure of claim 21, wherein the curved width is less than 23.5 mm.

24. The tape measure of claim 21, wherein a ratio of curved height to flat width is

greater than 0.29.

25. The tape measure of claim 21, wherein the elongate blade includes a metal core

and the metal core has an average thickness along its length that is less than 0.13 mm.

26. The tape measure of claim 21, wherein the standout distance of the elongate

blade from the housing is greater than 160 inches.
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27. The tape measure of claim 21, wherein the curved profile is located along a
lengthwise portion of the elongate blade having a length less than a total length of the elongate
blade.

28. The tape measure of claim 21, wherein the curved profile is located along at least

the first 132 inches of a length of the elongate blade.

29. The tape measure of claim 21, wherein the elongate blade comprises:
an elongate metal core having a first thickness, T1,
an upper polymer coating coupled to an upper surface of the elongate metal
core, the upper polymer coating having a second thickness, T2;
a lower polymer coating coupled to a lower surface of the elongate metal

core, the lower polymer coating having a third thickness, T3.
30. The tape measure of claim 29, wherein T1> T2 + T3

31. The tape measure of claim 21, wherein the retraction system is a spring-based
retraction system comprising a spring coupled to the tape reel, wherein, as the elongate tape
blade is unwound from the tape reel to extend from the housing, the spring stores energy and the

spring releases energy driving rewinding of the elongate tape blade on to the tape reel.
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32. A tape measure comprising;
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising:
an upper surface;
a lower surface;
a curved profile such that the upper surface of the elongate blade defines a
concave surface and the lower surface defines a convex surface;
a flat width greater than 32 mm; and
a curved width, wherein the curved width is less than the flat width;
a standout distance of the elongate blade from the housing of at least 168
inches; and
a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

33. The tape measure of claim 32, wherein a ratio of the curved width to the flat

width is less than 0.8.
34.  The tape measure of claim 32, wherein the curved width is less than 26 mm.

35. The tape measure of claim 32, wherein a ratio of curved height to flat width is

greater than 0.27.

36. The tape measure of claim 32, wherein the elongate blade includes a metal core

and the metal core has an average thickness along its length that is less than 0.14 mm.

37. The tape measure of ¢laim 32, wherein the curved profile is located along a
lengthwise portion of the elongate blade having a length less than a total length of the elongate
blade.
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38. The tape measure of claim 32, wherein the curved profile is located along at least

the first 132 inches of a length of the elongate blade.

39. The tape measure of claim 32, wherein the elongate blade comprises:
an elongate metal core having a first thickness, T1;
an upper polymer coating coupled to an upper surface of the elongate metal
core, the upper polymer coating having a second thickness, T2;
a lower polymer coating coupled to a lower surface of the elongate metal

core, the lower polymer coating having a third thickness, T3.
40. The tape measure of claim 39, wherein T1> T2 + T3

41. The tape measure of claim 32, wherein the retraction system is a spring-based
retraction system comprising a spring coupled to the tape reel, wherein, as the elongate tape
blade is unwound from the tape reel to extend from the housing, the spring stores energy and the

spring releases energy driving rewinding of the elongate tape blade on to the tape reel.
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ABSTRACT

A tape measure, including a tape measure blade having a cross-sectional profile to
increase standout is provided. The profile has a curved shape that increases standout. The tape
blade may have a flat width of 30 mm or less and a standout of at least 132 inches. The tape
blade may have a flat width greater than or equal to 29 mm and less than 32 mm and a standout
of at least 156 inches. The tape blade may have a flat width greater than 32 mm and a standout

of at least 168 inches.
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Atty. Dkt. No. 066749-1484

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Milwaukee Electric Tool Corporation

Title: Tape Measure with Tape Blade Profile Increasing Tape Standout
Appl. No.: To be determined

Filing Date: August 27, 2018

Examiner: To be determined

Art Unit: To be determined

Confirmation No: To be determined

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT UNDER 37 CFR 1.115

Prior to examination of the present application, Applicants respectfully request that the

application be amended as follows:

Amendments to the Claims begin on page 2 of this document.

Remarks begin on page 7 of this document.

Please amend the application as follows:
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. (Original) A tape measure comprising;
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising;

an elongate metal core having an upper surface, a lower surface and a first
thickness, T1, measured between the upper surface and the lower surface,

an upper polymer coating coupled to the upper surface of the elongate
metal core, the upper polymer coating having a second thickness, T2, and an upper surface
defining the uppermost surface of the elongate blade;

a lower polymer coating coupled to the lower surface of the elongate metal
core, the lower polymer coating having a third thickness, T3, and a lower surface defining the
lowermost surface of the elongate blade; and

a curved profile such that the uppermost surface of the elongate blade
defines a concave surface, the lowermost surface defines a convex surface, a curved width and a
curved height;

wherein a flat width of the elongate metal core is less than 32 mm;

wherein a ratio of the curved width to a flat width of the elongate metal
core is less than 0.74;

wherein a ratio of the curved height to the flat width of the elongate metal
core is greater than 0.29,

wherein a standout distance of the elongate blade from the housing is
greater than 150 inches; and

a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

40131221
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2. (Original) The tape measure of claim 1, wherein the curved profile is located
along a lengthwise portion of the elongate blade having a length less than a total length of the

elongate blade.
3. (Original) The tape measure of claim 1, wherein T1> T2 + T3

4. (Original) The tape measure of claim 1, wherein the retraction system is a spring-
based retraction system comprising a spring coupled to the tape reel, wherein, as the elongate
tape blade is unwound from the tape reel to extend from the housing, the spring stores energy and

the spring releases energy driving rewinding of the elongate tape blade on to the tape reel.
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5. (Original) A tape measure comprising;
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising:

an elongate metal core having an upper surface, a lower surface and a first
thickness, T1, measured between the upper surface and the lower surface;

an upper polymer coating coupled to the upper surface of the elongate
metal core, the upper polymer coating having a second thickness, T2, and an upper surface
defining the uppermost surface of the elongate blade;

a lower polymer coating coupled to the lower surface of the elongate metal
core, the lower polymer coating having a third thickness, T3, and a lower surface defining the
lowermost surface of the elongate blade; and

a curved profile such that the uppermost surface of the elongate blade
defines a concave surface, the lowermost surface defines a convex surface, a curved width and a
curved height;

wherein a flat width of the elongate metal core is 32 mm or greater,

wherein a ratio of the curved width to the flat width of the elongate metal
core is less than 0.70;

wherein a ratio of the curved height to the flat width of the elongate metal
core is greater than 0.31;

wherein a standout distance of the elongate blade from the housing is
greater than 150 inches; and

a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

0. (Original) The tape measure of claim 5, wherein the curved profile is located
along a lengthwise portion of the elongate blade having a length less than a total length of the

elongate blade.

7. (Original) The tape measure of claim 5, wherein T1 > T2 + T3
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8. (Original) The tape measure of claim 5, wherein the retraction system is a spring-
based retraction system comprising a spring coupled to the tape reel, wherein, as the elongate
tape blade is unwound from the tape reel to extend from the housing, the spring stores energy and

the spring releases energy driving rewinding of the elongate tape blade on to the tape reel.

9. (Original) A tape measure comprising:
a housing;
a reel rotatably mounted within the housing;
an elongate blade wound around the reel, the elongate blade comprising;
an upper surface;
a lower surface;
a curved profile such that the upper surface of the elongate blade defines a
concave surface and the lower surface defines a convex surface;
a flat width of 30 mm or less; and
a curved width, wherein the curved width is less than the flat width;
a standout distance of the elongate blade from the housing of at least 132
inches; and
a retraction system coupled to the tape reel, wherein the retraction system drives

rewinding of the elongate tape blade on to the tape reel.

10. (Original) The tape measure of claim 9, wherein a ratio of the curved width to the

flat width is less than 0.8.

11. (Original) The tape measure of claim 9, wherein the curved width is less than 22

mm.

12.  (Original) The tape measure of claim 9, wherein a ratio of curved height to flat

width is greater than 0.24.

13. (Original) The tape measure of claim 9, wherein the elongate blade includes a

metal core and the metal core has an average thickness along its length that is less than 0.13 mm.
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14, (Original) The tape measure of claim 9, wherein the standout distance of the

elongate blade from the housing is greater than 138 inches.

15.  (Original) The tape measure of claim 9, wherein the standout distance of the

elongate blade from the housing is greater than 144 inches.

16.  (Original) The tape measure of claim 9, wherein the curved profile is located
along a lengthwise portion of the elongate blade having a length less than a total length of the

elongate blade.

17.  (Original) The tape measure of claim 9, wherein the curved profile is located

along at least the first 132 inches of a length of the elongate blade.

18.  (Original) The tape measure of claim 9, wherein the elongate blade comprises:
an elongate metal core having a first thickness, T1;
an upper polymer coating coupled to an upper surface of the elongate metal
core, the upper polymer coating having a second thickness, T2;
a lower polymer coating coupled to a lower surface of the elongate metal

core, the lower polymer coating having a third thickness, T3.

19. (Original) The tape measure of claim 18, wherein T1 > T2 + T3

20. (Original) The tape measure of claim 9, wherein the retraction system is a spring-
based retraction system comprising a spring coupled to the tape reel, wherein, as the elongate
tape blade is unwound from the tape reel to extend from the housing, the spring stores energy and

the spring releases energy driving rewinding of the elongate tape blade on to the tape reel.

21-41. (Cancelled)
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REMARKS

Applicant respectfully requests that the foregoing amendments to the claims be made
prior to examination of the present application. No new matter has been added with this

amendment.

Applicant believes that the present application is in condition for allowance. Favorable
consideration of the application as amended is respectfully requested. The Examiner is invited to
contact the undersigned by telephone if it is felt that a telephone interview would advance the

prosecution of the present application.

Although Applicant believes that no additional fee is required for this Request, the
Commissioner is hereby authorized to charge any additional fees which may be required for this

Request to Deposit Account No. 18-0882.

Respectfully submitted,

Date _August 27, 2018 By /James D. Borchardt/
Reinhart Boerner Van Deuren s.c. James D. Borchardt
Customer Number: 142078 Attorney for Applicant
Telephone:  (414) 298-8160 Registration No. 62,025

Facsimile: (414) 298-8097
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Domestic Priority data as claimed by applicant
This application is a CON of PCT/US2018/047759 08/23/2018
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Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 09/13/2018
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/113,695

Projected Publication Date: 02/28/2019
Non-Publication Request: No

Early Publication Request: No
Title

Tape Measure with Tape Blade Profile Increasing Tape Standout
Preliminary Class
033
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "tookkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of alicense does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PTO/SB/08 (09-06)
Approved for use through 03/31/2007. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid
OMB control number.

Substitute for form 1449/PTO Complete if Known N
INFORMATION DISCLOSURE Application Number 16/113,695
STATEMENT BY APPLICANT Filing Date August 27, 2018
. First Named Inventor Jonathan F. Vitas
Date Submitted: November 27, 2018 Art Unit 2855
(use as many sheets as necessary) Examiner Name To be determined
\Sheet | 1 Lof |4 Attorney Docket Number | 066749-1484 )
U.S. PATENT DOCUMENTS
Document Number Pages, Columns, Lines,
Examiner Cite Publication Date Name of Patentee or Applicant of Where Relevant
Initials* No.! Number-Kind Code? (i MM-DD-YYYY Cited Document Passages or Relevant
known) Figures Appear
Al | 2,089,208 08-10-1837 KEUFFEL AND ESSER CO
A2 | 2,303,368 12-01-1942 KEUFFEL AND ESSER CO
A3 | 2,471,395 05-24-1849 Adolf Keuffel
Ad RE23,133 07-12-1949 Kueffel et al.
A5 | 2,814,881 12-03-1957 ANDERS LIUNGBERG TURE
A6 | 3,121,957 02-25-1564 STANLEY WORKS
A7 | 3,214,836 11-02-1965 STANLEY WORKS
A8 | 3,330,708 07-11-1867 LUFKIN RULE CO
AS | 3,409,988 11-12-1968 COOQOPER IND INC
Al10 | 3,439,428 04-22-1969 COOPER IND INC
Al1 | 3,450,367 06-17-1969 PORTER CO INCH K
A12 | 3,889,897 06-17-1875 STANLEY WORKS
Al3 | 3,942,738 03-09-1976 STANLEY WORKS
Al4 | 4,198,458 04-15-1880 TEUIN LTD
A15 | 4,286,387 05-01-1981 STANLEY WORKS
Al16 | 4,531,688 07-30-1885 SEARS ROEBUCK AND CO
Al17 | 4,835,870 06-06-1989 BOSCH GMBH ROBERT
Al18 | 4,926,566 05-22-1890 RENISHAW PLC
A19 | 5,471,761 12-05-1995 H.T. CHENG
A20 | 5,738,743 04-14-1998 SHIH TUNG LEE
A21| 5,820,057 10-13-1998 STANLEY WORKS
A22 | 5,895,539 04-20-1999 CHENG-HUI HSU
A23 | 5,979,238 11-09-1999 ZEISS CARL JENA GMBH
A24 | 6,115,933 05-12-2000 SHIH-LIN LI
A25 | 6,148,534 11-21-2000 SHIH LIN LI
A26 | 6,243,964 06-12-2001 STANLEY WORKS
A27 | 6,249,986 06-26-2001 STANLEY WORKS
A28 | 6,282,808 0S-04-2001 STANLEY WORKS
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate
symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08 (09-06)
Approved for use through 03/31/2007. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid
OMB control number.

Substitute for form 1449/PTO Complete if Known N
INFORMATION DISCLOSURE Application Number 16/113,695
STATEMENT BY APPLICANT Filing Date August 27, 2018
. . First Named Inventor Jonathan F. Vitas
Date Submitted: November 27, 2018 Art Unit 5855
(use as many sheets as necessary) Examiner Name To be determined
\Sheet | 2 Lof |4 Attorney Docket Number | 066749-1484 )

U.S. PATENT DOCUMENTS

E)_(gminer Cite Document Number Publication Date Name of F’_atentee or Applicant of Pages, Columns, Lines,
Initiale* Nn 1 MM_DN_YYYY Cited Dacument Whers Rolavant

A29 | 6,324,769 12-04-2001 STANLEY WORKS

A30 | 6,440,502 08-27-2002 SHIN-LIN LEE

A31 | 6,449,866 0S-17-2002 STANLEY WORKS

A3?2 | 6,499,226 12-31-2002 Joe Reda

A33 | 6,637,124 10-28-2003 3M INNOVATIVE PROPERTIES CO

A34 | 6,643,947 11-11-2003 STANLEY WORKS

A35 | 6,804,899 10-15-2004 STANLEY WORKS

A36 | 6,907,676 06-21-2005 HUEI-YEN LIAO

A37 | 7,398,604 07-15-2008 STANLEY WORKS

A38 | 7,565,751 07-28-2009 STANLEY WORKS

A39 | 7,856,735 12-28-2010 THALES SA ; CENTRE NAT RECH

SCIENT ; UNIV PROVENCE
A4Q | 8,117,762 02-21-2012 COOK VINCENT ; DELNEO JOHN ;

MURRAY JOHN ; STANLEY BLACK
AND DECKER INC

A4l 8,117,763 02-21-2012 COOK VINCENT ; DELNEO JOHN ;
MURRAY JOHN ; STANLEY BLACK
AND DECKER INC

A42 | 8,356,418 01-22-2013 HALL BRUCE

A43 | 8,584,373 11-19-2013 STANLEY BLACK AND DECKER INC
; DELNEO JOHN ; MURRAY JOHN C

A44 | 2001/0053436 12-20-2001 SHIHLIN LI

A45 | 2002/0073570 06-20-2002 COREY P. CONDER

A46 | 2002/0129509 0S-15-2002 STARRETT LS CO

A4A7 | 2004/0071869 04-15-2004 GILLIAM ET AL

A48 | 2006/0053649 03-16-2006 GREALLY, SEAMUS

A49 | 2006/0059703 03-23-2006 Hernandez

A50 | 2006/0130352 06-22-2006 INDEX MEASURING TAPE CO LTD

A51 | 2007/0074417 04-05-2007 Fu-Cheng Sun

A52 | 2007/0079520 04-12-2007 WHITNEY HAMILTON S M; LEVINE

STEVEN R; WEIR JAMES A

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate
symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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PTO/SB/08 (09-06)

Approved for use through 03/31/2007. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid

Substitute for form 1449/PTO Complete if Known N
INFORMATION DISCLOSURE Application Number 16/113,695
STATEMENT BY APPLICANT Filing Date August 27, 2018
. ) First Named Inventor Jonathan F. Vitas
Date Submitted: November 27, 2018 Art Unit 5855
(use as many sheets as necessary) Examiner Name To be determined
\Sheet | 3 Lof |4 Attorney Docket Number | 066749-1484 )
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Applicant of Pages, Columns, Lines,
Initiale* Nn 1 MM_NDN_YYYY Cited Noecument Where Relovant
A53 | 2009/0090016 04-09-2009 Brian Roach
A54 | 2011/0232119 09-29-2011 SMALLS ANDRE N
ASS | 2012/0036727 02-16-2012 Ronald J. McCarthy
A56 | 2013/0067759 03-21-2013 MURRAY ET AL.
UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS
U.S. Patent Application Filing Date of Pages, Columns, Lines,
Examiner Cite Document Cit d% Name of Patentee or Applicant of Where Relevant
Initials* No.! Serial Number-Kind ited Document Cited Document Passages or Relevant
MM-DD-YYYY .
Code? (if known) Figures Appear
AS57 | 62/639,743 03-07-2018 KHANGAR ET AL.
FOREIGN PATENT DOCUMENTS
Foreign Patent .
Examiner Cite Document Publication Date Name of Patentee or Pags\ihecrgllér:gs\;alﬁes,
Initials* No.? Country Code3Number* MM-DD-YYYY Applicant of Cited Documents Passages or Relevant | T
Kind Codes (if known) Figures Appear 5
A58 | CN202066436 12-07-2011 XIANJIA SHI
A59 | CN202432942 09-12-2012 UNIV NINGBO
A60 | CN202757538 02-27-2013 JIANGSU POSTS AND TELECOMM
PLANNING AND DESIGNING INST
COLTD
A61 | CN204612629 09-02-2015 UNIV HUAINAN NORMAL
A62 CN205482653 08-17-2016 ZHEJIANG GUOXIANG
ELECTRICAL AND MECH ENG CO
LTD
A63 CN2705772 06-22-2005 MEDID INTERNAT CORP
Ab4 DE19628318 03-26-1998 BEIERSDORF AG
ABS EP0100138 02-08-1984 FISCO PRODUCTS LTD
Ab6 EP1411319 04-21-2004 LI SHIN LIN
A67 EP1444479 08-11-2004 STANLEY WORKS
A68 EP1647797 06-20-2012 STANLEY BLACK AND DECKER INC
AB9 EP2400258 11-26-2014 STANLEY BLACK AND DECKER INC
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate
symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Approved for use through 03/31/2007. OMB 0651-0031
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
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Substitute for form 1449/PTO
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STATEMENT BY APPLICANT
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Complete if Known
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Application Number

16/113,695

Filing Date August 27, 2018
First Named Inventor Jonathan F. Vitas
Art Unit 2855

Examiner Name
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\Sheet

| 4 Lof |4

Attorney Docket Number

066749-1484

FOREIGN PATENT DOCUMENTS

Foreign Patent .
Examiner Cite Document Publication Date Name of Patentee or Pags;ﬁ;g'g:,gs\,’alﬁpes'
Initials* No.! Country Code3Number# MM-DD-YYYY Applicant of Cited Documents Passages or Relevant | T
Kind Code? (if known) Figures Appear 5
A70 | WO02057710 07-25-2002 3M INNOVATIVE PROPERTIES CO
A71 WQ003031503 04-17-2003 STANLEY WORKS
A72 | W02004063659 07-29-2004 FISCO TOOLS LIMITED ET AL.
A73 | W017172683 10-05-2017 APEX BRANDS INC
NON PATENT LITERATURE DOCUMENTS
Exami Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
e | No item (oook, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue TS
' number(s), publisher, city and/or country where published.
A74 | Comparative prior art tape measures identified in FIGS. 7-9 and 11-13 and Tables 1, 2 and 3 and
discussed in the related paragraphs of Applicant’s specification.
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant’s unique citation designation number (optional). 2 See Kinds Codes of USPTO
Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4 For Japanese patent
documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5 Kind of document by the appropriate
symbols as indicated on the document under WIPO Standard ST.16 if possible. 6 Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O.
Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 (1-800-786-9199) and select option 2.
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Application Number: 16113695
International Application Number:
Confirmation Number: 3697
Title of Invention: Tape Measure with Tape Blade Profile Increasing Tape Standout
First Named Inventor/Applicant Name: Jonathan F. Vitas
Customer Number: 142078
Filer: James D. Borchardt/Andrea Dietzel
Filer Authorized By: James D. Borchardt
Attorney Docket Number: 066749-1484
Receipt Date: 27-NOV-2018
Filing Date: 27-AUG-2018
Time Stamp: 17:09:39
Application Type: Utility under 35 USC 111(a)

Payment information:
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File Listing:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Atty. Dkt. No. 066749-1484

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Milwaukee Electric Tool Corporation
Title: Tape Measure with Tape Blade Profile Increasing Tape Standout
Appl. No.:  16/113,965

Filing Date:  August 27, 2018
Examiner: To Be Determined
Art Unit: 2855

Confirmation 3697
Number:

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Submitted herewith on Form PTO/SB/08 is a listing of the documents known to

Applicants in order to comply with Applicants' duty of disclosure pursuant to 37 CFR § 1.56.

The submission of any document herewith, which is not a statutory bar, is not intended as
an admission that such document constitutes prior art against the claims of the present
application or that such document is considered material to patentability as defined in 37 CFR
§1.56(b). Applicants do not waive any rights to take any action which would be appropriate to
antedate or otherwise remove as a competent reference any document which is determined to be a

prima facie art reference against the claims of the present application.

TIMING OF THE DISCLOSURE
The listed documents are being submitted in compliance with 37 CFR §1.97(b)(1), within

three (3) months of the filing date of the application.

40647614 -1-
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40647614

Atty. Dkt. No. 066749-1484

RELEVANCE OF EACH DOCUMENT

All of the documents are in English.

Applicants respectfully request that each listed document be considered by the Examiner

and be made of record in the present application and that an initialed copy of Form PTO/SB/08

be returned in accordance with MPEP §609.

Although Applicant believes that no fee is required for this Request, the Commissioner is

hereby authorized to charge any additional fees which may be required for this Request to

Deposit Account No. 18-0882.

Date __ November 27. 2018

Reinhart Boerner Van Deuren s.c.

Customer Number: 142078
Telephone:  (414) 298-8160
Facsimile: (414) 298-8097

Respectfully submitted,

By __/James D. Borchardt/

James D. Borchardt
Attorney for Applicant
Registration No. 62,025
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Atty. Dkt. No. 066749-1484

DECLARATION AND POWER OF ATTORNEY
As a below named inventor, | HEREBY DECLARE:

THAT my residence, post office address, and citizenship are as stated below next to my
name;

THAT I believe I am the original inventor or an original joint inventor of a claimed
invention in the application identified below

TAPE MEASURE WITH TAPE BLADE PROFILE INCREASING TAPE STANDOUT

{Attorney Docket No. 066749-1484)

the specification of which (check one)

o is attached hereto.
X was filed on August 27, 2018 as United States Application Number
16/113,695.

THAT the above-identified application was made or authorized by me;

THAT I do not know and do not believe that the same invention was invented by another
and was patented, described in any printed publication, in public use, on sale or otherwise
available to the public in any country, prior to the effective filing date of this United States
application or before I {we) had publicly disclosed the invention (if applicable);

THAT 1 do not know and do not believe that the same invention was patented, described
in any printed publication, in public use, on sale or otherwise available to the public in any
country, for more than one year prior to the effective filing date of this United States application;

THAT I have reviewed and understand the contents of the above-identified specification,
including the claim(s), as amended by any amendment specifically referred to above;

THAT 1 believe that the above-identified specification contains a written description of
the invention, and of the manner and process of making and using it, in such full, clear, concise,
and exact terms as to enable any person skilled in the art to which 1t pertains, or with which it is
most nearly connected, to make and use the invention, and sets forth the best mode contemplated
by me of carrying out the invention; and

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all
information known to me to be material to patentability as defined in Title 37, Code of Federal
Regulations, §1.56.

40120075
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Atty. Dkt. No. 066749-1484

I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §119(a)-
(d) or § 365(b) of any foreign application(s) for patent or inventor’s certificate, or §365(a) of any
PCT intemational application which designated at least one country other than the United States
of America, listed below and have also identified below any foreign application for patent or
inventor's certificate or of any PCT international application having a filing date before that of
the application on which priority is claimed.

Prior Foreign .. Certified
Application Priority Copy
. on Fili i ned?
Number Country Foreign Filing Date | Claimed Attached?

I HEREBY CLAIM the benefit under Title 35, United States Code § 119(e) of any
United States provisional application(s) listed below.

U.S. Provisional Application Number Filing Date
62/702,575 July 24, 2018
62/549,511 August 24, 2017

I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United
States application(s), or § 365(c) of any PCT international application designating the United
States of America, listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States or PCT International application in the
manner provided by the first paragraph of Title 35, United States Code, § 112, I acknowledge the
duty to disclose information which is material to patentability as defined in Title 37, Code of
Federal Regulations, § 1.56 which became available between the filing date of the prior
application and the national or PCT international filing date of this application.

U.S. Parent PCT Parent Parent Parent
Application Number | Application Number Filing Date Patent Number
N/A PCT/US2018/047759 August 23, 2018 N/A
2
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I HEREBY APPOINT the registered attomeys and agents at Customer Number
142078

to have full power to prosecute this application and any continuations, divisions, reissues,
and reexaminations thereof, to receive the patent, and to transact all business in the United States
Patent-and Trademark Office connected therewith.

I request that all correspondence be directed to:

James D. Borchardt
Reinhart Boerner Van Dewrens.c.
Customer Numbsér: 142078

Telephone:  (414) 298-8160
Facaimile:  {414) 298-8097

1 UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by
me to prosecute this application do not personally represent me or my legal inferests, but msiead
represent the interests of the legal owner(s) of the invention described in this application.

I HEREBY ACKNOWLEDGE THAT any wiliful false statement made in this
declaration is punishable under 18 U.S.C. 1001 by fine or imprisonment of not more than five (5)
years, or both.

Name of first inventor Jonathan F. Vitas

Residence Muskego, Wisconsin
Citizenship Country Us.

$96W 12969 Claude Harmon Circle, Muskego, Wisconsin
Post Office Address 53"‘1 30

Inventor's signature

Date
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Name of second inventor

Residence

Citizenship Country
Post Office Address
Inventor's signature

Date

Aity. Dkt No, 066749-1484

Abhijeet A. Khangar

Pewaukes, Wisconsin

Uus.

N43 W22755 Victoria Street, Pewaukee, Wisconsin 53072
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
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WRITTEN OPINION OF THY imternational application No:
INTERNATIONAL SEARCHING AUTHORITY POTAIS2BIR/B4778%

Claims ViR
Claims

Inventive step {18} YES
Claims 41 NG

indusirial applicabilsty (1A} Claims

Claims

Ny

2. Citations apd ex

Heference s made to the following documents:

DL US 20080010847 AL (LIAO, HUELYEN) 17 January 20038
D2: US 2007-0072520 AL (LEVINE et 8i) 12 Aprd 2007

{. Mevelty and Inventive Step
b1 independent Claim |}

D1, which s considered to be the closest prior art fo the subject matter of claim )
'] s

discloses a fape measwe {sec figures 1, 2} comprising: @ housing {& sheil {0) {ses fgures |,
b S > & &\ PAERN >
2y a reel {a veel 21) rotmably mounted within the housing (00) (see figures 1, 2} an elongate

blade (g tape 30) wound wound the veel (21), the elongate blade (30 {(sce figures 1, 2)
) h E / 7 “ VAN =]

comprising: an eiongaie motal core (the tfape 30 made of mefal) having an apper surface, a
o o S 7 (=, b

20

lower surface and a frst thickness, T (a thickness T), measured batween the upper surface an
the dower surface {sec paragraphs [0026] [0039) and figure 43, and 3 curved profile (g
concave-convex shape 33} such thet the uppermost sucface of the clongate blade (30) defines a
concave surface, the lowermost surface defines a convex surface, a curved widih {2 width W)
and a ocurved beght {3 height H) {sec paragraph {0029] and figure 4) whersin a flar width {(a

flattened width L) of the olongate melal core (the fape 30 made of melai} is less than 32 mm

{L- 1.250 mches in test No6) (see table 23 wherein a ratio of the curved width (W= $.8228

inches) o a flat widih (L= 1.230 inches} of the clongale metad core (393 is less than 0.74

{W/L= 0.638) (ses table 2}, wherein & ratio of the curved height (3= 04016 inches) to the
23

)

flat width (I~ 1.250 inches) of the elongate melal core (30} is greater than 029 (H/~ ¢.32)
{see table 2); wheremn a standout distance (s standout length Smax) of the clongate blade (30)

.

from the housing is greater than 150 inches (Smax= 195 inches) (see table 2} and & rotraction

APEX TOOL GROUP, LLC - EX. 1005-105
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

internadcnn] appiication No

PUTIUSIRIR/B47TES

b sy pplemontal Hox

L case the spaee in any of the proceding baxes is not suffivient,

Cuontinuation of . Bax No. ¥

systemm {3 coil spring 22} coupled to
drives rewinding of the elongate tape blade

and figure 2}

Claim 1 differs from B odn that the olongaie hiade

coupled to the upper surface of

sccond thickness, T2, and an upper surface defining

and a lower polymer costing coupled 1o the

hiade:
the dower polymor coating
fowermast surface of the elongate blade.

Hlowever, said foature would be casily

which is flexible material such as polyestar,

attached to an upper }
aver and is attached to a
F0024] and figuie
there s no need for fundamental changes in
and 32,

6y And D and [32 are congerned

sorebining the subject matlers of D]
in wview of D2,

Artiele 33(3)

over 131

1.2 Dependent Claima 2-4

2.1 Claim 2

The additional feature of claim 2 g charasterized in that the

a lengthwise porfion of
elongate blade. ilowsver, this
-

is flattened when i is recded in {sce paragre

ohvicus over D1 in view of D2,

3203}

PCT Articte

the tape reel (31

{30) on 1o the tape real {

the clongate metal core, the upper
the  uppermost
fower surface of the

having a third thickness, T3, and & lower swiage defimng the

conceived from D2 constdering that a Obu (38)
hes @ top portion (38a) that oxiends over and is
surfage {iday of a blade (14) 2nd a bottom portion (38h) that eoxtends

r

bottom surface (14by of the blade (14} (see paragraphs [GL‘-'Z’,O],
with mutually redated techaieal 6§
ihe key features or for
Accordingly,

Therefore, ofmm | odoes not

having a length loss than a total
featuve would be easily conceived
tape (38 inchides the concave-convex shape (33) when it is reeled out,
ph G026 Accordingly, claim 2 would have been

Therefore, claim 2 does not invelve an inventive step under

N

3, wherein the retraction system {22}

(6025}

21} {see paragraph

COMPHLes; an upper poivioer coating
polymer coating having #
surface of the elongate

elongate metal corg,

elds an
new fechnical ides in
claim b owould have been obvious

myvolve an wventive step under POT

anrved profile focated along
iength of the
from D1 considering that the

however the tape {30}

{Supplemental Box) January 2015,

APEX TOOL GROUP, LLC - EX. 1005-108



’ o Inteenaticnal application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PUT/USI0IBMA47758

Supplemental Box

wease the space in any of the preceding boxes is not eulfivient,
Continuation of* Previous Page

P2D Claim 3

The additonal feature of clairn 3 i characterized in that TI = T2 + T3, However, this
fenture is merely & matier of design option o a person skilled in the ar, considering the film
(30) having a thickoess of 0,001 w 0.015 inches i D2 {see paragraph (0020]). Accordingly,
claire 3 weuld have been cbvious over B in view of D2, Therefore, claim 3 does not ravelve

an inventive step under PCT Asticie 33033
123 Claim 4

The additional festure of claim 4 i3 idenucal to the feature of D1 in that the refraction
systerm {22} s & spring-based retraction system comyprising a spring {the coil spring) coupled o
the tape reel (231}, wheeein, as the elongaie tape blade is unwound from the tape reel to exfend
from the bousing, the spring stoves energy and the spring releases energy dnving rewinding of
the clongate tape blade on to the lape reel (the coll spring 22 causes the reet 21 to reel in the

y, claim 4 would have been obvious

1ape 30) {ses paragraph [0025] and figure 2) Accordi
over D1 in view of D2 Thercfore, claim 4 does not mwvolve an inventive step under PCT

Articie 33(3%
1.3 independent Claim §

DAL whieh 8 considersd to be the closest prior art to the subject matter of ciaim 3,

£
3

discloses o tape mweasure {sec figurez 1, 2} comprising: a housing (a shell 10}

s
23 & reet {a reel 21) rotmably mounted within the housing (30) (see figures |, 2} an clongate

biazde {a tape 30) wound wound the reel (21} the clepgste blade (30) {(see figures 1, 23

coraprising: an clongale metal core {fhe fape 30 made of mefal} having an upper surface, a

tower surface and a first thickness, Tl (a thickness T), measured betweon the upper surface and

the Jower surface (sec paragraphs [0026], I0039] and figure 4%, and a curved profile {a

¥

concave-convex shape 33) such that the uppernost sorface of the slongale blade {30} defines &

- L ¥aY

concave surface, the lowermost surface defines a convex surface, a curved width (a widih W)

and = curved height {a height H) (see paragraph [002%9] and Hpure 4), wherein s flat width (a
7

flattenad width L) of the elongate metal core {the tape 30 made of wmetal) s less than 32 mun
i

)

(b= 1625 inches in fesf Ty (see table 2} whereina ratio of the curved widih (W= 1

-1
£

mches) to a flar width (L= 1625 inches} of the clongate metal core {30} is less than O

Comtinued on The Wext ¥
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(WIL= 0.632) {see tabls 2}, wherein g rativ of the cwrved height (M= 0.507% inches} tc¢ the
flat width (L= 1.625% inches) of the elongate metal core (30} is grester than 028 (= D31
{sce table 2); wherein a standowt distance {3 standout lengh Smax) of the elongaie blade (30
from the housing is greater than 150 iocbes (Smax= 193 inches} (see table Z¥ and a retraction
system {2 coil spring 22) coupled to the tape reel (21), wherain the relraction system (23}
drives rewinding of the elonpate tape blade (30) on to the tape reel (Z1) {see paragraph [0023]
and figure 23,

Claim 5 differs from D1 in that the clongate blade com an upper polymer coating

coupled to the upper surface of the elongate mefal core, the uppor polymer coating having a

second thickness, T2, and an upper surface defimng the uppermost sorface of the elonpa
blade; and a lower polvmer ccating coupled o the fower surface of the clongate metal core,
the lower polvmer soating having a thied thicknsss, T3, and a lower surface defining the

fowermost surface of the clongate blade.

However, said feature would be ecasily conceived from D2 considering that « film (38),
which is flexible material such as polyester, has a top portion {38a) that extends over and s
attached to an upper surface (tday of » blade (14} and 2 bottom portion (38b) that extends
over and is attached to 2 bottom surface (14b) of the blade (14} (see paragraphs (00201,
{00241 and figure 83 And DI and D2 are concerned with mutually relaled technical fields and
there {8 no need for fundamenial chenges o the key fealures o for a new technival idea in
combining the sokjec! matters of Dl and D2, Accordingly, claim § would have been obvicus
over B} in view of 2. Thorefors, claim 5 docs not invelve an mventive step under PCT

Asticle 33(3}.
P4 Dependent Claims 8-8
P40 Claim 6

The additional feature of claim 6 s characierized in that the curved profle ks focated 2long
g lengthwise portion of the elongate blade having 2 length less than a total lsngth of the

from DI conaidering thai the

B

elongate blade, However, this feature would be casily coneceived
tape {30) includes the concave-convex shape (33} when it is reeled out, however the tape (30}
iz flattened when it s recled i {see paragraph [00263). Accordingly, claim ¢ would have been

Continued on The Next Page
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aver D in view of D2, Therefore, claim 6 does

(33

obvious
PCT Article 33

~

§.4.2 Claim 7

The additional festure of claim 7 s characterized
F design option o 2
0601 o 0.013

ious over B

feature 18 merely a matter of

{301 having & thickness of inches in D2

claim 7 would have been obvi m oview of D2,

an inventive step onder PCT Article 33033

-

1.4.3 Claim 8

The additional feature of claim & is identical to the featre of D1 in that the retraction
system (223 18 3 spring-based retraction $ystem comprising a spring (the coff spring) coupled 1o

the tape resl (21}, wherein, as the elongate tape blads

from the housing, the spring siores energy an

the elongate tape blade on to the tape reel {the ool spring
£ L 4

tape 30) (see paragraph [00231 and figure 2), Accordingly, claim 8 would have been obvious
over [ i view of D2, Therefore, claim 8 doss not involve an inventive step under PCT
Article 33(3}
£.5 indeperddent Claira 9

i, which is considered o be the closest prior art fo the subject matler of claim 9,

disgloses & lape measure {see figures 1, 2} comprising: @ housing €a shell 10} {see figures 1,
2y, a veel {8 veel 21) rotatably mounted within the housing (10} (sec figures 1, 2), an clongsie
blade (& tape 383 wound around the resl {21}, the clongmie blade (30) (see figures §, 2)
comprising: an upper surface; a lower surface; & curved profile {a concave-convex shaps 13}

auch that the upper surface of the

surface defines a convex surface (see figure 4); a Hat width (o Oattened width L) {see wable 2}
a surved width (& width W), wherein the curved wadth (W) 19 fess than the flat width (L) (see
table 2), a standout distznce {& standout lengih Smax) of the olongaic blade (30 from the
ousing {10} {se¢ table 2}, and a retraction system {a coil spring 22} coupled to the tape reel

i that T =
person skilled in the art,

{see pi

is unwound Gom the tape wel fo

d the spring releas

clongate biade (31} defines a coneave surface

not involve ap inventive step under

> T T3, However, this

constdering the flm
§O0201.

Theretore, claim 7 does net invelve

aragraph Accordinghy,

extend

es energy driving rewinding of

27 causes the reel 21 10 reed in the

-

and the lowsr
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fape blade (30) on o

213, wherein the retraction system

Claia 9 differs from D1 in that the dlopgete biade comprises: a flat width of 38 mm or

less; and 2 standout distance of ihe elongate elade from the housing of ab least 132 inches.

-

However, said feature is merely a matter of design option o 3 person skilled & the art

considering the (attened width L being 1.230 inches in fesl Moo & and the standout distance

{Smax} being 1935 inches io D0 {sce table 23 Accordingly, claim & would have been obvious

over [3. Therefore, claim 9 dogs not invoive an inventive siep under POT Artiele 33(3)

Vo

1.6 Dependent Claims 1020

y

i Claim 10

tThe additional feature of clamm 1§ 19 characterized in that a ratic of the curved width to the

flat width ia less than G4, Howsver, this feature is merely 3 yoster of desipn option to g

person skilled in the arl, considering

the width (W) being 0.822% inches and the flattened

Accordingly, claim 10 would

widih (L) being 1250 inches in DI

Y

cbvicus over DI Therefore, claim 10 does not iuvelve an inveriive step under POT Artisle

The additiopal feature of claim 11 is characterized in that the curved width 15 less than 22
mm. However, this feature is merely a matier of degign option to & persen skilled in the s,
considering the width (W) being 98228 inches in 0P (sse fable 23 Accordingly, claim 11
woyid have been obvious over 1. Therefore, claim 11 docs sm‘t involve an inventive step

under PCT Asticle 33(3%
Fed Claun i2

ratio of curved height to flat

The additional feature of claim 12 is characterized i that ¢

width is greater than 0.24. However, this fealure i3 merely 4 matter of design option

person skilled in the arf, considering » f(H) being 54018 inches and the flattened width

iinued on The WNext |

Foiy

15,

Voo POTARAMLT (Supplemental ox) Ganuary 201
Py 3

APEX TOOL GROUP, LLC - EX. 1005-112



on N,

o internationai appi
WERITTEN OPINION OF THE
INTERMNATIONAL SEARCHING AUTHORITY POT/URIGIR/G4778Y

Rugspiesenntd Bax

i cass the space in any of the preseding boxes i3 not sufficient,
Continpation of . Previoys Pupe

(L) being 1250 inches i D (see table 2} Accordingly, claim 12 would have been obvious
over (1. Therefore, claim 12 does ndl tuvelve o irventive siep under POT Adicle 33(3)

1.6.4 Claim 13

The additional feature of clmim 13 is characterized in that the clongate blade includes a

metal core and the metal core has an average thickness along Hs length that s less than 0.13

5

. However, this feature 18 merely a matter of design option 6 8 person
considering the tapz (303 made of metal and having various thickness (1) in DI (zec
paragraphs (0026}, (00391} Accordingly, c¢laims 13 would have been cbvious over DY

Therafore, claim 13 does not invoive an inverdive step under PCT Article 33{3),

Clabs 14 and 1S

The addivonal features of claims 14 and 15 are characterized in that the standout distance of
the clongate blade from the housing is grester than 138 inches, and the standowt distance of
the clongate blade froru the housing s greater than 144 inches. However, these (ealures are
merely matiers of design option to @ persen skilled in the art, considering the standout fength
{Smax} beig 195 mcehes in DI {(see table 2) Accordingly, claims 14 and 13 would have been
shvious aver D Therelore, clabms B and 1S do not involve an inventive step onder POCT

Article 333}

im 16 s characterized in that the curved profile is located aleng

The additional featre of

a Jengthwise portion of the elonpate blade having 3 length less than a total length of the

elongate blade. However, this feature would be casily conccived from DY considering that the
tape {30) includes the concave-convex shape (33) when it s reeled out, however the fape (33)

is flattened when it is rveeled in {see paragraph (D026 Accordingly, colaim 16 would have
been obvious over DL Therefore, claim 16 does ot imvelve an inventive step ander PCT

Article 33(3)

Continued on The Next Page
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6.7 Chaim 17

curved profile 5 leoated along

The additional festure of claim 17 i3 characterized in that

ab least the first 132 inches of a length of the elongate blade. However, this feature would be
easily conceived fromn D considering thai the tape (30) includes the concave-convex shape (33}

ph 50()3{:3} and

when i is reeled out, and the standout leagth {Smax) is 195 inches (see parage
tabie 23 Accordmngly, clabn 17 would have been obviens owver DI Therelore, claim 17 does
not invalve an inventive step under PCT Asticle 33(3)

1.6.8 Ciaim 18

The additional feane of claim 18 i characterized in that the elongate blade comprises: an

elongate metal core having 2 frst thickness, T an upper polymer coating coupled to an upper-
surface of.the clonpate metsl core, the upper polymor coating having a sceond thickness, T2; a

lower polvmer coating coupled to 3 lower swiace of the clongate metal core, the lower
b £

pobyiner coating baving 2 third thickness, T3, However, this featre would be concsived

frane D21 oand D2 copsidering: the elongate blade {33) comprising en clongate metal core (the
3 & 3 & &

tape 30 made of metal) having & first thickness, 17 {a thickness Ty in O {ses paragraphs

160261, 10039] and Ggure 4) and a film (38}, which s fewble waierial such as polyester
having a top portion (38a) that extends over and is altached fo an upper surface (lda) of &
biade {14) and a bottem portion (38h) that extends over and s attached fo 3 bettom surfase
{14b} of the blade {(i4) 1o D2 {(see para;}:raphs [0G20], 10024 and figare &) And DI and D2

are concerned with nutually related technical fields and there is no need for
sebieot matters of D

changes in the key features or for g new technical idea iy combining th

and D2, Accordingly, olebm 18 would have been obvious over T in view of T2, Therefore,

claim 18 does nol invelve an inventive step under PCT Asticle 33(3)
1.6.% Claim 18

o

this

The additional featnre of claim 19 is characterize T2t T3, However,

feature i3 mercly a matter of design optinn to 2 person skilled In the art, considering the film

{34} having a tuckness of G608 o 0.013 mmches o D2 {see paragraph (00201 Accerdingly,

over D1 in view of D2, Theretore, 18 does not

clatie 19 would have

nveive an mnventive step un Jcr PCT Asticle 33033,
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1600 Claim 20

The additional feature of claim 20 s idenuceal io the feature of D1 in that the retraction

&

gystery (27} i3 a spring-bused retraction systemt comprising a spring (the coil 5

the tape reel {21,

ringy coupled 1

wherein, as the clongate tace blade is nnwuim* from the tape reel to extend

froms. the housing, the spring <

es energy and the spring releases energy driving rewinding of
the elongaie tape blade on to the tape reel (the ool spring 22 cavses the reel 21 to reel in the
“tape 30) (see paragraph [$02571 and figure 2. Accordingly, claim 20 would have been obvious

over [3f. Therefore, claim 20 does not lnvolve an inventive step under PUT Article 33(33

fncdependent Claim 21

DY, which i3 considered to represent the clesest pricr ad, discloses 8 fape measure (see

s "

1, 2) comprising: a housing {a shell i0) {see fipures 1. 2 a reel (a roel 21} votatably

mourted within the housmng {16} {ses f

res 1, 2% an elongate blade (@ iape 38 wound
avound the reel (21}, the elongate blade (30} (see figures 1, 2) comprising: an upper sueface, 2
lower surface; a curved profile (& concave-convex shape 33} such that the upper murface of the
clongate blade (30} Jdefines s concave surface and the lower surface defines a convex surface

(see fgure 4y 2 flat width {3 fattened width L} greater than or equal t© 29 mm and less than

372 mum (L= 1250 inches i test Wo. 83 and a curved widih {a width W), wherein the curved
widgth (W= 8228 inches) s less than the flat width (L= L2500 inches) {(see table 2y
standoul distance {2 standout length Smax) of the elongate blade (30) from the housing (10} of
al least 186 inches {Smax= 195 ifaches) {sco able 230 and 2 retraction dystorn {3 coll sprng
(223 drives rewinding of the

slongate tape blade (30} « » the tape reel (21} (see paragraph [0875] and figure 23 As all

22y coupled to the tape reel (25}, whereinn the reiraction sy

of the festures of claire 21 are disclosed in D, this claim iz anticipaled by DI Therelore

claim 21 facks novelty under FCT Arucle 33(2)

N

LE Dependent Clalmg 22-31

The additional feature of claim 22 iz identical to the featurc of D1 in that a ratic of the

curved width (W= 0.8228 inches) to the flat width (L= 1250 inches) is less than 0.74 (Wil~

Continned on The Mex: Page
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0.658) {see tzbie 2} Accordingly, claim 27 is anticipsted by T, Therefore, claim 22 lacks

“aovelty under PCT Asrticle 33(2)

LY
J
~

[
=
=

NI
02

D1 in that the curved width

|

The additional festure of claim 23 is identical to the festure o
(W3 15 less than 235 mm (W= 08228 inches) (see table 2} Accordingly, claim 23 is

anlicipated by D1 Theeefors, claim 23 lacks novelty under PCT Article 33(2)
{83 Claim 24

The additional feature of Claim 24 is identical to the feature of D i that & ralio of curved
height (a height H= 04016 inches) o Hat width (L= 1250 Inches) s greater than 929 (ML=
G.321y (see fmhie 2% Accordingly, clahin 24 i3 anlicipated by D Therefore, clabn 24

noveity under PUT Article 33{(2)

A Claire 25

The adduional feabme of clabm 25 & charactorized n that the clongate blade includes a

+

q
3

matal core and the meial core has an average thickaess along its length that s less than 0.13
mn, However, this feature s merely a matter of design option o a person skilled in the ar,

considering  the tape made of metal and having vanous thickness (1) in [ {see

Accordingly, claim 25 would  have been obvious over [

(3N

paragraphs  {0026],

T : tioie

Therefore, claim 25 does not mvolve an inventive step under PO Article

152

1.8.,5 Clasm 24

The additional feature of claim 28 is identical to the feature of D1 i that the standowt

distance {Smaxy of the elongate biade (38} from the bousing ({0} s greater than 168 inches

Smax 193 inches) {see table 2). Accordingly, olatn 26 i ant
; s 3

ipated by D1 Therefore, claim

26 lacks noveity under PCT Artficle 33(Z).

Uontinusd op Tha Noxt Page
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1.8.6 Claimn 27

The additional feature of claim 27 s characterized i that the curved profile 5 located along

' lengthwise portion of the elopgate blade having a length fess than a iotal length of the
elongate blade. However, this feature would be easily conceived from D1 considering that the
tape (30} includes the concave-convex shape {333 when 3t s recled oul, however the tepe (30}

iz fattenied when i is reeled in {see paragraph [8026]) Accordingly, clalm 27 would have

bear obvious over D Therefore, claim 27 does not invelve an inventive step under POV
Article 33033

§.8.7 Claim 28

The additional festure of clatm 28 is charncterized in that the curved profile is located along
at least the first 137 inches of & length of the clongate blade However, this fosture would be

;

easily conceived fom [ considening that the tape (30} inclodes the concave-convex shape (33)

when {1 s reeled ouf, and the standout length (Smax) iz 195 inches {3ee paragraph {0026] and

tabie 7). Accordingly, cleime 28 would have beon obvicus over DI Therefore, claim 28 does

net involve an ventive step under POT Article 33(3%
1.8.8 Claim 29

The additional featwre of claim 29 5 charctedzed in that the elengate blade comprises: an

polymer costing coupied o an upper

clangate metal core having s first thickness, Th an upper

surface of the clongate metal core, the upper polyiner coating having & sesond thickness, T2, 2
Hewer polymer coating coupled o a lower surface of the clongate metal core, the lower
)

from Dt and D2 considenng the elongate blade (30} compris

i
[

mer coating having a third thickneas, T3, However, this feature would bo casily concelved

woan elonpate meial core {the
tape 30 made of mewal) having a firet thickness, T1 {& thickness Ty in D (see paragraphs
(0261, (806297 and figure 4 and a film (38), which is flexible material such zs polvester,

having 2 top portion {38a) that extends over and is attached to an upper surface (14a) of a

Blade {14) and @ bhottom portion {38b) that extends over and ¢ attached t© a boftom surface
{14by of the blade {14} in T2 {see paragrapbs [D020], {0624} and fgue §). And Dt oand D2
are concerned with mutually refated technidal v finlds and there s ne nesd for fundamental

changes in the key features or for 3 now techiical iden 1 combining the subject maiters of Ol

APEX TOOL GROUP, LLC - EX. 1005-117
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and D2, Accordingly, claim 29 would bave been obvious owver DI in view of D2, Therefore,

clatim 29 doss not invelve an inventive step under PCT Article 33{(3),

189 Clam 30

EN

The additional festore of clairmn 30 i characterized in that Ti= T2 + 13 However, this

i“ezzzure is merely a matter of design option to a person skifled in the art, consdering the film

(60201 Ac

i 30 does not

30) having a thickness of 0.001 tw 08015 inches wm D2 {ses pary

crdingly,

;
i
ciaim 30 would have been obvicus over DI in view of D2

~

mvolve an inventive step under PCT Astigle 33(3)
1830 Claim 3%
The additional feature of clabm 31 (& identizal 1o the feature of DI in that the reteaction

(22} = a spring-based rotraction system comprising a spring (the coif apring) coupled to
. £ £=] [=X

is ynwound from the tape reel 1o extend

sy st
the tape reel (1), wherein, as the clongate tape blade

fFrom the housing, the spring stores encrgy and the siwing releases energy dniving rewinding of

the elongate tape blade on to the lape reel {the ool spring 22 causes the reel 21 to yoel i the

v

T

tape 301 (see pavagraph [0

57 and figure 25 Acco;‘dingly, clainy 31 is anticipated by DL

Therefore, claimm 31 facks novelty under FOU Article 33{2).

depandent Claim 32

1, which is comsidered o represent the closest prior arl, discloses a iape measure {see
figures 1, 20 comprising: s housing (a shell 19} (ssc figures 1, 2} u reel {2 reel 21} rotatably

{a tape 30} wound

I
&80
2
T

raounted within the howvsing (10} {see figures |, 2}, an ¢longat
g vy o g ) &

Y

around the reet (213, the elongate blade (30) {see figures 1, 2} compn

ng: an upeer surface) 3

fower surface: & curved peofile {a concave-convex shane 33) auch that the upper surfase of the
i ! i )

clonpate blade {(30) defincs a concave surface and the lower surface defines 2 convex surface
{see figure 4% a fat width (& flaiened width 1) greator than 32 mom (3 1625 inches m fes

Moo 71 and & curved width (o width W), whorsin the curved width (W= 10591 inches) is less
thane the fat widih (L= 1.625 inches} {sce table 2}; =z standout distance (& standout length
Smax) of the elongatc blade (30 from the housing {10} of at least 156 inches {Smax= 193

PN

stospring 22) coupled 1o the tape resl (21}

inchies) (see table 23 and 2 retrection systern {s

Connnned o The

Fary POYIS AL
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wherein the retraction system (223 drives rewinding ‘of the clongate tape blade (30) on te the

tape rest 21y {see paragraph [0025] and fgure 2) As all of the features of clabm 32 sre

disclosed in BH, this claim is anticipated by D1 Therefore, claim 32 lacks novelty under PCT
Article 33(2).

1.i0 Dependent Clatns 33-41
PG Claim 33

The addiiona! featurs of olamm 33 s identical o the feature of D1 i that g ratie of the
curved widih (W= 1LG39T dnches) to the flal width (L 1,625 mches) i less than 0.8 (W/l=
6.652) (see table 2). Accordingly, clatm 33 is anticipated by D1, Therefore, olatm 33 lacka
novelty under PCT Article 33{2)

1.10.2 Claim 34

The additional featare of ciplm 34 3¢ characterized in thal the curved widih is Jess then

)

mm. However, this foamre is morely 2 matier of design option to 3 person skilled in the am,
considering the tapes with various width in D {see paragraph [0039]). Accordingly, claim 34
woudd have been obvious over [ Therefore, clam 34 dogs not invobe an inventive step

under PCT Article 33(3).
10,3 Claism 35

The additional feature of claim 35 isdentical to the feature of D in thal a ratie of curved

<

height {3 height H— 03079 inches) to fal width (L 1.623 inches) 8 greater than 027 (H/L=

4

0.312) {scec table 2} Accordingly, claim 35 is anticipated by 1. Therefore, olaim 35 lacks

novelty under POT Arucle 33(2).

3

104 Claim 38

The additional feature of claim 38 ic characterized in that the elongste blade includes a
metal cors and the metal core has an average thickness aloug #s length that ix less than 0.14

mm. However, this feature iz merely a matter of design option o a person

4 i the ari,
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“considering the tape (30} made of metal and the tapes with varicus thickness (T} i DU (e
paragraphs  [90261,  [0039])  Accordingly, <laim 36 would have been obvious over DML

Therefore, claire 36 does net involve an inventive step under PCT Article 33(3).

1165 Claim 37
The additonal featwre of clatm 37 i¢ characlerized in that the curved profile is focated along
b

clongate blade. However, this feature would be easily conceived from DM cousidering that the

a lengthwise portion of the elongalte blade having & len; fess fhan 4 total length of the

N

tape (30} includes the concave-convex shape (33} when it is resled out, however the fape (30}

fencd whon @ ix recled dn {seo paragraph [00261% Accordingly, claim 37 would have

been ohvious over D1 Therefore, claim 37 docs not involve an inventive step under PCT

Article 33(3}
1168 Claim 38

The additional feature of olalm 38 is characterized in that the curved profile s located along

at teast the first 132 inches of a length of the clongate blade, However, this feature would be

e

4

easity concelved from D31 conswdering ihat the tape {38} ncludes the concave-convex shape

when it is regled owt, and the standout length (Smax} is 193 inches (see parsgraph [B026] and

table 23 Accordingly, claim 38 would have been obvious over DI Therefore, clabm 38 does
Vi

not snvolve an inveniive step under PCT Arucle 33(3).

1107 Claim 39

The additional

featurc of claim 39 is characierized in that the clongate blade comprises: an

a first thickness, Tl an upper polymer coating coupled o an upper

clongate rnotal core hav
surface of the elongate metal core, the upper polymer coating having = second thickness, TZ; a
lower polymer coating coupled to a lower surface of the elonpate metal core, the lower
polymer coating having a third thickness, T3, However, this feature would be essily conneived
fram D1 and D2 considering: the elongate blade (30) comprising an clongate metal core (the
tape 30 made of metal) having s first thickness, Ti (g thickness T} in D1 {see paragraphs
(00261, {0039] and figwe 4} and a fidm (38) which 5 flexible material such as pelyester,
having & top portion (38a) that extends over wid™fs alttached 1o an upper surface (143) of &

Contineed on The Next Page

Form FOT/ISAMRS
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Continua

blade (14} and a bottomn portion (38&b} that extends over and is

{14by of the blade (14} in D2 {see paragraphs [G0203, {0024} an

{30) having 2 thickness of 0.001 to 0.015 inches

ciaim 440 would have been obvicus over DY in view of D2
mvolve an wventive step under PCT Article 33{3).

10,9 Claim 41

The additional feature of clatm 41 is dentical to the leature

retraction system comprising

are concernsd with 1'-.11.1tuaiiy clated technical. felds and there i no need for
changes in the key leatures or for a new techaoal ez in combiing the su matters of 13
and 32, Accordingly, clain 39 would have been obwvinus over DI oin view of D2 Therefore,
claior 39 does nof invelve sn mventive step under PCT Article 33{3})
i 40

The addiional feafure of olaim 40 is charsclerized in that TI> T2 + T3, However, this
featwe is merely a matter of design opiion o a person skilled i the art, considering the film

in D2 {see paragraph (0020
Theraf

4 Spring

system (22} is a spring-based
the tape reel {21}, whetein, as the clongate tase blade & orwound from the tape reel to extend
from the housing, the apring stores energy and the spring releases energy driving rewinding of
the elongate fape blade on to the tape reel (the coil spring 27 causes the reel 21 to reel in the
iape 307 {(see paragraph [C025] sud ﬁgure 2 zi‘s::»::m'd.in;;,]y, claim 41 is anticipated by 0L
Therefore, claim 41 facks novelty under POT Article 33(2)
2 Indusinial Applicability

Claims 1-41 are industriaily applicable vnder PCT Asticle 33(4).

atiached to a bhotton: surface
i ofigurg 6} And D and 02

fundamentad

y

iy Aceordingly,

40 does not

2

ore, claim

of 131 in that the retractio

$HINgZ) Cou

x {the coil

ASALIY (Supplemantal Box)
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M Espacenet

Bibliographic data: CN202066436 (U) — 2011-12-07

Measuring tape

Inventor(s): XIANJIA SHI + (SHI XIANJIA)

Applicant(s): XIANJIA SHI + (SHI XIANJIA)

Classification: - international: G01B3/10
- cooperative:

Application number: CN20112004769U 20110106

Priority number(s): CN20112004769U 20110106

Abstract of CN202066436 (U}

The utility model discloses a measuring tape which comprises a casing (1) and a tape
strip (2) wound in the casing (1). A fluorescent layer (3} is arranged on the surface of
the tape strip (2). The thickness of the flucrescent layer (3} is 0.5 mm. When the
measuring tape is used, scales can be conveniently read and a measuring resuit can
be ensurad.

https://worldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=2020664 36 U&KC=U&FT=D&ND=3&date=20111207&DB=&locale=en_EP 117
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6/25/2019 Espacenet - Bibliographic data

M Espacenet

Bibliographic data: CN202432942 (U) — 2012-09-12

Novel steel tape

Inventor(s): SAI MA; YILING BAO + (MA SAl, ; BAO YILING)
Applicant(s): UNIV NINGBO #* (NINGBO UNIVERSITY)
Classification: - international: G01B3/10

- cooperative:
Application number: CN20122004334U 20120106
Priority number(s): CN20122004334U 20120106

Abstract of CN202432%42 (U}

The utility model relates to a novel steel tape which comprises a shell body and a steel
rule tape; the outer end of the steel rule tape is provided with a positioning hook; a
button for positioning the steel rule tape is arranged on the shell body; the novel steel
{ape is characterized in that: transparent plastic films are arranged on the edges of both
sides of the steel rule tape; the outlet of the steel rule tape of the shell body extends
cutwards for g certain distance horizontally; the novel sieel tape has the advaniages
that: both sides of the rule {ape are wrapped by plastics, so that the steel rule tape is
safer and is not as sharp as before, a hand is not injured due {o careless use; and
meanwhile, the outlet of the rule tape of the steel tape is elongated, so that the rule
iape does not swing up and down when being recovered and the hand is not injured.

https://worldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=202432942U&KC=U&FT=D&ND=3&date=20120912&DB=&locale=en_EP 117
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Anti-electric-shock measuring tape

Inventor(s):  TANG HUAIKUN + (TANG HUAIKUN)

Applicant(s): JIANGSU POSTS & TELECOMM PLANNING & DESIGNING INST
CO LTD * (JIANGSU POSTS & TELECOMMUNICATIONS
PLANNING AND DESIGNING INSTITUTE CO., LTD)

Classification: -international: G01B1/00; G01B3/10
= cooperative:

Application CN20122348019U 20120718
number:

Priority CN20122348019U 20120718
number(s):

Abstract of CN202757538 (U)

The utility model discloses an anti-electric-shock measuring tape including a shell and
a telescopic tape part disposed in the shell and used for measuring. The tape part is
coated with a plastic insulating layer. The anti-electric-shock measuring {ape provided
by the utility model has the following advantages. First, the anti-electric-shock
measuring tape has an anti-electric-shock effect within the measuring range, so that
the safe production is facilitated and the measurement operation safety in electric
environment can be guaranteed. Second, the anti-electric-shock measuring tape is
made of insulating and antiriot material, so that a waste phenomenon that fraditional
measuring tapes is easy o get corroded, rusted and damaged in a faintly-acid and
humid environment can be avoided and a detect of leather measuring tapes that are
not conductive while not suitable for single-person operation can be made up by the
elasticity and the rigidity of the anti-electric-shock measuring tape. Third, the anti-
glectric-shock measuring tape is equipped with a compass, so that a function of
recording general directions in practical measurement work for assisting survey and
design workers can be realized and the survey workers can be reminded o mind
electrical safety through the small-range disturbance of an indicator in intense
electromagnetic field.
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RMultifunctional measuring reel

Inventor(s): WEI JING + (WEI JING)

Applicant(s): UNIV HUAINAN NORMAL + (HUAINAN NORMAL
UNIVERSITY)

Classification: - international: G01B3/10
= cooperative:

Application CN20152352388U 20150527

number:

Priority number(s): CN20152352388U 20150527

Abstract of CN204612629 (U)

The utility mode! discloses a multifunctional measuring reel belongs to the measuring
tool fisld. The utility model discloses a muitifunctional measuring reel, including casing,
blade and expansion end, be provided with screens switch and roli-up switch on the
casing, the junclion of casing and blade is provided with and proilongs the seclion, the
scale initiating terminal of blade set up porosely, the one end of expansion end be
provided with the notch, the other end is provided with the buckle, hole phase-match on
this buckie and the blade is provided with two kinds of scales on the blade, for the
length unit of measurement of difference, the blade surface is provided with the thin
layer, blade edge is provided with the rubber layer. The uiility model discloses avoided
the unexpected roll-up of blade that leads to the fact because of misoperation, and the
blade scale is becauss the long-term exposurs leads fo the fact the unclear problem of
scale in outer wearing and tearing, the mark demand of the different measurand
objects the when uniqueness of subassembly struciure has also satisfied the gauge
length is applicable 1o the several work demand, and the struclure uniqueness is
simpie, with low costs, exploitativeness is high and easily use widely.
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Steel measuring tape

Inventor(s):  FENG JIANLONG + ({J3& )
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Classification: - international: G01B3/10
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Application CN20162209819U 20160318

number:
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Abstract of CN205482653 (U}

The utility model! discloses a steel measuring tape, which comprises an outer sheli,
shell up end, preceding lateral wall and back lateral wall are the cambered surface,
openly, the reverse side and down the terminal surface be the plane, the shell up end is
provided with the LED lamp, and it has the compass openly 1o inlay, lower terminal
surface fixedly connected with draw -in greove, be provided with the ruler in the draw -
in groove, the opening has been offered on shell front side wall and the back iateral
wall respectively, be provided with gear, clockwork spring, pulley and battery in the
shell, the pulley is close to the opening, the winding has the tape measure on the gear,
clockwork spring and tape measure hub connection, gear, clockwork spring and pulley
respectively are 2, the tape measure with the contact of puliey upper end, the tape
measure surface is provided with the flucrescent layer, and the tape measure edge of
telling is pasted and is had the inoxidizing coating. This steel measuring tape novel
structure carries lightly convenient to use. Can measure under dim condition, can help
others and take oneg's bearings fast, but the different direction of simultaneous
measurement.
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Band tape

Inventor(s): PELA HALALDO KALEINIO [ES] + (HALALDO KALEINIO
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Abstract of CN2705772 (Y)

The utility model relates {o a band fape, comprising a measuring scale belt whose free
end is provided with a nail shape object. The inner surface of the nail-shaped object
which is in contact with the 1o be measured object is provided with an antiskid coating.
The coating whose thickness is 0. 5-3mm is provided with the antiskid material of
rubber, soft plastic, lacquer, or porous coating. The coating which can be provided with
a rough contact surface can cover the entire nail shape object. In other conduct cases,
the nail shape object is provided with a plurality of lateral tooth which can be arranged
to slant in a direction opposite to the possible sliding direction of a sheath. The utility
model can improve the fixing effect between the nail shape object and the measured
object. As a result, the object is easy 10 be measured by users, and the measurement
effect is improved.
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Abstract of DE19628318 (C1)

- The use of a dimensionally stable photographic paper base of paper coated with
polyolefin on both sides or a dimensionally stable undrawn polypropylene (PP) film as
base for a seif-adhesive measuring tape is claimed. The front is printed with a coloured
layer and then a scale, which is coaled with a release layer, whilst the back is given
primer and seif-adhesive coatings/
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@ Fir die Beurteilung der Patentfahigkeit
in Betracht gezogene Druckschriften:

DE 42 11510 A1

DE 88 06 763 Ut
us 2507 684

@ Verwendung eines Tragermaterials fir ein selbstklebendes MaRband

@ Verwendung eines dimensionsstabilen fotographischen
Papiertragers aus sinem beidseitig mit Polyolefinen be-
schichteten Papier oder einer dimensionsstabilen ungereck-
ten Polypropylenfolie als Tragermaterial fiir ein selbstkleben-
des MaRband, wobei auf die obers Seite des Trigermateri-
als eine Farbschicht aufgedruckt ist, auf die Farbschicht eine
Skalierung aufgedruckt ist, auf die Skalierung ein Release-
lack aufgebracht ist, auf die untere Seite des Tragermateri-
als ein Primer aufgetragen und auf dem Primer eine
selbstklebende Beschichtung vorgesehen ist.
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DE

Beschreibung

Die Erfindung betrifft die Verwendung eines dimen-
sionsstabilen Papiers oder einer dimensionsstabilen un-
gereckten Polypropylenfolie als Trigermaterial fiir ein
selbstklebendes MaBiband.

Fur die Messung kiirzerer Langenabschnitte werden
unterschiedliche Verfahren und MeBgerite angewandt.
So ist unter Handwerkern und auch im Do-It-Yourself-
Bereich der Zollstock aus Holz oder Kunststoff sehr
weit verbreitet. Daneben werden auch sehr hiiufig MaB-
binder aus Metall oder einfache, nicht selbstklebend
ausgeriistete Papierbander angetroffen.

Die Verwendung der genannten MeBgerite ist aber
insbesondere fiir den ungeiibten Laien nicht problemlos.
Durch nicht zu vermeidendes Verrutschen der Gerite
beim Messen tritt hiufig eine unerwiinschte Verzdge-
rung des MeBvorganges ein. Uberkopfarbeiten mit den
Geriten sind auch fiir den getibten Profi ohne Hilfe
kaum zu bewerkstelligen. SchlieBlich sind bei groBen
Flichen und Gegenstinden, insbesondere wenn diese
eine Wolbung aufweisen, die genannten MeSBgerite
eher unpraktisch, denn sie erfordern dann ein mehrmali-
ges Anlegen und Ablesen sowie das stindige Anzeich-
nen. Fiir den Profi existieren dann noch UltraschallmeB-
gerite fiir genaue Distanzmessungen. Diese sind aber in
der Anschaffung sehr teuer, und deren richtige Verwen-
dung iiberfordert die meisten Personen, die sich nur
gelegentlich handwerklich betétigen.

Daneben sind im Stande der Technik selbstklebend
ausgeriistete MaBbénder vorbeschrieben, die aber mit
Maingeln behaftet sind.

So beschreibt die franzésische Patentschrift FR
1.444.276 allgemein ein flexibles Band unbegrenzter
Linge, das auf der Oberfliche von flexiblen Materialien
wie Stoff, Papier oder Kunststoff fixiert werden kann.
Das Band weist auf seiner Oberseite eine Aufteilung mit
Langeneinheiten auf (Zentimeter oder Zoll), auf der Un-
terseite ist es mit einem Klebstoff versehen.

Das Band kann leicht vom Untergrund entfernt wer-
den, ohne einen Riickstand zu hinterlassen.

In der Patentschrift wird aber die technische Ausfiih-
rung des Bandes nicht niher dargelegt. Die meisten Tri-
ger fiir Klebebénder sind nicht ausreichend dimensions-
stabil, so daB bei dem beschriebenen Band, beispielswei-
se beim Abrollen, wenn das Band auf Zug beansprucht
wird, eine irreversible Dehnung des Trigers eintritt. Fiir
genaues Arbeiten ist das Band somit ungeeignet. Des
weiteren weist die auf der Oberseite angebrachte Be-
druckung keine Releasebeschichtung aus Lack auf, so
daB nicht ausgeschlossen werden kann, dal beim Abrol-
len des Bandes von der Rolle Teile der Bedruckung auf
dem Kleber verbleiben, insbesondere wenn das Band
vor der Verwendung lingere Zeit aufbewahrt wird. Dies
fithrt zu einer Beeintrachtigung des optischen Eindrucks
des Bandes. Der Anwender ist nicht geneigt, ein derarti-
ges Band einzusetzen.

In der deutschen Patentschrift DE 34 00 547 C2 wird
ein Verfahren zur Vorbereitung einer Gebaudewand fiir
die maBgenaue Anlage von Wandbekleidungselemen-
ten mit Hilfe eines MaBband es beschrieben. Als MaB-
band kommt dabei ein Klebstreifen zum Einsatz, der
vorderseitig als Kennzeichnungstriger ausgebildet so-
wie mit MaBkennzeichnungen versehen ist und der
riickseitig eine Selbstklebeauflage aufweist. Der Kleb-
streifen wird von einer Rolle abgewickelt und ab-
schnittsweise in Richtung von zumindest einer Achse
auf die vorzubereitende Gebiudewand aufgeklebt, so
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dafl Wandbekleidungselemente nach MaBigabe der da-
durch permanent auf der Gebiudewand befestigten
Mafe zugeschnitten und/oder montiert werden kénnen.

Aber-auch in dieser Patentschrift ist nicht dargelegt
wie das MaBband konkret aufgebaut ist, so daB die oben
erwihnten Bedenken auch bei diesem MaBband 2um
Tragen kommen.

In der deutschen Offenlegungsschrift
DE 40 15958 Al wird eine Vorrichtung zur Messung
der GroBe einer Person mit Hilfe eines mit einem ver-
stellbaren MeBschiebers versehenen Meter- oder Zoll-
maBes offenbart.

Hierbei kommt ein aufrollbares Kunststoffband zum
Einsatz, das auf seiner Riickseite Haftmittel fiir seine
Befestigung an einer schiefen Fliche aufweist und das
auf seiner Vorderseite mit einem Zentimeter- oder Zoll-
maB versehen ist sowie des weiteren mit einem entlang
des Kunststoffbands verschiebbaren MeBschieber.
Ebenfalls fehlt in dieser Patentanmeldung jegliche kon-
krete Beschreibung des Aufbaus des Kunststoffbandes.

Allgemein selbstklebende MaBbander fiir unter-
schiedliche Einsatzzwecke werden weiterhin in den US-
Patentschriften US 2,507,684 und US 3,797,120 beschrie-
ben.

In der ersteren dient ein MaBband als Anzeigeinstru-
ment fiir den Fiillgrad beispielsweise von einer Flasche;
in der zweiten wird dabei ein MaBband als Hilfsmittel
bei einem Nihvorgang offenbart.

Alle die genannte MaBibénder sind demnach fir An-
wendungsfille, in denen eine hohe Prizision des MaB-
band es erforderlich ist, eher ungeeignet, eine Eichfdhig-
keit der MaBbander ist ausgeschlossen, ebenfalls auch
die Langzeitlagerung.

Aufgabe der Erfindung war es, ein selbstklebendes
MaBband zu schaffen, das bei seiner Verwendung die
Nachteile des Standes der Technik nicht aufweist, das
bei der wiblichen Verarbeitungstemperatur und bei Zug-
belastung dimensionsstabil, das eichfahig und somit sehr
maBgenau ist.

Zur Lésung dieser Aufgabe schldgt die Erfindung die
Verwendung eines dimensionsstabilen Papiers oder ei-
ner dimensionsstabilen ungereckten Polypropylenfolie
als Trigermaterial fiir ein selbstkleben des MaBband
vor, wie es in den Patentanspriichen niher gekennzeich-
net ist.

Demnach weist das selbstklebende MaBband als Tra-
germaterial ein dimensionsstabiles Papier oder eine di-
mensionsstabile ungereckte Polypropylenfolie auf. Das
Tragermaterial ist in einer bevorzugten Ausfithrung
handeinreiBbar.

Als dimensionsstabiles Papier fiir das Trigermaterial
ist ein fotographischer Papiertriger geeignet, wobei
dieser insbesondere aus einem beidseitig mit wasserfe-
stemn Kunstharz iiberzogenen und wasserabweisend ge-
leimten Papier oder aus einem beidseitig mit Polyolefin-
en beschichteten Papier besteht.

Das Trigermaterial weist beim bestimmungsgema-
Ben Gebrauch des selbstklebenden MaBbands, also bei-
spielsweise beim Abrollen von der fertigen MaBband-
rolle oder beim Anlegen und Verkleber, eine Langenin-
derung auf von weniger als 1 mm auf 1 m, insbesondere
von weniger als 0,2 mm auf 1 m.

Auf die obere Seite des Trigermaterials ist eine Farb-
schicht gedruckt auf die eine Skalierung (bestehend ins-
besondere aus #quidistanten Strichen im Millimeter-
oder Zehntelzollabstand oder jeder anderen beliebigen
Teilung) aufgedruckt ist. Weiterhin ist auf die Skalie-
rung ein Releaselack aufgebracht,
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Als Lacke sind solche auf Basis Poly(vinylstearylcar-
bamat) oder vernetzter Polydimethylsiloxane geeignet.
Des weiteren kénnen Umsetzungsprodukte von Polyet-
hylenimin und Stearylisocyanat Verwendung finden.

Auf der unteren Seite ist auf dem Trigermaterial ein
Primer vorgesehen, auf den eine selbstklebende Be-
schichtung aufgetragen ist. Die selbstklebende Be-
schichtung ist in einer bevorzugten Ausfihrungsform
eine Acrylatdispersion. Weiterhin kann diese hautver-
triaglich und physiologisch unbedenklich sein, damit das
selbstklebende MaBband gegebenenfalls fir lingere
Zeitabschnitte auf der Haut verbleiben kann.

Weiterhin ist das selbstklebende MaBband riick-
standsfrei vom Untergrund ablosbar, gleichzeitig ist es
wiederverwendbar.

Das selbstklebende MaBband weist eine Dicke eine
Dicke von 20 um bis 200 um, insbesondere von 40 pm
bis 150 um, auf.

Schiie8lich kann das selbstklebende MaBband zumin-
dest an einer der seitlichen Kanten einen Zackenschnitt
aufweisen, um das selbstklebende MaBband besonders
einfach handeinreibar zu machen, insbesondere das
mit einer dimensionsstabilen ungereckten Polypropy-
lenfolie als Tragermaterial. ‘

Das selbstklebende MaBband ist hervorragend geeig-
net, die gesteliten Anforderungen zu erfiillen.

Die erfindungsgemiBe Verwendung eines dimen-
sionsstabilen Papiertrigers oder einer dimensionsstabi-
ler ungereckter Polypropylenfolie als Trigermaterial
garantiert, daB bei der Gblichen Verarbeitungstempera-
tur und bei der normalen Zugbelastung des MaBbandes
keine oder eine nur duBerst geringe irreversible Lan-
geninderung auftritt, die keinerlei Einschrinkung fir
die praktische Anwendung des MaBbandes zur Folge
hat.

Weiterhin ist somit die Eichfihigkeit des selbstkle-
benden Mafibandes gewiahrleistet.

Durch die Verwendung eines Releaselacks ist die dar-
unterliegende, aufgedruckte Skalierung gegen duBere
Beschiadigung geschiitzt. Weiterhin wird verhindert,
daB, wenn das MaBband zu einer Rolle aufgewickelt ist,
beim Abrollen eine Beeintrichtigung durch die selbst-
klebende Beschichtung der Trigerunterseite in Erschei-
nung tritt. Gleichzeitig reduziert sich die Kraft, die zum
Abrollen des MaBbandes von der Rolle benttigt wird.
Die Abrollkrafte sind dabei so eingestellt, daB beim Ab-
lingen keine bedeutende Lingeninderung des MaB-
bands auftritt und daB keine Ubertragung der selbstkle-
benden Beschichtung auf die MaBbandoberseite oder
keine Beschidigung derselben auftritt. Bevorzugt wird
ein leichtes und gerduscharmes Abrollen.

Auf der anderen Seite bleibt das MaBband trotz der
Releasebeschichtung beschriftbar.

Ein derartiges MaBband ermoéglicht insbesondere fiir
den Laien leichteres und genaueres Arbeiten, sowie das
Messen ohne fremde Hilfe in Anspruch nehmen zu miis-
sen. Ein Verrutschen des MeBgerites ist vollkommen
ausgeschlossen.

Die Verwendung dieses MaBbandes erlaubt insbeson-
dere die Messung groBer Gegenstande und die Monta-
gevorbereitung groBer Flichen ohne den Gegenstand
oder die Flache vorher anzeichnen zu miissen.

Dariiber hinaus erleichtert es das Befestigen von Ge-
genstanden, wenn diese dquidistant angebracht werden
sollen.

SchlieBlich gelingt es bei Verwendung des selbstkle-
benden MaBbandes auch einer einzelnen Person, iiber-
kopf langere Abschnitte ohne eine zweite Person auszu-
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messer.
Im folgenden soll anhand von Beispielen das selbst-
klebende MaBband naher beschrieben werden.

Beispiel 1

Ein hochwertiges Photopapier mit einem Flichenge-
wicht von 112 g/m? beidseitig mit 15 g PE beschichtet,
der Firma Schoeller {Osnabriick) wird nach einer Coro-
navorbehandlung einseitig vollflichig im Rasterdruck
gelb bedruckt und sofort danach fortlaufend mit einer
schwarzen Millimetereinteilung, die in Abschnitten zu
genau 1 m Linge eingeteilt ist, nach dem Flexodruck-
verfahren bedruckt.

Danach wird an einer Maschine in einem Arbeitsgang
der Druck mit einem Releaselack auf Basis Poly(vinyl-
stearylcarbamat) versehen, die Riickseite (ebenfalls Co-
rona-vorbehandelt) mit einem wiBrigen Reaktions-Pri-
mer beschichtet, getrocknet und sofort mit einer selbst-
kiebenden Masse auf Basis einer hautvertriglichen und
physiologisch unbedenklichen Acrylatdispersion be-
sc})x;chtet (Neotac® 3020 der Firma Zeneca (Niederlan-
de)).

Nach dem Schneiden und Konfektionieren ist das
MaBband von der Rolle fertig.

Der eingesetzte Trager weist in den nach dem Be-
drucken folgenden Arbeitsgingen eine Lingeninde-
rung von maximal 1%e auf, d. h,, von maximal | mm auf
I m Lange. Das Produkt hat eine ReiBfestigkeit von 70
N/cm und ist demnach eichfahig.

Die Hautvertraglichkeit der selbstkiebenden Masse
wird dabei mittels einer speziellen Priifmethode evalu-
iert, die auf der Methode nach Bandmann/Fregert (siche
Epicutantestung, Einfithrung in die Praxis, Springer-
Verlag Berlin Heidelberg New York, 1982) basiert.

Dazu wird ein Muster des MaBbandes jeweils auf
dem Riicken mehrerer Probanden fiir 24 Stunden appli-
ziert. Die Probanden werden angehalten, in dieser Zeit
weder zu duschen noch zu baden. Nach 24 Stunden wird
das Muster entfernt. Weitere 24 Stunden spiter wird
das Testarecal zum ersten Mal begutachtet (doppelblin-
de Ermittlung der 24-h-Werte) noch einmal 24 Stunden
spater zum zweiten Mal (doppelblinde Ermittlung der
48-h-Werte).

Je nach auftretender epikutaner Reaktion 14Bt sich
eine bestimmte Hautvertriglichkeit feststellen.

Beispiel 2

In einem zweiten Beispiel wurde der Photopapiertri-
ger von Beispiel 1 ersetzt durch eine ungereckte PP-Fo-
lie der Firma Nowopol (Siegsdorf).

Die PP-Folie weist dabei die folgenden physikali-
schen Parameter auf:

Dicke: 90 ym

Gewicht: 85 g/m?

Héchstzugkraft (lings): 37 N/15 cm
ReiBkraft: 30,2 N/15 cm

Schrumpf (45'7/110°C): 0,0%.

Die weiteren Arbeitsginge entsprechen denen aus
Beispiel 1.

AbschlieBend wird das selbstklebende MaBband ein-
seitig mit einem Zackenschnitt versehen, um die beson-
ders einfache HandeinreiBbarkeit zu gewihrleisten,

Auch hier wird dabei zuvor die selbstklebende Masse
einer oben beschriebenen Priifmethode fiir die Haut-
vertriglichkeit unterzogen.
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Patentanspriiche

1. Verwendung eines dimensionsstabilen fotogra-
phischen Papiertrigers aus einem beidseitig mit
Polyolefinen beschichteten Papier oder einer di-
mensionsstabilen ungereckten Polypropylenfolie
als Trigermaterial fiir ein selbstklebendes MaB-
band, wobei

auf die obere Seite des Tragermaterials eine Farb-
schicht aufgedruckt ist,

auf die Farbschicht eine Skalierung aufgedruckt ist,
auf die Skalierung ein Releaselack aufgebracht ist,
auf die untere Seite des Trigermaterials ein Primer
aufgetragen und

auf dem Primer eine selbstklebende Beschichtung
vorgesehen ist.

2. Verwendung nach Anspruch 1, dadurch gekenn-
zeichnet, daB3 das selbstklebende MaBband riick-
standsfrei vom Untergrund abzulésen und wieder-
verwendbar ist.

3. Verwendung nach den Anspriichen 1 oder 2, da-
durch gekennzeichnet, daB das selbstkiebende
MaBband eine Dicke von 20 pm bis 200 pum, insbe-
sondere von 40 um bis 150 um, aufweist.

4. Verwendung nach den Anspriichen 1 bis 3, da-
durch gekennzeichnet, daB das selbstklebende
MaBband, insbesondere das mit einer dimensions-
stabilen ungereckten Polypropylenfolie als Trager-
material, zumindest auf einer der seitlichen Kanten
einen Zackenschnitt aufweist.

5. Verwendung nach den Anspriichen 1 bis 4, da-
durch gekennzeichnet, daB das Tragermaterial
handeinreifbar ist.

6. Verwendung nach den Anspriichen 1 bis 5, da-
durch gekennzeichnet, daB das Trigermaterial
beim bestimmungsgemdBen Gebrauch des selbst-
klebenden MaBbandes eine Lingeninderung auf-
weist von weniger als 1 mm auf 1 m, insbesondere
von weniger als 0,2 mm auf 1 m.

7. Verwendung nach Anspruch 1, dadurch gekenn-
zeichnet, dal der fotographische Papiertréger aus
einem beidseitig mit wasserfestem Kunstharz fiber-
zogenen und wasserabweisend geleimten Papier
besteht.

8. Verwendung nach den Anspriichen 1 bis 7, da-
durch gekennzeichnet, daB die selbstklebende Be-
schichtung eine Acrylatdispersion ist.

9. Verwendung nach den Anspriichen 1 bis 8, da-
durch gekennzeichnet, daB die selbstkiebende Be-
schichtung hautvertraglich und physiologisch unbe-
denklich ist.
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TITLE

"Measuring tape"
INTRODUCTION

This invention relates 1".0 a measuring tape and to a method

of forming a measuring'tape. o
PRiOR _ART

Steel measuring tapes have been known for very many years
and also linen or similar woven material covered in plastics
has been used. . In more recent years tapes made of glass filre
covered .in plastics hav.e been made. The plestics ma’ceriai
used is normally polyvinyl chloride (pve).

The incorpora.tio‘n of glass yarn (made up of strands) into
JEr.he PVC of a measuring tape inhibits dimensional instability
in the longitudinal direction but such tapes are prone to
splitting in the longitudinal direction if the tape is snaged

by, for example, a nail.

- e e el N e, _.B' AB‘QH%@
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In order to avoid this lengitudinal splitting of the

RN

- tape, instead of longitudinal drientated yarn bein§ incor-

porated in the PVC, a woven material has been incorporated.

This material may be glass yarn for the warp threads and

plasties filaments for the weft threads. This e}fectively

) prevents splitting but dimensional stébility is poor:

It is also known to utilise so ealled_'non—woven'
glass or other man—ﬁade fibres and possibly to utilise a
Bonéiﬁé-gééﬁt-;5 ;fovide-a matrofﬂéﬁéﬁ'figres afranééd in
random order. Such a mat exhibits great flexiﬁility and

strength and resistance to tearing.

OBJECT OF THE INVENTION

It is the main object of this invention to provide a
measuring tape which has good dimensional stabiiity and is
resistant to tearing.

STATEMENTS OF INVENTION

According to the present invention there is provided

a method of forming a measuring tape which includes com-

; bining glass yarn in parallel array with natural or

artificiél fibres in rgndom order and préviding on?at
least one face thereof a smooth plasties coaﬁing- Pre-
ferably the yarn and fibres are encased in a plastiecs
covering. The inventlon alse includes the methed as above
in which the yarniis combined with natural or artificial
fibres in a bonding agent.

The invention also includes the method as above in
which the glass yarn is established in ifs array by the

use of a bonding agent to form a yarn layer, the fibres

-

BAD ORIGINAL * Q
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are established in their random order by bonding to form

N
N

a fibre layer and the yarn and fibre layers are eﬁdased to
form a lamination in a coveripg.. |

The invention further includes theAmethod as above
in which the glass yarn is established in its érf;§ by the
use of a bonding égent té form‘a yarn layer, the fibrés

are established in random order by bonding to form two’

) fibre'layerp_anq'phe yarn layer is sandwiched bepwééhAthe_

two fibre layers and the whole encased in a plastics cover-

ing.

Still further the inveﬁtion includesithe metho&_as
above and including'establishing the.glaéé varn in its
array by use of a bonding agent to form a yarn layer and
encapsulating the yarn layer in a coveriﬁg layer of
plasties which incorporates natural or artificial fibres
in random order. ‘

Convenientiy the covering is extruded around the
&arn layer. | ' . .

. The fibre la&er or layers may be écmposedxdf nYlon,-:
polyester, glasslé;réarbon or other natural or artificial
fibres in random érdér.

DRAWINGS

Figure 1 is a perspective view of a part of a known
measuriﬁg tape incérporating glass yarn;

Figure 2 is a perspective view of a layer qf ?Vé
incorporating glass fibres in random order; 7 -

Figure 3 is a perspective view of giass yarn

APEX TOOL GROUP, LLC - EX. 1005-181
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established in a layer by a bonding agent;
Figure 4 is a perspective view partly broken ;ﬁay
to show the -detail of a measuring tape constructed in

accordance with the inventioﬁ;

Figure 5 is a perspective view of a laminated pre-
tape according tq the iﬁvention;

Fiéure 6 ié a perspective view partly broken away of

a further embodiment of a measuring tape constructed in

accordance with the invention; and
Figure 7 is a perspective view of an alternative fornm

of pre-tape according to the invention.

SPECIFIC DESCRIPTION
Part of a congentional reinforced plasilics measuring
tape is illustrated in Figure 1 in which the tapd 1
includes a plurality (in the order of forty) of glass
yarns 2 which are encapsulated within a PVC covering 3,.
there being gfaduations L} marked thereon. Such measuring
tapes are quiterwell known.

V'Figure 2'illustrates a layer 5 in which natural of
artificial fibres 6 are'arranged in randqm order and in;
corporated ﬁithin a PVC matrix T. The fibre 6 ma& be in-
éorporated within the PVC matrix 7 by aﬁy known technique,
for example by extruding or by moulding.

Figure 3 illustrates a plurality of glass fibre yarns
2 similar to the yarns 2 of Figure 1 but in this instance
the yarns have been adhesively secured together by a bond-

ing agent 8 (although this is not essential) to form a

glass yarn layer 9. Here again the layer 9 may be -
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established by any known technidue. The bonding ageat
may be as desired, for example, a plasticised PVduﬁéste
including stabiliéers.

in accordance with the invention and referring now to
Figure 4 a iayer 5 made in accordaﬁce with tﬁe Figure 2

laminatedAwith'a.layer 9 in accordance with Figure 3 and

the two layers encapéulated in a PVC covering 10. This

covering 10 may be established by any known technique, for

examplé'exﬁruéiﬁg or moﬁiding; inétéad of.encabsulaéing'
the iéyers in the PVC, the plasties may be applied to one
face.or both faces as gvcoating.

It will be appreciated thatrthg incorporéiion of the
longitudinally extqnding yarn in layer 9 gives‘good dimen-—
sional stability to the tape and the incorporatibﬁ of the
random order fibres in layer S\gives good strength and
prevents splitting of the tape. At the same time adeqﬁate
flexibility of the tape is achieved.

The layer.:or layers of random fibres may be .established

by the use of a'bonding agent althoﬁgh, if the fib;es are

artificial, thé.layer or layers_may be established Simpl§
by the use:.of.heat and pressure. | .

- An alternative embodiment is illusﬁrated in Figure 5
in which a layer 4 in accordance with Figure 3 is sand-
wiched between two layers 5 in accordance with Figure 2.
The three layer sanduwich is then encapsulated in PVC_by
any known tecnique or faced on one or‘both faces with a
coating of PVC

Yet a further embodiment is illustrated in Figure 6

~“BAD ORIGINAL G -5
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in which a layer 9 of glass yarn in accordance with Figure
3 has formed around it by any knowﬁ techinique, %B? example
extrusion or moulﬁing, an encapsulating covering 11 (or
facing) which incorporates natural or artifieial fibres 6
in random order in a similar manner to the layer 5 of
Figure 2.

As an alternative method of construction, a pre-tape
may be fofméd in accordance with Figure 7 in which longi-
tudinal glaSs'yérn 2 is.combined with,random naturai-or
artificial fibres 6 in a bonding agent B. This may be
done by coating the yarn with a bonding agent and, while
the agent is still uncured, passing thercoated yarn through
a container in which loose fibres a%e beiné éirculated by

hot air. Thus the yarn becomes coated with fibres and the

bonding agent is cured.

* BAD ORIGINAL |
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CLAIMS )

1. A method of forming a masuring tape which includes
combining gléss yarn in parallel array with natural or
artificial fibres in random order and providing on at least
one face thereof a smooth plastics coating.

2. The method as claimed in Claim 1, in which the glass
yvarn is established in its array by the use of a bonding
agent to form a yarn layer, the fibres are established in
their réndom order by bonding to form a fibre layer and the
yvarn and fibre layers are encased to form a lamination in

a covering.

3. The method as claimed in Claim 1, in which the glass
yarn is established in its array by the use of a ,bonding
agent to form a yarn layer, the fibres are established in
random order by bonding to form two fibre layers and the
yarn layer is sandwiched between the two fibre layers and
the whole encased in a plastics covering.

b, The method as claimed in Claim 1, in which the glass

.yarn is established in its array by the use of a bonding

agent to form a yarn layer which is encapsulated in a
covering layer of plastics which incorporates natural or
artificial fibres in random order.

5. The method as claimed in any one of the preceding
claimf,, in which the yarn is combined with natural or
artificial fibres in a bonding agent.

6. The method of forming a measuring tape substantially
as herein described with reference to Figures 4 or Figure 5

or Figure 6 or Figure 7 of the accompanying drawings.
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7- A measuring tape when formed by the method_gs
claimed in any one of the precedingiclaims. ’
8. - A measuring tape as claimed in Claim 7, in which

the natural or artifical fibres are composed of nylon,

polyester, glass or carbon or other natural fibres.
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(54) A structure of a measuring tape covered with polyester membrane thereon and the

manufacturing method thereof

(57) A structure of a measuring tape covered with
polyester membrane thereon and the manufacturing
method thereof are disclosed. The structure is com-
posed of a thin measuring tape (10), a primer and a pol-
yester membrane both formed on each tape surface.
Both tape surfaces are brilliantly colored by coating with
the primerthereon, then scale marks are printed thereon
by a printing roller (25). Finally a 15um thick polyester
membrane (30) is formed on each tape surface by ap-
plying a thermal pressing force utilizing a pair of temper-
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ature rollers (36,38) at constant temperature of 150°C
so as to offer the tape an anti-abrasive proprety and also
ensure durability of the scale marks without exfoliating.
The advantages of the present invention over the con-
ventional technique are: falt and smooth tape surface,
excellent anti-abrasive proprety and improved durabili-
ty, good color matching between the primer and the
scale marks thereby facilitating reading scale, and easy
manufacturing with improved production efficiency and
reduced product cost.
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Description
BACKGROUND OF THE INVENTION
1. Field of the invention

[0001] The present invention relates to structure of
measuring tape covered with polyester membrane ther-
eon and the manufacturing method thereof, and more
particularly, relates to the measuring tape mentioned
above with enhanced anti-abrasive property, apprecia-
bly flat and smooth surface, able to be easily manufac-
tured with low cost.

2_Description of the Prior Art

[0002] A measuring tape of a type rule is manufac-
tured of a whole roll of thin tape through the steps of
surface painting, printing scale marks thereon, irradiat-
ing light ray and drying. The friction resistant treatment
for a conventional tape is generally performed after fin-
ishing the steps of printing scale marks and irradiating
light ray. Here, the process of friction resistant treatment
is accomplishedb coating a layer of atransparentenam-
el paint on the surface of a tape for obtaining good ap-
pearance and enhancing anti-abrasive effect. However,
there is a problem that a tape rule is frequently used, by
drawing out and recoiling the tape hundreds of times,
the tape will be abrased severely by frequent and forci-
ble slide contact with the outlet edge of the ape on a
tape rule. As a result, partial portion of a tape will be so
worn out that the reading of scale marks thereof be-
comes vague whereby degrading measuring accuracy
shortly afterwards. Anti-abrasive surface treatment for
a conventional tape is incomplete!

[0003] Incidentally, manufacturers of tape rules soon
discovered the fact that the anti-abrasive property of a
tape will be improved to lengthen its life by coating a thin
film on the tape surface, the usable materials include
resin, fiber glass and nylon etc. But it is regretful that
they discovered before long that no expected effect was
obtained by usingthose materials. After alongtime trials
they discoveredthis time that applying polyester thin film
coating on the tape surface might provide a far excellent
anti-abrasive property for a tape than that provided by
preciously used materials.

[0004] Polyestermembrane has an excellent anti-cor-
rosive property against acid and alkali, and moreover,
is strongly resistant to grease and organic solvent inva-
sion. The polyester membrane itself is self adhesive,
and if associated with an appropriate heat and pressure,
the polyester membrane is adhesive to a plurality of ma-
terials such as paper, PVC, copper, aluminum foil and
iron. Therefore, as shown in Fig.1, the steps of conven-
tional manufacturing method of a measuring tape
formed with a polyester membrane thereon include:

1.laying out a whole roll of tape having an original
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metallic color;

2.attaching aluminum foils to both surfaces of the
above mentioned tape;

3.printing scale marks on the aluminum foils at-
tached to the surfaces of the tape;

4. forming a polyester membrane on each surface
of the tape;

5.trimming, and removing burrs from both the alu-
minum foils and the polyester membranes;
6.returning the finished product of tape.

[0005] However, this conventional manufacturing
method is too complicated because it requires the aid
of a plurality of rollers, and has to go through with a te-
dious step of trimming, and removing burrs from the alu-
minum foils and process is intricate and the working time
is prolonged. In addition, as bonding between the alu-
minum foil and the polyester membrane can not be per-
fect by allowing foam to exist therebetween, so that the
productyield is reduced due to loosing surface flatness.
Such a disadvantageous result is the most notorious de-
fect that manufactures eagerly want to avert. Further-
more, the aluminumfoil is used for enhancing the bond-
ing force of the polyester membrane with the tape, but
the visibility of scale marks printed onthe grey aluminum
foil is greatly influenced by the glare and shade made
by incident light, and it causes the user of the tape dif-
ficult to read the numerals of the scale.

[0006] In orderto eliminate the disadvantages and in-
convenience inherent to the conventional technique
mentioned above, the inventor of the present invention
has carried out researches and trials for a long time con-
cerning this matter, and succeeded in providing the
present invention which is mow to be divulged herein-
after.

SUMMARY OF THE INVENTION

[0007] It is an object of the present invention to pro-
vide structure of a measuring tape covered with a poly-
estermembrane thereon and the manufacturing method
thereof having an excellent anti-abrasive property, and
the polyester membrane is kept flatly and smoothly ad-
hering to each tape surface so as to ensure improved
tape durability.

[0008] It is another object of the present invention to
provide the structure of the above mentioned measuring
tape and the manufacturaing method thereof which is
painted with a colored primer on each tape surface for
the user of the tape to read scale marks thereon con-
veniently.

[0009] Itis still another object of the present invention
to provide the structure of the above mentioned meas-
uring tape and the manufacturing method thereof which
can be manufactured simply and efficiently to shorten
production time.

[0010] To achieve these and other objects, gist of the
present invention is directed to provide the manufactur-
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ing method in which including the steps of:

1.applying a primer on both surfaces of a tape hav-
ing an original metallic color;

2.printing scale marks on both tape surfaces with a
printing roller after painting the primer, then irradi-
ating the tape with a light ray and drying it;
3.forming a glue containing polyester membrane on
each tape surface by pressing with a pair of tem-
perature rollers at a constant temperature of
150°C ;

4.returning the finished product of tape around the
recoiling reel.

[0011] The whole roll of atape is laid out and returned
by incorporated operation of a sending reel and a recoil-
ing reel. Between the above mentioned two reels there
is a scale mark printing roller for printing the scale marks
on the tape surfaces, and a pair of temperature rollers
including an upper roller and a lower roller used for
pressing glue containing polyester membranes deliv-
ered from an upper and a lower rolls on corresponding
upper and lower tape surfaces firmly bonded such that
foam can not exist therebetween. The tape surface is
therefore maintained in smooth and flat state.

[0012] The surface of the upper roller is formed into
an annular groove whose width being equal to that of
the tape, whereas the width of the lower roller is smaller
than that of the tape so that the step of trimming the tape
edges and removing burrs can be performed simultane-
ously during proceeding the step of forming the polyes-
ter membrane on the tape. The structure of a finished
tape comprises a tape with a primer and a polyester
membrane formed on each tape surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The drawings disclose an illustrative embodi-
ments of the present invention which serves to exempli-
fy various advantages and objects hereof, and are as
follow:

Fig. 1 is an approximate block diagram showing the
steps of forming polyester membrane on atape sur-
face in a conventional technique;

Fig. 2 is an approximate block diagram showing the
steps of forming polyester membrane on tape sur-
face of the present invention;

Fig. 3 is a schematic layout of the components of
apparatus used for the present invention;

Fig. 4 is an illustrative drawing showing the state of
a pair of temperature rollers pressing the polyester
membrane on a tape according to the present in-
vention;

Fig. 5 is a drawing of a finished product of a tape
according to the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0014] Hereinafter, the best mode for carrying out the
present invention will be described more fully below with
reference to attached drawing:

[0015] Referring to Fig.3 first, a whole roll of tape is
applied a primer on both surfaces of a tape and the tape
now becomes a colored tape 10. Then it is wound
around a sending reel 15 which rotates associated with
rotation of a returning reel 20 to recoil the finished prod-
uct of tape. Next, the step of printing scale marks on the
tape surfaces is carried out with a printing roller 25, then
irradiating the tape 10 with a light ray and drying it. Then,
a pair of rolled glue containing polyester membranes 30
are bonded firmly on the tape surfaces by pressing with
a pair of temperature rollers 35 which is composed of
an upper roller 36 and a lower roller 38 at a constant
temperature of 150°C so that there are no foam pro-
ducedbetween the tape surface and membrane. Finally,
the finished product of tape 10is returned to the recoiling
reel 20.

[0016] Accordingly, as shown in the block diagram of
Fig.2, the manufacturing method of the present inven-
tion comprises the steps of:

1.applying a primer on both surfaces of a tape hav-
ing an original metallic color;

2.printing scale marks on both tape surfaces with
the printing r oller after painting the primer, then ir-
radiating the tape with a light and drying it;
3.forming a glue containing polyester membrane on
each tape surface by pressing with a pair of tem-
perature rollers at a constant temperature of
150°C ;

4 retruning the finished product of tape around the
recoiling reel.

[0017] Comparing the above manufacturing process
of the present invention with that of cited conventional
technique shown in the block diagram of fi.gl, step 5,
trimming, and removing burrs form both the aluminum
foil and the polyester membrane for the conventional
technique is not required for the present invention there-
by contributing to simplifying the manufacturing proc-
ess.

[0018] Now the reson why the step 5 for conventional
technique is not required for the present invention will
be explained as follows. Referring to Figs, 4 and 5, the
surface of the uppertemperature roller 36 is formed into
an annular groove 37 whose width being equal to that
of the tape 10, whereas the width of the lower temper-
ature roller 38 is a little bit smaller than that of the tape
10 so that the step of trimming the tape edges and re-
moving burrs can be preformed simultaneously during
proceeding the step of forming the polyester membrane
30 on the tape 10.

[0019] Besides, it is beneficial to select a primer
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whose color well matches that of the scale marks on the
tape. For example, the combination of a yellow primer
with black scale marks may result in exhibiting a strong
contrast which facilitates the user of the tape rule to read
the scale correctly and quickly.

[0020] In all, the structure of the tape made according
to the present invention comprises a tape with a primer
and a polyester membrane formed on each tape sur-
face. The tape made according to the present invention
exhibits advantages which the tape made of a conven-
tional technique can not cope with, those advantages
are: flat and smooth tape surface, excellent anti-abra-
sive property and improved durability, good color match-
ing between the primer and the scale marks thereby fa-
cilitating reading scale, and easily manufacturable with
improved production efficiency and reduced product
cost.

[0021] Many changes and modjifications in the above
described embodiment of the invention can, of course,
be carried out without departing from the scope thereof.
Accordingly to promote the progress in science and the
useful arts, the invention is disclosed and is intended to
be limited only by the scope of the appended claims.

Claims

1. A manufacturing method for structure of a measur-
ing tape covered with polyester membrane thereon
comprising the steps of:

(1)applying a primer on each surface opf a tape
having an original metallic color;

(2)printing scale marks on both tape surfaces
with a printing roller after printing the primer,
then irradiating the tape with a light ray and dry-
ingit;

(8)forming a glue containing polyester mem-
brane on each tape surface by pressing with a
pair of temperature rollers;
(4)returning the finished product of tape around
a recoiling reel.

2. The manufacturing method as claimed in claim 1,
wherein said pair of temperature rollers are kept at
a constant temperature of 150°C.

3. The manufacturing method as claimed in claim 1,
wherein the surface of the upper roller of said pair
of temperature rollers is formed into an annular
groove.

4. The manufacturing method as claimed in claim 3,
wherein the width of said annular groove formed on
the surface of said upper roller is equal to that of
said tape.

5. The manufacturing method as claimed in claim 1,
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10.

1.

wherein the thickness of said polyester membrane
is 15um.

The manufacturing method as claimed in claim 1,
wherein said polyester membrane is applied to both
surfaces of said tape.

The manufacturing method as claimed in claim 1,
wherein said polyester membrane is adhered to the
surface of said tape by means of thermal pressing
force exerted by said pair of temperature rollers.

Structure of a measuring tape covered with polyes-
ter membrane comprising:

a thin measuring tape;

a primer formed on each tape surface; and

a polyester membrane formed on each tape
surface,

both surfaces of said tape are brilliantly colored
by coating with said primer thereon, then scale
marks are printed further thereon, finally a pol-
yester membrane is formed on each tape sur-
face so as to offer said tape an anti-abrasive
property and also ensure durability of sad scale
marks on said tape without exfoliating.

The structure of a measuring tape as claimed in
claim 8, wherein the thickness of said polyester
membrane is 15um.

The structure of a measuring tape as claimed in
claim 8, wherein said polyester membrane is ap-
plied to both surfaces of said tape.

The structure of a measuring tape as claimed in
claim 8, wherein the color of said primer is yellow.
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(54) Rule assembly with blade standout

(57) A retractable rule assembly (10) includes a
housing assembly (12) and areel (14) rotatably mounted
inthe housing assembly. An elongated blade (16) formed
of aribbon of metal having one end connected to the reel
is constructed and arranged with respect to the housing
assembly to extend from a position tangential to the reel
outwardly through a spaced opening (22) in the housing
assembly. A coil spring (32) formed of a ribbon of metal
has a construction and arrangement between the hous-
ingassembly andthe reel to rotate the reel in the housing
assembly in a direction to wind up the elongated blade
when extending outwardly of the housing assembly
opening in a normal concavo-convex cross-sectional
configuration onto the reel in an abutting volute coil for-
mation in a flattened cross-sectional configuration. A
blade holding assembly is constructed and arranged to
be manually actuated to hold the blade in any position of
extension outwardly of the housing assembly opening
and to release the blade from any positicn in which it is
held. The blade has a blade width, thickness and height
of concavo-convex curvature sufficient to enable the
blade to stand out arcuately a length measured along the
blade of at least 10.5 feet (approximately 3.2 m) with a
horizontal linear length of standout thereof being greater
than 97% of the arcuate length of standout.
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Description

[0001] The presentinvention is generally related to re-
tractable tape rule assemblies and more particularly to
tape rule assemblies of the spring retractable type.
[0002] Spring retractable rule assemblies have been
available commercially for many years. One of the most
desirable characteristics commercial rule assemblies
can possess is a relatively long blade standout. To date,
as a practical matter, that standout length of most blades
has rarely exceeded 7 feet (approximately 2.1 m) or at
most approximately 9 feet (approximately 2.7 m). Stan-
dout is generally measured by the length of the rule as-
sembly blade that can be extended in a self-sustaining
manner without the blade buckling under its own weight.
An important characteristic of standout relates to the ver-
tical bend that the blade takes in its maximum self-sus-
tained extension. This is generally expressed in terms of
the height the housing assumes from a horizontal surface
when the free end of the blade is just touching the hori-
zontal surface. The vertical height of the housing above
the horizontal surface, the position at which the free end
of the blade touches the horizontal surface and the ver-
tical projection of the position of the housing onto the
horizontal surface roughly define three points of a right
angle triangle. The hypotenuse of the triangle represents
a clese approximation of the actual length of the blade
extending from the housing and the horizontal leg of the
triangle represents the linear horizontal extension of the
blade. It is generally recognised to be desirable to main-
tain the ratio between the linear horizontal extension to
the actual extension as near to one as possible. There
always exists a need to provide a retractable rule assem-
bly that will provide greater standout with a greater ratio
of linear horizontal standout to actual standout.

[0003] An objective of the present invention is to fulfil
the need expressed above.

[0004] In accordance with the present inventionin one
aspectthereisprovided a retractable rule assembly com-
prising a housing assembly; a reel rotatably mounted in
said housing assembly; an elongated blade formed of a
ribbon of metal having cne end cennected to said reel
constructed and arranged with respect to said housing
assembly to extend from a position tangential to said reel
outwardly through a spaced opening in said housing as-
sembly; a coil spring formed of a ribbon of metal having
a construction and arrangement between said housing
assembly and said reel to rotate said reel in said housing
assembly in a direction to wind up the elongated blade
when extending outwardly of said housing assembly
opening in a normal concavo-convex cross-sectional
configuration onto said reel in an abutting volute coil for-
mation in a flattened cross-sectional configuration; and
a blade holding assembly constructed and arranged to
be manually actuated to hold the blade in any position of
extension outwardly of said housing assembly opening
and to release the blade from any positicn in which it is
held;
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the retractable rule assembly including any one or more
of the fellowing features, namely:-

(i) said blade having a blade width, thickness and
height of concavo-convex curvature sufficient to en-
able the blade to stand out arcuately a length meas-
ured along the blade of at least 10.5 feet (approxi-
mately 3.2 m) with a horizontal linear length of stan-
dout thereof being greater than 97% of the arcuate
length of standout; and/or

(i) said elongated blade having a width in the flat-
tened configuration thereof having a dimension with-
inthe range of 1.10" - 1.5" (approximately 2.8 to 3.8
cm), a height in the concavo-convex configuraticn
thereof having a dimension withinthe range of 0.25"-
0.40" (approximately 0.6 tc 1.0 cm) and a thickness
in either configuration thereof having a dimensicn
within the range of 0.0045" to 0.0063" (approximate-
ly 0.011 10 0.016 cm);

and/or

(iliy wherein the concavo-convex cross-sectional
configuration of said blade includes an arcuate cen-
tral section having a predetermined radius of curva-
ture and integral arcuate end sections each having
the same radius of curvature, the radius of curvature
of said central section being a dimension within the
range of 0.30" to 0.60" (approximately 0.8to 1.5 cm)
and the radius of curvature of said end section being
a dimension within the range of 1.0" to 5.0" (approx-
imately 2.5 to 12.7 cm).

[0005] Inaccordance with the present invention in an-
otheraspectthereisprovideda retractable rule assembly
comprising a housing assembly; a reel rotatably mounted
in said housing assembly; an elongate blade having one
end connected to said reel and being arranged to extend
from said reel cutwardly through an opening in said hous-
ing assembly for use, a coil spting coupled between said
housing assembly and said reel and arranged to rotate
said reel in said housing assembly in a direction to wind
up the elongate blade onto said reel for storage; the blade
being formed so as to have a flattened cross-sectional
configuration when wound on the reel and to have a con-
cavo-convex cross-sectional configuration when extend-
ing outwardly of said housing assembly opening in nor-
mal use, the concavo-convex cross-sectional configura-
tion having a height measured as the perpendicular dis-
tance between the apex of the blade and & line joining
the side edges of the blade; and a blade holding assembly
arranged to be manually actuated to hold the blade in
any position of extension outwardly of said housing as-
sembly opening and to release the blade from any such
position in which it is held; the blade being formed so as
to be capable of extending unsupported fromthe housing
in an arcuate standout configuration having a horizontal
linear length of standout measured as the horizontal dis-
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tance between the said opening and the distal end of the
blade;

the retractable rule assembly including any one or more
of the following features, namely:-

(i) that said blade has a blade width, thickness and
height of concave-convex curvature sufficient to en-
able the blade to stand out for an arcuate length
measured along the blade of at least 10.5 feet (ap-
proximately 3.2 m) with a horizontal linear length of
standout greater than 97% of the arcuate length of
standout

and/or

(i) that said elongated blade has a width in the flat-
tened configuration thereof having a dimension with-
inthe range of 1.10" - 1.5" (approximately 2.8 to 3.8
cm), a height in the concavo-convex configuration
thereof havingadimension withinthe range of 0.25" -
0.40" (approximately 0.6 to 1.0 cm) and a thickness
in either configuration thereof having a dimension
withinthe range of 0.0045" to 0.0063" (approximate-
ly 0.011 to 0.016 cm)

and/or

(iif) that the concavo-convex cross-sectional config-
uration of said blade includes an arcuate central sec-
tion having a predetermined radius of curvature and
integral arcuate end sections each having the same
radius of curvature, the radius of curvature of said
central section being a dimension within the range
of 0.30" to 0.60" (approximately 0.8 to 1.5 cm) and
the radius of curvature of said end section being a
dimension within the range of 1.0" to 5.0" (approxi-
mately 2.5 to 12.7 cm).

[0006] In accordance with one preferred combination
of features, there may be provided in accordance with
the present invention a retractable rule assembly that
includes a housing assembly and a reel rotatably mount-
ed in the housing assembly. An elongated blade formed
of a ribbon of metal is mounted an the reel. One end of
the blade is connected to the reel. The blade is construct-
ed and arranged with respect to the housing assembly
to extend from a position tangential to the reel outwardly
through a spaced opening in the housing assembly. A
coil spring that is formed of a ribbon of metal has a con-
struction and arrangement between the housing assem-
bly and the reelto rotate the reel in the housing assembly
in a direction to wind the elengated blade about the reel
when the blade is extending outwardly of the housing
assembly opening. The blade has a "normal” concavo-
convex cross-sectional configuration when extended and
has a flat cross-sectional configuration when it is wound
about the reel so that the wound reel is disposed about
the reel in an abutting volute coil formation. A blade hold-
ing assembly is provided which is manually actuated to
hold the blade in any position of extension outwardly of

20

25

30

35

40

45

50

55

the housing assembly opening and to release the blade
from any position in which it is held. The blade has a
blade width, thickness and height of concavo-convex cur-
vature sufficientto enable the blade to stand out arcuately
a length measured along the blade of approximately 11
feet (approximately 3.4 m) with a horizontal linear length
of standoutthereof greaterthan 97% of the arcuate length
of standout.

[0007] Preferably, the width of the elongated blade in
its flattened configuration is within the range of 1.10" -
1.5" (approximately 2.8 to 3.8 cm); the height of the elon-
gated blade in its concavo-convex configuration is within
the range of 0.25"-0.40" (approximately 0.6 to 1.0 cm);
and the thickness of the elongated blade in either con-
figuration thereof is within the range 0f 0.0045" t0 0.0063"
(approximately 0.011 to 0.016 cm).

[0008] The geometry of the cross-section of the ex-
tended blade is also important in increasing blade stan-
dout. Preferably, the concave-convex cross-sectional
configuration of the elongated blade includes an arcuate
central section having a predetermined radius of curva-
ture and integral arcuate end sections each having the
same radius of curvature (i.e., the radius of curvature of
one integral arcuate end section is equal to the radius of
curvature of the opposite integral arcuate end section);
preferably, the radius of curvature of the central secticn
is a dimension within the range of 0.35" to 0.60" (approx-
imately 0.8t0 1.5 cm) and the radius of curvature of each
end section is a dimension within the range of 1.0" t0 5.0"
(approximately 2.5 to 12.7 m).

[0009] Insome preferred forms it can be arranged that
the radius of curvature of said central section is a dimen-
sion within the range of 0.40" to 0.50" (approximately 1.0
to 1.3 cm) andthe radius of curvature of said end section
is a dimension within the range of 2.0" to 4.0" (approxi-
mately 5.1 to 10.2 cm).

[0010] Preferably the metal ribbon of said spring has
a width which is 95%-120% of the width of the metal
tibbon of said blade in its flattened configuration, mere
preferably the metal ribbon of said springis 100% - 110%
of the width of the metal ribbon of the blade. Itis preferred
that said housing assembly does not substantially ex-
ceed 3.65" (approximately 9.3 cm) in height, mere pref-
erably that said housing assembly does not substantially
exceed 3.25" (approximately 8.3 cm) in height.

[0011] In one preferred form, it may be arranged that
said holding assembly includes a holding member
mounted on said housing assembly for arcuate move-
ment in opposite directions between a normally inopet-
ative position and a holding pesition, said holding mem-
ber having (i) an interior free end movable into wedging
engagement with the tangentially extending portion of
said blade to hold the same against an interior holding
surface in the housing assembly when said holding mem-
ber is in said holding position and (ii) an exterior thumb
engaging portion configured to be moved digitally to
move said holding member from the normally operative
position thereof to the heolding position thereof, said inte-
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rior free end portion including a central recess of a width
to operatively accommodate the width of said mounting
portion of said hook member.

[0012] In some preferred forms, the thickness cf the
metal ribbon of said spring (32) is 0% - 25% thinner than
the thickness of the metal ribbon of the blade.

[0013] Conveniently it may be arranged that the height
of the housing assembly does not substantially exceed
3.65 inches (approximately 9.3 cm) for a blade length
that is at most approximately 33 feet (approximately 10
m), wherein the height of the housing assembly does not
substantially exceed 3.45 inches (approximately 8.76
cm) for a blade length that is at most approximately 30
feet (approximately 8 m), and wherein the height of the
housing assembly does not substantially exceed 3.25
inches (approximately 8.3 cm) for a blade length that is
at most approximately 8 meters.

[0014] Further preferred forms include a retractable
rule assembly wherein said elongated blade has a width
in the flattened configuration thereof having a dimension
within the range of 1.10" - 1.5" (approximately 2.8 to 3.8
cm), aheightinthe concavo-convex configuration thereof
having a dimension within the range of 0.25"-0.40" (ap-
proximately 0.6 to 1.0 cm) and a thickness in either con-
figuration thereof having a dimension within the range of
0.0045" to 0.0063" (approximately 0.011to 0.16 cm) and
wherein said blade stands out arcuately a length meas-
ured along the blade of from at least 10.5 feet (approxi-
mately 3.2 m) up to approximately 13 feet (approximately
4m).

[0015] In a particularly preferred arrangement said
elongated blade has a width in the flattened configuration
thereof having a dimension within the range of 1.25" -
1.39" (approximately 3.17 to 3.53 ¢m), a height in the
concavo-convex configuration thereof having a dimen-
sion within the range of 0.30"-0.35" (approximately 0.76
t0 0.89 cm) and a thickness in either configuration thereof
having a dimension within the range of 0.005" to 0.0056"
(approximately 0.013 to 0.014 c¢m). Conveniently, said
elongated blade has a width of approximately 1.25" (ap-
proximately 3.17 cm), a height in the concavo-convex
configuration thereof approximately of 0.32" (approxi-
mately 0.81 cm) and a thickness in either configuration
thereof of approximately 0.0051" (approximately 0.013
cm).

[0016] It is contemplated to provide a wide range of
tape assembly embodiments having increased blade
standout. More particularly, in the more specific aspects
of the presentinvention, it is a further cbjective to provide
a retractable rule assembly having a blade constructed
according to any one or more of the features or the prin-
ciples briefly described above to provide any one or more
of the improved standout characteristics previously de-
scribed with any combination of the following additional
features:

1. A retractable rule assembly wherein a relatively
short free end portion of the blade has a clear film

20

25

30

35

40

45

50

55

of plastic materialadheredto a concave side thereof.

2. Aretractable rule assembly wherein the metal rib-
bon of the spring has a width which is 85%-120% of
the width of the metal ribbon of the blade.

3. Aretractable rule assembly wherein the blade has
an end hook member on the free end thereof, the
end hook member being formed of sheet metal of a
predetermined thickness to include a concavo-con-
vex mounting portion having a U-shaped hook por-
tion bent at a generally right angle frem an endthere-
of, the end hook member being mounted on the free
end of the blade with the mounting portion thereof
secured in limited sliding engagement with a con-
cave side of the free end of the blade so that the rule
can be measured externally from an exterior surface
of the U-shaped hook portion or internally from an
interior surface of the U-shaped hook portion, the U-
shaped hook portion including a bight section ex-
tending transversely from a convex side of the free
end of the blade and spaced leg sections extending
beyond transversely spaced corners of the free end
of the blade.

4. A retractable rule assembly wherein the housing
assembly includes a pair of cooperating housing
members, each including an end wall having a pe-
ripheral wall extending from a periphery therecf and
terminating in a free edge, the housing members be-
ing fixed tegether with their free edges interengaged
by a plurality of bolts extending through one of the
housing members and threadedly engaged in the
other at spaced positions adjacent the petipheral
walls thereof and by a fixed reel spindle having a
non-circular interengaging recess-projection con-
nection at each end thereof with the central interior
of the adjacent end wall, each end of the spindle
being interiorly threaded to threadedly receive a bolt
therein extending through a central hole in the adja-
cent end wall and the recess-projection connecticn
between the central hole and threaded interior.

5. A retractable rule assembly wherein the housing
assembly includes a fitment defining a part of the
housing assembly cpening adjacent a convex side
of the blade, the fitment having a plurality of tangen-
tially extending transversely spaced elongated ridg-
es defining surfaces for engaging the convex side of
the blade extending tangentially from the reelto said
housing assembly opening.

6. The housing assembly includes a bottom wall hav-
ing an exterior portion at an end pesition adjacent
the housing assembly opening which projects below
the exterior surface portion extending therefrom to-
ward an opposite end to provide a finger grio en-
hancing configuration.
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7. The housing opening has a height dimension
which exceeds the height dimension of the blade an
amount that is at least approximately equal to the
amount the hook portion extends below the bottom
end surface of the housing assembly at the housing
opening.

[0017] Inthe broader aspects of the present invention,
it is an objective to provide any known retractable rule
assembly with improved blade standout by constructing
ablade therefor to have the blade cross-sectional geom-
etry briefly described above and/orthe blade dimensions
as previously described.

[0018] Embodiments of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings in which:

FIG. 1 shows a perspective view of a tape rule as-
sembly constructed according to the principles of the
present invention;

FIG. 2 shows a front of elevational view of the tape
rule assembly;

FIG. 3 shows a side of elevational view of the tape
rule assembly;

FIG. 4 shows a cross-sectional view of the tape rule
assembly taken through the line 4-4 in FIG. 2 show-
ing a blade thereof in a fully retracted cenfiguration;
FIG. 5 is a view similar to FIG. 4 except showing the
blade in a fully extended configuration;

FIG. 6 is a cross-sectional view taken through the
line 6-6 in FIG. 3;

FIG. 7 is a transverse cross-sectional view taken
through a portion of the extended blade;

FIG. 8 is a transverse cross-sectional view taken
through a portion of the blade when the blade is in
a flattened configuration;

FIG. 9 is a table showing a cocmparison of the con-
struction and standout characteristics of a plurality
of exemplary prior art tape rule assemblies with an
embodiment of the tape rule assembly constructed
according to the principles of the present invention;
FIG. 10is a schematic representation of an extended
tape blade extending from a housing assembly to
illustrate the linear length-out, arcuate length-out of
the blade and the rotational angle of the housing as-
sembly; and

FIG. 11 is a cross-sectional view of a fragment of the
tape rule assembly taken through the line 11-11 of
FIG. 4.

[0019] FIGS. 1-3show an exterior view of a retractable
rule assembly that is generally designated 10 and is con-
structed according to an embodiment of the present in-
vention. The rule assembly 10 includes a housing as-
sembly 12 and a reel 14 that is rotatably mounted inside
the housing assembly 12 (best seen inthe cross-section-
al views of FIGS. 4-6). The reel 14 is mounted in the
housing assembly 12 by & reel spindle 15 that is secured
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within the housing assembly 12 (FIGS. 4-6). An elongat-
ed tape rule blade 16 is mounted on the reel 14.

[0020] The blade 16 is formed of a ribbon of metal, the
preferred metal being steel, and the top concave surface
of the blade is printed with measuring lines and digits
(not shown) for measuring lengths and distances. One
longitudinal end 18 of the blade 16 is connected to the
reel 14 and a second longitudinal free end 20 of the blade
16 extends generally outwardly of the reel 14. The blade
16 is constructed and arranged with respect to the hous-
ing assembly 12 to extend generally from a position tan-
gential ofthe reel 14 outwardly through a spaced opening
22 provided in the housing assembly 12 (as shown, for
example, in FIG. 4).

[0021] Preferably the reel 14 is made of a molded plas-
tic and is provided with slots or openings 24, 26 in a cen-
tral cylindrical wall portion 28 thereof. The one end 18 of
theblade terminates in a hook-like structure 30 that hook-
ingly engages an edge of the wall portion 28 of the reel
14 at opening 24 to connect the end 18 of the blade 16
to the reel 14 (FIGS. 4, 5).

[0022] A coil spring 32 has a construction and arrange-
ment between the housing assembly 12 and the reel 14
to rotate the reel 14 with respectto the housing assembly
12 in a direction to wind the elongated blade 16 about
the reel when the blade 16 is extending cutwardly of the
housing assembly opening 22. The coil spring 32 is gen-
erally enclosed within the central wall portion 28 of the
reel 14 (FIGS. 4-6). One longitudinal end 35 of the coll
spring 32 hoaokingly engages an edge of the wall portion
28 of the reel 14 that defines the cpening 26; a secand
longitudinal end 37 of the blade 16 hookingly engages
the spindle 15. The spindle 15 is rigidly mounted to the
housing assembly 12 in a manner considered in detall
below. Preferably the spring 32 is a thin, flat ribbon of
metal, the preferred metal being steel.

[0023] The blade 16 is generally movable between a
fully retracted position outwardly of the housing assembly
12to afully extended position. The fully retracted position
of the blade 16 is shown in FIG. 4 and the fully extended
position of the blade is shown (in fragmentary view) in
FIG. 5. It can be appreciated from a comparison of FIG.
4 and FIG. 5 that as the blade is unwound from the reel
14, the coil spring 32 is wound around the rigidly fixed
spindle 15. This winding of the spring around the spindle
stores energy in the spring to provide spring powered
rewinding of the blade 16 around the reel 14 when the
extended blade is released.

[0024] Theblade 16is constructed of aribbon of sheet
metal that is shaped during the manufacturing to have a
normal or memory configuration that has a generally ar-
cuate or concavo-convex transverse cross-section.
When a porticn of the blade 16 is wound about the reel
14, the wound portion has aflat transverse cross-section
(FIGS. 6 and 8) and the wound layers of the coiled blade
provide the wound blade with an abutting volute coil cen-
figuration. A representative transverse cross-section of
the extended blade 16 showing its concavo-convex con-
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figuration is illustrated in FIG. 7. It can therefore be un-
derstood from a compatison of FIGS. 4-5 (and from a
comparison of FIGS. 7-8) that when the blade 16 is
wound around the reel 14, it has the flat cross-section of
FIG. 8 and whenthe blade 16 is withdrawn fromthe hous-
ing assembly 12 to measure an object, it returns to the
concavo-convex cross-section shown in FIG. 7. Thus,
the coil spring 32 is constructed and arranged between
the housing assembly 12 and the reel 14 tc rotate the
reel 14 about the spindle with respect to the housing as-
sembly 12 in a direction to wind up the elongated blade
16 when extending outwardly of the housing assembly
opening 22 in & normal concavo-convex cross-sectional
configuration onto the reel 14 in an abutting volute coil
formation in a flattened cross-sectional cenfiguration.
The concavo-convex cross-section provides the extend-
ed blade with rigidity and maintains the blade essentially
straight in the longitudinal direction.

[0025] The concave-convex cross-section of the blade
generally provides the unsupported blade 16 with blade
standout. As described in greater detail below, the blade
16 has a blade width, thickness and height of concavo-
convex curvature sufficientto enable the blade 16 to stan-
dout arcuately a length measured along the blade of at
least 10.5 feet with a horizontal linear length of standout
thereof that is greater than 97 percent of the arcuate
length of standout. As also described in greater detail
below, the concavo-convex transverse cross-section of
the blade 16 is provided with a geometry that also im-
proves blade standout.

[0026] Generally, ane skilled in the art will understand
that the length of blade standout depends on many fac-
tors, including (but not limited to) blade width (i.e. the
transverse width of the blade measured when the blade
is in its flattened condition shown, for example, in FIG. 8
and designated F); the height of the blade 16 in the con-
cavo-convex configuration (designated H in FIG. 7);
blade thickness (designated T in FIG. 7); and the geom-
etry of the blade transverse cross-section when the same
is in its normal concavo-convex than configuration. Pref-
erably, the blade 12 has a width in the flattened condition
thereof havinga dimension within the broad range of from
approximately 1.10 inches to approximately 1.5 inches;
a height H in the concavo-convex configuration thereof
having a dimension within the broad range of approxi-
mately 0.25 inch to approximately 0.40 inch; and a thick-
ness in either configuration thereof having a dimension
within the broad range of approximately 0.0045 inch to
approximately 0.0063 inch. More preferably, the blade
12 has a width in the flattened condition thereof having
a dimension within the narrower range of from approxi-
mately 1.25inchesto approximately 1.39inches; a height
H in the concavo-convex configuration thereof having a
dimension within the narrower range of approximately
0.30 inch to approximately 0.35 inch; and a thickness in
either configuration thereof having a dimension within
the narrower range of approximately 0.005 inch to ap-
proximately 0.0056 inch. Most preferably the blade 16
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width is approximately 1.25 inch, the blade height H is
approximately 0.32 inch and the blade thickness T is ap-
proximately 0.0051 inch. A blade constructed accerding
to these embodiments has a blade standout of up to ap-
proximately 13 feet. More specifically, a blade construc-
tion having dimensions within the broadest ranges iden-
tified immediately above for the width F, height H and
thickness T can have a blade standout in the preferred
broad range of at least 10.5 feet to approximately 13 feet;
a blade construction having dimensions within the more
preferred narrower ranges identified immediately above
forthe width F, height Hand thickness T can have ablade
standoutinthe range of at least 10.5feet to approximately
12.5 feet; and a blade construction having the most pre-
ferred dimensions identified immediately above for the
width F, height H and thickness T has a blade standout
of approximately 11 feet.

[0027] The concavo-convex cross-section of the blade
16 has a unigue geometry (shown in FIG. 7) that increas-
es in the standout ability. The concavo-convex cross-
sectional configuration of the blade 16 includes an arcu-
ate central section 36 and integral arcuate end sections
38. Each arcuate end section 38 has the same radius of
curvature (indicated for one of the two end sections 38
in FIG. 7 by the line designated R1). The central section
36 has a radius of curvature designated R2 (FIG. 7). The
radii of curvature R1 forthe two end sections 38 are great-
er than the radius of curvature R2 of the central secticn
36. The central section having a radius R2 extends
through an angular extent designated X in FIG. 7. Pref-
erably angle X is approximately 84 degrees.

[0028] Preferably the arcuate central section 36 has a
radius of curvature R2thatis a dimension within the broad
range of approximately 0.30" to approximately 0.60"; and
the radius of curvature R1 of each end section 38 is a
dimension within the broad range of approximately
1.0" to approximately 5.0". More preferably the arcuate
central section 36 has a radius of curvature R2 that is a
dimension within the narrower range of approximately
0.40" to approximately 0.50" and the radius of curvature
R1 of each end section 38 is a dimension within the nar-
rower range of approximately 2.0" to approximately 4.0".
Most preferably, the arcuate central section 36 has a ra-
dius of curvature R2 of approximately 0.46" and the ra-
dius of curvature of each end section R1 is approximately
3.0".

[0029] The transverse cross-sections of prior art tape
blades are sither constant curves (i.e., constant radius
of curvature) or are constant curves in the center of the
blade with straight (i.e. flat) sections at each transverse
end of the cross-section when the blade is extended.
Blades constructed to have either these basic cross-sec-
tions are less stable during blade standout and show a
greatertendencyto buckle thanblades having cross-sec-
tions constructed according to the present invention.
[0030] FIG. 9 shows a comparison of the constructicn
and standout capabilities of three prior art rule assem-
blies (shown in the first six rows of the table and indicated
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with a bracket) with a preferred embodiment of the rule
assembly 10 embodying the present invention (shown in
the last five rows of the table). As the first column of FIG.
9 indicates, typical prior art rule blades did not exceed
one inch in width (measured in the flattened, coiled con-
figuration ofthe blade). The second column indicates that
prior art blade thickness fora one inch blade ranged from
0.0045 inch to 0.0056 inch and produced blade having
a standout length of from approximately 7 feet to approx-
imately 9 feet as indicated in FIG. 9, the third column.
[0031] The embodiment of the rule assembly embod-
ying the present invention shown in FIG. 9 has a blade
width of 1.250 inches (in the flat configuration) and a
blade thickness of 0.0051 inch. Preferably, the blade de-
scribed in FIG. 9 has a concavo-convex cross-section in
the extended configuration as described above and as
shown in FIG. 8.

[0032] The last five columns in FIG. 9 compare the
standout characteristics of the three prior art tape assem-
blies with the tape assembly 10 embodying the invention.
The standout characteristics of the blade of a given tape
assembly are best understood by comparing the arcuate
(i.e., actual) length-out measured along the surface of
the blade with the linear length-out of the blade. These
two characteristics are often expressed as a percentage
of linear length-out to arcuate length-out. FIG. 10 shows
a schematic diagram that illustrates what is meant by
arcuate length-out and linear length-out.

[0033] Arcuate length-out is represented by arcuate
line Cin FIG. 10 and is a measure of the total length of
the extended portion of the blade. Linear length-out is
designated B in FIG. 10 and is a measure of the linear
length of the projection of the extended blade on an im-
aginary horizontal surface below the tape assembly 10.
Line A designates the height the housing assembly 10
is required to be above the horizontal surface when the
housing assembly 12 is angularly oriented with respect
to the surface at an angle D to position the arcuately
extending blade so that the free end thereof just touches
the surface. Thus, angle D generally represents the de-
gree of tape rule housing assembly rotation (with respect
to the horizontally extending surface) required to achieve
maximum standout for a given length of extended tape.
[0034] The comparison of the prior art and the embod-
iment given in FIG. 9 indicates that the maximum prior
art arcuate length-out that could be achieved with a one
inch wide blade was approximately nine feet. Because
of the relatively shallow (relative to the presentinvention)
cross-sectional blade height H of approximately 0.21 inch
(not shown in FIG. 9) typically used in prior art one inch
blades and because of the relatively high thickness of
the metal of the prior art blades (which thickness is re-
quired for the arcuate length-out to be achieved), how-
ever, the linear length-out B was approximately 93 inch-
es. This results in a percent of linear to arcuate length-
out of approximately 86 percent. It can be appreciated
that the third embodiment of the prior art shown in the
fourth through the sixth rows of FIG. 9 shows relatively
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little bending for seven feet of standout (96% linear to
arcuate length-out), but that this embodiment bends a
very large degree when two additional feet of the blade
are extended. This high degree of arcuate bending of the
1 inch blade at standout lengths approaching 9 feet
makes the task of measuring a large distance difficult for
a single person using the prior art tape rule assembly.
As indicated in FIG. 9, the present invention provides a
rule assembly that can achieves seven feet to approxi-
mately 11 feet of arcuate length-out while maintaining
the percent of linear to arcuate length-out in the approx-
imate range of 99 percent to 98 percent. This greatly
facilitates the task of measuring a length for the tape as-
sembly user. Greater degrees of standout with a compa-
rable percentage of linear to arcuate length-out can be
achieved by making the blade wider. It is, for example,
within the scope of the present inventicn to provide a
blade width of 1.5 inches or greater.

[0035] It can be understood by one skilled in the art
that the 1.25 inch blade width of a preferred embodiment
of the assembly 10 allows the blade height H to be in-
creased without increasing the overall blade curvature
to a degree that would make reading the gradations and
lettering printed on the concave surface of the blade 16
difficult. This construction results in a blade with relatively
high height H that is also easy to read. (In contrast, one
inch blades having a curve height of the extended blade
of over 0.21 become very difficult to read and are thus
not commercially practical.) Increasing the blade width
of the blade of the present embodiment also allows the
printing on the blade to be made larger, thus making
measurements easier by making the blade easiertoread.
When the preferred 1.25 inch blade (flat width F) is in its
concavo-convex cross-sectional configuration (FIG. 7),
the height H thereof, as mentioned above, is approxi-
mately 0.32 inch and the curved or arcuate width W is
approximately 1.018 inches. This relatively wide width W
of the extended blade also facilitates reading a measure-
ment from the blade 16.

[0036] The blade of the rule assembly 10 is thus able
to achieve the approximately 11 feet of standout while
improving the percent of linear to arcuate length-out rel-
ative to the prior art. This length of standout is achieved
while the bottom surface of the housing is angled approx-
imately 45 degrees with respect to the horizontal surface
S (as indicated in the right most column of FIG. 9) which
is comparable to the three prior art rule assembly em-
bodiments shown in FIG. 9.

[0037] One skilled in the art will appreciate that when
the rule assembly 10is provided with a 33 footlong blade,
a coil spring 32 must be provided to accommodate out-
ward movement of the blade 16 tc its fully extended po-
sition. [tcanbe appreciated thatitis desirable to construct
a rule assembly 10 so that the housing assembly 12 is
small enough and compact enough to fit easily in ane
hand of a user. Because the rule assembly 10 has a wide
blade, the width of the housing assembly 12 is compa-
rably wide. It is desirable to construct a retractable rule
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assembly 10 so that the height and length of the housing
assembly 12 (also called the "footprint" of the housing
assembly 12) are as small as possible. Because both the
spring 32 and the blade 16 can be quite long in some
embodiments of the invention (Up to approximately 33
feet of blade length, for example), the spring 32 must be
carefully constructed so that it provides sufficient spring
forcedtoretractthe fully extendedblade and yetfits within
a housing assembly 12 having a footprint that is dimen-
sioned to easily fit in a user's hand.

[0038] The coil spring is constructed of a coiled ribbon
of metal (typically steel). The spring force provided by
the spring is approximately directly propertional to the
spring width and the spring thickness. A thick spring un-
desirably increases the height and length of the housing
assembly 12, however. It has been found that the most
desirable construction of a rule assembly embodying the
present invention has a coil spring that is relatively thin
and relatively wide compared to prior art springs. Pref-
erably the spring 32 of the rule assembly 10 has a width
that is approximately 95 percent to approximately 120
percent of the width of the blade (for a given blade width
inthe broad range set forth above forthe flattened blade).
More preferably, the spring has a width that is approxi-
mately 100 percent to approximately 110 percent of the
width of the metal ribbon of the blade, and is most pref-
erably 100% of (i.e., equal to) the blade width (as shown
in FIG. 9). Because the spring width is relatively great,
the spring can be made the same thickness as or thinner
than the blade 16. The reduction in the spring thickness
relative to blade thickness (as compared to the prior art),
allows the housing assembly 12 to be constructed so that
it has a minimal footprint to provide a housing assembly
12 that can be easily gripped in one hand.

[0039] Typical springs used with prior art one-inch
blades have a width that is less than the width of the
blade, usually in the range of 0.8 to 0.89 inch. FIG. 9
shows a typical value of 0.875-inch for the spring width
for all three embodiments of the one-inch blades de-
scribed in the figure. Prior art spring thickness ranges
from about 0.0051 to about 0.0060 inch. Generally, prior
art spring thickness is approximately 0.0003-0.0008
greaterthantheblade thickness. Thus, pricrartconstruc-
tion uses springs that are thicker and significantly nar-
rower than the blade. It can be appreciated that although
it is possible to use this prior art construction in the em-
bodiments of the present invention, it is undesirable be-
cause the relatively thick spring of the prior art would
result in a housing assembly footprint that too large to fit
comfortably within the average user’s hand. Thus there
is & need for a new spring construction that can be used
with the blade 16that will allow the footprint of the housing
assembly to be made small to be comfortably grippable
using one hand.

[0040] Itcanthusbe understoodthatthe relatively wide
spring allows the thickness of the spring to remain rela-
tively small and this allows the footprint of the housing
assembly to be small enough to be easily gripped in a
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single hand of the most users. More specifically, prefer-
ably, when the spring width is approximately equal to the
blade width, the spring 32 of the present invention is 0
percent to 10 percent thinner than the blade 16. As an-
other example, if the spring 32 is made one hundred
twenty percent the width of the blade 16, the spring 32
is preferably O percent to 25 percent of thinner than the
blade. In terms of actual measurement, this means that
typically the spring thickness is up to 0.0005 inch thinner
than the thickness of the blade. Furthermore, because
the spring of the present embodiment is made wide rel-
ative to the width of the blade, the overall length of the
spring can be made shorter relative to the length of prior
art springs for comparable measuring blade 16 lengths.
For example, a typical one inch wide, 25 foot long prior
art blade has a spring that is approximately 240 inches
in length; the length of a wide spring 32 emboadying the
present invention for the rule assembly 10 having a 25
foot blade is approximately 230 inches.

[0041] By increasing the spring width of the spring 16,
the thickness of the spring can be decreased and the
length decreased while still providing sufficient spring
force to retract the blade without increasing the foctprint
of the housing assembly to an undesirable degree. Ex-
amples of specific housing assembly 12 heights for par-
ticular blade lengths will be considered below after other
structural details of the construction of the rule assembly
10 are considered.

[0042] The housingassembly 12isfurther constructed
to easily and comfortably fitin a hand of the user because
it optimizes the use of space within the housing assembly
12 to house the blade 16, coil spring and other cooper-
ating components. The details of the internal structure of
the housing assembly 12 and the blade 16 mounted
therein are shown in FIGS. 4-6 and 11. Preferably the
housing assembly 12 and the reel 14 are constructed of
a melded plastic. As best appreciated from FIG. 6, the
housingassembly 12 includes a pairof cooperatingmold-
ed plastic housing members 40, 42. Each housing mem-
ber40, 42includes an end wall 44, 46, respectively, hav-
ing a peripheral wall 48, 50, respectively, extending from
a periphery thereof and terminating in a free edge 52,
54, respectively. The pair of cooperating housing mem-
bers 40, 42 are movable toward one another in an axial
direction into cooperating relation to define the housing
assembly (where "axial direction" refers to the directicn
of the axis of rotation of the reel defined by the spindle).
[0043] When the housing members 40, 42 are fixed
togetherinthe assembled ruleassembly 10, the free edg-
es 52, b4 are interengaged as shown in FIG. 6. A plurality
of axially extending bolts 58 extend through one of the
housing members 42 and threadedly engage the other
housing member 40 (FIG. 11) at spaced positions adja-
cent the peripheral walls 48, 50. The housing members
40, 42 are also fixed together by the threaded engage-
ment of bolts 68 with the fixed reel spindle 15. The axially
extending spindle 15 is fix at a central portion of the hous-
ing assembly 12. Specifically, the fixed spindle 15 has a
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noncircular interengaging recess-projection connection
(shownin FIG. 6 and described below) at each endthere-
of generally with a central intericr region 62, 64, respec-
tively, of the end walls 44, 46 of the housing assembly
12. Each end of the fixed spindle 15 is interiorly threaded
to threadedly receive the bolts 68 therein. The bolts 68
extendthrough central holes 70, 72 formed in the respec-
tive adjacent end walls 44, 46 of the housing assembly
and threadedly engage internal threading 73 in each end
ofthe spindle 15. Each bolt 68 extends through a recess-
projection connection, generally designated 75, when
each bolt 68 is disposed in a respective central hole 70,
72 and threaded interior 73. A metal clip 77 is secured
to one side of the housing assembly by one ofthe bolts 68.
[0044] Preferably the fixed spindle 15 is constructed
of a molded plastic or nylon. The construction of the re-
cess-projection connections 75 between the ends of the
spindle 15 and the walls 44, 46 is shown in cross-section
in FIG. 8. Each recess-projection connection 75 is iden-
tical. Specifically, projections 74 having exterior hongir-
cular cross-sections are integrally formed on the walls
44, 46 and are received within recesses 76 having com-
plementary non-circular interior cross-sections formed
on each end of the spindle 15. The noncircular interior
and exterior cross-sections cooperate to prevent rotation
of the spindle 15 with respect to the housing assembly
12 when the ends of the spindle 15 are mounted on the
projections 74 in the assembled rule assembly 10. Each
endofthe spindle 15 extends through a hole 79 of circular
cross-section formed in opposite sides of the reel 14. The
portions of the spindle 15 that extend through the holes
79 in the reel 14 have circular exterior cross sections. A
flange 81 on the spindle 15 engages an annular groove
83 in the reel 14 surrounding the hole 79 to guide the
rotation of the reel on the spindle. Thus, the reel 14 is
rotatably mounted on the spindle 15 for bi-directional ro-
tational movement of the reel with respect to the housing
assembly 12. As can best be appreciated from FIGS. 4
and 6, the spindle 15 is internally slotted to receive the
one longitudinal end 37 of the spring 32to thereby secure
the one end 37 of the spring to the spindle.

[0045] The molded plastic reel 14 includes two reel
members 78, 80 (FIG. 6). Reel member 78 includes the
integral cylindrical wall portion 28 about which the blade
12 is wound. Reelmember 80 is essentially disk shaped.
Each reel member 78, 80 includes an outwardly extend-
ing cylindrical wall portion 88, 90, respectively, formed
around the hole 79. An annular edge portion 84 on the
wall portion 82 is received within an annular groove 86
formed within reel member 80 to help hold the reel 14
together. The abutting engagement of the wall portions
88, 90 on the reel with the end wallls 44, 46 of the housing
assembly 12 maintain the edge portion 84 within the
groove 886 in the assembled rule assembly.

[0046] The housing members 40, 42 include portions
alongthe abutting free edgesthereof 52, 54, respectively,
of tongue and groove construction (FIG. 6) to help secure
the molded housing members 40, 42 of the assembled

20

25

30

35

40

45

50

55

10

rule assembly 10 together. Specifically, at a top portion
of the housing assembly 12, a wall portion 92 formed on
edge 54 is received within a groove 94 formed along a
portion of the edge 52; and an integral wall portion 83
formed on edge 52 is disposed in undetlying, abutting
relation to wall portion 50 of the housing member 44. At
a bottom portion of the housing assembly 12, a wall por-
tion 95 formed along a length of edge 54 is received within
a recess 97 formed on a portion of the wall portion 48 of
housing member 40.

[0047] When viewed from the side elevational view,
the housing assembly 12 includes only two corner por-
tions (see FIG. 4, for example), generally designated 96,
98. One corner 96 is adjacent the housing assembly
opening 22 and the other corner portion 98 is at an op-
posite bottom end of the housing assembly 12. The two
bolts 58 are positioned in the only two corner portions
96, 98, respectively, of the housing assembly 12. Thus,
it can be appreciated that the housing assembly 12 is
secured together using threaded fasteners in cnly three
locations (from the point of view of cne locking at the side
elevational view of, for example, FIG. 4): at the opposite
corners 96, 98 (bolts 58) at the bottom portion of the
housing assembly 12 and in the center of the housing
assembly 12 (bolts 68). This use of the bolts 68 on op-
posite ends of the reel spindle 15 allows the housing as-
sembly 12 1o be secured together without using any bolts
in a peripheral top portion or portions of the housing as-
sembly 12.

[0048] This arrangement of the bolts helps reduce the
size of the footprint of the housing assembly 12 to allow
the housing assembly 12 for a 33-foct long blade em-
bodying the invention to have up to 13 feet of blade stan-
dout, for example, to easily fit in a hand of a user. Spe-
cifically, it is possible to provide tape assemblies embod-
yingthe presentinvention whereinthe height (and length)
of the housing assembly does not substantially exceed
3.65 inches for a blade length that is at most approxi-
mately 33 feet; wherein the height (and length) of the
housing assembly does not substantially exceed 3.45
inches for a blade length that is at most approximately
30 feet; and wherein the height (and length) of the hous-
ing assembly does not substantially exceed 3.25 inches
forablade length that is at most approximately 8 meters.
[0049] As best appreciated from FIGS. 3-4, because
the housing assembly does not require bolts in the upper
periphery of the housing assembly 12, the top porticn
108 of the housing assembly 12 can be made te have a
relatively arcuate profile (FIG. 2, for example) that gen-
erally conforms to the profile of the reel, thus minimizing
the footprint of the housing assembly 12, eliminating cor-
ners in the upper portion of the housing assembly and
providing a comfortable curved top surface to receive the
palm of a user’s hand. This arc-shaped upper surface of
the housing assembly 12 also increases impact resist-
ance of the housing assembly 12 in case the assembly
10 is dropped.

[0050] A peripheral portion of housing assembly 12 is
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provided with a rubber-like coating 110 around the
gripped portion of the housing assembly 12 to provide
increased frictional engagement between the housing
assembly and a user's hand and to provide a relatively
soft comfortable surface for the user's hand.

[0051] The housing assembly 12 includes a bottom
wall 109 (FIGS. 4-5) having an exterior portion 107 at an
end position adjacent the housing assembly opening 22
which projects below an exterior surface portion 108 ex-
tending therefrom toward an opposite end 113 of the bot-
tom wall 109 to provide a finger grip enhancing configu-
ration, generally designated 119 for a gripping hand of
the user. More specifically, the bottom wall 109 (FIGS.
3-4) has a forward end portion 107 adjacent the housing
assembly opening 22 and a rearward end portion 113 at
the opposite end of the bottom wall 109; the portion 108
of the wall 109 therebetween is generally recessed to
provide the finger grip enhancing configuration 119 for
the gripping hand of the user. This recessed area or grip-
ping area 119 on the bottom of the housing assembly 12
is preferably completely covered with the overmolded
rubber or rubber-like polymeric material. It can thus be
appreciated that the housing assembly 12 is constructed
to be easily heldin one hand of a user such that the user's
fingers engage the finger grip enhancing portion 119 and
the user's palm and thumb are generally in overlying re-
lation with a top portion of the housing assembly.
[0052] The housing assembly includes a fitment 118
(FIG. 11) which forms a part of the housing assembly
opening 22 adjacent a convex side of the blade 16. The
fitment 118 is an essentially U-shaped structure having
atransversely extending cross member 115 and two up-
standing arms 117 extending upwardly from opposite
sides of the cross member 115, The cross member 115
defines the lower edge of the housing opening; a bottom
surface 170 of the cross member 115 is flush with the
adjacent surface portion 107 of the bottom wall 109 so
that a bottom surface portion 170 of the fitment 118 forms
part of the bottom surface of the housing assembly 12
adjacent the opening 22. The fitment 118 is preferably
an integral molded plastic structure. The fitment 118 is
held within appropriately sized opposing recesses 121,
123 (FIG. 11) formed in the respective housing members
40, 42 and which recesses are disposed on opposite
sides of the opening 22 when the housing members 40,
42 are secured together. The cross member 115 of the
fitment 118 has a plurality of tangentially extending,
transversely spaced elongated ridges 120 which define
surfaces 125 along the bottom of the opening 22 for en-
gaging and suppoerting the convex side of the blade 16
extending tangentially from the reel 14 of the housing
assembly opening 22. Thus, the ridges 120 slidably en-
gage the convex side of the blade 16 and provide a low
friction engagement between the housing assembly 12
and blade 16.

[0053] A holding assembly, generally designated to
124, is constructed and arrangedto be manuzlly actuated
to holdthe blade 16in any position of extensicn outwardly
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of the housing assembly opening 22 and to release the
blade 16 from any position in which it is held. The struc-
ture and operation of the holding assembly 124 is best
appreciated from a comparison of FIGS. 4-5. The holding
assembly 124 includes a holding member 126 mounted
on the housing assembly 12 for movement in opposite
directions between a normally inoperative position (FIG.
4) and a holding position (FIG. 5). It can be appreciated
that the blade holdingmember 126 is an arcuate member
that is movable along an arcuate path between the two
positions as aforesaid. The holding member 126 has an
interior free end portion 128 thatis movable into wedging
engagement with the tangentially extending portion of
the blade 16 to engage and hold the blade against an
interior holding structure 130 (FIG. &) on the housing as-
sembly 12 when the holding member 126 is in its holding
position. The free end portion 128 includes a central re-
cess 129 (FIG. 2, for example) that is described in detail
below. The holding member 126 has an exterior thumb
engaging partion 132 configured to be moved digitally to
selectively move the holding member 126 from its nor-
mally inoperative positicn and its holding position. The
exteriorthumb engaging portion 132is best seenin FIGS.
1-2.

[0054] Preferably the holding member 126 is an inte-
gral structure made of an appropriate durable flexible
plastic. The thumb engaging portion 132 is connected by
an integral outwardly extending neck portion 134 to an
elongated arcuate flexible body portion 133 that termi-
nates in the interior free end 128. The outwardly extend-
ing portion 134 is slidably held within and guided by a
slot 136 formed within a front part of housing assembly
12 by the members 40, 42. The movement of a lower
portion of the holding member 126 is guided by a pair of
tabs 131 integrally formed on respective housing mem-
bers 40, 42 (only one tab is shown in the figures). An
integral locking structure 138 on the heldingmember126
engages holding structure 140 (FIG. 5) integrally formed
onthe housing assembly 12 to releasably lock the holding
member 1286 in the holding position in wedging engage-
ment with the blade 16.

[0055] More specifically, to lock the blade 16 in a given
position of extension, the user (while holding the blade
16 outwardly of the housing assembly 12 against the
spring force of the coil spring 32) slides the thumb en-
gaging portion 132 downwardly with respective to the
housing assembly 12 causing the locking structure 138
to slide over a ramped surface 142 on the helding struc-
ture 140andcausingthe free end 128to moveinalocking
direction with respectto the blade 16. The flexible plastic
locking structure 138 bends resiliently outwardly slightly
as it passes over the holding structure 140. After the free
end 128 contacts the blade 16, continued movement of
the thumb engaging portion 132 in the locking (down-
ward) direction thereafter wedges the free end 128 of the
flexible body portion 133 against blade 16 to hold the
blade 16inplace againstthe spring force of the coil spring
32 and moves the locking structure 138 into abutting en-
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gagementwith alocking surface 141 onthe holding struc-
ture 140. The holding member flexes slightly as the free
end 128 is wedged against the blade 16. The abutting
engagement between the locking structure 138 and the
locking surface 141 locks the holding member 126 in its
holding position. It can be understood from FIG. 5 that
the blade 16 is held in an extended position (against the
spring force of the coil spring 32) between the free end
128 of the body portion 133 and the interior holding struc-
ture 130 by the downward force exerted by the wedged
body portion 133. The intericr holding structure 130 (not
visible in detail) is a series of longitudinally spaced, trans-
versely extending ribs that are constructed and arranged
to support the convex side of the blade 16. When viewed
from the point of view of FIG. 5 (i.e., on a transversely
directed line of sight), the top surfaces (not visible in the
FIGS.) of the ribs cooperate to provide a generally down-
wardly sloped support (in a direction toward the opening
22) for the blade 16; and when viewed from the front,
(i.e., on a longitudinally directed line of sight) the top sur-
faces (not visible in the figures) of each rib of the interior
helding structure 130 are transversely spaced in a con-
cave array to receive and support the convex side of the
blade.

[0056] Toreleasetheblade 16,the userpulls upwardly
on the thumb engaging portion 132 which causes the
locking structure 138 on the plastic holding member 126
to move resiliently outwardly and past the locking surface
141torelease the holdingmember 126 from engagement
with a blade 16. The holding member 126 resiliently re-
turns to its normal arcuate shape. It can be appreciated
from FIG. 2 that the recess 129 on the free end 128 of
the holdingmember 126 defines two transversely spaced
teeth 147 which have spaced arcuate side surfaces 144
sized to conform to the concave surface of the blade 16
to hold the same in locked position.

[0057] It can be understood that the use of the holding
member 126 when a measurement is being taken is op-
tional. When taking a measurement, the user typically
holds the housing assembly 12 in one hand and manually
pulls the blade 16 out of the housing assembly 12 with
the other hand. When a sufficient length of blade 16 has
been withdrawn frem the housing assembly 12, the user
can lock the blade 16 with respect to the housing assem-
bly 12 using the holding member 126 to prevent the blade
16 from retracting back into the housing assembly 12
{under the spring force of spring 32) when the user re-
leases the blade 12. When the measurement has been
taken, the user simply releases the holding member 126
from holding engagement with the blade 16 by moving
the free end 128 thereof cut of wedging engagement with
the blade 16inthe mannerdescribed above. Ifthe holding
member 126 is not used during the taking of a measure-
ment, the usercan simply hcldthe blade 16 with his other
hand while the measurement is being taken or, alterna-
tively, the hook member 34 can be placed in hooking
engagement with the workpiece to hold the blade 16 out-
wardly of the housing assembly 12 in a controlled and
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steady manner againstthe spring force of spring 32 while
the measurement is being taken.

[0058] When the blade 12 is released after taking the
measurement, the spring 32 rotates the reel 14 with re-
spect to the housing assembly 12 in a blade-winding di-
rection to wind the blade 12 around the reel 14. A rela-
tively short free end portion of the blade 16 has a clear
film 158 of plastic material adhered to the concave side
thereof (FIG. 11 ) to protect the blade 12 while the same
is out of the housing assembly 12 and while the blade 12
is being retracted under the spring force of the spring 32
back into the housing assembly 12. Preferably the film
is made of polyurethane and is adhered to the blade by
an acrylicadhesive. Itis also contemplated tc use Mylar®
and Nylon® to construct the film. Preferably the film has
a thickness dimensicn within the range of approximately
0.006 inches to approximately 0.014 inches. Itis possible
in embodiments of the invention to apply this film to the
blade of any known tape rule assembly.

[0059] Preferably the self adhering film 158 is placed
over several leading inches (preferably within a broad
range of approximately 2 inches to approximately 12
inches) of the free end 20 of the blade 16, including the
portion of the blade on which the hook member 34 is
disposed so that preferably the film goes under the hook
member 34 all the way to the free end 20 of the blade
16. More preferably, the film 158 is applied a length from
the free end 20 of the blade 16 that is less than 10.5
inches; and most preferably, the length of the blade 16
from the free end thereof that is covered by the film 158
isapproximately 6inches. Itis generally desirable to have
the film-covered portion end at approximately the point
on the blade 16 where the volutes of the coiled blade are
in overlying relation to one ancther when the blade 16 is
in its fully retracted configuration. Typically in a tape rule
assembly, the tape blade starts to wrap on itself at ap-
proximately 9.5 inches when a typical reel size of approx-
imately 2.9 inches in outer diameter is used in the cen-
struction. The film 158 is provided because most fallures
in a rule blade 16 oceur within the first six inches of the
free end ofthe blade 16 from cracks ortearing. The cracks
or tearing occur because when the blade is wound back
around reel under the spring force of the coil spring, the
free end of the blade tends to "whip" as it enters the open-
ing 22, causing the last several inches of the blade 16 to
hit against the housing assembly 12. This can cause
cracking or breaking of the free end of the blade 16 over
time. The protective film 158 prevents these cracks and
tears and other damage to the blade 16 associated with
blade whipping.

[0060] The free end of the blade 16 is frequently han-
dled by the user and this handling can over time cause
the numbering and markings on the concave side of the
blade 16 to wear off or become difficult to read. The fim
168 prevents this damage because it covers the num-
bering and markings on the free end of the blade and
thereby protects the same from being worn off.

[0061] The construction of the hook member 34 and
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the manner in which it is disposed on the free end 20 of
the blade 16 is best seenin FIGS. 1-4, 11. Preferably the
end hook member 34 is formed of sheet metal of prede-
termined thickness and includes a concavo-convex
mounting portion 150 (FIG. 11) having a U-shaped hook
portion 152 bent at a generally right angle from an end
of the concavo-convex mounting portion 150. The hook
member 34 is mounted on the free end 20 of the blade
16 with the mounting portion 150 thereof secured in lim-
ited sliding engagement with a concave side of the free
end 20 of the blade 16 and in overlying relation thereto.
[0062] More specifically, the mounting portion 150 is
provided with large holes 167 (FIG. 4) and a plurality of
rivets 169 extend through the holes 167 to slidably mount
the hook member 34 to the blade 16 for imited longitu-
dinal relative movement between the hook member 34
and the blade 16 (i.e., the diameter of each hole 167 is
greater than the diameter of the associated rivet 169 by
an amount approximately equal to the desired amount
of hook movement). The limited sliding engagement al-
lows the blade 16 to be measured externally from an
external surface 161 of the U-shaped hook portion or
internally from an internal surface 163 of the U-shaped
hook portion 152. In other words, the sliding movement
of the hook member 34 allows an accurate measurement
to be taken with either surface 161 or 163 in abutting
relation with the workpiece; the holdingmember 34 slides
longitudinally with respect to the blade 16 a distance ap-
proximately equal to the thickness of the hook portion
182 (where the thickness is measured from surface 161
to surface 163) so that a measurement taken with either
surface 161 or 163 in abutting engagement with the work-
piece will yield an accurate measurement.

[0063] The U-shapedhookportion 152 includes abight
section 160 extending transversely downwardly from a
convex side of the free end of the blade 16 and spaced
leg sections 162 extending beyond transversely spaced
corners 171 of the free end of the blade. The bight section
160 of the hook portion 152 of the hook member 34 pro-
vides an under-catch structure thatcan hookingly engage
a workpiece to facilitate extension of the blade 16 and to
temporarily secure the blade to the workpiece while a
measurement is being taken. As can be appreciated from
FIG. 11, the leg sections 162 extend beyond the longitu-
dinally extending edges of the blade 16 to provide a side
catch surface on each side of the blade that 16 can be
used to hook the blade to an cobject or workpiece. The
side catch structure provided by the legs 162 can function
1o secure the free end of the blade 16 during a measure-
ment. The side catch structure previded by the leg sec-
tions 162 also allow the blade 16 to be easily and steadily
held in a tilted position relative to a surface of the work-
piece, thereby allowing a longitudinally extending edge
of the blade 16 to be held against the workpiece. More
specifically, when the convex side of the blade 16 is
against the workpiece, the longitudinal edges are nor-
mally spaced from the surface because of the concavo-
convex cross-section of the blade 16. The legs 162 of
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the hook member 34 provide a side catch that can be
hooked over an edge of the workpiece to allow the user
to hold steadily a longitudinal edge of the blade very close
to or directly againstthe workpiece when the convex side
of the blade 16 is against the workplece, which facilitates
teading a measurement. This is helpful in taking meas-
urements because the curve height H of the cross secticn
is preferably approximately 0.32 of an inch so that the
curve height of the blade is relatively high.

[0064] The upper portions of the leg sections 162 ex-
tend generally upwardly and outwardly above the con-
cave side of the blade 16 (FIG. 11) to provide structure
above the concave surface of the blade 16 to hookingly
engage the workpiece to facilitate extension of the blade
16 andto hold the free end of the blade 16 while a meas-
urement is being read. For example, the blade 16 can be
placed against a workpiece such that the concave side
of the blade 16 is facing the workpiece and such that the
opposite longitudinal edges of the blade 16 abut asurface
on the workpiece at a point where they measurement is
to be read. When the blade 16 is in this position, the
upwardly extending portions of the legs 162 on the hook
member 34 can be used to hold the free end 20 of the
blade 16 against the workpiece.

[0065] It can also be appreciated from FIGS. 1-2 that
the hook-shaped portion 152 of the hook member 34 pro-
vides an aesthetically pleasing "face" appearance onthe
front of the rule assembly 10 when the blade 16 is in the
fully retracted position. Transversely spaced corners 171
on the free end 20 of the blade 16 are mitered (FIG. 4)
inwardly from opposite longitudinal edges cf the blade
16; the leg sections 162 of the hock member 34 extend
beyond the mitered corners 171 on the opposite edges
of the end 20 of the blade 16. The mitered corners 171
prevent the user from being scratched or cut by the cor-
ners on the end of blade 16. Preferably each corner 171
is mitered inwardly from the respective cpposite longitu-
dinal edge starting at a distance of approximately 3/32
of an inch from the free end of the blade 16.

[0066] Preferably,the housing opening22 has a height
dimension that exceeds the height dimension of the hook
member mounting portion 150 and its connection with
the free end of the blade 16 by an amount which is at
least approximately equal to the amount the hook porticn
152 of the hook member 34 extends below a bottom end
surface 170 of the housing assembly 12 at the housing
opening 22 when the hook member 34 is at the housing
opening 22 (FIG. 11). This height of the opening 22 is
provided te prevent possible damage to the hook mem-
ber 34 when the blade 16 is fully retracted and the hook
member 34 is impacted (by dropping or the like) in a
direction that tends to move the hook member 34 up-
wardly with respect to the apening 22.

[0067] The details of the construction of the housing
opening 22 can be appreciated from FIGS. 4 and 11. It
can be appreciated that the axially extending fastener 58
in the corner 96 must be spaced upwardly in the housing
assembly 12 a sufficient distance to allow the opening

APEX TOOL GROUP, LLC - EX. 1005-211



23

22 to have sufficient height to protect the hook member
during impact. The location of this fastener 58 in the cor-
ner 96 is restricted by the dimensions of the corner 96.
Specifically, the arcuate path followed by the arcuate
holding member 126 between its inoperative position and
its blade holding position defines the interior extent of the
bottom corner 96 of the housing assembly and a lower
front wall portion 200 at the front of the housing assembly
12 generally defines the forward extent of the bottom
corner 96. Thus, it can be appreciated FIG. 4 that the
tape assembly 10 mustbe constructed so that the holding
member 126 and the front wall portion 200 cooperate to
allow the fastener 58 to be positioned upwardly relative
to the housing assembly 12 sufficiently to allow the hous-
ing opening 22 to have the height as aforesaid. The
heights of prior art housing openings are generally re-
stricted by the position of a fastener over the housing
opening. Prior art housing assembly construction pre-
vented the fastener from being spaced upwardly far
enough to provide an opening having a height dimension
large enough to protect the hook member from impact
damage as aforesaid. The present embodiment over-
comes this problem by constructing the lower front wall
portion 200 of the housing assembly so that it is essen-
tially flush with the central portion 204 of the front of the
housing assembly. By positioning the lowerfront wall por-
tion 200 essentially flush with the central frontwall portion
204, the associated axially extending fastener 58 can be
moved upwardly sufficiently to allow the housing assem-
bly opening 22 to have a height as recited sufficient to
protect the hook member in the event of impact. Specif-
ically, the increased housing opening height allows the
bottom edge 177 to move upwardly to a position flush
with the bottom surface 170 of the housing assembly 12
adjacent the opening 22 before the mounting portion 150
of the hook member 34 impacts any downwardly facing
surfaces on the housing assembly 12.

[0068] It can be appreciated from FIG. 4 that in the
exemplary embodiment of the tape assembly 10, the in-
teriorfree end 128 of the holding member 126 is disposed
generally above the mounting portion 150 of the hook
member 34 when the hook member 34 is at the opening
22. The recess 129 is provided in the free end 128 of the
helding member 126 so that if the hook member 34 is
caused to move upwardly in the opening 22 because of
an impact, the free end 128 of the holding member 126
does not prevent upward movement of the hook member
34 in the opening 22 so that the bottom edge 177 can
move upwardly to a position flush with exterior housing
assembly 12 bottem end surface 170. More particularly,
the central recess 129 is of a width to operatively accom-
modate the width of the hock member mounting portion
150. Therefore when the hcok member 34 is forced up-
wardly in housing opening 22 by an impact, the mounting
portion 150 moves upwardly into the recess 129, thereby
allowing the bottom edge 177 of the hook member 34 to
move upwardly sufficiently so that it is flush with the bot-
tom end surface 170 of the housing assembly adjacent
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the opening 22. If the recess 129 were not provided, the
free end 128 of the holding member 126 could possibly
restrict the upward movement of the mounting portien
150 so that an impact on the hook portion 152 of the
holding member 34 could bend of the hook member 34
against the holding member 126. The recess 129 pre-
cludes the possibility of this type of damage to the hook
member 34 by allowing the holding member 34 to move
upwardly in the housing assembly opening 22 at least
far enough to allow the bottom edge 177 to move flush
with the surface 170 at the bottom end of the housing
assembly 12.

[0069] The opening 22 is constructed to allow the hook
member 34 to move upwardly in the opening 22 until the
upper edges of the mounting portion 150 impacts struc-
ture at the top of the opening 22. More specifically, it can
be appreciatedfrom FIGS. 4 and 11 that the lateral edges
of the mounting portion 150 adjacent the hook porticn
152 provide upwardly facing surfaces 206 which engage
one or more downwardly facing surfaces 208 defining
the housing opening 22 to limit the upward movement of
the hook member 34 within the opening 22. The lateral
longitudinally extending edges 210 of the blade 16 extend
upwardly and outwardly beyond the upwardly facing sur-
faces 206 of the hook member mounting portion 150, but
the edges 210 do not limit the upward movement of the
hook member 34 inthe opening 22. This is because when
the hock member 34 moves upwardly in the opening 22
during impact, the edges 210 of the blade 16 engage the
downwardly facing housing opening surfaces 208 and
deflect resiliently outwardly before the mounting portion
150 of the hook member 34 engages of the upwardly
facing surfaces 206. In other words, in the exemplary
embodiment of the tape assembly 10 shown, the conca-
vO-convex cross sectional curve height of the blade 16
is such that the edges 210 are normally above the up-
wardly facing surfaces 206 onthe mounting structure 150
of the hook member 34. When the hook member 34 at
the opening 20 is moved upwardly with respect to the
housing assembly opening 22 by an impact, the edges
210 of the blade 16 impact the upper portion of the open-
ing 22 first, causing the edges 210 of the blade to flex
outwardly in opposite directions, slightly flattening the
blade 16 to a degree sufficient to allow the mounting por-
tion 150 of the hook member 34 to move toward and into
contact with the downwardly facing surfaces 208 at hous-
ing opening 22. When the upwardly facing surfaces 206
on a mounting pertion abut the downwardly facing sur-
faces 208 atthe opening 22, the hook member 34 reach-
es the upper limiting position of its upward movement in
the housing opening. This upper limiting position is usu-
ally not reached, however, because preferably the tape
assembly 10 is constructed and arranged such that the
bottom edge 177 ofthe hook member 34 moves upwardly
to a position flush with the surface 170 on the bottom of
the housing assembly 12 before the upwardly facing sur-
faces 206 on the hookmember 34 impactthe downwardly
facing surfaces 208 on the housing assembly 12. When
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the bottom end 177 of the hook member 34 is flush with
the bottom end surface 170 of the housing assembly, the
hook member 34 is protected with further impact, thereby
preventing damage te the hook member 34.

[0070] It can be understcod that the colled blade 16
has atendency to unwind and return to a straight (in the
longitudinal direction), extended configuration of conca-
vo-convex cross-section. This tendency provides a
downward force on the free end 20 of the fully retracted
blade 16 with respect to the housing assembly opening
22 that maintains the extended portion of the fully retract-
ed blade 16 against the bottom of the housing assembly
interior atthe opening 22 and thereby normally maintains
a portion of the hook member 34 of the fully retracted
blade 16 below the bottom surface 170 of the exterior of
the housing assembly 12. This allows the tape assembly
user to easily hook the hook member 34 on a structure
such as a workpiece because a portion of the hook mem-
ber 34 is normally below the surface 170.

[0071] One skilled in the art will understand that the
embodiment of the tape rule assembly 10 shown in the
figures and described above is exemplary only and not
intended to be limiting. It is within the scope of the inven-
tion to provide any known tape rule assembly with any
or all of the features of the present invention. For exam-
ple, the clear film of plastic material can be applied to
any known tape rule assembly. Similarly, an end hook
member embodyingthe presentinvention can be applied
to any known rule assembly.

[0072] The features of the housing assembly including
the molded plastic construction, the shape ofthe housing,
the use of relatively few bolts, the elimination of bolts in
the upper portion of the housing assembly, the manner
in which the spindle is mounted therein, the height di-
mension of the housing assembly opening relative to the
dimension of the downwardly extending pertion of the
hook member on the free end of the blade and construc-
tion of the finger engaging portion on the bottom surface
of housing assembly can be used separately or in com-
bination on any existing tape rule assembly.

[0073] Similarly, the geometry of the cross-section of
the blade and the general teachings of the dimensions
and construction of the blade and coil spring can be used
on any existing tape rule assembly.

[0074] The construction of the fitment, including the
construction of the tangentially extending transversely
spaced elongated ridges thereof can be used on any
known tape rule assembly. It can also be understood that
even though it is preferable to construct the tape rule
assembly having the ridges on a separate fitment, it is
contemplated to provide an embodiment of the tape rule
assembly in which the ridges are formed integrally on the
housing members of the housing assembly. It can also
be appreciated that it is contemplated to use any of the
aforementioned features singly or in any appropriate
combination on a tape rule assembly that has a spring-
powered retractable blade or, alternatively, on any tape
rule assembly in which the blade is manually retracted.
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[0075] It can be appreciated by one skilled in the art
that itis within the scope of the present invention to apply
the teachings presented herein to construct atape meas-
ure of a wide range of sizes and that it is not intended to
limit the invention to the embodiments or to the specific
measurements or ranges of measurements presented
herein. It can be understood, for example, that it is within
the scope of the invention to construct a retractable tape
measure assembly that includes a one inch wide (i.e.,
flattened width) tape blade with increased standout. Be-
cause itis contemplatedto provide tape measure assem-
blies with the features ofthe invention enumerated herein
separately or in any combination, it can be understoed
that a wide range of tape measure assemblies having
one inch wide blades could be constructed. More specif-
ically, a tape measure assembly having one inch wide
blade could include for example, a cross-section blade
geometry; a small footprint housing; a hook member; a
protective film; a housing opening height and hock mem-
bersize; and/orafitment with transversely extending ribs
all as described above in any combination.

[0076] The following numbered clauses numbered 1
to 26 form part of the description and correspond to the
claims of the parent application number 00306642.0 as
filed.

1. A retractable rule assembly comprising

a housing assembly (12);

areel (14) rotatably mounted in said housing assem-
bly;

an elongated blade (16) farmed of a ribbon of metal
having one end connected to said reel constructed
and arranged with respect to said housing assembly
to extend from a position tangential to said reel out-
wardly through a spaced opening in said housing
assembly;

a coil spring (32) formed of a ribbon of metal having
aconstruction and arrangement between said hous-
ing assembly (12) and said reel (14) to rotate sald
reel in said housing assembly in a direction to wind
up the elongated blade (16) when extending out-
wardly of said housing assembly openingina normal
concavo-convex cross-sectional configuration ento
said reel in an abutting volute coil formation in a flat-
tened cross-sectional configuration; and

a blade holding assembly (124) constructed and ar-
ranged to be manually actuated to hold the blade
(16) in any position of extension outwardly of said
housing assembly opening (22) and to release the
blade from any position in which it is held;

said blade (16) having a blade width (F), thickness
(T) and height (H) of concavo-convex curvature suf-
ficient to enable the blade to stand out arcuately a
length measured along the blade of atleast 10.5 feet
(approximately 3.2 m) with a horizontal linear length
of standout thereof being greater than 97% of the
arcuate length of standout.
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2. A retractable rule assembly as defined in claim 1
wherein said elongated blade (16) has a wiath (F)in
the flattened configuration thereof having a dimen-
sion within the range of 1.10" - 1.5" (approximately
2.8 t0 3.8 c¢m), a height (H) in the concavo-convex
configuration thereof having a dimension within the
range of 0.25"-0.40" (approximately 0.6 to 1.0 cm)
and a thickness (T) in either configuration thereof
having a dimension within the range of 0.0045" to
0.0063" (approximately 0.011 to 0.016 cm).

3. A retractable rule assembly as defined in Claim 1
or 2 wherein the concavo-convex cross-sectional
configuration of said blade (16) includes an arcuate
central section (36) having a predetermined radius
of curvature (R2) and integral arcuate end sections
(38) each having the same radius of curvature (R1),
the radius of curvature (R2) of said central section
(36) being a dimension within the range of 0.30" to
0.60" (approximately 0.8 to 1.5 cm) and the radius
of curvature (R1) of said end section (38) being a
dimension within the range of 1.0" to 5.0" (approxi-
mately 2.5 to 12.7 m).

4, A retractable rule assembly as defined in any pre-
ceding claim

wherein the metal ribbon of said spring (32) has a
width which is 95%-120% of the width of the metal
ribbon of said blade (16) in its flattened configuration.

5. A refractable rule assembly as defined in claim 4
wherein the metal ribbon of said spring (32) is 100%
- 110% of the width of the metal ribbon of the blade
(16).

6. A retractable rule assembly as defined in any pre-
ceding claim

wherein said housing assembly does not substan-
tially exceed 3.65" (approximately 9.3 cm) in height.

7. A refractable rule assembly as defined in claim 6
wherein said housing assembly does not substan-
tially exceed 3.25" (approximately 8.3 cm) in height.

8. A retractable rule assembly as defined in any pre-
ceding claim

wherein a free end portion of said blade (16) has a
clear film of plastic material (158) adhered to a con-
cave side thereof.

9. A retractable rule assembly as defined in any pre-
ceding claim

wherein said blade (16) has an end hook member
(34) onthe free end (20) thereof, said end hook mem-
ber (34) being formed of sheet metal of a predeter-
mined thickness to include a concavo-convex
mounting portion (150) having a U-shaped hook por-
tion (152) bent at a generally right angle from an end
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thereof, said end hook member (34) being mounted
on the free end of said blade (16) with the mounting
portion thereof secured in limited sliding engage-
mentwith aconcave side ofthe fres end of saidblade
(16) so that sald rule can be measured externally
from an exterior surface of said U-shaped hook pot-
tion (152) or internally from an interior surface of said
U-shaped hock portion, said U-shaped hook portion
including a bight section (160) extending transverse-
ly from a convex side of the free end (20) of said
blade (16) and spaced leg sections (162) extending
beyond transversely spaced corners of the free end
of said blade.

10. A retractable rule assembly as defined in any
preceding claim

wherein said housing assembly includes a pair of
cooperating housing members (40, 42), each includ-
ing an end wall (44, 46) having a peripheral wall (48,
50) extending from a periphery thereof and terminat-
ing in a free edge (52, 54), said housing members
(40, 42) being fixed together with their free edges
interengaged by a plurality of bolts (68) extending
through one of said housing members and thread-
edly engaged in the other at spaced positions adja-
cent the peripheral walls thereof and by a fixed reel
spindle (15) having a non-circular interengaging re-
cess-projection connection at each end thereof with
the centralinterior of the adjacent end wall, each end
of said spindle being interiorly threaded to threadedly
receive a balt therein extending through a central
hole (70, 72) in the adjacent end wall and the recess-
projection connection between the central hole and
threaded interior.

11. A retractable rule assembly as defined in any
preceding claim

wherein said housing assembly includes a fitment
(118) defining a part of the housing assembly open-
ing (22) adjacent a convex side of said blade (16),
said fitment (118) having a plurality of tangentially
extending transversely spaced elongated ridges
(120) defining surfaces for engaging the convex side
of said blade (16) extending tangentially from said
reel (14) to said housing assembly opening (22).

12. A retractable rule assembly as defined in any
preceding claim

wherein said holdingassembly (124) includes a hold-
ing member (126) mounted on said housing assem-
bly (12) for arcuate movement in opposite directions
between a normally inoperative position and a hold-
ing position, said holding member having (i) an inte-
rior free end (128) movable into wedging engage-
ment with the tangentially extending portion of said
blade (16) to hold the same against an interior hold-
ing surface (130) in the housing assembly when said
holding member (128) is in said holding position and
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(i) an exterior thumb engaging portion (132) config-
uredtobe moved digitally to move said holding mem-
ber (126) from the nermally operative position there-
of to the holding position thereof, said interior free
end portion (128) including acentral recess of awidth
to operatively accommodate the width of said mount-
ing portion of said hook member (34).

13. A retractable rule assembly comprising

a housing assembly (12);

areel (14) rotatably mounted in said housing assem-
bly;

an elongated blade (16) formed of a ribbon of metal
having one end connected to said reel constructed
and arranged with respect to said housing assembly
to extend from a position tangential to said reel out-
wardly through a spaced opening in said housing
assembly;

a coil spring (32) formed of a ribbon of metal having
a construction and arrangement between said hous-
ing assembly (12) and said reel (14) to rotate said
reel in said housing assembly in a direction to wind
up the elongated blade (16) when extending out-
wardly of said housing assembly cpeninginanomal
concavo-convex cross-sectional configuration onto
said reel in an abutting volute coil formation in a flat-
tened cross-sectional configuration; and

a blade holding assembly (124) constructed and ar-
ranged to be manually actuated to hold the blade
(16) in any position of extension outwardly of said
housing assembly opening (22) and to release the
blade from any position in which it is held;

said elongated blade (16) having a width (F) in the
flattened configuration thereof having a dimension
within the range of 1.10" - 1.5" (approximately 2.8 to
3.8 cm), a height (H) in the concavo-convex config-
uration thereof having a dimension within the range
of 0.25"-0.40" (approximately 0.6 to 1.0 cm) and a
thickness (T) in either configuration thereof having
a dimensicon within the range of 0.0045" to 0.0063"
(approximately 0.011 to 0.016 cm).

14. A retractable rule assembly as defined in Claim
13 wherein the metal ribbon of said spring (32) has
a width which is 95%-120% of the width of the metal
ribbon of said blade (16) in its flattened cenfiguration.

15. A retractable rule assembly as defined in any
preceding claim

wherein the thickness of the metal ribbon of said
spring (32) is 0% - 25% thinner than the thickness
of the metal ribbon of the blade (186).

16. A retractable rule assembly as defined in any
preceding claim

wherein the height of the housing assembly (12)
does not substantially exceed 3.65 inches (approx-
imately 9.3 cm) for a blade length that is at most
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approximately 33 feet (approximately 10 m), wherein
the height of the housing assembly dees not sub-
stantially exceed 3.45 inches (approximately 8.76
cm) for a blade length that is at most approximately
30 feet (approximately 9 m), and

whereinthe height of the housing assembly does not
substantially exceed 3.25 inches (approximately 8.3
cm) for a blade length that is at most approximately
8 meters.

17. A retractable rule assembly as defined in Claim
13,14,150r 16

wherein the concavo-convex cross-sectional config-
uration of said blade (16) includes an arcuate central
section (36) having a predetermined radius of cut-
vature (R2) and integral arcuate end sections (38)
each having the same radius of curvature (R1), the
radius of curvature (R2) of said central section (36)
being a dimension within the range of 0.30" tc 0.60"
(approximately 0.8 to 1.5 cm) and the radius of cur-
vature (R1) of said end section (38) being a dimen-
sion within the range of 1.0" to 5.0" (approximately
2.51t012.7 cm).

18. A retractable rule assembly comprising

a housing assembly (12);

areel (14) rotatably mounted in said housingassem-
bly;

an elongated blade (16) formed of a ribbon of metal
having one end connected to said reel constructed
and arranged with respect to said housing assembly
to extend from a position tangential to said reel out-
wardly through a spaced opening in said housing
assembly;

a coil spring (32) formed of a ribbon of metal having
aconstruction and arrangement between said hous-
ing assembly (12) and said reel (14) to rotate said
reel in said housing assembly in a direction to wind
up the elongated blade (16) when extending out-
wardly of said housing assembly openinginanormal
concavo-convex cross-sectional configuration onto
said reel in an abutting volute coil formation in a flat-
tened cross-sectional configuration; and

wherein the concavo-convex cross-sectional config-
uration of said blade (16) includes an arcuate central
section (36) having a predetermined radius of cur-
vature (R2) and integral arcuate end sections (38)
each having the same radius of curvature (R1), the
radius of curvature (R2) of said central section (36)
being a dimension within the range of 0.30" to 0.60"
(approximately 0.8 to 1.5 cm) and the radius of cur-
vature (R1) of said end section (38) being a dimen-
sion within the range of 1.0" to 5.0" (approximately
2.5t0 12.7 cm).

19. A retractable rule assembly as defined in claim
18 wherein the radius of curvature (R2) of said cen-
tral section (36) being a dimension within the range
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of 0.40" to 0.50" (approximately 1.0 to 1.3 cm) and
the radius of curvature (R1) of said end section (38)
being a dimension within the range of 2.0" to 4.0"
(approximately 5.1 to 10.2 cm).

20. A retractable rule assembly as defined in Claim
18 wherein the radius of curvature (R2) of said cen-
tral section (36) is approximately 0.48" (approxi-
mately 1.17 cm) and the radius of curvature (R1) of
said end section (38) is approximately 3.0" (approx-
imately 7.6 cm).

21. A retractable rule assembly as defined in Claim
18, 19 or 20

wherein said elongated blade (16) has a width (F) in
the flattened configuration thereof having a dimen-
sion within the range of 1.10" - 1.5" (approximately
2.8 to 3.8 cm), a height (H) in the concavo-convex
configuration thereof having a dimension within the
range of 0.25"-0.40" (approximately 0.6 to 1.0 cm)
and a thickness (T) in either configuration thereof
having a dimension within the range of 0.0045" to
0.0063" (approximately 0.011 to 0.16 cm) and
wherein said blade stands out arcuately a length
measured along the blade of from at least 10.5 feet
(approximately 3.2 m) up to approximately 13 feet
(approximately 4 m).

22. A retractable rule assembly as defined in Claim
21 wherein said elongated blade (16) has a width
(F) in the flattened configuration thereof having a di-
mension within the range of 1.25" - 1.39" (approxi-
mately 3.17 to 3.53 ¢cm), a height (H) in the concavo-
convex configuration thereof having a dimension
within the range of 0.30"-0.35" (approximately 0.76
t0 0.89 cm)and athickness (T)in either configuration
thereof having a dimension within the range of
0.005" to 0.0056" (approximately 0.013 to 0.014
cm).

23. A retractable rule assembly as defined in Claim
22 wherein said elongated blade (16) has a width
(F) of approximately 1.25" (approximately 3.17 cm),
a height (H) in the concavo-convex configuration
thereof approximately of 0.32" (approximately 0.81
cm) and a thickness (T) in either configuration there-
of of approximately 0.0051" (approximately 0.013
cm).

24. A retractable rule assembly comptising:
a housing assembly (12);

a reel (14) rotatably mounted in said housing
assembly;

an elongate blade (16) formed of aribbon of met-
al having one end connected tc said reel and
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beingarrangedto extendfrom said reel outward-
ly through an opening (22) in said housing as-
sembly for use;

a coil spring (32) formed of a ribbon of metal
coupled between said housing assembly (12)
and said reel (14) and arranged to rotate said
reel in said housing assembly in a direction to
wind up the elongate blade (16) onto said reel
(14) for storage;

the blade (16) being formed so as to have 2 flat-
tened cross-sectional configuration when
wound on the reel and to have a concavo-con-
vex cross-sectional configuration when extend-
ing outwardly of said housing assembly opening
(22) in normal use, the concavo-convex cross-
sectional configuration having a height meas-
ured as the perpendicular distance between the
apex of the blade and a line joining the side edg-
es of the blade; and

a blade holding assembly (124) arranged to be
manually actuated to hold the blade (16) in any
position of extension cutwardly of said housing
assembly opening (22) andto release the blade
from any such position in which it is held;

the blade (16) being formed so as to be capable
of extending unsupported from the housing in
an arcuate standout configuration having a hor-
izontal linear length of standout measured as
the herizontal distance between the said open-
ing (22) and the distal end (20) of the blade (16);

characterised in that said blade (16) has a blade
width, thickness and height of concavo-convex cur-
vature sufficient to enable the blade to stand out for
an arcuate length measured along the blade of at
least 10.5 feet (approximately 3.2 m) with a horizon-
tal linear length of standout greater than 97% of the
arcuate length of standout.

25. A retractable rule assembly comprising:
a housing assembly (12);

a reel (14) rotatably mounted in said housing
assembly;

an elongate blade (16) formed of aribbon of met-
al having one end connected to said reel and
beingarrangedto extendfromsaid reel outward-
ly through an opening (22) in said housing as-
sembly for use;

a coil spring (32) formed of a ribbon of metal
coupled between said housing assembly (12)
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and said reel (14) and arranged to rotate said
reel in said housing assembly in a direction to
wind up the elongate blade (16) onto said reel
(14) for storage;

the blade (16) being formed so asto have a flat-
tened cross-sectional configuration when
wound on the reel and to have a concavo-con-
vex cross-sectional configuration when extend-
ing outwardly of said housing assembly opening
(22) in ncrmal use, the concavo-convex cross-
sectional configuration having a height meas-
ured as the perpendicular distance between the
apex of the blade and a line joining the side edg-
es of the blade; and

a blade holding assembly (124) arranged to be
manually actuated to hold the blade (16) in any
position cof extension outwardly of said housing
assembly opening (22) and to release the blade
from any such position in which it is held;

the blade (16) being formed so as to be capable
of extending unsupported from the housing in
an arcuate standout configuration having a hor-
izontal linear length of standout measured as
the horizontal distance between the szid open-
ing (22) and the distal end (20) of the blade (16);

characterised in that said elongated blade (16) has
awidth (F) in the flattened configuration thereof hav-
ing a dimension within the range of 1.10" - 1.5" (ap-
proximately 2.8 to 3.8 cm), a height (H) in the con-
cavo-convex configuration thereof having a dimen-
sion within the range of 0.25" - 0.40" (approximately
0.6 to 1.0 cm) and a thickness (T) in either configu-
ration thereof having a dimension within the range
of 0.0045" to 0.0063" (approximately 0.011t0 0.016
cm).

26. A retractable rule assembly comprising:
a housing assembly (12);

a reel (14) rotatably mounted in said housing
assembly;

an elongate blade (16) formed of a ribbon of met-
al having one end connected tec said reel and
being arrangedto extendfromsaid reel cutward-
ly through an opening (22) in said housing as-
sembly for use;

a coil spring (32) formed of a ribbon of metal
coupled between said housing assembly (12)
and said reel (14) and arranged to rotate said
reel in said housing assembly in a directicn to
wind up the elongate blade (16) onto said reel
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(14) for storage;

the blade (16) being formed so as to have 2 flat-
tened cross-sectional configuration when
wound on the reel and to have a concavo-con-
vex cross-sectional configuration when extend-
ing outwardly of said housing assembly opening
(22) in normal use, the concavo-convex cross-
sectional configuration having a height meas-
ured as the perpendicular distance between the
apex of the blade and a line joining the side edg-
es of the blade; and

a blade holding assembly (124) arranged to be
manually actuated to hold the blade (16) in any
position of extension cutwardly of said housing
assembly opening (22) andto release the blade
from any such position in which it is held;

the blade (16) being formed so as to be capable
of extending unsupported from the housing in
an arcuate standout configuration having a hor-
izontal linear length of standout measured as
the herizontal distance between the said open-
ing (22) and the distal end (20) of the blade (16);

characterised in that the concavo-convex cress-section-
al configuration of said blade (16) includes an arcuate
central section (36) having a predetermined radius of cur-
vature (R2) and integral arcuate end sections (38) each
having the same radius of curvature (R1), the radius of
curvature (R2) of said central section (36) being a dimen-
sion within the range of 0.30" to 0.60" (approximately 0.8
to 1.5 cm) and the radius of curvature (R1) of said end
section (38) being a dimension within the range of 1.0" to
5.0" (approximately 2.5 to 12.7 cm).

Claims

1. A retractable rule assembly comprising
a housing assembly (12);
areel (14) rotatably mounted in said housing assem-
bly;
an elongated blade (16) formed of a ribbon of metal
having one end connected to said reel constructed
and arranged with respect to said housing assembly
to extend from a position tangential to said reel out-
wardly through a spaced opening in said housing
assembly;
a coil spring (32) formed of a ribbon of metal having
aconstruction and arrangement between said hous-
ing assembly (12) and said reel (14) to rotate said
reel in said housing assembly in a direction to wind
up the elongated blade (16) when extending out-
wardly of said housing assembly openinginanormal
concavo-convex cross-sectional configuration onto
said reel in an abutting volute coil formation in a flat-
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tened cross-sectional configuration; and

a blade holding assembly (124) constructed and ar-
ranged to be manually actuated to hold the blade
(16) in any position of extension outwardly of said
housing assembly opening (22) and to release the
blade from any position in which it is held;

said blade (16) having a blade width (F), thickness
(T) and height (H) of concavo-convex curvature suf-
ficient to enable the blade to stand out arcuately a
length measured along the blade of at least 10.5 feet
(approximately 3.2 m) with a hotizontal linear length
of standout thereof being greater than 97% of the
arcuate length of standout.

A retractable rule assembly according to claim 1,
wherein the metal ribbon of said spring (32) has a
width which is 95%-120% of the width of the metal
ribbon of said blade (186) in its flattened configuration.

A retractable rule assembly according to claim 2,
wherein the metal ribbon of said spting (32) is 100%
- 110% of the width of the metal ribbon of the blade
(16).

A retractable rule assembly according to any pre-
ceding claim ,wherein said housing assembly does
not substantially exceed 3.65" (approximately 9.3
cm) in height.

A retractable rule assembly according to claim 5,
wherein said housing assembly does not substan-
tially exceed 3.25" (2pproximately 8.3 cm) in height.

A retractable rule assembly according to any pre-
ceding claim, wherein afree endportion of said blade
(16) has aclear film of plastic material (158) adhered
to a concave side thereof.

A retractable rule assembly as defined in any pre-
ceding claim wherein said blade (16) has an end
hook member (34) on the free end (20) thereof, said
end hook member (34) being formed of sheet metal
of a predetermined thickness to include a concavo-
convex mounting pertion (150) having a U-shaped
hook portion (152) bent at a generally right angle
from an end thereof, said end hook member (34)
being mounted on the free end of said blade (16)
with the mounting portion thereof secured in limited
sliding engagement with a concave side of the free
end of said blade (16) so that said rule can be meas-
ured externally from an exterior surface of said U-
shaped hook portion (152) or internally from an in-
terior surface of said U-shaped hook portion, said U-
shaped hook portion including a bight section (160)
extending transversely from a convex side of the free
end (20) of said blade (16) and spaced leg sections
(162) extending beyond transversely spaced cor-
ners of the free end of said blade.
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A retractable rule assembly as defined in any pre-
ceding claim wherein said housing assembly in-
cludes a pair of cooperating housing members (40,
42), each including an end wall (44, 46) having a
peripheral wall (48, 50) extending from a periphery
thereof and terminating in a free edge (52, 54), said
housing members (40, 42) being fixed together with
their free edges interengaged by a plurality of bolts
(68) extendingthrough one of said housing members
and threadedly engaged in the other at spaced po-
sitions adjacent the peripheral walls thereof and by
a fixed reel spindle (15) having a non-circular inter-
engaging recess-projection connection at each end
thereof with the central interior of the adjacent end
wall, each end of said spindle being intetiorly thread-
ed to threadedly receive a bolt therein extending
through a central hole (70, 72) in the adjacent end
wall and the recess-projection connection between
the central hole and threaded interior.

A retractable rule assembly as defined in any pre-
ceding claim wherein said housing assembly in-
cludes a fitment (118) defining a part of the housing
assembly opening (22) adjacent a convex side of
said blade (16), said fitment (118) having a plurality
of tangentially extending transversely spaced elon-
gated ridges (120) defining surfaces for engaging
the convex side of said blade (16) extending tangen-
tially from said reel (14) to said housing assembly
opening (22).

A retractable rule assembly as defined in any pre-
ceding claim wherein said hclding assembly (124)
includes a holding member (126) mounted on said
housing assembly (12) for arcuate movement in op-
posite directions between a nermally inoperative po-
sition and a holding position, said holding member
having (i) an interior free end (128) movable into
wedging engagement with the tangentially extending
portion of said blade (16) to hold the same against
an interior holding surface (130) in the housing as-
sembly when said helding member (126) is in said
holding position and (ii) an exterior thumb engaging
portion (132) configured to be moved digitally to
move said holding member (126) from the normally
operative position thereof to the holding positicn
thereof, said interior free end portion (128) including
a central recess of a width to operatively accommo-
date the width of said mounting portion of said hook
member (34).
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