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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 oflnternational 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 ofwhich 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. 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 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 
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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. 1 is 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] FIG. 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 ofFIG. 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] FIG. 9 is 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 is 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. 

-6-



APEX TOOL GROUP, LLC - EX. 1005-015

Atty. Dkt. No.: 066749-1484 

[0026] FIGS. 14-16 show an exemplary tape blade profile labeling the various dimensions 

listed in Table 3. 

[0027] FIG. 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 coil able 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 
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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 

a thickness, T3. In specific embodiments, the total thickness of the tape blade coating (i.e., the 
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combined thickness of layers 112 and 114, T2+T3) is greater than or less than Tl. In other 

embodiments, the total thickness of the tape blade coating is equal to Tl. 

[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 15ft. and 40ft., and in specific 

embodiments, the length of the tape blade is 35ft., 30ft., 25ft., or 16ft. 

[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 DD1, 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 I20 of tape blade I4 is shown according to 

an exemplary embodiment. In general the curvature profiles, such as profile I20, discussed 

herein are measured via a laser profilometer along the upper surface of coating layer II2. 

However, because in at least some embodiments, coating layer II2 is of a consistent thickness 

the profile of coating layer II2 discussed herein also generally reflects the shape of the steel core 

IIO of tape blade I4. 

[0051] As discussed in detail herein, Applicant has found that a curvature profile I20 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 I4 

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 I20 can be described 

and classified in a wide variety of ways, Applicant has determined that curved profile height, HI, 

curved profile width, WI, 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 HI, WI 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 I20 and tape blade I4 are shown in 

Table I, Table 2, Table 3 and Table 4 and FIGS. 7-13 and I8 below. 

[0052] In various embodiments, the flat width of tape blade I4 is between 20 mm and 40 

mm. In specific embodiments, the flat width of tape blade I4 is 25 mm to 32 mm. In specific 

embodiments, the flat width of tape blade I4 is 25 mm, 27 mm, 30 mm, 32 mm, 33 mm or 35 

mm. The thickness of the metal inner core IIO (TI discussed above) and of the coated tape 

blade I4 are as discussed above regarding FIG. 3. 

[0053] WI, particularly when compared to the flat width of tape blade I4, provides an 

indication of the extent to which tape blade I4 is formed into a curved shape. In various 

embodiments, WI is less than 23.5 mm, specifically is between I5 mm and 23.5 mm, and more 

specifically is between 20 mm and 23 mm. In even more specific embodiments, WI is between 

2I mm and 22 mm. 
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[0054] In various embodiments, because profile I20 is substantially more curved than the 

typical tape blade, the ratio of WI 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 WI 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 WI to flat tape width is 

between 0.6 and 0.8 and more specifically is between 0.7 and 0.73. 

[0055] In addition, HI particularly when compared to the flat width of tape blade I4, 

provides an indication of the extent to which tape blade I4 is formed into a curved shape. In 

various embodiments, HI is greater than 7 mm, specifically is between 7 mm and IO mm, and 

more specifically is between 8.5 mm and 9.5 mm. In even more specific embodiments, HI is 

between 8.8 mm and 9.4 mm. 

[0056] In various embodiments, because profile I20 is substantially more curved than the 

typical tape blade, the ratio of HI 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 HI 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 HI to flat tape width is 

between 0.29 and 0.32 and more specifically is between 0.295 and 0.3I7. 

[0057] Applicant has determined that as steel thickness TI of tape blade I4 decreases, the 

degree of curvature of tape blade I4 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, TI should be selected. Accordingly, given the steep curvature of profile I20, the 

ratio of HI to steel thickness is substantially larger than is typical. In specific embodiments, the 

ratio of HI to TI is greater than 65, specifically is greater than 75 and more specifically is 

greater than 80. In specific embodiments, the ratio of HI to TI 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 I4 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 I4 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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I4 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 I4 has a flat width less than 27.94 mm and has 

standout of greater than II5 inches, specifically greater than I20 inches, more specifically 

greater I25 inches and more specifically greater than 130 inches. In a specific embodiment, tape 

blade I4 has a flat width less than 27.94 mm and a curved height, HI, greater than 6.3 mm. In a 

specific embodiment, tape blade I4 has a flat width less than 27.94 mm and a curved width, WI, 

less than 22.5 mm. In a specific embodiment, tape blade I4 has a flat width less than 27.94 mm, 

a curved width, WI, less than 22.5 mm and a curved height, HI, greater than 6.3 mm. In some 

such embodiments, tape blade I4 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 

HI and/or WI described above are the shape parameters that allow such standout despite the 

relatively narrow tape blade. 

[0062] In other specific embodiments, tape blade I4 has a tape blade I4 that has a metal 

thickness, TI, ofless 0.13 mm, specifically between 0.09 mm and 0.13 mm, and has standout of 

greater than II5 inches, specifically greater than I20 inches, more specifically greater I25 inches 

and more specifically greater than 130 inches. In some embodiments, the tape blade I4 has 

standout of greater than I44 inches, greater than I 56 inches, greater than I 59 inches, greater than 

I62 inches, greater than I65 inches, or greater than I68 inches. In a specific embodiment, tape 

blade I4 has a metal thickness, TI, as discussed herein and a curved height, HI, and HI is 

greater than 6.3 mm. In a specific embodiment, tape blade I4 has a metal thickness, TI, of less 

0.13 mm and WI, less than 22.5 mm. In a specific embodiment, tape blade I4 has a metal 

thickness, TI, ofless 0.13 mm, and a curved width, WI, less than 22.5 mm and a curved height, 

HI, 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 I4 is greater than 33 mm. For example, the flat width of the tape 

blade I4 is between 35 mm and 38 mm. In yet other embodiments, the flat width of tape blade 
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I4 may be greater than 3 8 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 HI and/or WI described above are the shape parameters that 

allow such standout despite the relatively thin tape blade. 

[0063] Referring to FIG. 6, profile I20 is shown according to an exemplary embodiment. In 

FIG. 6 the relative position between the central section I22 of profile I20 and the widthwise 

outer sections I24 of profile I20 is exaggerated to better demonstrate the shape of profile I20. 

As shown in the embodiment of FIG. 6, profile I20 is not a continuous curve. In this 

embodiment, the upper surfaces of outer sections I24 have a greater radius of curvature than 

central section I22. This results in outer sections I24 being less curved which improves 

visibility of markings and numbers located along tape blade I4 within profile I20. In addition, 

outer sections I24 are more horizontally positioned than they would be in a profile in which the 

curvature of central section I22 continues outward to both lateral edges of tape blade I4. 

[0064] Referring back to FIG. 4, in various embodiments, profile I20 is formed in a 

lengthwise subsection 130 of the total length of tape blade I4. In a specific embodiment, profile 

I20 is formed in the portion of tape blade I4 that tends to buckle during standout, and thus the 

increased rigidity provided by profile I20 in this region increases standout distance and/or 

decreases droop. Specifically, profile I20 is formed in a lengthwise sub-section 130 of tape 

blade I4 that is located adjacent to housing I8 when the amount of tape extended is approaching 

the maximum standout. Thus, while the positioning of profile I20 will vary somewhat 

depending on the standout length of a particular tape blade design, in general, lengthwise sub­

section 130 extends from 5 feet to I5 feet from the hook end of tape blade I4. In a specific 

embodiment, lengthwise sub-section 130 extends from 6.5 feet to 13 feet from the hook end of 

tape blade I4. In an even more specific embodiment, when tape blade I4 is at its maximum 

standout length, subsection 130 extends 5 feet from housing I8 along the length of tape blade I4 

toward hook end 26. 

[0065] In various embodiments, by forming tape blade I4 having profile I20 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 
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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 @lOft 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 9.1835 23.651 31-32 145 avg 

Tape No. 1 

Prior Art 
31.75 0.13 0.22 64 9.166 23.601 28-29 149 avg 

Tape No.2 

Prior Art 
31.75 0.13 0.18 88 7.9675 26.05 32-33 138 avg 

Tape No.3 
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[0070] 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 0.3116 84.98181818 0.705 1.656 

D 0.279203704 68.53181818 0.78337037 2.6822222 

Milwaukee 0.218666667 45.41538462 0.866666667 3.5651852 
Electric Tool 
Prod. No. 
48-22-7116 
Milwaukee 0.23262963 52.34166667 0. 844444444 3.3748148 
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 
Tape No.1 

0.289244094 70.64230769 0.744913386 1.9625197 
@12ft. 

Prior Art 
Tape No.2 

0.288692913 70.50769231 0.743338583 2.0179528 
@12ft. 

Prior Art 
Tape No.3 

0.250944882 61.28846154 0.820472441 2.7672441 
@12ft. 
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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 oftape 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, Band C plotted relative to the 32 mm flat width 

8m CAWB tape that is currently available. This figure shows the more steep profiles of tapes A, 

Band 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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[0076] For example, Applicant has determined that, for a given tape blade thickness, 

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 Prototype 5 Prototype 
Parameter 1 (CAWB (CAWB (35FW (38FW (35 FW) (38 FW) (35 Super 6 (38 

78deg) 55 de g) Deep) Deep) 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 
(mm) 
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 23.35 30 50 22.77 22.77 
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 24.28 
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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r31 (approx 
lOft mark) 

[0077] 

Atty. Dkt. No.: 066749-1484 

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 ofthe 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, 
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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 21.50 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 0.696969 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 0.699919 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 show§. the profile plots of 

exemplary profiles of a curved 33 mm flat width tape blade and a 35 mm flat width tape. 

-26-



APEX TOOL GROUP, LLC - EX. 1005-035

Atty. Dkt. No.: 066749-1484 

[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; 

Atty. Dkt. No.: 066749-1484 

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; 

core is less than 0.74; 

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 

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 T 1 2: T2 + T3 

4. 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. A tape measure comprising: 

a housing; 

a reel rotatably mounted within the housing; 

Atty. Dkt. No.: 066749-1484 

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; 

core is less than 0.70; 

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 

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 2: 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 T 1 2: 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; 

Atty. Dkt. No.: 066749-1484 

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; 

inches; and 

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 

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 2: 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; 

Atty. Dkt. No.: 066749-1484 

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 claim 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 2: 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 1 east 168 inches. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Milwaukee Electric Tool Corporation 

Title: Tape Measure with Tape Blade Profile Increasing Tape Standout 
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Filing Date: August 27, 2018 

Examiner: To be determined 
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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; 

core is less than 0.74; 

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 

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-
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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 2: 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; 

Atty. Dkt. No. 066749-1484 

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; 

core is less than 0.70; 

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 

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. (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 2: 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 of30 mm or less; and 

a curved width, wherein the curved width is less than the flat width; 

a standout distance ofthe 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. 

-5-
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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 ofthe 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 2: 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. 

Date August 27, 2018 

Reinhart Boerner Van Deuren s.c. 
Customer Number: 142078 
Telephone: (414) 298-8160 
Facsimile: (414) 298-8097 

-7-

Respectfully submitted, 

By /James D. Borchardt/ 

James D. Borchardt 
Attorney for Applicant 
Registration No. 62,025 



APEX TOOL GROUP, LLC - EX. 1005-071

Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: Tape Measure with Tape Blade Profile Increasing Tape Standout 

First Named Inventor/Applicant Name: Jonathan F. Vitas 

Filer: James D. Borchardt/ Andrea Dietzel 

Attorney Docket Number: 066749-1484 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

UTILITY APPLICATION FILING 1011 1 300 300 

UTILITY SEARCH FEE 1111 1 660 660 

UTILITY EXAMINATION FEE 1311 1 760 760 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160 

Petition: 



APEX TOOL GROUP, LLC - EX. 1005-072

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1880 



APEX TOOL GROUP, LLC - EX. 1005-073

Electronic Acknowledgement Receipt 

EFSID: 33548369 

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-AUG-2018 

Filing Date: 

TimeStamp: 16:56:07 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $1880 

RAM confirmation Number 0828181NTEFSVV00004086180882 

Deposit Account 180882 

Authorized User Andrea Dietzel 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 



APEX TOOL GROUP, LLC - EX. 1005-074

37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

60944 

1 Transmittal of New Application 
066749-1484_Application_ Tran 

no 2 
smittal.pdf 

656024f6918Sb44c1 eb813f1 bfd42fb53c25 
eSSe 

Warnings: 

Information: 

64715 

2 Application Data Sheet 066749-1484_ADS.pdf no 4 
Oe5a0204f03b0297d8c084faeea86950e2c1 

26f6 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

249809 

3 066749-1484_Application.pdf yes 37 
a59197b 1f18e3a65459cd 1161 a57ffd7f3d4 

9bd3 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 27 

Claims 28 36 

Abstract 37 37 

Warnings: 

Information: 

439089 

4 
Drawings-only black and white line 

066749-1484_Drawings.pdf no 16 
drawings 

e0503083ef1 bed632a07cc822abf5c6755 1 
ae61 

Warnings: 

Information: 



APEX TOOL GROUP, LLC - EX. 1005-075

199958 

5 Power of Attorney 066749-1484_PoA.pdf no 2 
3c1 ff50f5f745fc8581 5404620383f0cb1 a 1 d 

od8 

Warnings: 

Information: 

91242 

6 
066749-1484_Preliminary_Ame 

yes 7 
ndment.pdf 

4e1 bd7fe04202a3bd0359661 Sef12934 778 
76ad2 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 1 

Claims 2 6 

Applicant Arguments/Remarks Made in an Amendment 7 7 

Warnings: 

Information: 

37203 

7 Fee Worksheet (SB06) fee-info. pdf no 2 
982afcf057813288270bc4f174ae2043fd21 

fOo 

Warnings: 

Information: 

Total Files Size (in bytes) 1142960 

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 Agglications 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 Agglication 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/E0/903 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 Agglication 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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. 



APEX TOOL GROUP, LLC - EX. 1005-076

DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 16113695 Document Date: 08/27/2018 

The presence of this form in the IFW record indicates that the following document type was received 
in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 
record were created from the original documents that are stored in SCORE . 

• Drawing 

At the time of document entry (noted above): 
• USPTO employees may access SCORE content via eDAN using the Supplemental Content 

tab, or via the SCORE web page. 
• External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: August 26, 2013 



APEX TOOL GROUP, LLC - EX. 1005-077

PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

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 displays a valid OMB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD I Application or Docket Number I Filing Date 

I Substitute for Form PT0-875 
16/113,695 08/27/2018 0To be Mailed 

ENTITY: ~LARGE 0 SMALL 0 MICRO 

APPLICATION AS FILED- PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) 

N/A N/A N/A 

U SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (i), or (m)) 

U EXAMINATION FEE N/A N/A N/A 
137 CFR 1.16(o), (p), or (q)) 

TOTAL CLAIMS 
minus 20 = * X $100 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $460 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 1 00 sheets 

0APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR U6(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR U6(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED- PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

08/27/2018 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
1- AFTER PREVIOUSLY z AMENDMENT PAID FOR w 
::!: Total * 20 Minus ** 20 =0 X $100 = 0 c (37 CFR 1.16(i)) 

z Independent *3 Minus *** 3 =0 X $460 = 0 w (37 CFR 1.16(h)) 
::!: 

0 Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
U6(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

1- AMENDMENT PAID FOR z w Total * Minus ** = X $0 = ::!: (37 CFR 1.16(i)) 

c Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 
w 

0 Application Size Fee (37 CFR 1.16(s)) ::!: 
c( 0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

U6(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LDRC 

** If the "Hiqhest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /eva gillis/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collect1on of rnformat1on IS requ1red by 37 CFR 1.16. The rnformat1on IS requ1red to obta1n or reta1n a benefit by the publiC wh1ch IS to f1le (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 12 minutes 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, U.S. 
Department of Commerce, 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 and select option 2. 



APEX TOOL GROUP, LLC - EX. 1005-078

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

16/113,695 08/27/2018 

142078 
Reinhart (Milwaukee Tool) 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Addn"'· ~?1:f~JI;'l.~i~O'IER FOR PATENTS 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Jonathan F Vitas 066749-1484 
CONFIRMATION NO. 3697 

INFORMAL NOTICE 

ATTN: TRAVIS MCDONNELL, PARALEGAL 
1000 NORTH WATER STREET 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~~~~~~UUilllllllllllllllllllllllll 
SUITE 2100 
MILWAUKEE, WI 53202 

Date Mailed: 09/14/2018 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Jonathan F. Vitas 
Abhijeet A. Khangar 

/elbanaybanay/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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APEX TOOL GROUP, LLC - EX. 1005-079

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 16/113,695 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 300 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 660 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 760 
(37 CFR 1.16(o), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 100 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 460 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 1 00 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 0.00 
(37 CFR U6(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR U6(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720 

APPLICATION AS AMENDED- PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. -
OR 

~ (37 CFR 1.16(i)) X = X = 

0 
Independent Minus 

... z X = OR X = w (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. - X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... -z X = OR X = w (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1 



APEX TOOL GROUP, LLC - EX. 1005-080

FILING or 
37l(c)DATE FIL FEE REC'D 

08/27/2018 

142078 
Reinhart (Milwaukee Tool) 
ATTN: TRAVIS MCDONNELL, PARALEGAL 
1000 NORTH WATER STREET 
SUITE 2100 
MILWAUKEE, WI 53202 

1880 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill''' ~Sl1:fM[;",~~Cl'JER FOR PATENTS 

ATTY.DOCKET.NO 

066749-1484 20 
CONFIRMATION NO. 3697 

FILING RECEIPT 

llllllllllllllllllllllll~~m~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Date Mailed: 09/14/2018 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Jonathan F. Vitas, Muskego, WI; 
Abhijeet A. Khangar, Pewaukee, WI; 

Milwaukee Electric Tool Corporation, Brookfield, WI; 

Power of Attorney: The patent practitioners associated with Customer Number 142078 

Domestic Priority data as claimed by applicant 
This application is a CON of PCT/US2018/047759 08/23/2018 
which claims benefit of 62/702,575 07/24/2018 
and claims benefit of 62/549,511 08/24/2017 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) -None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: No 

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 

page 1 of 3 



APEX TOOL GROUP, LLC - EX. 1005-081

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 "toolkits" 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-HAL T (1-866-999-4258). 

page 2 of 3 



APEX TOOL GROUP, LLC - EX. 1005-082

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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 a license 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). 

Select USA 

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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APEX TOOL GROUP, LLC - EX. 1005-083

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 

r Substitute for form 1449/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

Date Submitted: November 27, 2018 

(use as many sheets as necessary) 

"-Sheet I 1 

Examiner 
Initials* 

[Examiner 
Signature 

Cite 
No. 1 

Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 
AlO 
All 
A12 
A13 
A14 
A15 
A16 
A17 
A18 
A19 
A20 
A21 
A22 
A23 
A24 
A25 
A26 
A27 
A28 

I ot I 4 

Document Number 

Number-Kind Code2 (if 
known) 

2,089,209 

2,303,368 

2,471,395 

RE23,133 

2,814,881 

3,121,957 

3,214,836 

3,330,709 

3,409,988 

3,439,428 

3,450,367 

3,889,897 

3,942,738 

4,198,458 

4,286,387 

4,531,688 

4,835,870 

4,926,566 

5,471,761 

5,738,743 

5,820,057 

5,895,539 

5,979,238 

6,115,933 

6,148,534 

6,243,964 

6,249,986 

6,282,808 

Complete if Known 
""" 

Application Number 16/113,695 

Filing Date August 27, 2018 

First Named Inventor Jonathan F. Vitas 
Art Unit 2855 
Examiner Name To be determined 

Attorney Docket Number 066749-1484 ~ 

U.S. PATENT DOCUMENTS 
Pages, Columns, Lines, 

Publication Date Name of Patentee or Applicant of Where Relevant 
MM-DD-YYYY Cited Document Passages or Relevant 

Figures Appear 

08-10-1937 KEUFFEL AND ESSER CO 

12-01-1942 KEUFFEL AND ESSER CO 

05-24-1949 Adolf Keuffel 

07-12-1949 Kueffel et al. 

12-03-1957 ANDERS UUNGBERG TURE 

02-25-1964 STANLEY WORKS 

11-02-1965 STANLEY WORKS 

07-11-1967 LUFKIN RULE CO 

11-12-1968 COOPER IND INC 

04-22-1969 COOPER IND INC 

06-17-1969 PORTER CO INCH K 

06-17-1975 STANLEY WORKS 

03-09-1976 STANLEY WORKS 

04-15-1980 TEIJIN LTD 

09-01-1981 STANLEY WORKS 

07-30-1985 SEARS ROEBUCK AND CO 

06-06-1989 BOSCH GMBH ROBERT 

05-22-1990 RENISHAW PLC 

12-05-1995 H.T. CHENG 

04-14-1998 SHIH TUNG LEE 

10-13-1998 STANLEY WORKS 

04-20-1999 CHENG-HUI HSU 

11-09-1999 ZEISS CARLJENA GMBH 

09-12-2000 SHIH-LIN Ll 

11-21-2000 SHIH LIN Ll 

06-12-2001 STANLEY WORKS 

06-26-2001 STANLEY WORKS 

09-04-2001 STANLEY WORKS 

Date ) 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 (WI PO 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. 



APEX TOOL GROUP, LLC - EX. 1005-084

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 

r Substitute for form 1449/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

Date Submitted: November 27, 2018 

(use as many sheets as necessary) 

"-Sheet 12 

Examiner 
lnili:>l<:* 

[Examiner 
Signature 

Cite 
Nn1 

A29 
A30 
A31 
A32 
A33 
A34 
A35 
A36 
A37 
A38 
A39 

A40 

A41 

A42 
A43 

A44 
A45 
A46 
A47 
A48 
A49 
ASO 
A51 
A52 

I ot I 4 

Document Number 

6,324,769 

6,440,502 

6,449,866 

6,499,226 

6,637,124 

6,643,947 

6,804,899 

6,907,676 

7,398,604 

7,565,751 

7,856,735 

8,117,762 

8,117,763 

8,356,418 

8,584,373 

2001/0053436 

2002/0073570 

2002/0129509 

2004/0071869 

2006/0053649 

2006/0059703 

2006/0130352 

2007/0074417 

2007/0079520 

Complete if Known 
""" 

Application Number 16/113,695 
Filing Date August 27, 2018 
First Named Inventor Jonathan F. Vitas 
Art Unit 2855 
Examiner Name To be determined 

Attorney Docket Number 066749-1484 ~ 

U.S. PATENT DOCUMENTS 
Publication Date Name of Patentee or Applicant of Pages, Columns, Lines, 
MM-nn_vvvv r.ifPrl 111/hPrP RPIP\/:>nl 

12-04-2001 STANLEY WORKS 

08-27-2002 SHIN-LIN LEE 

09-17-2002 STANLEY WORKS 

12-31-2002 Joe Reda 

10-28-2003 3M INNOVATIVE PROPERTIES CO 

11-11-2003 STANLEY WORKS 

10-19-2004 STANLEY WORKS 

06-21-2005 HUEI-YEN LIAO 

07-15-2008 STANLEY WORKS 

07-28-2009 STANLEY WORKS 

12-28-2010 THALES SA; CENTRE NAT RECH 

SCIENT; UNIV PROVENCE 

02-21-2012 COOK VINCENT; DELNEO JOHN; 

MURRAY JOHN; STANLEY BLACK 

AND DECKER INC 

02-21-2012 COOK VINCENT; DELNEO JOHN; 

MURRAY JOHN; STANLEY BLACK 

AND DECKER INC 

01-22-2013 HALL BRUCE 

11-19-2013 STANLEY BLACK AND DECKER INC 

; DELNEO JOHN; MURRAY JOHN C 

12-20-2001 SHIH LIN Ll 

06-20-2002 COREY P. CONDER 

09-19-2002 STARRED L S CO 

04-15-2004 GILLIAM ET AL. 

03-16-2006 GREALLY, SEAMUS 

03-23-2006 Hernandez 

06-22-2006 INDEX MEASURING TAPE CO LTD 

04-05-2007 Fu-Cheng Sun 

04-12-2007 WHITNEY HAMILTON S M; LEVINE 

STEVEN R; WEIR JAMES A 

Date ) 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 (WI PO 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. 



APEX TOOL GROUP, LLC - EX. 1005-085

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 

r Substitute for form 1449/PTO Complete if Known 
""" 

INFORMATION DISCLOSURE Application Number 16/113,695 
STATEMENT BY APPLICANT Filing Date August 27, 2018 

Date Submitted: November 27, 2018 First Named Inventor Jonathan F. Vitas 
Art Unit 2855 

(use as many sheets as necessary) Examiner Name To be determined 

"-Sheet 13 I ot I 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, 
lnili:>l<:* Nn1 MM-nn_vvvv r.ifPrl 111/hPrP RPIP\/:>nl 

AS3 2009/0090016 04-09-2009 Brian Roach 

AS4 2011/0232119 09-29-2011 SMALLS ANDRE N 

ASS 2012/0036727 02-16-2012 Ronald J. McCarthy 

AS6 2013/0067759 03-21-2013 MURRAY ET AL. 

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS 

Examiner 
Initials* 

Examiner 
Initials* 

[Examiner I 

Signature 

Cite 
No. 1 

AS7 

Cite 
No. 1 

AS8 

AS9 

A60 

A61 

A62 

A63 

A64 

A6S 

A66 

A67 

A68 

A69 

U.S. Patent Application 
Document 

Serial Number-Kind 
Code2 (if known) 

62/639,743 

Foreign Patent 
Document 

Country Code3-Number4-

Kind Code5 (if known) 

CN202066436 

CN202432942 

CN202757538 

CN204612629 

CN205482653 

CN2705772 

DE19628318 

EP0100138 

EP1411319 

EP1444479 

EP1647797 

EP2400258 

Filing Date of 
Name of Patentee or Applicant of 

Cited Document Cited Document MM-DD-YYYY 

03-07-2018 KHANGAR ET AL. 

FOREIGN PATENT DOCUMENTS 

Publication Date 
MM-DD-YYYY 

12-07-2011 

09-12-2012 

02-27-2013 

09-02-2015 

08-17-2016 

06-22-2005 

03-26-1998 

02-08-1984 

04-21-2004 

08-11-2004 

06-20-2012 

11-26-2014 

Name of Patentee or 
Applicant of Cited Documents 

XIANJIA SHI 

UN IV NINGBO 

JIANGSU POSTS AND TELECOMM 

PLANNING AND DESIGNING INST 

CO LTD 

UN IV HUAINAN NORMAL 

ZHEJIANG GUOXIANG 

ELECTRICAL AND MECH ENG CO 

LTD 

MEDID INTERNAT CORP 

BEIERSDORF AG 

FISCO PRODUCTS LTD 

Ll SHIN LIN 

STANLEY WORKS 

STANLEY BLACK AND DECKER INC 

STANLEY BLACK AND DECKER INC 

I Date 
Considered 

Pages, Columns, Lines, 
Where Relevant 

Passages or Relevant 
Figures Appear 

Pages, Columns, Lines, 
Where Relevant 

Passages or Relevant T 
Figures Appear 6 

J 
*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 (WI PO 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 

r Substitute for form 1449/PTO Complete if Known 
""" 

INFORMATION DISCLOSURE Application Number 16/113,695 
STATEMENT BY APPLICANT Filing Date August 27, 2018 

Date Submitted: November 27, 2018 First Named Inventor Jonathan F. Vitas 
Art Unit 2855 

(use as many sheets as necessary) Examiner Name To be determined 

"-Sheet 14 I of I 4 Attorney Docket Number 066749-1484 ~ 

FOREIGN PATENT DOCUMENTS 
Foreign Patent 

Pages, Columns, Lines, 
Examiner Cite Document Publication Date Name of Patentee or Where Relevant 
Initials* No. 1 Country Code3-Number4- MM-DD-YYYY Applicant of Cited Documents Passages or Relevant T 

Kind Code5 (if known) Figures Appear 6 

A70 W002057710 07-25-2002 3M INNOVATIVE PROPERTIES CO 

A71 W003031903 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 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

Initials* No. 1 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T6 

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 I ) 

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 (WI PO 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. 



APEX TOOL GROUP, LLC - EX. 1005-087

Electronic Acknowledgement Receipt 

EFSID: 34410326 

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 

TimeStamp: 17:09:39 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

81652 

1 Transmittal Letter 066749-1484_ Transmittal.pdf no 2 
b9Se1829324af524 7ef9ea6f0567cf0Sb794 

4f0e 

Warnings: 



APEX TOOL GROUP, LLC - EX. 1005-088

Information: 

126278 

2 
Information Disclosure Statement (IDS) 

066749-1484_SB08.pdf no 4 
Form (SB08) 

16708fe4eeb281 c2167f78458b29142752b 
bff3a 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

Total Files Size (in bytes) 207930 

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 Agglications 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 Agglication 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/E0/903 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 Agglication 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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. 



APEX TOOL GROUP, LLC - EX. 1005-089

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. 

40647614 

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. 

-1-



APEX TOOL GROUP, LLC - EX. 1005-090

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 ofF orm 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 

-2-

Respectfully submitted, 

By /James D. Borchardt/ 

James D. Borchardt 
Attorney for Applicant 
Registration No. 62,025 
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40120075 

Atty. Dkt No. 066749-1484 

DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I 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 J\.1EASURE WITH TAPE BLADE PROFILE INCREASING TAPE STANDOUT 

(Attorney Docket No. 066749-1484) 

the specification of which (check one) 

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 I 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 I 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 it 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 defmed in Title 37, Code of Federal 
Regulations, § 1.56. 



APEX TOOL GROUP, LLC - EX. 1005-092

40120075 

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 international 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 
Priority 

Certified 
Application Copy 

Number 
Country Foreign Filing Date Claimed? 

Attached? 

I HEREBY CLAIM the benefit under Title 35, United States Code§ ll9(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 PCTParent Parent Parent 
Application Number Application Number Filing Date Patent Number 

N/A PCT /US20 18/04 7759 August 23, 2018 N/A 

2 



APEX TOOL GROUP, LLC - EX. 1005-093

40120075 

Atty. Dkt. No. 066749-1484 

I HEREBY APPOINT the registered attomeys and agents at Customer Number 

142078 

to have full power to prosecute thls 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 there\\-ith. 

I request that all correspondence be directed to: 

James D. Borchardt 
Reinhart Boerner Van Deuren s.c. 
Customer Number: 142078 

Telephone: 
Facsimile: 

(414) 298~8160 
(414) 298-8097 

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

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

Name of first inventor 

Residence 

Citizenship Country 

Inventor's signature 

Date 

Jonathan F. Vitas 

Muskego, Wisconsin 

U.S. 

S96Wl2969 Claude Harmon Circle, Muskego, Wisconsin 
53150 

............ ~·'''"''-'"''-'"·>,. 

3 



APEX TOOL GROUP, LLC - EX. 1005-094

40120075 

Name of second inventor 

Residence 

Citizenship Country 

Post Office Address 

Inventor's signature 

Date 

Atty. Dkl. No. 066749-1484 

Abhijeet A. Khangar 

Pewaukee, Wisconsin 

U.S. 

N43 W227,55 Victoria Street, Pewaukee, Wisconsin 53072 

4 



APEX TOOL GROUP, LLC - EX. 1005-095

Electronic Acknowledgement Receipt 

EFSID: 34576740 

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: 13-DEC-2018 

Filing Date: 27-AUG-2018 

TimeStamp: 18:01:57 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

397474 

1 Oath or Declaration filed 066749-1484_Declaration.pdf no 4 
Sd29f53ec07bd672b92d 1 e18b13eb9a7f89 

ecd95 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 397474 

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/E0/903 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 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) 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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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 

r Substitute for form 1449/PTO Complete if Known 
""" 

INFORMATION DISCLOSURE Application Number 16/113,695 

STATEMENT BY APPLICANT Filing Date August 27, 2018 

Date Submitted: December 20, 2018 
First Named Inventor Jonathan F. Vitas 

Art Unit 2855 
(use as many sheets as necessary) Examiner Name To be determined 

"-Sheet I 1 I of I 1 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. 1 Number-Kind Code2 (if MM-DD-YYYY Cited Document Passages or Relevant 

known) Figures Appear 

Al 2008/001 084 7 01-17-2008 LIAO, HUEI-YEN 

UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS 

U.S. Patent Application 
Filing Date of 

Pages, Columns, Lines, 
Examiner Cite Document Name of Patentee or Applicant of Where Relevant 
Initials* No. 1 Serial Number-Kind 

Cited Document 
Cited Document Passages or Relevant 

Code2 (if known) 
MM-DD-YYYY 

Figures Appear 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Pages, Columns, Lines, 

Examiner Cite Document Publication Date Name of Patentee or Where Relevant 
Initials* No. 1 Country Code3-Number4- MM-DD-YYYY Applicant of Cited Documents Passages or Relevant T 

Kind Code5 (if known) FiQures Appear 6 

NON PATENT LITERATURE DOCUMENTS 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

Initials* No. 1 item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue T6 
number(s), publisher, city and/or country where published. 

A2 International Search Report and Written Opinion for PCT/US2018/047759, dated December 7, 2018, 
24 pages. 

[ 
Examiner Date I ) 

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 (WI PO 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. 

6848980 



APEX TOOL GROUP, LLC - EX. 1005-098

I'CT/1.JS2018!047759 

PATENT COOPEH.ATJON TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: 
BORCHARDT. James D. 

IUOO North Water Stre''' Sui:_,, 1700 Milwac;ket', W:"''"n,;in 
53202 USA NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL S~~ARCH REI'OR'J' AND 
THE WRITTEN OPINION OF THE lNTERNATrONAL 
SEARCHING AUTI-!ORITY, OR THE DECLARATION 

1\HLV,'AUKEE ELECTRIC TOOL CORPORATION 

l. Thr: appl:can1 is hr:rehy fi(Jtifir:d <hnt th~;; intcmation,1! ·,·,'arch .. li;'f)Ort' and the WfiHtfl Gpinion '.lf the. lnterm:(lorwl s,,m·chwg 
A<;<lw:ity h''''f; br;en est:,~>li:lherJ ond ~re tr~nsmilted herewith 
HHr.g llf~mo:ildmf:ll(S mHJ .~fMeme~ll. under Artide 19: 

The applicant is cnt:Ued, if he so wishes, lo <ut:,:::d lhe c!ain:o nflhc i::lenwtior.,;! >:pplic<:l:on ('itt Rulr: 46) 
VVhtn'l Tile :.!me li:mt fer f:li::g s:.l'-11 am;;ndn:e:;ts is normo'ly tvvo mont.hs tro::; tilt dale Gftr::~::>n:ittal r;f the 

i;Jiemati;mnl sc:;rch rtpnrt. 

!-!ow'! D:r,x·tly to ;he fntt•m;,tional Bt:rea1_: rJf WIPO prdcrably t!'lmugh el-'CT or c:n paper lo, 34 dit"m:n dr:>: 
C:Gion:~><:ites 121 I Genev;: 20. Switzerland. F3csnni1e No.: +41 2:'. 338 82 'ID 

For more detailed 1nsln1ttions, sec PC7App!icam's G;.!ide, lntcrnutkm:::! Ph::1se. pa:·agrc•rhs 11.G04 , 9-0 II. 

[~~~] Thf: r:ppJic<ml is hf;:-eby no!if:Gd tho~ no irih:rn3ti'"-11Hl! scerch :-epo:-t v ... ,:n :·H: f;st::>~hh{~d and t!:flt the dec!r.rab:;n ~;nl'h:r 
An1cle i i(!.)(a) lo :hat efiec: aJ1(i lhe wrillen o:Jinian of the lnter;·,:;tional Senrch1::g /~1:Uw:ily arc lransn<;licd hcr:c\vilh 

D YVHh reg;~nJ ~n ~ny pn:,tr~t against pf~YH~:.:--nt oi'(;::·:) oddtti<;;:<;: r:;f/s) undc: R:.:k 40.2, t.h:.:"' <~pp!jc;:n! i':; ;:otd~:;,~d lhr:: 
D t.h~ prGlc"St t~"tg_t~.1:-~~;r -....v~th tht~ dec:1sio:J th;.!:::~~~n h:b ~~~~~: 1-rs.n~~~\~tted ~o the :nt~~:r.euon;d Bnr{~?.(:.~et;dhcr \,,•:th o;~~~ 

---- 1·eques1 to l;)fWa<ri the tt:<t•: ur both tt1t fl!Nesl 3ndl}~·;; dc<.,ic;.im; thtmm to the dc:;ignalcd{)fnces 

D no cte":isi0n hns b~~en mflde yet O!l th~ pretest the applicant \viH be notifiec: ;:s scon ns 3 deci'Sio:1 !S !l:;:(k. 
4. Remiild!'r.~ 

The app~ic:::mt rrwy s:~b111it {.;omnH:nts on an infnn:Jt~J b~:3i:~ on t_h~ -....vrii.tr.~1 c:pin~on ofth~ Jnternarion£:1 Sear~;h11:g Au:.ho:ity 1n ~he 
[nt<:m~liGniil Bmeau, These so1mncnts will b;;: mmk <lYn:b;ble to tl;;;: [A;hl;s aft<;.; pllbliGatio;;_ Thr: !nlemational 
Bureau will s<,nd a.:<;\)PY of s;;ch comments ;o all d<:>ig;::;,;;;:J O:'ficts l'llk';s i\11 preliminary exa:ni;u;icn rcpml has 
been Cf i:; to be eslaNi&h>::d. 

Shortly iJf:cr th~ \;xpii~1!inn of ll! nHmlho fmm rh~ jJri<~ri!y dale, the m:~m<i.~kmM ?pplkli!i~m Yv:!J b~ pub:i~l\~~;J bv the lr:<ermol io;1;:l 
Bcm;m:. If !be ?.pplv;r::H W\~l:;:~s IG ava:d ur p(!:;tpG!W ~wh!iGiliian. '' n:Jti~e-~1f withdr;nval \il ~lH.~ 1r::ernat:onal !lppbcati:Jr:, or r;f the 
llfim-:ty d~im, nms( re~cb ti;~;: lr.tenmt:onal Bc:n;,;u bderr:. tht' ''omplcti;m c:f;hc technical pmpara;iens for mtcmational m:blir:atiDn 

~ (Rl!t~s 90bis .. l m1d 90bfJ·J) 

[ \Vi thin !9 monlhs t!om :he priority date, h~t nnly in r~spccl af•:mne desi~r.3lcd Offi~es, a dem2md far intemalin112tl prelimin;::-y 
! ~~~:~n~~n~~~l~~n ;~·n~:~! h~~ nJt~d:ifth~.·~pplk~3H~ -;,~i~h~~:~ t(.' po~~C)t)n~~ ~h~.·~:!'iB:y. im(J.:Hn~ ~·nBj~)rtat phm~~~ \U~.tU ~lO m~J}~t.lt-~ ~h~n) ~h:t:: p~:~{)f~ty (~~$.t~~· 
~ Ht) ~9~~~,'=· Cfn~~~~(1·$ ,~v:c~~· ~~H~r\,·~~~.l~~rw~~~~ lht~ :.tpph¥~~~~u -~·~l?f~~~ .. ~~"~~h:~.n lO ·u.~:<.~n~:b·~ !'tt~.n:~ ~ht~ f.~.d?~':~.~~~--. ~i~~~c.~ l~~r.tQn.n .~~¢· r~(i;.~~~~:t~h~~i: ~n::("S· .. fi.':tt 
! ,_.,ntry [~~~v (he rmli<mill phaN bd~Jf¢ tlw~;~ 1k~i~;!!iH<~d Oilkc:>. I:\ r~~;pN;J \~h~Ul~:~ (!\~$i.,:\ah;d (}fli~'%, th~ ;,il)\C limi't d'Jt) n_N>ull\s ~N' 
i: iatci} ~·''H} ~lppl~~: ,~t.'':f~ ~ fBt.Y.d<:-=J~~~r~~J ~~ nf.):d "'"~·~D~i~r F} ~H~}nfhs .. ·r~s~ (k:h::.i{~;· :).l~>.W.· ~h<:. ~~ppH~~;~_hk~ t~m~.· hr::)~!}~ .. (}H)'.:.i: t~ r .CHTk:~ .. :~i: 
! www.wipe. intipclien/lcxls/lirr;;:_l:m;l::.h!m! :md !he ?CT Appfimnt'.? Gu:dz, NatiDnal Chapter::. ' 

I W:thi;~ n [11(!1Jth~ frc·m lh~ Coil1 bY a 
i d:tfe:-e1:t lnt•"n;att•,n,JI fiem·~:.wg """'"""'"· 3·t;p;plern<:nl.3ry 

L::~:~::~::~~.~:,. .. ~~~~.~--:~ __ ::~.:~:~::~.~~~~.,..,. ... ,. .. ,. .. /,.;".,.",./ .. i,c,.·,.·, __ ' __ '.' __ '.:.:::::~~,.,.,.,.,.,.,.,.,.,.,.,..:~~~.~~•~""--------··--------·----·-----------------------------------,.,.,.,.,.,,.,.,"""" ____ _ 

1,,,,~~~;~-~-K[cf==!~~,~~~,::: ,. ,~ ~~~~~.-
b b <:~G~i~) 

L-~~~~~~:1.~~~:.~_~:~--~~~~----~-~:~~?~~:~.:.~~~~?.~ ...... ~~~~~~~~~~~~~~~~~~~~~~~~~··-·.~~~·····················~~-······~ .·I~~!~~2~~~~~:~.!~~:~~~?.~~:-~~-~~~-~~~~:~~-~---·······························-.-.-.-.~~~~-.-.-.-.-.-.-.-.~w,---------..: 
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http://www.kqxJ.go.kr/r:n/ ---"> PCT Service=> PCT Services 

ID · PCT mttmationol Hpplir;~tion r:umber 
PW . U6S7Y3U3 

lnquirie3 n:inted to PCT !nten:;;tional Scoarch Report or Written Opinion prepared by KlPO as an Intema,icmal 
Searching Authority car: be answered not only by KIPO hlt a_lso through IPKC (Jntelb;tual ProJx~rty Korea 
Center), loca.ted i:J Vicnn;J, VA, which functions""" PCT Ikip Desk for PCT applicants. 

Homcpagc: http://www.ipkccnter.com 

! Emai\: ipkc(a)ipkcer:ter.com ! -
L"-----·······----·---------------------------------------~---~------·~--~--------------------------------------------------------------------------------------------------------------------------

----------------------.---------------------------~-----·-~~------~-~-----~---------------------------------------------------------------------------------------------···-----·· 

Notes io Form PCT/!SA/220 (July 20H) 
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PCUU SZO 1 R/04 7759 
PATENT COOPERATION TREATY 

lNTERNAT!ONAL SE:ARCH REI'ORT 

G~:~'''~"'''''''"'··:·:-1·-;;~?:~;~S:···"':'Y·;,;;·;~.: -
~ hltcrr:r..t~r·ndl .:1ppl~cntkln N•; tntr:rn.~tVHl3l nJ:~1r d~t~; ul.'J__:iu:'J!i/h~Jif_,,}r; ~ I Cad!-,S~) Pl h:::r·ty Da~~ (~.-ia~ 1 t::Oidh~ ·~y;r,' 

l PCT/lJS2018/047759 , 23 At~gllst Z!HS (2.HliUiJ18) ~ 24 Aut!_u,,t ::r>1·1 ~2!l 0>1 ;;n: ·:; 
l ........... ~~~;--~~~~ . . ................ t; ................................... ~.~.~.~.~.~.~~~.~.~:--:--.~~:--,;.,;.,..~.;,,;,;,,;. ... ~ "' ~ ..... ,., ............................. .._..._..._..._..._..._....._.._.._.._.._.._.._ ... ~ .. ·.··"< 
~ App!i,~,:1:t 

! MH,WkCKEE ELECTRIC TOOL CORPORATION 
~ 
~ 
} 

L-----~--·---·····················----·--·-----······························---------------·---· 
~ .......... ._ .... """"'""""""'"""Cc··oc··oc·······------------"---
1 This lntcmaticr-sl senr~h r;;port ha:; b~~H pn;panc'd by thi:: ln!cn;mierd :;,,m-chir;g Aut!lcn:y snd is tnm:;mitted tn ih0 applic;m( acc•Jrdir;g 
! io Article 18. A cepy ;, b~i;1g tnms1nittcd w the lntanatiotMl B::rcau.. -

I Thi.> ink:nMton;ll s!;'arch repmt cc>m:ists oft1 total of 3 sh""ts 

I [_ __ __] It :s alsG :1ccompani<ed by'' copy of ti!ch prier nrt d,:.cnm"nt -::ired m t!1is report 

L H:l.sis of lht i f:pGr( 

\Vnh regard i0 th.;.; hn~gnagt, th:;;.~ i~li~rn;:ll::)n;d ·;;r~z::cb v/~·; 1;{~~T~{~d o:.::l ()n the basis c:f: 

"71 
~ 

[] 
b. 0 Tim interJWtlonal se;;:ch r<;p;Jrt h:1;; been ;-.stabli<:l:cd h1kmg into accowtt the rcctilkatintl flf an obvir_m~ mi>!Hk:~ 

authorized by m nc-(ilkd \o thi:: Auiharily u::d,,_- R::lc 9: (fZt:k; 43 6/:oi,,(n)). 

"· []With teg;wd to any m1dcotidt and/or ~mi110 ~tid >Cijll::m:r: disdcs<;d in tb< inlcn:aticr.3) applic:1iiott, sec Box Na_ L 

::!.. [] Cerilli!J cl;~im> wer~ found llnscard.abk (See Bcx No. J!) 

:> ! ! Unity of invctithm is larking lSce f:lox No lf1) 

4 \1-/ilh regard t(< the titk, 

iXJ the rext :s approved as submiited by lhc :<ppkar;t 

D the tc:x( h3s been e;;;,blishcd by this A>>thority to read as fCl!lnws: 

\Vi~h n-.~g~-:rd w the abs~rar.t, 

iX.! rh~· tt.~xt i;:;: ;~pprnv~:d i~S Sllb!Y1i~tt~d by the applicant 

.[:::] th~;; tt~xl he1s b:;:::~ ::st~;blished, ~~c:..~nrdiPg tc: R:lk 3~. }. by th1s t\uthunty a:~ it r.ppe~rs; ir: Bux No. l\/ The applic~nt 

ti:i~y. ;:v~thin o1w tY:ornh frm:l the dak ~):mailing c-flhis int•;nwhm-:a! st:~Fch r>;;·p•.1tl, :,ubmt1 s:)PH1-:cnts tCJ ~.hls l\uth::-Htty~ 

a. lht~ figun~ uftht dnn~·t!j~JJ>J to he pubhshed ,;v·ith the abstr:~ct is F1gurc N:) 

IZJ as o:uggeotd by th~cc <;pplicilllt 

D a~; sdected by ~h~s .'\~:!horjty, b~~c:ZJuse the Slpp~icnnt t2ided t(J suggest a 11gure. 

[~~] ~s selected by this A.l:thodty, bec~1usc:. ;.h:s tig:xre b::-::tc:.r charact~n:.-:e:; che 1nvcnti0r:. 

b, [~~]Hone t:f:.ht: figun~s 1s tc.~ be puhti:~hed ;:vith the ab:~tr~ct 



APEX TOOL GROUP, LLC - EX. 1005-101

l!'i'l'ER!'<ATWNAL SEARCH REPORT 

A, 

G!H B .Vlii(20U6.Hl)i 

.. '":.f.~.':~:~L~~-::?.!.~::~:!.~~!::on,;: P3;rnt c: ''"' i fi cili ion (: P~l o.:.l:l .. ~::!!:.:~~~~-~::::~JLEL~~~-~!~.~-~!.i_~:~ . .':!!~}r::. ............................................................................. .. 
B. FIELHS Sf;ARCllED 

..................................................................................... ~~~~~----------~-~---~---~--------------.................. .. 
Mi111:m::.11 iio~:Jmentat[on :;ta<ched (\:bssifk:nion system fbllowtd by da;;silictlt:oll symhoi:il 
GO lB 3!1 G 

.. Docurn~nt&ior: setJrchcd ath"r than niinin~·~;i;'(j'_;~~~-;;~~;!;!T;~;-t;;·(·;;·;··;;_·t;;;-t·h·;-;·;;-~t;-;i;;::;;;;·.;·~t~--;;; in,.] uded in th<O fidd;; searchd 
Korean cJlility made!s and apphcalitma for =Jlili:y rnadds 
Japan;;sr utility models and applic;;:ions for utility models 

~ 
~ ......................... :'-:'"''''''•"'-"'-"'-"-"-"-"-'"-"-"-"-"'-"·"·"'-"'-"·~~~~~~~~~~-:-·~~-:--:-····-:-·:"·····;-;-;-;-;-, .,.,., ....................................................................................................................................................................... .._.,_.,_.,_.,_.,.,.._.._ ..... _._ ... _._,,,,,,,,,,,,.,. 

j: Ei·~uron~('. ·:.L.i;a b~~s\: '-'tH;~::u!;.\.~d chHi:-:g th:.:: n:t~;-f:.Hlt:on,;~~ :;cflrt:h (nfltY:~:; ufdat;: t-n::.e ~1nd. ~·vhere pr;~(;;ic:~btc_ scnrch terms u.s~~d) I ~'l(J.llviPAS3iK!f'C> intemnl} &. keywDrds· l<:pc: ,-r;,·;,sc:r'c, 'itiln<.\r.lti\. pmf.ik, f.iat. wi,::h, c''r''i:.d width. ;ap;ed :-,~:gh: 

! f, ..... ~~~~~~~-~----...................................... , ........................................................................................... ~ ......... .. 
: (' iJOCLIMENTS CONSIDERED TO BE RELEVANT 

,~,~,~~~~~'~LJS"'2C1~~~~~~(~~~~~ ... 03-.-i~~:~-...... r-.----·--;~--t:--l-~~~~)·:··-::f:-.1~~--r~::~~-~t~~::i)~~~1~:,;~~~1~~~:~;;~~~;~~;~~~~~~~:~_;:;;}~~~~~~~~~~, 
i Set- :):~:-:::gr.:~pns ft.:O:?~~-j -fOG3~~-l. t::1h.:~: 

l 
! 
~ 

} lJS 20(.r~l--OG'?9:;~~.0 AI (LEV} NE et ~: ~.) J.? :\p~- i l ~·:CJfl"l 
l St:e par.:!gr:~ph~; lOD2CJ--too~~4J ~1nd 1 :~urt ' 

'':

,,,lu:, :;:;.')2c~C:8 f}J <M:iliF..·\Y .'GHc! ::.! D1 :;c:pt"n:L·: 2GCl 
: ~:e~· ~::~:[: ~; [:f:''S. L.-:. z:-:c,! ;.:::-:r-:. b. , ~ .:--:.::::s l:·) -·~·: (:0'): :.::r:r~ 

f i ~~UI '-~ 

., '--•, '--!. 

y 

y 

ll .. 

(Gfd~ALLY; 

~,:~.._ ...... -............ Sf:; ... ~T;;-;--~:~;t~~-~:~:.~~-~-~;~·-~;·?-~~-:-~~~T~~:~~~:~~;:~~~:~;~~~";~"""""~~~~~~~~~~~~'"'"~~'"'"'"'"~~"'"'"~~"'~~"'~"'~~~"jZ~;d:~~; ptl o: :s;~·.~d ~,:~er ~he ; :; •:ri~a~::.-,:~a! r:: ::~g dt~ ; .. : a:· pr~•.·r=·: -~; 
f :./\'' Jo·:.urn::.~n1 d~finlng r~e gt~r;•:r;:~l s\<.'\~.;;;· nfth•: ~-:rt ""·htc:: ~s not :..:•msidr:·F:·d d;;-\:.e;: ~-:nd nG~ i:: v~~nni~--::1 \vi:.h :.ht: ::pph:..:;~ti:'):: but :..:i:.t:d ::~~ ~md:.:T~t;1nd 
~ f ~.:..< bt;· n:!;;:'",1 1~:=~~f the prin:.::ip!t. t~: ~t,:::-m~y u:~ded:,1ing u.-,.;-: Jn'\·entlnr. 

J: '~F'' or :·.·::1~ent bu: ::_1;;L•!isht~d •~·~~ or a.f:•:r ;h(: i:-:ier:-:~-;:.i;~•~:al ··.x·· t)(.>'.~:mf::: '"'i p;;~_r:.i:..:•d:--:r :·(::~~v::>n<;~:: \!K Llninv.:·d ;n;,··~:nw . .1n (:~:n:Kl\ bi; 

f . fi~:::g thh.~ C:~(!Sid·:;:td DD\'Ci ca.:~:~ot !::·::: co:~·:~tk:-:.~d to in:.:.!;;,;~~ an li':'>·e:~~:":.-e 

''' 

... 
:

1 ''L'' d:.._'lcnnl:::-nt \.Vhich ~:·:ay :h.:ww dGl!bi:; :J:~ p:·writ.y d::-:i:-:-:.(s,l or 'tvhi-.:!J :S S\(:p V/ht;:'!l n-:e d,_o:.,·un-:eni t~;k.;;;':; ,;-~l~1:':t:: 
•.ii::d ie c's~~lb1i·)h :-ht~ p:.:b~i>;:-:.t:c:n d:;:(;. :"..f ::::n~h;;::: :..:i:,:;;;-ion ~:r ~---·~he: ''"(' doe;,nn-::;:-:: l~r :"~r;:~~ll!::-:_.r :eit:\-':'.nce; ~h~::- dr;~nl:::d nW<;:~n\i(>r) l~8n;),c_,; be 

·;pecl:1: :··:;;:-ls•.·:·~ U.:s ·:p~clfied; ten:;~d~:n:d to inv;_,:·;,:(~ m-; :::-..-..-~:-:i:ve ':.:ep v,:~l:-~:-: lhr (Jf)C;tlni•;:nt 

: ···o·· '-''-"'~~~._, -:" · ·f···r:r:.~:· ~ .. ·n '-'l.:1l '-1,-.:· :l'""'o;: ~~s .. : · :d::t':U~'n '-~: .. "tho;:r \.~:n:b:n.ed vdth ~:nt~ G! :~~'-:a:; IJ!h:::1· s:..:ch c:c~e:..::-:-~t: :~~ ·;~H::h \.:')mb:ns:ic:n 
i - :~:e~:::n:". ... . . . ... .. . ~ ~ .. , bc~~-~f; ~-,bvic~:s tr.~ a prr·~:~1:-: skil]•:d in H-:t"~ ~~r: 

I. ··p··. . . :~:~:~:' ::,;,~ :;(,;~~;~',~~ ,~~:~ ~',~'; :;,',~d: ,,,, ; ,, ,,.~-~~:~~:~~:::_:~~~~~-~-:~::~~~-~-~: .. :::::~~--------·r··::O> .. ~~~-'::::~:~_:·,:,::~::::,~~::.~::.:~::: .. :::::~--~~~:~::::.:::~:::~~---·········································l 
! Date of the <;ctu"l (;Omplethm of!he int<0:a<1t:onBl se;::ch 1 D~lc r;fl-:Jailil:g afthe ir.;em~:io:1"l seanch repor: 

! 07 D0cembr:r 2018 (07J22018) I 07 Dect'Inbt'r 1018 (0'7 12 1018) 

······~:~~ 
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f"orm PCT/lSA/21 G (pat:::nt family annex) (January 20 15) 

PCT/LS:W18/047759 
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APEX TOOL GROUP, LLC - EX. 1005-103

PCT/US20 18i047759 

PATENT COOPERATION TREA,TY 

lNTERNAT.!CJNi-\L SEARCJ-i:.NG /\!_J.lHORl.TY 

:,,r1:;;· 
BORCHARiYf, Jan·,;s D. 

I lOGO North Water Strt'<'\ Sui\<' J 700 ?v!ilwonkt~t', W:s''"nsin 
5.1202 USA 

~PCT 
\VRITTEN OPINION OF nm 

INTERNATIONAL SEARCHING AUTHORITY 

(.l'CT Ru!~ 43bis.1) 

r;;pe;;;;;,, ;;;;~;:;;;r,;;~;;;;;,;;; -- -l~t~::~;~ A :7r~~:om bee 20 l" (07.!2.20 !8) 

l 066749 l.4t>3 j s~c purz:gr:;.ph} bdcw 
t ........................................................................ .._.._.._.._ ................... i .............................. _._._._._._.;..;..>.>.>._>.;-.;-.;-.;-.,•,•i-l-l-1-l-l-'-'-.'"'"'"'"····:-:. ~;-:..:.. •• :.:.:.: ... ~~ .............. .;..;. ......... .....;..;. ........... .;..;..;..;..;..;. .......... :-:. ........................ ~........ • 

1_ 11;(~'~-7~_s,2~c1~o;~;77~2 ... ______ t~~:~~~~~~{~~L~-~-~-!_?~~:~;r~~~~t::~-:~~:~: ___________ l_~~:;~;~~~;-~-~~~~~~f{i_~~~~~~~~C~!?. ___________________ __ 
I Inlcmauonal Pm,,nt Classitk<1tion !lPC) or tmth n~ti0nal dmsJfic~t:on and lPC I GOIB 3/10(2006.&1)1 . 

l···}~·o·pn~C8i1t~~~~ .. ·~~~~~~~~~~~,,,,, ........ ,, ........ , ________ """'"""'"""--"""~--""""----._._;_;_.---... ...,.,.,_..,_. ................................................................................................. ..,..,.. ....... ..,..,..,..,., .................................... " .. 

! l\1:H,'\-VAUK1<.~E ELI<.~CTRlC TOOL CORPORATION 

~~~::~=~~ 
l :·----]· . . l 
~ : Box No. H f-'noJity ~ 

l~ ~0·----- Box No. W NG:H:stab!i:;l-Jmer.~ <lfopinion wlth regard i<lnovelty, inveni:ve step and industrinl applicability I 
I_____ t 

l 0 B<lx tc.!o. IV L:·~k Gfuniiy of >nvn:\ion I 

l
i ~ l:bx No V Rea:;o:Jed :na1ement lEJder Rule 43his.11a)(i) Vl':th rcg<wd 1e novelty, mv<cmivc siep mxl i:Jdllstrial ~tlplicab:hy; !.' 

'

': citations and explarwti;ms :<uppo:;ing wd: sh:tc:-nr:n:. I 
L__j Box ]\Jo VI C~;~rthir~ doct::~1~m3 ci:.ed 

~ 
~ 
~ 

! 

'/f! 

L. FUW! HEH ACTION 

ln1crnati~Hu1l PrclitTiir:.f::.·)' ExcH!!i;·!ing /\ulhnn1): C:lPEA '') txc~~p; H:~:t thi:; d:J:;;~·:: not apply vvhcr(; the nppl:cat:: f;hfi(~''ii:s ::ll: Aulhorily 
oth:;:- :.hnn thi~; (;!:-.:': (e b(: tf:(': lPE/\ hnd :_ht~ ehos~n !PEl'. h3:;; no:.ificd th~: f:~tr.n!.:~:ionfi! nu:~c:Jn :.:nder R11!c (;6 .. : hi::(h) ;h:J~ wriH,:l 

]fth!s opin~on JS, as provided i~bo-..:e, con·::;:..krc:d to bt~ c1 ','Vt·i:.h.~n c~pintO!J uCtht:: iPEi"-., thf~ i1pp.:ic;:~:ll b m-..{itcd tn ~:jbrr:tt li; :.he 
fPE;\;::: \-vrint:n reply t(>g(:tht"':r, \Vhen~; app:-c~priafe, ;.vith .:~mer:d~lh~n:~. l1efor~ ~he expir.:Hion ofj lY:~Jn~hs tl·cm the dafe o!'ma~:ing 

t 
l 
l 

I roc r"'"" or•"""· "' '"'" KT!!SM2G 

t .................. ,""""""""""" ................................................................................ ~~~~~~~~~~~~~~~~ ............................................................ -----.-.---.-.-------,-,-,-,-----,-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.---.-.-.-.-.-.-.-.-.-.-.-.---.-.-----.-.-.-.-.-.---.-.-------------------------------------------.-.---------.-.----------J 

''i~';;;~:-;;;;I~~;~:~J~~:::~~~~1~~{;~~:I\:~;i;~f:,!{~II"""""""'[i;(·~--(;(',;;~~~~-;;i;;;T;~~-(;ru:is opi;:ie:: 

- Kt>N\il1 hiltlll\X>iu;>_t !-~'i)f>tlr!y OfiiN 
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WRITTEN OPINION OF THE 
INTERNATiONAL SEARCHING AUTHORITY 

r;;;;~~~;;:;;;;~:.~;-~--;·p~;~~~::~;·i~~-;;·;.:·;------------------------~ 

i PC:T/USZO 18/047751) ! 
·;;~:--~-;~:--~·--;:~~.~ <Jf this opilliOll """""""""""""""''""""""""-----------------------L ... , ...................................... ,.,.,.,, •• "' ••• "'.·'''"'l 

~~::;~,;;;::::::::,,,,,00 ''" "'" e<i><bii;!,'"' ,,,::::;-- -- ' ••. • 

~ tiK inten:a:im1?.l applic3tion i:1 the lang:J;;g~ ir. which il was ilkd 

0 a t;·~~r~:~latjon of the in~.ernatk:n;3_! app!i(:ation :nto ... .._.._.._.._._._.._.._.._.._. ____________________________ . _______ .: ....................... -. v,~h~ch is th:;; :anguage of a ,1 

iranslatiol' iiJmi:;hed 1~,;· the purposes of intcmalii)nal sc;;;_fch (Rules 12.3(;;;_) c:.nd 23.1 (b)) 

::~ [] 

D 

Ti1i:; npinion h?.s been c:;uhlishcd tr.kiEg into <!<:.W"'lt the redifit~tion of M! obvlnus mi'it:Jkr rwth,wized by c: ;:ot:fied 
[() lhis Authcri;y UHtkr R\Jk 9 l (Rule 43bis: 1 (a)) 

With r~gard lo any nudw!id~ andlnr nmino add S~'-jiWH<t di>closcd in th:: inte;-o~:ional applic~tior:, this opi::inn h~s 
bt't':l t:swbl:sht:d on ;h~ basis of a sequence li;;ting· 

<1 .. 0 !(Jrn:ing pmt of the internntiotla! ;;pplic<:tit'!1ll" llid: 

c:J m t}:(;;·. 1\)rm of;;:;~ _t\nr!C:X C/ST-2.5 text fik. 

[J on pz.pef or in the fonn ofar:. in!~~g:..~ fik .. 

b. [~~~1 f'urni:;hed V .. :g~:ther \vHh the tn:~:rnational applic:Hicn lmdt:! PCT Rtdc J 3/{;r J (n) ~~)r tho:: purpo:;::::s of int;;:r;E~tier:.~;: 
search o1:!y m the r~)fm of nn Anntx C/ST l:;xt 11k. 

c · [J ~~5i::::'t~l~:l;~::1~~:::·::1~11 ~~\:::~~~1~;~1~~\lOn:'~~~:;~;: ~·~~~:=1 ,~'','_,':,:~.r1';',:~J)Gc:es e f in\ernnti"n'll "'"rei: cJ
1
,:y. 

[~~]en pape! or in lh:; k1nr: oCan im~:gc ntc (Rt!k ::!.h"'!' .. l{b) cmc! A.dn:ml~ln:J!ive l'n.slruclJun::;, St':::UOf! "/:'!.). 

c::J jn addition. in the case ih::;~ \HC·r:; than ont~ v:;:·~,itH: or topy of a sequtflt.:(; li:;ting h~;s bet~n fUed c::· Cl::·~~~S~Jed_ ihe r:;.:qmred 
s1;:1lernent:; th;_illhc: iiifl;rmnl:on in thf~ s~~bst:q~~c;:·!l or ~:cJdiuo:·J~:! f;npi:;.~·:: _i·:: id:..::~t:c:;:l !I) :_hut f('lr:"lling p~::-l ef ~h~.~ clpp:i~:~::i(~:~ iX:> 

rded or dG(;~; f!f;!. ft) bf~)'Gi~d U!(; ~:ppli:..-:3.\!(~Jl a;:; tHcd, m: ~pprepri~:!C, \·Verc fnrn:shed. 

! 
l 
l 
l 
l 
l 
l 
l 

_,_, -~,,---~- I 
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WRlTTEN OPlNWN OF THE 
INTERNATIONAL s:EARCHlNG AUTHORITY 
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CL:ims 1-41 NU 
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NONE 
! 

-----------------------------------------------------------------------------"------"--------~ 

Reference is n:;de to :he following documents: 

Dl: US 2008-0010847 Al (LlAO, HUEieYEN) l7 January 2008 

02: US 2007-0079520 Al (LEVINE ct al.) 12 April 2007 

I. 1'·Jov(clty and Inventive Sko 

l.l lndependen( Claim l 

D 1, which is censidered to be the closest prior art to the subject matter of c1ai rn 1, 

discloses a tape measure (see figures l, 2) comprising: a housmg (a shell I 0) (see f\gu:-es I. 

2); a reel (a reel 21) rolatably mounted within t!w housing (1 0) (sec figures 1, 2); an elongc;le 

. blade (a tape JO) wound around the reel (21), the elongate blade (30) (see. figures l, 2) 

I 
l 

I 

I 
l 
l 
l 
l 
l 
l 

I 
l 
: 
l 
l 
l 
l 
l 

comprising: an elongate metal core (the tape 30 made of mehl) having an upper wrface, a I 
l lower surface and a first thickness, Tl (a thickness T), rneasured between thts upper surfiu:e end l 

i 
the lower surtac.:: (see paragraphs f0026J, [0039] and tigw(' !:), and :1 curved profile (a 1 

concave-convex shape JJ) such t!mt the uppc~rmost s:utace of the elongate blade (30) defines a I 
concave ~urface, the lowermost surface dd1nes a convex surface, a curved \Vidtb (a width W) I 
and a curved height (a height H) (see paragraph [0029] and figure 4); wherein a flat width (a I 
flattened width L) of the elongfote metal core (the tape 30 made of metai) is Jess than 32 mm I 

~ 

tV 1.250 inches in test No.6) (sec table 2); 'Nherein a ratio of the curved 'vidth {W= 0.8228 ! 
inches) to a llat width (L= 1.250 inches) of the elongate metal core {JO) is less than 0. 74 I 
(W/L= 0.6:i8) (see table 2); wherein a ratio of the curved height (H= 0.4016 im:hes) to the 

fht 'Nidth (L= 1.250 inches_) of the elongale metal cnre (30) is greater than 0.29 (H/L= 0.32) 

(see table 2); wherein a st<:ndout dista::ce (a standout length Smax) or· the elongate blade (JQ) 

from the housing is greater than 150 inches (Srnax" l95 inches) (see table 2): and " tctractinn 

t 
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••• 
II ... ~1 system (a co it spring 22) coupled to the tape reel (21 ), wh(c!'eir: the retraction system (22) 

drives rewinding of the elongme t~;pe blade (30) em to the tape reel (21) (see paragraph [0025] 

and figure 2), 

Claim l differs from D 1 in that the dongak bbde compns(-)s; an upper polymer coating 

coupled tc the upper sudace of the elongate metal cote, the upper polymer cout[ng having a 

second thickness, T2, and an upper surface defiaing the uppermost surface of :he elongate 

black·; and a lovier polymer couting coupled in the !Gwer 3l;rface of the elongate metal core, 

th(; iovvc~t· polymer coaling having a third thickness, TJ, and u !ewer surflice de!m;IJg the 

lowermost surface of the elongate blade. 

Hmvever, said feature >vould be ec:si!y conceived from D2 considering :hat a filn: (38), 

which is l1exible materi<:d such as polyester, lla~ a tnp portion (38a) that ex!end3 over :~nd is 

~:tlac!Jed to an upper ~urface (l 4a) of a blade { 14) and a bottom portion (38b) that extends 

ovc~r and is attached to a bottom surface (l4bl o( the blade (!4) tsee paragr:::phs [0020], 

roo24 J and figure 6). And D 1 and [)) HJ"(o CO!l(:t-:rncod \Nith mutually tel:~ ted :ed:nical f:ccld:: and 

there is no need fot fund:~mental changes in the key featun.:.s or for a nevv technical id;c;a in 

combining the subject matters of Dl and D2. Accotdingl_y, claim \·VOtdd ;:~rve been obvious 

over Dl in ·.,·iew of D2. Therefore, ch:im 1 does not involve an 1nventive step under PC:T 

Article 33(3). 

J .2 Dependent Claims 2-4 

1.2.1 Claim 2 

The add:tiom:l featl:re of c:l:Jim 2 is characterized in that the curved profile [:; JocB.tecl along 

a lengthw1se portion of :h;c; elongate blade having a length less than a total length of the 

elongate blade. Howev;c;r, this feature would be easily conceived n·om Dl conside:·ing thcit the 

tape (30) includes the concave-convex shape (3J) when it is reeled out, howeve~ the tape (JO) 

is t1attened when it is reded in (s"e paragraph ['0026J). Accordingly, claim 2 would have b"en 

obviom over D l in vie·w of D2. Therefore, claim 2 does not involve an inventive step under 
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l .2.2 CIHirrr 3 

The addiuona! feature of claim 3 is charactertz.(~d in lhat Tl > T2 + T3. However. this 

feaiure is rnercdy a matter of design option to a person skilled in the art, considering the film 

(30) having a thickness of 0.001 to 0.015 inches in 02 {see paragraph [0020]). Accordingly, 

claim 3 would have been obvious over Dl in view of D2. Therefore, claim 3 does not involve 

an inventive step under PCT A.rticle 33(3). 

1 .2.3 Cla;m 4 

The additional feature of claim 4 is identical to the fe::ture of D 1 in that the retraction 

system (22) is H spring-based retraction system comprising a spring (the coil spring) coupled to 

the tape reel (2 l ), 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 drivmg rewindmg of 

the elongate tape blade on to the tape reel (the coil spring 22 c;n:ses the reel 21 to reel in the 

Jape 30) (see paragraph [0025) and tigtm~ 2), i\ccordingly, clniln !; would h;~ve becc:l nbvimJi; 

over D l u: v1ew of 02. Therefore, claim 4 does not involve an inventive step tinder PCT 

Article 33(3) . 

. 3 Independent Claim 5 

D I, vvhid; i:; considered to be the closest prior ar-, to the subject matter of ci;::.im 5, 

discloses a tap\:) measun: (see figures l, 2) comprising: a housing (a shell 1 0) (see. t!gures I, 

2); a reel (a reel 2i) rotatably mounied within the housing (I 0) (~ee flgures J, 2); an elongate 

blade (a tape 30) wound around the red (2 i ), tk elongak blade (30) (see figures 1, 2) 

comprising: an elongate metal core {the tape 30 made of metal) having an upper surface., a 

lower surflice and a first thickness, T! (a thickness T), measured between the upper surface and 

the lower ~urface (see paragraphs [0026], [0039] and fgure 4), and u curved profile {a 

concc;ve-convex shape 33) such that the uppe:mcst surf1ee of the elongaie blade (30) defines <: 

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

and a curved height (a height H) (see patagmph !0029J und figure 4); wherein a flat width (a 

flattened width L) of the elongate metal core (the tape 30 made of metal) is less than 32 mm 

(L- l .625 inches in tes: No.7) {.see table 2): whcr:.:i:1· a ratio of the cut·ved width (W- i .0591 

;nches) to a Hat width (L" 1 625 inches) of the elongate metal core {30) is less tha;; OJ~ 
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(WiL" 0,652) (see table 2); wherein a rntio of the curved height (If"' 0.5079 inche~) to the 

ikt width (L= J .625 ir:c.hes) of the elongate metr:l core (30) is greater thau 0.29 (J·I/L= OJ I) 

(see table 2); v,rherein a standout distance (a standout length S:nnx) of the elongate blad::: (30) 

. from the housing i~ greater than 150 inches (Sn:ax= 193 inches) (see table 2); and a retraction 

systern (a coil spring 22) coupled to the tape reel (21 ), wherein the retrawon system (22) 

drives rewinding of the elongate tape blade (30) nn to the tape reel (2.1) (s:::e paragraph l 0025] 

and figure 2). 

CIRim 5 differs f!-om Dl in that the elongate blade cDmpriscs: an upper polym:::r coating 

coupled to !he ~!pper surface of the elongate metal core, the uppe:· polymer coating hav;ng J 

second thickness, T2, and <Jn upper surface defming the uppermost surface of the elcngc:le 

blade; and a lower polymer coating coupkd to the lower surface of the elongate metal core, 

the lower polyn:cr coMing having a third thickness, TJ, and a lower surface defining the 

!mvermost surface of the elongate blade. 

Hov•cver, s;lid feature would be easily conceived from D2 considering that <: fih1 {38), 

which is flexible material such as polye~ter, has a top portion (38a) tha: e;d;ends over and :<; 

attached to an lip per surface ( l4a) nf ;3. blade ( 1·1) and ;l bottom portion (33h) that ext::::ds 

over and is attactwd to a bottom surface (l4b) of the bbde (14) (see paragraphs [0020], 

f0024] nnd figur::: 6). And Dl Rnd D2 are concerned with mutually related technical fields and 

there is no need for fundamental changes in the key features or for a new ted:nical idea in 

combining the subject matters cf D l and D2.. Accordingly, claim 5 wot:ld hnve been obvicms 

over 0 J in vie\v of D2. Therefore, claim 5 does not involve an inventive step under PCT 

Article 33(3), 

1 A, I Clairn 6 

The additional feature of claim 6 is characterized n: :hat the curved profile is located 31011[' \ 
~' l 

J lengthwise portion of the elcngal(~ blad(c having " lcc:Jgl!J less th;~!J (1 tot;ll length or lhc ! 
~ 

elongak blad(~. However, this feature would be easily conceived from Dl considering that the l 
~ 

tape (30) includes the concave-convex shape (33) <..vben it !s reeled out! ho-..vever the tape (30) i 

l i~> flattened when it is reeled in (see pc:ragn:p!J [0026]), !\(:cordingly, claim 6 would have bee11 I 
! i,,l 

,! ... (.~_'_(_:_. ·_, 1 •• '.i __ n __ c_l_t'cl~'l1c···r···t·l "' N r: X t p" g e 
··········· -~~~~~~~ .................................................................................................................................................................. , 

Form PCT/lSA/2.~ 7 ,:seppkmcnl:.::.l Hox; (,!anuary 20 ~ 5) 
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I 
obvious over D l in view of D2. Therefore, clairn 6 does not involve an inv('ntive skp under 

PCT Artic:le 33(3), 

1.4.2 C~!ain1 7 

The additional feature of ebim 7 is characterized in thai T l ~: T2 + TJ. However, this 

·feature is merely a matter of design option to a person skilled in H:e art, considering H:e film 

(30) having a thickness of (),00! to 0.0 J 5 inches in D2 (see p:uagrnph f0020J). Accordingly, 

claim 7 would have been obvious over Dl in vie'vv of D2. Therefore, claim 7 does not irwolve 

an inventive step unde1· PCT Ariicle :U(3 ). 

1 .4.3 Claim 8 

The ndditional feature of claim 8 :s :dentical to the feature of D 1 in that the retraction 

system (22) is a spring-based retraction .systern comprising a spring (the coil spring) coupled to 

the tape reel (21), wh,~rein, as the ebngate tape blade is UIJv.:ound frcrn the tape re,cl 1o '~xtend 

from the housing, the spring stores energy an.d the spring relenses e:::::rgy driving rewinding of 

the elongHte tape blade on to the tape reel (the coil spring 22 causes the reel 21 to reel in the 

tape 30) (see paragraph [0025] <md figure 2). Accordingly, dairn S would have been obvious 

over D l in view of D2. Therefore, claim & does :rot involve an inventive stc:p under PCT 

Article 33(3} 

, 5 J ndependent Claim 9 

D l, which is considered to be the closest prior art to the subject nwJler of claim 9, 

disc: loses a !ape measure (see figures l, 2) comprising ~' housing (a shell I Q) (see figures I, 

2):. a reel (n reel 21) rotntably mounted within the housing (I 0) (see f:gwe~ 1, 2); 2m c!ong:Jte 

blade (H tape JO) wound aroumi the reel (21 ), the e1ongate blade (JO) (see figures 1, 2) 

comprising: ~m vpper surface; a lower smfac:e; a curved profile (a concave-convex shape 3J) 

such that the upper surface of the elongate blade (30) det1nes a concave surface and the lower 

surf(lce defines a convex surface (see figure 4); a i1at width (n flattened w:dth L) (see table 2); 

a curved width (a width W), wherein the curved width (\'/) 1s less 1han the flat width (L) (see 

table 2); a standout dist:::nce (a standout length Smax) of the elongate blnde (30) tt·orn the 

housing (1 Q) (~>ee table 2); <md H retn:ction sys1em (a coil spring 22) coupled to the tape reel 

l Con;:nued on The Nex:~ P:3g(~-
!~~~~~~~~~~~~~~~~~~····"""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..,,,,,,,..,,,,,,,.., ..... """ .. ~ ............ ,,,,,,,,..,..,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,....,,,,,,,,,,,,,,,,,,,,,,,,,,, •• , .. ,.~~.-.~~··~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·' 
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(21 ), V·/hcrein !he retraction system (22} drives revvi:~din,:~ Di' the t:ionga~c tape bhde (30) on tn 

the tape red (2!) (:;;~e paragraph fOU2 S] a:~d figure :n 

Claim 9 differs from Dl in that the elongate blade contprl::es: :> flat width of 30 mm or 

less; and s s!sndout distance of !he elongate blade thm1 the housing of at least 132 inches. 

However, said feature is merely a matter of design option to a person skilled m the art. 

considering the 11uttened \vidth L being l .250 inches in J(cS1 No. 6 and the standout distance 

(Sm<:x) being 195 inches in D l (,;;ee tabk 21. Accwdingly, claim 9 wouid have been obvious 

over D l. The:·dore, claim 9 does not invoive an inventive step under PC:T Article :n(3). 

1.6 Dependent Claims l CPO 

.6.1 Claim 10 

The additional feature of ciaim 10 :s charac!erized in that a ratio of !he curved width to the 

flat width is less than 0.8. However, this feature is merely a n::iJ.t1er of d('sif.ll op: ion to a 

person skilled in the a:-l, cons:den::g the wid1h (V/) being 0.8223 inches and the tlattened 

wid:h (L) being !.250 inches in D 1 r.see table 2). Accordingly, daim 10 would have bee:1 

obvious over Dl. Therefore, ciaim 10 does not it;volve an inventive step under PCT i\rticle 

33(3). 

1.6.2 Claim ll 

The additional feature of claim ll is churacterized in that the curved width is less than 22 

mm. Hmvever, this feature is met·ely a matter of design option to c: person skilled in the art, 

considering the width (W) being 0.8228 inches irr D 1 (~ee table 2) Accordingly, cb;m ll 

\Vould have bt.~en obvious over D l. Therefore, claim 11 does not involve an inventive step 

under PCT Article 33(3). 

l .6.3 Clc:im 12 

l 
I 
! 
I 
t 

The additional feature of claim 12 is characterized in that a mtio of curved height to flat ! 

':'.

r,,,,,,.· 

width is greater !han 0.24. flmvevc-;r, this f(,atun; is m(C:-ely a matter of design option :o ::1 

person skilled in the art. considering ;;: height (H) being 0.4016 inches and the tlattened v•idth 

L::,~~~::,~~:,~~:~--:~:: __ :,~l:: __ ~~-~~-t __ ::.i_,_t~~ ........................................................... , ............. " .. , ............... "··'"'"""'""'""'"'""""'"''"'"""""""" .... " .. , ........... "J 

l 

I 
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(L) being !.250 inches in D l (see table 2). Accordingly, claim 12 would have been obv;ous 

over D l. Therefore, dairn l2 does nol involve :w irP/(c:;tive step under ?CT Artick 3 3(3). 

1.6.4 Claim 13 

The additional feature of claim 13 is characterized in that the elongate blade includes a 

metal core and the metal core has an average th;ckness aleng il~ length that is less than 0. 13 

mm. However, this feah:re is merely a rnat1er of design option io a person skitled in the a.rt, 

considering th:.: tap:.: (30) made of metal and having various thickness Cf) in D 1 (see 

paragraphs [0026], [0039] l Acccrdingly, claim 13 would hf:ve been obvious over D 1 

Therefore. claim 13 does not involve an inven:ivc step ~mdcr PCT Article .33(3). 

1.6.5 Claims 14 and I 5 

The addit;onal features of claims i 4 and 15 are characterized in that the standout distance of 

the elongate bl<:de from the housing is greater than U8 inche~, and the standol:t d:stance o! 

the elongate blade t1-orn the housing is gt"cat(;r than J ~4 inche:;. However, these features are 

merely matters of design opt;on to a person skilled in the art, considering the standout lc:1gth 

(Stm:x) being 195 inches in D 1 (see table 2). Accordingly, claims 14 and 15 vvould have been 

obvious over D t, Therefm·(;, c:bims l 4 and t 5 do not involve an inventive :;tep urder PCT 

Articie 33(3) 

1 .6.6 Cl:,in: !6 

The addit;onal feature of ci<:im 16 is characterized in that the curved profile is loc:~ted along 

a kngthwise portion of the e]cr:gate blade having 3 length less than <: total length of the 

elongate blade. However, this feature would be easily conceiv:.'d from 01 considering lha! the 

tape (30) includes the concave~convex sl:apc (33) when it is reeled out, however the tape (30) 

is Jbttened 1.vhen it is reeled in (see paragraph [0026]\ Accordingly, cb!m i 6 would have 

been ob·vious over D 1, Therefore, claim J 6 does not involve an inventive >tep undet· PCT 

Article 33(3). 
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1.6.7 Claim 17 

The additional fe<tture of claim t 7 is characterized in that U:e c;,,n,ed pmt1 k is loc:lted along 

·at least the frsl 132 ind:e:> of a length of the elongate blade. Hmvever, this feature V·/Ould be 

easily conceived tr:om Dl considering that the tape (30) includes the cor.cl:ve~convex shape (33) 

;vhen it is reeled ouL Hnd the siJ:ndout length (Sma:;) is 195 inches {:;,;e ~mr:1graph f0026J and 

table 2) !\c:cording1y, c:lairn 17 vvould have been obvimts over D I. Theref'xc. claim l7 docs 

not involv(-; an inventive step under PCT Article 33(3). 

1.6.8 Claim t 8 

The additional feature of dainl 18 is characterized in :hat the elongate blade comprises: an 

elongate metal core having ;l first thickne::::, Tl; on upper polymer coating coupled to on nppcr­

:;urhce of the elongate metal core, the upper polymer coating havmg a second thickness. T2; a 

lo-,ver polymer- coating coupled to a lower suri'ace of the elongate metal core. the lmver 

polytner (:mning having a third thickness, T3. Hov•ever, thi:: fe21tu:-c -,vould be easily conceived 

from D I and D2 considering: the elongate blade (3()) comprising an elongate metal core (the 

tape 30 made of metal) having a fir~t thicknes:;, Tl (a thicknes:; T'i in Dl (see pa1·agr3phs 

[0026], [0039] :111d f:gun~ 4); ar:.d a film (38), which is tle.l(ible matcriol such 0s polyester, 

h;wing a top portion (38a) that extends Gver and is attached to an upper surface (!4a) of a 

blade (14) l:nd a bottom portion (38b) that extends over and IS a1tached to a bottom surt~:ce 

(14b) of the blade (14) in D2 (see paragr-aphs f0020], !002·'1] :01nd t!g:w:: 6). A.nd D.l :~nd 02 

a1-c~ concen1ed with mutually related technical fields and there is no need fi:lr f~ndamental 

changes in the key features o1· for a :1evv technical idea in combining lhe subject :natters of D! 

and D2. Accordingty, claim 13 \Vould h<;v(-; been obvious over D! in viev; of D2 .. Thc::·efore, 

claim ) 8 do<-;:; noi invclv<c an inventive step under PCT Article 33(3) . 

. 6.9 Clair11 19 

The additio:;aJ feature of claim 19 is characterized in that TJ :2: T2 + T3. However. this 

feature is merely u matter of design option to a perw11 skiiled in the art, considering the film 

~ (30) having a thickness of (LOOl to 0,0]5 inche:; in fJ2 (see paragraph [002C:l). i-\ccordingly~ 

I chin: !9 would have been obvious over Dl in viev, of D2. Therefore. claim !9 docs not 

I involve an inventive step Ltnder PCT /\_rticle 3J(3l. 

i 
j Con;~n~.1cd on The Next Page. 
k.·•••••••>>>>>>>>~ •• ~~~'>>>'>'>'>'>'-"""""HHHHHH~~HHH>>>>>>>>>>>>>>>>>>'-""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""'"""""""""""""""""'""""""""""""""""""""""""""""""""""""""~~"""""""''""""""""""""'""~''• 
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I 1.6.10 Claim 20 ~ 

The additional kature of claim 20 is ldentica) to the feature of D I i:1 that the t·etmction 

system (22) is a spring-based retn1ction sy:;lem comprising a spring (the coil spring) coupled to 

th" tape reel (21 ), wherein, ;>s the elongat::: t21pe blode is unvvonnd t!·om the tap::: re:::l to extend 

from the housing, the spnng scores energy anc~ the ~pring t·eleases energy driving rewinding of 

!he elongate tape blade on to the t<lpe recc:l (the coi I spring 22 causes the rec~l 2 l :o reel in the 

. tape 30) (see paragraph [00251 and figure 2). Accordingly, claim 20 would have been obvious 

over D!. Therefore, cb.irn 20 does no( involve an inventive step unde1· PCT At~.icle 33(3 ). 

1. 7 Independent Claim 21 

D 1, which is considered to represent the closest rnor :~rl, d;scJoses 3 lapc :11casurc~ (sec 

figures 1, 2) comprising: a housing (a shell lO) (see figures l, 2); a reel (a reel 21) rotalabiy 

rnounted within the housing (J 0) (see t1gures 1, 2); an elongate blade (a tape 30) wmmd 

amund I he reel (2 I), the elongate bhde (30) (s:::e flgures 1, 2) comprising: an upper surf:::.ce; :;; 

Jov\'er surface; a curved profile (a concave-convex shape 33) such that the upper surfoce of the 

elongate bh:de (30) defines a concave surface and the lower sw-face defines a convex surface 

(see figure 4); B. flat width (a flattened --..vidtb L) greater than or equill to 29 mm and less than 

32 mm (L= l .250 inches in tesl No. 6); and a curved wid:h (a width W), w!wrc~in the curved 

\vidth (W= 0.8228 inches) is le~>s than the flat width (L= 1250 inches) (see table 2); 0 

standout d;stc,ncc (21 st;mJmit lengE: Sm~:x) of the elongate blade (30) from the i:ous;ng tlOi of 

a: le:~st 156 inchc~o; (S:m1xc 195 inches) (sec Jable Jl; and ;1 rdn1cticm otyst:.;m (a coil :;p::.ng 

22) coupled to the tupe reel (21), 'Nherein the :-etracucm system (22) drives rev,:ind!ng of the 

elongate tape blade {30) on to the tape tee] (2:) (see par:3.graph [0025] and figure 2). As all 

of the fcatmes of cb.im 21 nre disclosed in D l, this claim i~ anticipated by D I Therd(}re, 

claim 21 lacks novelty under PCT Anic!e 33(2). 

1.8 Dependen: Claims 22-31 

1.8. l Cbirn 22 

The 3dditiona1 feature of claim 22 is identical to the feature of D l in thot " mtio of the 

curved width (W" 0.8228 inches) to the Hat width (L" 1.250 inches) is less than 0.7tl (WiL= 

Cor:hr:ued on The Next bge 
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0.658) (see table 2). Accordingly, claim 22 is antidpatcd by D l. Th:::refore, cinim 22 lacks 

·novelty under PCT Artic:le 33(2). 

J .&2 Claim 23 

The additional feature of clmm 23 i~ identical to the feature of D I in tlml the ClH"veci ._,,idth 

(W) i~> less than 23.5 m:n {W= 0.8228 indws) (see tabk 2). Accordingly, claim 23 is ! 

antkiDated b)' D l. Tbct'cfore, claim 23 lacks novelty· under PCT Art:cle 33(2). I , I 

l.U Claim 24 

The 8dditional feature of claim 24 is identical to the feature of D! in that a ratio of curved 

height (n height H 0.4016 inches) to flat \vidth (L~ 1.250 inches) is greater than 0.29 (H/L•cc 

0.32l) tnb!e 2) /\ccnrding!y, claim 24 is anticip21ted by Dl. Therefore, chim 2<! lacks 

under PCT Article 

! .8.4 CJ;~irn 25 

The additional feature of dairn 25 is ':haracterized in ;hat the elongate-; bl<:de im:ludes 3 

rnetal core and the met:~! core has an average thickness along its kngth that is less th::;.n 0, l 3 

mm. However, this feature ;s merely a matter of design option to a person skilled m the art, 

cons;dering the tape (JO) made of metc:l and having vanous thick:1ess ('r) in D l (~ee 

paragraphs [0026], [00:39]). Accordingly, c!:~int 25 would !mve been obviDus Dvcr D l. 

Therefore, claim 25 does not involve an inve;:tive step under PCT Article 33(3). 

1.8.5 Claim 26 

The additional feature of claim 26 JS identical to the feature of D! m that the standout 

distance (Smax) of the elongate blade {30) from the housing (1 0) is greater than 160 inches 

(Smax= 195 inches} (see table 2). Accordingly, claim 26 is anticipated by Dl Therefore, claim 

26 bcks novelty ,;ndet PCT Article 33(2). 

~ 
~ 
~ 

C<m''''''"' <m Tl•e N<·•' p,,, I 
t~----~oo:oo~o
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I 1.8.6 Cbim 27 .. 

The additional feature of claim 27 is ch<;mcterized m tlmt the curved prot!!:.: i~ located along 

a lengthwise portion of the elongate bl<;de h:wing a length less than a totai le:-;gth of the 

elongnte blade I-kv:ever, this feature vmuld be easily cor;ceived from Dl considering that the 

tape (30) includes the concave~convex shape (33) when it is ree!ed out. howc:vc:r the t;;:pe (30) 

i;; fkttened when it ~:; reeled in (see paragrc:.ph roo26 D- Accordingly, 

been obvious over Dl. Therefore, claim 27 does not involve <m inventive skp under PCT 

Article J3(J). 

I .8.7 Chim 28 

The additional feature of clatm 28 is characterized in that the curved profile is locl:ted along 

at le:1st the t!rst J 32 inches of a length of the elongate blade However, this feature would be 

easily conceived from D! considering that the tape (30) includes the concav(>convex shape {3 3) 

when it is reeled out. and the standout length (Smax) is J 95 inches (see paragraph [0026] and 

table 2), Accmdingly, claim 28 would have been obvious over Dl. Therefore, claim 28 does 

not involve an i;:ventive step under PCT Article :33(3). 

8.8 Claim 29 

The additional fealun-: of cbin: 29 is characterized in that the elo::gate blade compnses: an 

elo:1gate metal core having a f[rst thickness, Tl; an upper polymer coating coupled to an upper 

surface of the elongate rnetal core, the upper ;:;olyn:er coating hav:ng H second thickness. T2, :3. 

polymer coating having a third thickness, T3. However, lh;s !calure wm:ld be easily concuved 

from Dl and D2 consider:11g: the elo::gat~~ blade (30) cornp:·ising an ~~longaie mcial (:(Jr~~ (lhc 

wpe 30 made of met3l) h<iving a first thickness, Tl (a thickne~s T) i:: Dl (see paragraph~ 

[0026], [0039] and figure 4); and a film (38), which is tlexible material such as polyester, 

having a top portion (38a) that extends over and is attached to an upper surface (t4a) of a 

blade (14) and r: bottom portion (3 8b) that extends over and 1s attached to a bottom surface 

(14b) of the blade (14) in D2 (see paragraphs [00201, [0024 J and flgut{~ 6). And D I a:1d D2 

are concerned with mutually related technkal· fi•;:!ds <md there is no need for fundamental 

changes in the key features or for a new techl1rcal idea in cc_;mb~ning the subject matters of D 1 

~ ~ CoJ:i~Jlt:ed on Th(~ Nc:<; Pa.:;:,(~' 
t ....... ........................................ ,.~~~~~~~~~~~ ............................... ,,, .. ,,.,,,,, ............. ,, ...... """"''""""""""""""""""""""""""''""""''""''''""''''""""''""""""""""''"""""""""""""""""""'''""''"~~·''''""''''''"""' 
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I ~ f:nd D2. Accordingly, clatrn 29 would have been o~vious over Dl in of D2. Therefore, 

claim 29 do:::s r:ot involve an inventive step under PCT Article 33(3). 

1.8.9 C!aim 30 

The l:dditlonal feature of clain1 30 i:; c:lwr::;.:::ierized i:: that Tl '2. T2 + T3. Howevc::-, this 

fea:ure is merely a matter of design option to a person skilled in the art, cons;dering :he film 

(30) having a thickness of 0.00 l to 0.0 l5 inches in D2 (see p3r:?,gnph [OOZO]\ Accordingly, 

claim 30 would have been. obvious over D i in vievv of 02. Therdorc, claim 30 does not 

invoive an invcmivc step t:r1dcr PCT Article 33(3i_ 

1.8. 10 Claim 3 l 

The additional fegture of claim 31 ~~ identical to ihe feature of D! in th:~t the retraction 

system (22) is a spring--bas:::d retraction system comprising a spring (the coil "P:-ing) coupled to 

the tap::: reel (2 J ), wherein, as the elongate tape blade is unwound from. the tape reel lo extend 

from the housing, the spring stores energy and the :::nring releases energy driving rewinding of 

the elong<tte tape blade on to the tap(: re:::J (the coli' s)Jrt!lg 22 causes the reel 21 to reel in the 

tape 30) (see paragraph [0025j :md figure 2). Accordingly, clgim 31 is anticipated by Dl. 

Therefore, cloim 31 lacks novelty under PCT Anicle 33(2). 

1.9 lnciependent Claim 32 

D l, which is cor:sidered 10 represent tlw dosc;~j prior or1, discloses 21 tape me:~sme (see 

figures ! ' 2) comprising: ;3 homing (a shell 1 0) u;ee figures 1' 2); a reel la :-eel 21; rota121bly 

mount:::d vvithin the housing (10) (see figures l, 2); an elongate biade (l: tape 30) \Nound 

arour:d the reel (21), the elongate blade (30) (see figures ! , 2) comp~·:sing an upper sud:Jc(c; a 

lower surface: n curved profik (a :::oncav:.:-convex shape 33) sud: th:~t ihe upper surface or th:.: 

elongate blade (30) defines a conc21ve sudice and the lower surface defines a convex sudice 

(see figme 4); a t:a1 width (l: t1atkned width L) greater :h:m 32 mm (L= 1.62'' inches m k:;: 

No. 7}; and n curved 1.vidth (a width V/), vvherein the curved width (W~ 1.0591 ir:ches) is less 

than the f1at width (L= 1.625 !nches) (see table 2); a standout distance (a standout length 

Smax) of the elongate blade (30) from the housing (10) of at least !56 inches (Srnax= 193 

inches) (see table 2): and g retn;ction system' {a·· .:oit: spring 22) coupkd to tbe tape reel (21 ), 

hmn PC!/lSM2Ti (Stipplcm~nWi Bc.x) (LHlt:My 2.(Jl5) 
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wherein the rettaction system (22) dl'ive~ rewinding of the elongate !ape blade (30) on to the 

tape reel (21) (see paragraph [0025] a11d figw·e 2). ,'\:; al! of the features of claim 32 are 

disc:Jm;ed in D J, thi$ cb.in: is anticipated by D 1. Therefore, claim 32 lacks novelty under ?CT 

Article 33(2). 

l. l 0 Dependent Cb!ms 33-41 

.10.1 Clalm 33 

The addition~:) fenture of daim :n is iden:ical !o the hcal.ure nf D I ln !hat a ratio of the 

curved w!dth (V/~' 1.0591 inches) to the flat width (L= J .625 inches'; is Jess than 0.8 (W/L= 

0.652) (see table 2). Accordingly, cbim 33 is anticipated by Dl. Therefore, ehmn 33 lacks 

novelty under PCT i\rticle 33(2). 

1.10.2 Claim 34 

The additional feature of claim 34 Js characterlzed in thal tbe curved w!dth is less lhm 26 

mm. However, this feature is merely a matter of design option to a person skilled in the art, 

considering the tapes with various v~<idth in D l (see paagraph [0039]). Accordingly, clHim J4 

would lwve been obvious nver D 1. Ther<~fore~ el<:im 34 doe~ not involv<~ an inventive step 

under PCT Artich.: 33(3). 

l !CU Claim 35 

The additional feature of claim 3 5 is identical to the feature of D! in t!w.t a :'Htio of curved 

height (a height H= 0.5079 i:lCh(cs) to f1al width (L= : 625 i:1c:hes) is gre3.\er than 0.27 (H/L' 

0.312) (see table 2). Accordingly, claim 35 is anticipated by Dl. Therefore, claim 35 lacks 

novelty under PCT Article 33(2). 

1.104 Claim 36 

The additional feature of claim 36 is characterized in thut the eJongute blade includes a 

nwtal core and the metal cor\~ has an average th1ckn,o:ss along [ts length that is less than 0.14 
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considering the tape (30) made of metal and the tapes w1th various thickness ('r) in D! 

paragraphs [00261, /\ccord!ngly 1 claim v:ould have been obviom: over Dl. 

Therefore, claim 36 does not involve an i:~ver:tive step under PCT Artic:e 33(3). 

The additional feature of claim 37 is char:3.cterized in thc:t tl1e curved profile is located along 

a !ength>vvise portion of the e!ongak blade having a leng:h less than a total length of the 

elongate blade. However, this feature would be easily conceived from D l considering that the 

tape (30) includes the concave-convex shape (33) when it is reeled out, however the tape (30) 

is t1attem~d when it is reeled in (see p:}mgraph [00261). 1\cco.-dingly, claim 37 would have 

been obvim1s over D 1. Therefore, claim 3 7 does not involve an inventive step under PCT 

/\nicle 3313). 

1.1 0.6 Claim 3 8 

The additional featwe of claim 33 is charactcri;'ed i:: thal the CU(Vcd prof:le is loc:akd alc::g 

at least the first 132 inches of a length of the elongate blade, Hm-vever, this feature would be 

easily conceived from Dl considering that the tape (JD) includes the concave-convex shape (33) 

when it is reeled out, and the standout length {.Smax) is 193 inches (sec pamgraph [0026] and 

table 2). Accordingly, claim 38 would have been obvious over Dl. Therefore, claim 33 does 

not ;nvolve an inventive step under PCT Article 33(3). 

The additiom:l feah:re of claim 39 is charac::erized in that the elongate blade comprises: an 

elo::gate metal core having a first thickness, Tl; ar: i)pper polyrne:- coat1ng cm;pkd to :3Jl vpper 

s;_:rface of the elongate metJ I core, the upper polymer coating having 3 second thickness, T2; ~ 

lower polymer cofl.ting coupled to a lower surfc:ce of the elo,-,gate meta! core, the luwer 

polymer coating having a third thickness, T3. Hovvcver-, this fc::~turc vvouid be e<:sily conce:ved 

from D1 and D2 considering: the elongc:te blade (30) comprising an elongate met~l core {thtO 

tape 30 made of metal) having a t]rs! thickness, Ti (a thickness T) in D l (see pc:ragraphs 

[0026], [0039] a:1d figure 4); and a film (38), v.;hich is fll~xible material such as polyester, 

having a top po;iion (3 8a) that extends over m-id is ·attached to a;: upper surface (14~) of " 
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I 
blade (!4) and a botton' portion (38b) that extends over and :s at1ached to a botton: surface 

(l4bl of the bh;de (14) ir: D2 (see paragraphs [0020], [00241 and figure~ 6) And Dl and D2 

an: cortcemed with rnutually related technical tlelds and there is no need for fundamental 

changes [n the key features or for H new technical ide<: in c:ombimng the sc:bjec:: :natte:·s G f D 1 

nnd D2. Accnrdingly, clni:n 39 would have b('en obvious over Dl :n vie;,v of 02 Therefore, 

chim 39 does not involve an inventive step under PCT Arucle 33!)) . 

. l O.B C;>,in: 40 

The addiuonal feature of claim 40 is dw.n1c:edzed in !hat Tl :> T2 + T3. Ho1vever, this 

feature is merely a matter of de~sign, op!ion io a p;;:rson skilled in th(c art, c:om;i<kring the; film 

(30) having a thickness of 0.001 to 0.015 inches in 02 (see paragraph l0020']). Accordingly, 

claim 40 would have been obvim1s over D1 in vievv of D2. Therefore, cl8.im 40 does nGt 

involve an inventive step under PCT Article 33(3) . 

. ; 0.9 c:la~n~ 41 

The additio;1ai featun;~ of claim 41 is identical to the Ce<1ture of D I i;·, that the ret:·action 

system (22) is <I spring-based retn1ctiou system comp:·ising a spring (the cod spring) co:.:pled to 

the tape reel (2 l), wherein, as the; e!ong:~te l.<~fxc bi~Hhc i:; urrwound horn the; t:'-pe red to e.\tend 

fi·om the housmg, the 3pring stores energy and the spring releases energy driv;ng rewinding of 

the elongate !ape blade on to !he tape reel (the coil spring 22 cat:ses the red 21 to reel in the 

:ape 30) (see paragraph [G025l and figut·" 2). l'lcconl:ngly, clnim 4! is an1 icipakd by D j. 

Theref(;re, claim 41 lacks novelty under PCT Art;cle 33(2). 

'' Jndus:rial Applicability 

Claims 1-41 are industriaily applicable under PCT Article 33(4), 
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be obtained by applicant using the private side of PAIR. 
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6/25/2019 

Espacenet 

Measuring tape 

lnventor(s): 

Applicant(s): 

Classification: 

Application number: 

Priority number(s): 

Abstract of CN202066436 (U) 

Espacenet - Bibliographic data 

XIANJIA SHI ± (SHI XIANJIA) 

XIANJIA SHI ± (SHI XIANJIA) 

-international: G0183/10 
-cooperative: 
CN20112004 769U 20110106 

CN20112004 769U 20110106 

The utility mode! 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 fluorescent layer (3) is 0.5 mm. When the 
measuring tape is used, scales can be conveniently read and a measuring result can 
be ensured. 

https://worldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=202066436U&KC=U&FT =D&ND=3&date=20 111207&DB=&Iocale=en_EP 1/1 
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6/25/2019 Espacenet - Bibliographic data 

Espacenet 

Novel steel tape 

lnventor(s): 

Applicant(s): 

Classification: 

Application number: 

Priority number(s): 

SAl MA; YILING BAO ± (MA SAl, ; BAO YILING) 

UNIV NINGBO ± (NINGBO UNIVERSITY) 

-international: G0183/10 
-cooperative: 
CN20122004334U 20120106 

CN20122004334U 20120106 

Abstract of CN202432942 (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 
tape 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 
outwards for a certain distance horizontally; the novel steel tape has the advantages 
that: both sides of the rule tape 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 to careless use; and 
meanwhile, the outlet of the rule tape of the steel tape is elongated, so that the rule 
tape 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=20 120912&DB=&Iocale=en_EP 1/1 
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Priority 
number(s): 
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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 tape 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 traditional 
measuring tapes is easy to 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
electric-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 to mind 
electrical safety through the small-range disturbance of an indicator in intense 
electromagnetic field. 

https://worldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=202757538U&KC=U&FT =D&ND=3&date=20 130227&DB=&Iocale=en_EP 1/1 



APEX TOOL GROUP, LLC - EX. 1005-141

(21) $i11f-i5- 20122034R019. 1 

(22)$iWS 2012.01.1s 

(73) ~t-HXA. 1IJ1j:~' 81~ F~JJ!tl:JGH~itl%:ff ~R:!~HE 

±"te±.il: 21ooo6 ~Im:~'r¥D?:Wrr wr¥I1Pi 371% 

(72) £aJJA. f,l:f·Pf-:1:$ 

(74) ~f-1Jf-\:l~WH1<J UJ1j::£~1$Uf1J$93-?JT 32237 

f-\:l~A. ~JUti¥ 

(51) Int. Cl. 

6018 3~10(2006.01) 

6018 1~00(2006.01) 

(54) ~m*firu~~~ 

-if~~~!k~%R 

(57) i~~ 

*~ffl~~0HT-~~~~%R.~ffl~ 

#~&~~#~m~~~m~~g~R$.~~ 

R'l'f~j~~il:ff-m ~*4~~~FzL *~ m #Jr:MJJ, 
:tr IJ- T 1Jt R. : 1. % R :S: if¥ r*J m' :tr ~J) ~!k ~ ~j( * . {JE 

ill~~~~.~~~~~~T~~m~~~~; 

2. %R*=ffl~~~,Jl1J!i%i',H4. m~J-JM%{tz~JE%R 

:fr~~IDH'±,~~rlll!lf~T 1fffl 8{]~ !i%t.rk, ~~tl'§~1/Jl 
U~¥~~D~~~m~~.~:ff~tt~~~IJ-

5$1~ Ez ~ R!i~PG li-f ~ 1£3.~ :f ~ ~ $ Jd%<110 ~ tt~ 
R. :3. % R m':ff1~1¥I4't, -7JOOey IJ-4~M!b~13Z 
~A~:frJJ,#~~I~rr.m~e~*~11~~ 

r)J~~ ::'h-1JOO:fr5!'1\~~:l:mlf~T1~'ftfi,Nir11E 

17t$J.J>Ul!WW:S:A~i±~~~~~o 

1111111111111111111111111111111111111111111111111111111111111111111111 

(1 OH~tJl. 0E--i5- CN 202757538 U 

(45) t~tJl.0E- s 2013. 02. 27 



APEX TOOL GROUP, LLC - EX. 1005-142

CN 202757538 U 1/1 .rtr: 

1 . ~;ft!t ~ fH!R ~ ~ ~, 1'1ti5 Jt 1*:to 1:1z: +Jt 1* pg PJ1$ml R~ m +1m~; R~ ~ tm, Jtt~til t'E +, ?JT 
J£Rtm:>tr1'1111f~~~*3~~{g~~ ;?JTJ£:>tr:Jt7v~*3~~{g~ft~JJX;s~:>tr:I'Go 

2. t~WfN:t,JJ}-1( 1 ?JTJ£o~~#~fll9!~~R. Jtt~irF.t'Er. ?JTJ£:>tr:Jt r.W:1'r:f!?l¥Itt, 1!'tl¥I 
tt:>trtmW:~~*4~B)j:>tf-1~L 

3. t~:JJi±ftx:tu~* 1 ?JTJ£s~~#~iM!~~R. Jttt1iEt'Er. ?JTJ£Riff;7v~*4f!J~PX;s~Rt'ff), 
~~{g~~1v~1*o 

2 



APEX TOOL GROUP, LLC - EX. 1005-143

CN 202757538 U 1/2 .rtr: 

~#:~:9U~ 

[ooo1 J *~ J=tHm~ W1 1t ~5f~1Yi~ .£ iD: ~, t~ 1JiJ ~:if!:ffl r 1Yi~ .£ ft!JJ ft! ~/~ iD: ~ 6"1 ~5f~ 1$ f!l!l! ft! ~ 
Ru 

'f=r:~H~#: 

[ooo2J $if!r A 1'f:J'i~%~JAlJJl! 1s, ~~R:, fj§,~,ft1-J~B"J ~ ~] ~i1U~it ~fl/:, itff!IB"JJ:t. 
ft:ffmJtb~~il I 1t~, ~£1t~~w ht~UrYU:m!JJ~ft!~~1&,JllHsft!~~1&, * ft!Jm1s~1&. 
*f $ ~ ;M W!l1m~ .,;_ ;tB xt J3-f;$:, R 'f : :fftt ~~ ft lJ irJI: ~~Ul!i\ , ft ~ 1-J Jt1ffi ~it .i¥L1:1L ~ 1Z lirl lEI 7;; !IT; 

Rw ~tElff ft! ~fufli~Hi: §;~PHi:~ tt ,8 J: rm ~ ¥J: ~ R ~!I! 1t, ft! ~fu~ift, ~!I~ Jffi 1s ~ WT 6"1 lJ itt, 
JA'Hi)J 1~H!iL ~~rtf'~ lt ~ m, !b ~~it Rt I /f@ 1!ffl 'Grxl :fir R 3T *~~~~I 1'F, 1£!~ik ~~'11J 
m~ rlJj:m~.9:lf~{gmt;f;;J mB"J~ J.z, :fr~{gmt~ ~_t~~)(~:7Kffl37r:J'G~{gmt C!ZP ABS ;t;J )JJ:), rfo:ti~ 
ffij:f~f!l!l!wft!1*6"1~R~l'f*~~lf~{gmt :rm&:Rrnr;t;tmtrl~1~xt~~ A~!R §3T*~~~~I 

1'F, /f ;(;111 ik ~;if, T ft Jm ~ 7fu ~, lEI rJt 1t ~JE 6"1 PT ~ ft! 6"1 ~ R, /f 1Xxt A ffr ~ ~ lf 19J *, xtz:)J ~ 
JL 8 TJ 6"1 Jl! 11\ ~ ~ rm i:l , ill :fftE Mi::A ~ ~ ~~d!iL 
[ooo3J ~ R 6"1 + ~~~ 7'1 'G~ ~ R, Htt~ R ~, JL Jf-Wl bt ~U 1H-J 15-~, ~¥:Ptflit ~IJ:t. o 
H~i% RX.7t7'1 [ffi]:-li:r\:% R~P:tfl Ro 1l1J1'f~~:,Z371,:J'G-*ffl ABS m~.t,% R-*ffl B"Jt'~;t;J~p 304 /f 
t3'Hrxl ,:p)lt~~, ~~)t~rxJ;t;JiiUmPf~~f#iJJJ)G, ~~!IT; Rtt 5 *~ pqf.RNtUZ-\ l:t¥1'~ Y[!., tt*NtUZ-\ Jmrls * 
DtiW~1!J=I:J&:Ro ¥*J:~u1'f~lfmt~1*, tEHi:JlJ:~P/f·~J'l:i'i;IE¥Uw~1*Dt~m~~ ~. :fftE~~ 

:tE~~~*:~1'f~~~ffl:tE:AR'fm~..tfim~ARr~Mm~.~~Am~~~~Wfl~ 

~oM~mm~J:*~,m~K~fflffi~~$,JLJf~I~~±:m~~~&~A~~~ffl; 

Jt1ffi1-J ~ 6"1 @ffl : ~P ~;t;J JJp I 1-J ~, ~ 1t ~ ffl ~U ~ R, 1B :!if R~ 1t ~P 7.K t~f!l!l! xtb~ /f iJH~ 
~~~wAA~~~~~R~m~~rt~" 

~m~JT~I*J~ 

[ooo4 J ~ ffl ;t:Jr ~ § 6"1 : *~ ffl *'f ~m ~ f!lit[/R s"Jtz:it n-~1 ~~it xtiJJGlftz:it 6"1 /f fE, ~1~~ 
1~[$flj!l!~!f];fi.o 

[ooosJ 7'1 Tf!lit[i*J:Jttz:itrPJ~, *~J=I:Jjffff~03T T 1~~f!l!I!~~R, 1'1ti5~1*:tP1:1L T~ 

1*pqnJ1Ft1mi6"Jffl r~~U~B"JR $, mJ&R $37r1'1~lf ~ ~m*4~igmt~ o 

[ooo7J **ffljffff~~, mJt37r:f'l:J:~lf1~1¥Itt, 1~1¥Itt37rl"ffl~lfm*3H2f~37r'§~L ~R~w 

~ml¥Itt~~~~!b~~*Affrmm*f~~~!bm~~~~offlm~~R~R.ml¥Ittx 

~t~~. 1!ffl~~~R~{gmt~R;;;, PJ~i~=wil=Jv~, ~~T~~~:i:!E~ D 37rJ'tJ1f-1C.~l¥J::J~, 

V~PT~*7'1~~~#A~~m~~~~~ffl,:frillAft!~~~T.PT~Wrl~~~@~ 

~~lttEM~tt~~~~~M~~Affr~~~lt.~~~mt~~~~o 

[ooosJ *=*fflWT~~, JiJTJiR l"ffl7'lm*.fftiJJJJ(,r'I''JR $, .EJ£f\~gJ'i~f*o 
[ooogJ *~J=I:Jjffff~~, mJt~f*37h2:lf ~-2~H4~igmt~, 83.tltPT~1*=iiE~1*6"15.1alto 

3 



APEX TOOL GROUP, LLC - EX. 1005-144

CN 202757538 U 2/2 .rtr: 

[ oo1 o J * :l: ffl WI~ ::f ~ '§: 1tffl tm m : li ~ ~ ~ !E lfl 11rJ1~i¥ tL 1£3. it?< :l: ffl WI~ ::f ~ '§: :fr~ 

5.1R~~,R:MlfriT tf:~JH!ffl o 
[oo11 J 1L6Ji~:k* ::zls:~ JB WI~JL:fi ~ T 1Jt,8 :1, ~ ~.m;f£ r*J w:fi~fD!I! Et!~:k51L 1JEitt~~ 
±/", 13R~ Et! ~lf:ltT8"J1lJJIJ£1t\IV.~~ :2,~ ~*ffl ~~~, ~ Ji%:t;ff4, PJ ~:1Jl¥~1t~JL~ ~tr 
~t'tlftir 1tffl 8'-JJ;i Jl%t£R, J;i ±t~J;i;f~t;f7mJI~:i:'ffi'11t#:8<J1~~1H%~ :3,~ R w~t~l¥Hl, ~ 
~ooPJ~~&~•~*Am~~~~ai*~,m~hl~*~~mlfl~~:~~~oo~~ 

Et!t~~±wlf:ltTt~rr~ ;J\mlilt}tzJJ~M11JJ~.S.Aff! a:~ Et!~~~ 0 

~f1~i.j?.H,Fl 

[oo12J TOO ~il Pit 00 ;tP ~ 1*:l: JJ'm1f A:x0 ;zJs: :l: ffl WI.@ f~.t~;ttt ~!V a~~ 1* ~ rijj , ;zJs: :l: ffl WI.@ 
8'-J..t~;tP I QX:Jt1m~006"J1Jt,8~4t~~i~ £JJD1gf!o 
[0013] 00 1 Jv~ffmif~ 1 ~fZg~i':OOo 

[oo14J 00 2 /v~JJ'mif~ 1 ~ tf!HfiJ:f1,11.00 o 
[0015] 00 3 Jv~ffm1f~ 2 ~fZg~i':OOo 

~f7.jq)~ ~JJ:tt 

[0016] ~JJ'miff~ 1 

[oonJ 1m oo 1 :tP oo 2m~, *~JJ'm1ff~0 JT r ~:t~l$iD!I! Et!~ ~. 1'1trs:l'l:1* 1 :tP1:1Lr:l'l:1* r*JPJ 
1$~8"Jfflr11JJ~.S.8"J~$ 2,M~~$~{,,$ 1a >rr'E111~~~~*3~~{g~~ 1bu PJT~>rr~/v~ 

t4~ig~ffi~n~G 8"1 >rr:l'l: 0 

[0018] ~JJ'miY~ 2 
[0019] ~000 3 fiJT~,;zjs:~J]tif~07fT~f~~fD!I!rt!~~,JiJT~~$/v~*4ffiUPIG8"J~$ L JiJT 
;£;)7J,:J'L: 2 /v~~ij.~{g~ffiUPIG8<J>ri':l'l:o ?JTJ£>ri,:J'l: 2 _t~~t~l¥Jt:t 4, t~l¥Jt:t 4 >rh"ft1~~~~4~rljj 

>rr'§l3o 
[oo2o] :zls:~JtjWI~~1~ T ;f~~fD!I!rg~~, ~1*~f~i~vt*=17*8"17J1$;;fP~1£1fR$, ~ 

..t?JT~ 1>U!4( ~ ffl WI~ 8'-J 1Jt;Izg~ JJ'm~ ~~, J.IIZ ~ t~ ili , xt r 4>: .J:Jui~ '*.Ul ~ 8'-J~ illlJJz:# A 17-L* iSL 
:fr::f Jm ~ *~ ffl WI:ttl@JJ. 8<JIW~ r·, :1± pJ ~ 1~~ ce ~+ eJ:itt:tP~iJt1fl, 13: ®rJ:itt:tP1riJt1fl mm:t~ 
/v:zls:~ffl WI.@8"J1~t?m!E u :zls:~JJ'm1ff~~*rijj1lifi8"J~~lin\G$7J"-i)JPJ fflf~~tl>f~JJo l;J,~f~u 

4 



APEX TOOL GROUP, LLC - EX. 1005-145

CN 202757538 U 1/2 .rtr: 

1 

1 b 

5 



APEX TOOL GROUP, LLC - EX. 1005-146

CN 202757538 U 2/2 .rtr: 

2 

6 



APEX TOOL GROUP, LLC - EX. 1005-147

6/25/2019 Espacenet - Bibliographic data 

Espacenet 

Multifunctional measuring reel 

lnventor(s): 

Applicant(s): 
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Application 
number: 
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-international: G0183/10 
-cooperative: 
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Priority number(s): CN20152352388U 20150527 

Abstract of CN204612629 (U) 

The utility model discloses a multifunctional measuring reel belongs to the measuring 
tool field. The utility model discloses a multifunctional measuring reel, including casing, 
blade and expansion end, be provided with screens switch and roll-up switch on the 
casing, the junction of casing and blade is provided with and prolongs the section, 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 buckle 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 utility model discloses avoided 
the unexpected roll-up of blade that leads to the fact because of misoperation, and the 
blade scale is because the long-term exposure leads to 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 structure has also satisfied the gauge 
length is applicable to the several work demand, and the structure uniqueness is 
simple, with low costs, exploitativeness is high and easily use widely. 
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number(s): 
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Abstract of CN205482653 (U} 

G0183/10 

The utility model discloses a steel measuring tape, which comprises an outer shell, 
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 to inlay, lower terminal 
surface fixedly connected with draw -in groove, be provided with the ruler in the draw­
in groove, the opening has been offered on shell front side wall and the back lateral 
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 pulley upper end, the tape 
measure surface is provided with the fluorescent 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 one's bearings fast, but the different direction of simultaneous 
measurement. 
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Band tape 

lnventor(s): 

Applicant(s): 

Classification: 

Application 
number: 

Espacenet - Bibliographic data 

Espacenet 

PELA HALALDO KALEINIO [ES] ± (HALALDO KALEINIO 
PELA) 

MEDID INTERNAl CORP [ES] ± (MEDID INTERNATIONAL 
CORP) 

- international: G01 83/10; (IPC1-7): G01 83/10 
- cooperative: 
CN2004204905U 20040303 

Priority number(s): ES20030001784U 20030724 

Also published as: ES1 055357 OJ.)_ ES1 055357 (Y)_ 

Abstract of CN2705772 (Y} 

The utility model relates to a band tape, 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 to 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 to be measured by users, and the measurement 
effect is improved. 

https://worldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=2705772Y&KC=Y&FT=D&ND=3&date=20050622&DB=&Iocale=en_EP 1/1 
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Espacenet 

Dimensionally stable base for accurate, regusabie seif~adhesive measuring tape 
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Application DE 19961 028318 19960713 
number: 

Priority DE 19961 028318 19960713 
number(s): 

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 self-adhesive measuring tape is claimed. The front is printed with a coloured 
layer and then a scale, which is coated with a release layer, whilst the back is given 
primer and self-adhesive coatings/ 

https://worldwide.espacenet.com/publicationDetails/biblio?CC=DE&N R=19628318C1 &KC=C1 &FT =D&ND=3&date=19980326&DB=&Iocale=en_EP 1/1 
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@) BUNDESREPUBLIK ® Patentschrift @ Int. Cf.6: 

C09J 7/04 DEUTSCHLAND ®>DE 196 28 318 C1 G01 B 3/10 ~ 

• @ Aktenzeichen: 196 28 318.3-43 

@ Anmeldetag: 13. 7.96 

DEUTSCHES @ Offenlegungstag: 

PATENTAMT 
@ Veroffentlichungstag 

der Patenterteilung: 26. 3.98 

lnnerhalb von 3 Monaten nach Veroffentlichung der Erteilung kann Einspruch erhoben werden 

@) Patentinhaber: @ Erfinder: 

Beiersdorf AG, 20253 Hamburg, DE Zimmermann, Dieter, 21635 Jork, DE; Selaff, Oliver, 
21502 Geesthacht, DE 

@ Fur die Beurteilung der Patentfahigkeit 
in Betracht gezogene Druckschriften: 

DE 4211510A1 
DE 88 06 763 U1 
us 25 07 684 

@ Verwendung eines Tragermaterials fur ein selbstklebendes MaBband 

@ Verwendung eines dimensionsstabilen fotographischen 
Papiertragers aus einem beidseitig mit Polyolefinen be-
schichteten Papier oder einer dimensionsstabilen ungereck-
ten Polypropylenfolie als Trligermaterial fiir ein selbstkleben-
des MaBband, wobei auf die obere Seite des Triigermateri-
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 Triigermateri-
als ein Primer aufgetragen und auf dem Primer eine 
selbstklebende Beschichtung vorgesehen ist. 
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Beschreibung daB Wandbekleidungselemente nach MaBgabe der da­
durch permanent auf der Gebiiudewand befestigten 

Die Erfindung betrifft die Verwendung eines dimen- MaBe zugeschnitten und/oder montiert werden konnen. 
sionsstabilen Papiers oder einer dimensionsstabilen un- Aber-auch in dieser Patentschrift ist nicht dargelegt 
gereckten Polypropylenfolie als Tragermaterial fiir ein s wie das MaBband konkret aufgebaut ist, so daB die oben 
selbstklebendes MaBband. erwiihnten Bedenken auch bei diesem MaBband zum 

Fiir die Messung kiirzerer Liingenabschnitte werden Tragen kommen. 
unterschiedliche Verfahren und MeBgerate angewandt In der deutschen Offenlegungsschrift 
So ist unter Handwerkern und auch im Do-It-Yourself- DE 40 15 958 A1 wird eine Vorrichtung zur Messung 
Bereich der Zollstock aus Holz oder Kunststoff sehr 10 der GroBe einer Person mit Hilfe eines mit einem ver-
weit verbreitet. Dane ben werden auch sehr haufig MaB- stellbaren MeBschiebers versehenen Meter- oder Zoll-
biinder aus Metall oder einfache, nicht selbstklebend maBes offenbart. 
ausgeriistete Papierbander angetroffen. Hierbei kommt ein aufrollbares Kunststoffband zum 

Die Verwendung der genannten MeBgerate ist aber Einsatz, das auf seiner Rilckseite Haftmittel fiir seine 
insbesondere fiir den ungeiibten Laien nicht problemlos. 15 Befestigung an einer schiefen Fliiche aufweist und das 
Durch nicht zu vermeidendes Verrutschen der Gerate auf seiner Vorderseite mit einem Zentimeter- oder Zoll-
beim Messen tritt haufig eine unerwiinschte Verzoge- maB versehen ist sowie des weiteren mit einem entlang 
rung des MeBvorganges ein. Oberkopfarbeiten mit den des Kunststoffbands verschiebbaren MeBschieber. 
Geraten sind auch filr den geiibten Profi ohne Hilfe Ebenfalls fehlt in dieser Patentanmeldung jegliche kon-
kaum zu bewerkstelligen. SchlieBlich sind bei groBen 20 krete Beschreibung des Aufbaus des Kunststoffbandes. 
Flachen und Gegenstanden, insbesondere wenn diese Allgemein selbstklebende MaBbander fiir unter-
eine Wolbung aufweisen, die genannten MeBgerate schiedliche Einsatzzwecke werden weiterhin in den US-
eher unpraktisch, denn sie erfordern dann ein mehrmali- Patentschriften US 2,507,684 und US 3,797,120 beschrie-
ges Anlegen und Ablesen sowie das standige Anzeich- ben. 
nen. Fiir den Profi existieren dann noch UltraschallmeB- 25 In der ersteren dient ein MaBband als Anzeigeinstru-
gerlite fiir genaue Distanzmessungen. Diese sind aber in ment filr den Fiillgrad beispielsweise von einer Flasche; 
der Anschaffung sehr teuer, und deren richtige Verwen- in der zweiten wird dabei ein MaBband als Hilfsmittel 
dung iiberfordert die meisten Personen, die sich nur bei einem Niihvorgang offenbart. 
gelegentlich handwerklich betatigen. Alle die genannte MaBbander sind demnach filr An-

Daneben sind im Stande der Technik selbstklebend 30 wendungsfiille, in denen eine hohe Prazision des MaB-
ausgerilstete MaBbiinder vorbeschrieben, die aber mit band es erforderlich ist, eher ungeeignet, eine Eichfahig-
Mangeln behaftet sind. keit der MaBbli.nder ist ausgeschlossen, ebenfalls auch 

So beschreibt die franzosische Patentschrift FR die Langzeitlagerung. 
1.444.276 allgemein ein flexibles Band unbegrenzter Aufgabe der Erfindung war es, ein selbstklebendes 
Lange, das auf der OberfHiche von flexiblen Materialien 35 MaBband zu schaffen, das bei seiner Verwendung die 
wie Stoff, Papier oder Kunststoff fixiert werden kann. Nachteile des Standes der Technik nicht aufweist, das 
Das Band weist auf seiner Oberseite eine Aufteilung mit bei der iiblichen Verarbeitungstemperatur und bei Zug-
Liingeneinheiten auf (Zentimeter oder Zoll), auf der Un- belastung dimensionsstabil, das eichflihig und somit sehr 
terseite ist es mit einem Klebstoff versehen. maBgenau ist. 

Das Band kann Ieicht vom Untergrund entfernt wer- 40 Zur Losung dieser Aufgabe schliigt die Erfindung die 
den, ohne einen Riickstand zu hinterlassen. Verwendung eines dimensionsstabilen Papiers oder ei-

In der Patentschrift wird aber die technische Ausfilh- ner dimensionsstabilen ungereckten Polypropylenfolie 
rung des Bandes nicht naher dargelegt. Die meisten Tra- als Trligermaterial filr ein selbstkleben des MaBband 
ger fiir Klebe bander sind nicht ausreichend dimensions- vor, wie es in den Patentanspriichen nliher gekennzeich-
stabil, so daB bei dem beschriebenen Band, beispielswei- 45 net ist. 
se beim Abrollen, wenn das Band auf Zug beansprucht Demnach weist das selbstklebende MaBband als Trii-
wird, eine irreversible Dehnung des Triigers eintritt Fiir germaterial ein dimensionsstabiles Papier oder eine di-
genaues Arbeiten ist das Band somit ungeeignet. Des mensionsstabile ungereckte Polypropylenfolie auf. Das 
weiteren weist die auf der Oberseite angebrachte Be- Triigermaterial ist in einer bevorzugten Ausfiihrung 
druckung keine Releasebeschichtung aus Lack auf, so 50 handeinreiBbar. 
daB nicht ausgeschlossen werden kann, daB beim Abrol- Als dimensionsstabiles Papier filr das Tragermaterial 
len des Bandes von der Rolle Teile der Bedruckung auf ist ein fotographischer Papiertrliger geeignet, wobei 
dem Kleber verbleiben, insbesondere wenn das Band dieser insbesondere aus einem beidseitig mit wasserfe-
vor der Verwendung langere Zeit aufbewahrt wird. Dies stem Kunstharz iiberzogenen und wasserabweisend ge-
fiihrt zu einer Beeintrachtigung des optischen Eindrucks 55 leimten Papier oder aus einem beidseitig mit Polyolefin-
des Bandes. Der Anwender ist nicht geneigt, ein derarti- en beschichteten Papier besteht 
ges Band einzusetzen. Das Triigermaterial weist beim bestimmungsgemii-

In der deutschen Patentschrift DE 34 00 547 C2 wird Ben Gebrauch des selbstklebenden MaBbands, also bei-
ein Verfahren zur Vorbereitung einer Gebliudewand fiir spielsweise beim Abrollen von der fertigen MaBband-
die maBgenaue Anlage von Wandbekleidungselemen- 60 rolle oder beim Anlegen und Verkleben, eine Llingeniin-
ten mit Hilfe eines MaBband es beschrieben. Als MaB- derung auf von weniger als 1 mm auf 1 m, insbesondere 
band kommt dabei ein Klebstreifen zum Einsatz, der von weniger als 0,2 mm auf 1 m. 
vorderseitig als Kennzeichnungstrliger ausgebildet so- Auf die obere Seite des Triigermaterials ist eine Farb-
wie mit MaBkennzeichnungen versehen ist und der schicht gedruckt auf die eine Skalierung (bestehend ins-
rilckseitig eine Selbstklebeauflage aufweist. Der Kleb- 65 besondere aus iiquidistanten Strichen im Millimeter-
streifen wird von einer Rolle abgewickelt und ab- oder Zehntelzollabstand oder jeder anderen beliebigen 
schnittsweise in Richtung von zumindest einer Achse Teilung) aufgedruckt ist. Weiterhin ist auf die Skalie-
auf die vorzubereitende Gebaudewand aufgeklebt, so rung ein Releaselack aufgebracht. 
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Als Lacke sind seiche auf Basis Poly(vinylstearylcar­
bamat) oder vernetzter Polydimethylsiloxane geeignet 
Des weiteren konnen Umsetzungsprodukte von Polyet­
hylenimin und Stearylisocyanat Verwendung finden. 

Auf der unteren Seite ist auf dem Triigermaterial ein 5 
Primer vorgesehen, auf den eine selbstklebende Be­
schichtung aufgetragen ist. Die selbstklebende Be­
schichtung ist in einer bevorzugten Ausfiihrungsform 
eine Acrylatdispersion. Weiterhin kann diese hautver­
traglich und physiologisch unbedenklich sein, damit das 10 
selbstklebende MaBband gegebenenfalls fiir liingere 
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 p.m bis 200 p.m, insbesondere von 40 11m 
bis 150 J.lm,auf. 

15 

SchlieJ3Iich kann das selbstklebende MaJ3band zumin­
dest an einer der seitlichen Kanten einen Zackenschnitt 20 
aufweisen, urn das selbstklebende MaBband besonders 
einfach handeinreiBbar zu machen, insbesondere das 
mit einer dimensionsstabilen ungereckten Polypropy­
lenfolie als Triigermaterial. 

Das selbstklebende MaBband ist hervorragend geeig- 25 
net, die gestellten Anforderungen zu erfiillen. 

Die erfindungsgemiiBe Verwendung eines dimen­
sionsstabilen Papiertragers oder einer dimensionsstabi-

4 
mess en. 

Im folgenden soil anhand von Beispielen das selbst­
klebende MaBband niiher beschrieben werden. 

Beispiel! 

Ein hoehwertiges Photopapier mit einem Fliichenge-
wicht von 112 g/m2, beidseitig mit 15 g PE beschichtet, 
der Firma Schoeller (Osnabriick) wird nach einer Coro­
navorbehandlung einseitig vollflachig im Rasterdruck 
gelb bedruckt und sofort danach fortlaufend mit einer 
schwarzen Millimetereinteilung, die in Abschnitten zu 
genau 1m Lange 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 wiiBrigen Reaktions-Pri­
mer beschichtet, getrocknet und sofort mit einer selbst-
klebenden Masse auf Basis einer hautvertriiglichen und 
physiologisch unbedenklichen Acrylatdispersion be-
schichtet (Neotac® 3020 der Firma Zeneca (Niederlan­
de)). 

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

Der eingesetzte Trager weist in den nach dem Be­
drucken folgenden Arbeitsgiingen eine Liingeniinde­
rung von maximal 1 %o auf, d. h., von maximal l mm auf 
1 m Lange. Das Produkt hat eine ReiBfestigkeit von 70 
N/cm und ist demnach eichfiihig. 

Die Hautvertraglichkeit der selbstklebenden Masse 
wird dabei mittels einer speziellen Priifmethode evalu­
iert, die auf der Methode nach Bandmann/Fregert (siehe 
Epicutantestung, Einfiihrung in die Praxis, Springer-

ler ungereckter Polypropylenfolie als Triigermaterial 
garantiert, daB bei der iiblichen Verarbeitungstempera- 30 

tur und bei der normalen Zugbelastung des MaBbandes 
keine oder eine nur iiuBerst geringe irreversible Liin­
geniinderung auftritt, die keinerlei Einschrankung fiir 
die praktische Anwendung des MaBbandes zur Folge 
hat. 35 Verlag Berlin Heidelberg New York, 1982) basiert. 

Weiterhin ist somit die Eichfiihigkeit des selbstkle­
benden MaBbandes gewlihrleistet. 

Dazu wird ein Muster des MaBbandes jeweils auf 
dem Riieken 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 spliter wird 
das Testareal zum ersten Mal begutachtet (doppelblin-
de Ermittlung der 24-h-Werte) noch einmal24 Stunden 
spiiter zum zweiten Mal (doppelblinde Ermittlung der 
48-h-Werte). 

Je nach auftretender epikutaner Reaktion liiBt sieh 
eine bestimmte Hautvertriiglichkeit feststellen. 

Beispiel2 

Dureh die Verwendung eines Releaselacks ist die dar­
unterliegende, aufgedruckte Skalierung gegen iiuJ3ere 
Beschadigung geschiitzt. W eiterhin wird verhindert, 40 

daB, wenn das MaBband zu einer Rolle aufgewickelt ist, 
beim Abrollen eine Beeintraehtigung dureh die selbst­
klebende Beschichtung der Triigerunterseite in Erschei­
nung tritt. Gleichzeitig reduziert sich die Kraft, die zum 
Abrollen des MaBbandes von der Rolle benotigt wird. 45 

Die Abrollkriifte sind dabei so eingestellt, daB beim Ab­
Iangen keine bedeutende Liingenanderung des MaE­
bands auftritt und daB keine Dbertragung der selbstkle­
benden Beschichtung auf die MaBbandoberseite oder 
keine Beschiidigung derselben auftritt. Bevorzugt wird 50 In einem zweiten Beispiel wurde der Photopapiertrii-
ein leiehtes und geriiuscharmes Abrollen. 

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

Ein derartiges MaBband ermoglicht insbesondere fiir 
den Laien leiehteres und genaueres Arbeiten, sowie das 55 
Messen ohne fremde Hilfe in Anspruch nehmen zu mils­
sen. Ein Verrutschen des MeBgerates ist vollkommen 
ausgesehlossen. 

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

ger von Beispiel! ersetzt durch eine ungereckte PP-Fo­
lie der Firma Nowopol (Siegsdorf). 

Die PP-Folie weist dabei die folgenden physikali­
schen Parameter auf: 
Dicke: 90 11m 
Gewicht: 85 g/m2 

Hochstzugkraft(langs):37 N/15 em 
ReiBkraft: 30,2 N/15 em 
Schrumpf ( 45' /110° C): 0,0%. 

Die weiteren Arbeitsgange entsprechen denen aus 
Beispiel!. 

AbschlieBend wird das selbstklebende MaBband ein­
seitig mit einem Zackensehnitt versehen, urn die beson­
ders einfache HandeinreiBbarkeit zu gewiihrleisten. 

Dariiber hinaus erleiehtert es das Befestigen von Ge­
genstanden, wenn diese iiquidistant angebracht werden 
sol! en. 65 Auch hier wird dabei zuvor die selbstklebende Masse 

SchlieBlich gelingt es bei Verwendung des selbstkle­
benden MaBbandes auch einer einzelnen Person, iiber­
kopf langere Abschnitte ohne eine zweite Person auszu-

einer oben beschriebenen Priifmethode fiir die Haut­
vertriiglichkeit unterzogen. 
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Patentanspriiche 

1. Verwendung eines dimensionsstabilen fotogra­
phischen Papiertragers aus einem beidseitig mit 
Polyolefinen beschichteten Papier oder einer di­
mensionsstabilen ungereckten Polypropylenfolie 
als Trligermaterial fiir ein selbstklebendes MaB­
band, wobei 
auf die obere Seite des Triigermaterials eine Farb-
schicht aufgedruckt ist, to 
auf die Farbschicht eine Skalierung aufgedruckt ist, 
auf die Skalierung ein Releaselack aufgebracht ist, 
auf die untere Seite des Triigermaterials ein Primer 
aufgetragen und 
auf dem Primer eine selbstklebende Beschichtung 15 

vorgesehen ist. 
2. Verwendung nach Anspruch 1, dadurch gekenn­
zeichnet, daB das selbstklebende MaBband riick­
standsfrei vom Untergrund abzuli:isen und wieder-
verwendbar ist. 20 
3. Verwendung nach den Anspriichen 1 oder 2, da­
durch gekennzeichnet, daB das selbstklebende 
MaBband eine Dicke von 20 J.LID bis 200 j.LID, insbe­
sondere von 40 11m bis 150 J.LID, aufweist. 
4. Verwendung nach den Anspriichen 1 bis 3, da- 25 

durch gekennzeichnet, daB das selbstklebende 
MaBband, insbesondere das mit einer dimensions­
stabilen ungereckten Polypropylenfolie als Trliger­
material, zumindest auf einer der seitlichen Kanten 
einen Zackenschnitt aufweist. 30 

5. Verwendung nach den Anspriichen 1 bis 4, da­
durch gekennzeichnet, daB das Tragermaterial 
handeinreiBbar ist. 
6. Verwendung nach den Anspriichen 1 bis 5, da­
durch gekennzeichnet, daB das Tragermaterial 35 
beim bestimmungsgemaBen Gebrauch des selbst­
klebenden MaBbandes eine Liingenanderung 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- 40 

zeichnet, daB der fotographische Papiertrliger aus 
einem beidseitig mit wasserfestem Kunstharz iiber­
zogenen und wasserabweisend geleimten Papier 
besteht. 
8. Verwendung nach den Anspriichen 1 bis 7, da- 45 
durch gekennzeichnet, daB die selbstklebende Be­
schichtung eine Acrylatdispersion ist. 
9. Verwendung nach den Anspriichen 1 bis 8, da­
durch gekennzeichnet, daB die selbstklebende Be­
schichtung hautvertraglich und physiologisch unbe- 50 
denklich ist. 

55 

60 

65 

C1 
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TITLE 

INTRODUCTION 

·o1oo138 

This invention relates to a measuring tape and to a method 

.5 of forming a measuring tape. 

PRIOR ART 

Steel measuring tapes have been known ·for very many years 

and also linen or similar woven material covered in plastics 

ha.S been used. . In more recent years tapes made of glass fibre 

10 covered in plastics have been made. The plastics material 

used is normally polyvinyl chloride (PVC). 

The incorporation of glass yarn (made up of strands) into 

the PVC of a measuring tape inhibits dimensional instability 

in the longitudinal direction but such tapes are prone to 

15 splitting in the longitudinal direction if the tape is snaged 

by, for example, a nail. 
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In order to avoid this longitudinal splitting of the 

' 
tapeJ instead of longitudinal orien~ated yarn being incor-

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

This material may be glass yarn for the warp threads and 

5 plastics filaments for the weft threads. This effectively 

prevents splitting 'i?Ut dimensional stability is poor. 

It is also known to utilise so called 'non-woven' 

glass or other man-made fibres and possibly to utilise a 

bonding agent to provide a mat of such fibres arranged in 

10 random order~ Such a mat exhibits great flexibility 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 stability and is 

15 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. 

20 artificial fibres in random order and providing on at 

least one face thereof a smooth plastics coating. Pre-

ferably the yarn and fibres are encased in a plastics 

cove~ing. The in~ent1on als& includes the met~od as above 

in which the yarn-is combined with natural or artificial 

25 fibres in a bonding agent. 

The invention also includes the method as above in 

which the glass yarn is established in its a~ray by the 

use of a bonding agent to form a yarn layer, the fibres 
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are established in their random order by bonding ~o f~rm 
.... 
·"' a fibre layer and the yarn and fibre layers are enca·sed to 

form a lamination in a covering. 

The invention further includes the method as above 

5 in which the gliss yarn is established in its ar~ay by the 

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

are established in random order by bonding to· form ·tw·o · 

fibre l~yer~ _an~_ .:t~e yarn layer i~ _sandwiched [)et_ween ~he 

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

10 ing. 

Still further the invention includes the method as 

above and including establishing the.glass yarn in its 

array by use of a bonding agent to form a yarn layer and . 
encapsulating the yarn layer in a covering layer of 

15 plastics which incorporates natural or artificial fibres 

in random order. 

Conveniently the covering is extruded around the 

yarn layer. 

The fibre layer or layers may be composed of nylon,_ 

20 polyester, glass or carbon or other natural or artificial 

fibres in random order. 

DRAWINGS 

Figure 1 is a perspective view of a part of a known 

measuring tape incorporating glass yarn; 

25 Figure 2 is a perspective view of a layer of PVC 

incorporating glass fibres in random order; 

Figure 3 is a perspective view of glass yarn 

,/ 
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established in a layer by _a bonding agent; 

' Figure 4 is a perspective view partly broken away 

to show the·detail of a measuring tape constructed in 

accordance with the invention; 

5 Figure 5 is a perspective view of a laminated pre-

tape according t~ the invention; 

Figure 6 is a perspective view partly broken away of 

a further embodiment of a measuring tape constructed in 

accordance with the invention; and 

10 Figure 7 is a perspective view of an alternative form 

of pre-tape according to the invention. 

SPECIFIC DESCRIPTION 

Part of a conventional reinforced plastics measuring 
I 

tape is illustrated in Figure 1 in which the tape 1 

15 includes a plurality (in the order of forty) of glass 

yarns 2 which are encapsulated within a PVC covering 3,. 

there being graduations 4 marked thereon. Such measuring 

tapes are quite well known. 

Figure 2 illustrates a layer 5 in which natural or 

20 artificial fibres 6 are arranged in random order and in­

corporated within a PVC matrix 7. The fibre 6 may be in-

corporated within the PVC matrix 7 by any known technique, 

~or e~a.pl~ by ext~udin~ or by ~uldin5. 

Figure 3 illustrates a plurality of glass fibre yarns 

25 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 technique. The bonding agent 

.... 
may be as desired, for example," a plasticised PVC paste 

including stabilisers. 
-In accordance with the invention and referring now to 

5 Figure 4 a layer 5 made in accordance with the Figure 2 

lamina ted with ·a layer 9 in accordance with Fig!lre 3 and 

the two layers encapsul~ted in a PVC c~vering 10. This 

cove~ing 10 may be established by any known technique, for 

example extruding or moulding. Instead of encapsulating 

10 the layers in the PVC, the plastics may be applied to one 

face or both faces as a coating. 

It will be appreciated that the incorporation of the 

longitudinally ext~nding yarn in layer 9 gives good di~en­

sional stability to the tape and the incorporati~n of the 

15 random order fibres in layer 5~gives good strength and 

prevents splitting of the tape. At the same time adequate 

flexibility of the tape is achieved. 

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

by the use of a bonding agent although, if the fibres are 

20 artificial, the layer or layers may be established simply 

by the use ·of:.heat and .pressure. 

An alternative embodiment is illustrated in·Figure 5 

in whicn a layer g iK accordance with Figure 3 is s~-

wiched betwe~n two~layers 5 in accordance with Figure 2. 

25 The three layer sandwich 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 

.. . ·SAD OFUGINAL '
_.,: 

· .. h .. 

. ~--~~:. 
.,. 
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in which a layer 9 of glass yarn in accordance with Figure 

' 3 has formed around it by any known techinique, fo} example 

extrusion or moulding, an encapsulating covering 11 (or 

facing) which incorporates natural or artificial fibres 6 

5 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 formed in accordance Hith Figure 7 in t..rhich longi­

tudinal glass y-arn 2 is combined with random natural or 

· 10 artificial fibres 6 in a bonding agent 8. This may be 

done by coating the yarn with a bonding agent and, while 

the agent is still uncured, passing the coated yarn through 

a container in which loose fibres are being circulated by 

hot air_ Thus the'yarn becomes coated with fibres and the 

15 bonding agent is cured. 

-· SAQ ORIGINAL ~ .. 
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CLAIMS 
... 

1. A method of forming a masuring tape which includes 

combining glass yarn in parallel array with natural or 

artificial fibres in random order and providing on at least 

one face thereof a smooth plastics coating. 

5 2. 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 

their random order by bonding to form a fibre layer and the 

yarn and fibre layers are encased to form a lamination in 

10 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~onding 

agent to form a yarn layer, the fibres are established in 

random order by bonding to form two fibre layers and the 

15 yarn layer is sandwiched between the two fibre layers and 

the whole encased in a plastics covering. 

4. 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 

20 covering layer of plastics which incorporates natural or 

artificial fibres in random order. 

5. The method as claimed in any one of the preceding 

claims,_ in which the yarn is combined with natural or 

artificial fibres in a bonding agent. 

25 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_~s 

claimed in any one of the preceding claims. 

8. A measuring tape as claimed in Claim 7, in which 

the natural or· artifical fibres are composed of nylon, 

5 polyester, gl~ss or carb6n 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 (I 0), a primer and a pol­
yester membrane both formed on each tape surface. 
Both tape surfaces are brilliantly colored by coating with 

the primer thereon, then scale marks are printed thereon 
by a printing roller (25). Finally a I 5Jlm thick polyester 
membrane (30) is formed on each tape surface by ap­
plying a thermal pressing force utilizing a pair of temper-

ature rollers (36,38) at constant temperature of I 50°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: fait 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. 

FIG.3 38 
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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 accomplished b coating a layer of a transparent enam­
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 

5 

10 

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 ate-

15 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 

20 product yield 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 aluminum foil is used for enhancing the bond­
ing force of the polyester membrane with the tape, but 

25 the visibility of scale marks printed on the 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 order to eliminate the disadvantages and in-

30 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-

35 after. 

SUMMARY OF THE INVENTION 

film on the tape surface, the usable materials include 
resin, fiber glass and nylon etc. But it is regretful that 40 

they discovered before long that no expected effect was 
obtained by using those materials. After a long time trials 
they discovered this 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 45 

preciously used materials. 

[0007] It is an object of the present invention to pro­
vide structure of a measuring tape covered with a poly­
ester membrane 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 

[0004] Polyester membrane 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: 

1.1aying out a whole roll of tape having an original 

50 the user of the tape to read scale marks thereon con­
veniently. 
[0009] It is still another object of the present invention 
to provide the structure of the above mentioned meas­
uring tape and the manufacturing method thereof which 

55 can be manufactured simply and efficiently to shorten 
production time. 
[001 0] 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: 

I .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 a tape 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 

5 

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 I 0. Then it is wound 

10 around a sending reel I 5 which rotates associated with 
rotation of a returning reel20 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 I 0 with a light ray and drying it. Then, 

15 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 I 50°C so that there are no foam pro-

20 duced between the tape surface and membrane. Finally, 
the finished product of tape I 0 is returned to the recoiling 
reel20. 
[0016] Accordingly, as shown in the block diagram of 
Fig.2, the manufacturing method of the present inven-

25 tion comprises the steps 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- 30 

ously during proceeding the step of forming the polyes-

I .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 oiler 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; 

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. I is an approximate block diagram showing the 
steps of forming polyester membrane on a tape 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; 

35 

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

[0017] Comparing the above manufacturing process 
40 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-

45 by contributing to simplifying the manufacturing proc­
ess. 
[0018] Now the res on 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 

50 surface of the upper temperature roller 36 is formed into 
an annular groove 37 whose width being equal to that 
of the tape I 0, whereas the width of the lower temper­
ature roller 38 is a little bit smaller than that of the tape 

Fig. 5 is a drawing of a finished product of a tape 55 

according to the present invention. 

I 0 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 I 0. 
[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 modifications 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: 

2. 

3. 

4. 

5. 

(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
ing it; 
(3)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. 

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

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. 

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. 

The manufacturing method as claimed in claim 1, 

wherein the thickness of said polyester membrane 
is 15flm. 

6. The manufacturing method as claimed in claim 1, 
5 wherein said polyester membrane is applied to both 

surfaces of said tape. 

7. The manufacturing method as claimed in claim 1, 
wherein said polyester membrane is adhered to the 

10 surface of said tape by means of thermal pressing 
force exerted by said pair of temperature rollers. 

15 

8. 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, 

20 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 

25 property and also ensure durability of sad scale 
marks on said tape without exfoliating. 

9. The structure of a measuring tape as claimed in 
claim 8, wherein the thickness of said polyester 

30 membrane is 15flm. 

35 

40 

45 

50 

55 

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

11. The structure of a measuring tape as claimed in 
claim 8, wherein the color of said primer is yellow. 
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Description 

[0001] The present invention is generally related to re­
tractable tape rule assemblies and more particularly to 
tape rule assemblies of the spring retractable type. 5 

[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 10 

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. 15 

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- 20 

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 25 

angle triangle. The hypotenuse of the triangle represents 
a close 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- 30 

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-

the retractable rule assembly including any one or more 

of the following 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 1 0.5 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 

(ii) said elongated blade having a width in the flat­
tened configuration thereof having a dimension with­

in the range of 1.1 0" - 1.5" (approximately 2.8 to 3.8 
em), a height in the concavo-convex configuration 
thereof having a dimension within the range of 0.25"-
0.40" (approximately 0.6 to 1.0 em) and a thickness 
in either configuration thereof having a dimension 
within the range of 0.0045" to 0.0063" (approximate­

ly 0.011 to 0.016 em); 

and/or 

(iii) 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 0.8 to 1.5 em) 
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 em). 

bly that will provide greater standout with a greater ratio 
of linear horizontal standout to actual standout. 

[0005] In accordance with the present invention in an-
35 other aspect there is provided a retractable rule assembly 

[0003] An objective of the present invention is to fulfil 

the need expressed above. 
[0004] In accordance with the present invention in one 
aspect there is provided 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 one end connected 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 

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 outwardly through an opening in said hous-

40 ing assembly for use; a coil spring 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 

45 configuration when wound on the reel and to have a con­
cava-convex cross-sectional configuration when extend­
ing outwardly of said housing assembly opening in nor­

mal use, the concavo-convex cross-sectional configura-
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 5o 

tion having a height measured as the perpendicular dis­
tance between the apex of the blade and a line joining 
the side edges of the blade; and a blade holding 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 55 

extension outwardly of said housing assembly opening 
and to release the blade from any position in which it is 
held; 

3 

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 from the 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 concavo-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 

(ii) that said elongated blade has a width in the flat­
tened configuration thereof having a dimension with­
in the range of 1.1 0" - 1.5" (approximately 2.8 to 3.8 
em), a height in the concavo-convex configuration 
thereof having a dimension within the range of0.25" -

0.40" (approximately 0.6 to 1.0 em) and a thickness 

in either configuration thereof having a dimension 
within the range of 0.0045" to 0.0063" (approximate­
ly 0.011 to 0.016 em) 
and/or 

(iii) 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 em) 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 em). 

[0006] In accordance with one preferred combination 
of features, there may be provided in accordance with 

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 ofconcavo-convexcur­
vature sufficientto enable the blade to stand out arcuately 

5 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 
10 its flattened configuration is within the range of 1.1 0" -

1.5" (approximately 2.8 to 3.8 em); 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 em); 
and the thickness of the elongated blade in either con-

75 figuration thereof is within the range of 0.0045" to 0.0063" 

(approximately 0.011 to 0.016 em). 
[0008] The geometty of the cross-section of the ex­
tended blade is also important in increasing blade stan­
dout. Preferably, the concavo-convex cross-sectional 

20 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 

25 curvature of the opposite integral arcuate end section); 

preferably, the radius of curvature of the central section 
is a dimension within the range of 0.35" to 0.60" (approx­
imately 0.8 to 1.5 em) and the radius of curvature of each 
end section is a dimension within the range of 1.0" to 5.0" 

30 (approximately 2.5 to 12.7 m). 

[0009] In some 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 em) and the radius of curvature of said end section 

35 is a dimension within the range of 2.0" to 4.0" (approxi­

mately 5.1 to 1 0.2 em). 

[001 0] Preferably the metal ribbon of said spring has 
a width which is 95%-120% of the width of the metal 

the present invention a retractable rule assembly that 
includes a housing assembly and a reel rotatably mount- 40 

ed in the housing assembly. An elongated blade formed 

ribbon of said blade in its flattened configuration, more 
preferably the metal ribbon of said spring is 100%- 110% 
of the width of the metal ribbon of the blade. It is preferred 

of a ribbon of metal is mounted on 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 reel to rotate the reel in the housing assembly 
in a direction to wind the elongated blade about the reel 
when the blade is extending outwardly of the housing 
assembly opening. The blade has a "normal" concavo­
convexcross-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 

that said housing assembly does not substantially ex­

ceed 3.65" (approximately 9.3 em) in height, more pref­

erably that said housing assembly does not substantially 
45 exceed 3.25" (approximately 8.3 em) 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 inoper-
5o ative position and a holding position, 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-

55 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 holding position thereof, said inte-

4 
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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 of the 
metal ribbon of said spring (32) is 0%- 25% thinner than 5 

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 em) for a blade length 
that is at most approximately 33 feet (approximately 1 0 10 

m), wherein the height of the housing assembly does not 
substantially exceed 3.45 inches (approximately 8. 76 
em) for a blade length that is at most approximately 30 
feet (approximately 9 m), and wherein the height of the 
housing assembly does not substantially exceed 3.25 15 

inches (approximately 8.3 em) 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 20 

within the range of 1.1 0"- 1.5" (approximately 2.8 to 3.8 
em), a height in the concavo-convexconfiguration thereof 
having a dimension within the range of 0.25"-0.40" (ap­
proximately 0.6 to 1.0 em) and a thickness in either con­
figuration thereof having a dimension within the range of 25 

0.0045" to 0.0063" (approximately 0.011 to 0.16 em) and 
wherein said blade stands out arcuately a length meas­
ured along the blade of from at least 1 0.5 feet (approxi­
mately 3.2 m) up to approximately 13 feet (approximately 

4~. ~ 

[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 em), a height in the 
concavo-convex configuration thereof having a dimen- 35 

sian within the range of 0.30"-0.35" (approximately 0. 76 

to 0.89 em) 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 em). Conveniently, said 
elongated blade has a width of approximately 1.25" (ap- 40 

proximately 3.17 em), a height in the concavo-convex 
configuration thereof approximately of 0.32" (approxi­
mately 0.81 em) and a thickness in either configuration 
thereof of approximately 0.0051" (approximately 0.013 

~· ~ 
[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 present invention, it is a further objective to provide 
a retractable rule assembly having a blade constructed 5o 

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: 55 

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

5 

of plastic material adhered to a concave side thereof. 

2. A retractable rule assembly wherein the metal rib­
bon of the spring has a width which is 95%-120% of 
the width of the metal ribbon of the blade. 

3. A retractable 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 from an end there­
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 ape­
ripheral wall extending from a periphery thereof and 
terminating in a free edge, the housing members be­

ing fixed together 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 peripheral 
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 connection 
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 opening 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 reel to said 
housing assembly opening. 

6. The housing assembly includes a bottom wall hav­
ing an exterior portion at an end position adjacent 
the housing assembly opening which projects below 
the exterior surface portion extending therefrom to­
ward an opposite end to provide a finger grip en­
hancing configuration. 



APEX TOOL GROUP, LLC - EX. 1005-204

7 EP 1 647 797 A1 8 

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] In the broader aspects of the present invention, 
it is an objective to provide any known retractable rule 
assembly with improved blade standout by constructing 
a blade therefor to have the blade cross-sectional geom­
etry briefly described above and/or the 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 configuration; 
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 comparison 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. 10 is 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. 1-3 show 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 1 0 includes a housing as­

sembly 12 and a reel14 that is rotatably mounted inside 
the housing assembly 12 (best seen in the cross-section­
al views of FIGS. 4-6). The reel 14 is mounted in the 
housing assembly 12 by a reel spindle 15 that is secured 

within the housing assembly 12 (FIGS. 4-6). An elongat­

ed tape rule blade 16 is mounted on the reel14. 
[0020] The blade 16 is formed of a ribbon of metal, the 
preferred metal being steel, and the top concave surface 

5 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 
reel14 and a second longitudinal free end 20 of the blade 
16 extends generally outwardly of the reel14. The blade 

10 16 is constructed and arranged with respect to the hous­
ing assembly 12 to extend generally from a position tan­
gential of the reel14 outwardly through a spaced opening 
22 provided in the housing assembly 12 (as shown, for 
example, in FIG. 4). 

15 [0021] Preferably the reel14 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 
the blade terminates in a hook-like structure 30 that hook­
ingly engages an edge of the wall portion 28 of the reel 

20 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 reel14 with respect to the housing assembly 

25 12 in a direction to wind the elongated blade 16 about 
the reel when the blade 16 is extending outwardly 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 coil 

30 spring 32 hookingly engages an edge of the wall portion 

28 of the reel 14 that defines the opening 26; a second 
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 detail 

35 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 
12 to a fully extended position. The fully retracted position 

40 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 

45 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] The blade 16 is constructed of a ribbon of sheet 

5o 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 portion of the blade 16 is wound about the reel 
14, the wound portion has a flat transverse cross-section 

55 (FIGS. 6 and B) and the wound layers of the coiled blade 
provide the wound blade with an abutting volute coil con­
figuration. A representative transverse cross-section of 
the extended blade 16 showing its concavo-convex con-

6 
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figuration is illustrated in FIG. 7. It can therefore be un­
derstood from a comparison of FIGS. 4-5 (and from a 
comparison of FIGS. 7-8) that when the blade 16 is 
wound around the reel14, it has the flat cross-section of 
FIG. 8 and when the blade 16 is withdrawn from the hous-
ing assembly 12 to measure an object, it returns to the 
concave-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 to rotate the 
reel14 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 a normal concave-convex cross-sectional 

configuration onto the reel 14 in an abutting volute coil 
formation in a flattened cross-sectional configuration. 
The concave-convex cross-section provides the extend­
ed blade with rigidity and maintains the blade essentially 
straight in the longitudinal direction. 

5 

width is approximately 1.25 inch, the blade height H is 
approximately 0.32 inch and the blade thickness Tis ap­
proximately 0.0051 inch. A blade constructed according 
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; 

10 a blade construction having dimensions within the more 
preferred narrower ranges identified immediately above 
for the width F, height Hand thickness Tcan have a blade 
standout in the range of at least 1 0.5feetto approximately 
12.5 feet; and a blade construction having the most pre-

15 ferred dimensions identified immediately above for the 
width F, height H and thickness T has a blade standout 
of approximately 11 feet. 

[0025] The concave-convex cross-section of the blade 
generally provides the unsupported blade 16 with blade 20 

standout. As described in greater detail below, the blade 

[0027] The concave-convex cross-section of the blade 
16 has a unique geometry (shown in FIG. 7) that increas­
es in the standout ability. The concave-convex cross­
sectional configuration of the blade 16 includes an arcu-

16 has a blade width, thickness and height of concavo­
convexcutvature sufficient to enable the blade 16 to stan­
dout arcuately a length measured along the blade of at 
least 1 0.5 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 concave-convex transverse cross-section of 
the blade 16 is provided with a geometry that also im­
proves blade standout. 

[0026] Generally, one 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
cava-convex configuration (designated H in FIG. 7); 
blade thickness (designated Tin FIG. 7); and the geom-
etry of the blade transverse cross-section when the same 
is in its normal concave-convex than configuration. Pref­
erably, the blade 12 has a width in the flattened condition 
thereof having a dimension within the broad range off rom 
approximately 1.1 0 inches to approximately 1.5 inches; 

ate central section 36 and integral arcuate end sections 
38. Each arcuate end section 38 has the same radius of 
cutvature (indicated for one of the two end sections 38 

25 in FIG. 7 by the line designated R1 ). The central section 
36 has a radius of cutvature designated R2 (FIG. 7). The 
radii ofcutvature R1 for the two end sections 38 are great­
er than the radius of cutvature R2 of the central section 
36. The central section having a radius R2 extends 

30 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 ofcutvature R2 that is a dimension within the broad 
range of approximately 0.30" to approximately 0.60"; and 

35 the radius of cutvature 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 cutvature R2 that is a 
dimension within the narrower range of approximately 

40 0.40" to approximately 0.50" and the radius of cutvature 

a height H in the concave-convex configuration thereof 
having a dimension within the broad range of approxi- 45 

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 

R1 of each end section 38 is a dimension within thenar­
rower range of approximately 2.0" to approximately 4.0". 
Most preferably, the arcuate central section 36 has a ra­
dius of cutvature R2 of approximately 0.46" and the ra­
dius ofcutvature of each end section R1 is approximately 
3.0". 
[0029] The transverse cross-sections of prior art tape 
blades are either constant cutves (i.e., constant radius 
of cutvature) or are constant cutves in the center of the 

12 has a width in the flattened condition thereof having 
a dimension within the narrower range of from approxi­
mately 1.25 inches to approximately 1.39 inches; a height 
H in the concave-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 

5o 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 than blades having cross-sec-

55 tions constructed according to the present invention. 

[0030] FIG. 9 shows a comparison of the construction 
and standout capabilities of three prior art rule assem­
blies (shown in the first six rows of the table and indicated 

7 
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with a bracket) with a preferred embodiment of the rule 
assembly 1 0 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 of the blade). The second column indicates that 
prior art blade thickness for a 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 1 0 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 

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 

5 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-

70 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-
15 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 invention to provide a 
blade width of 1.5 inches or greater. 
[0035] It can be understood by one skilled in the art 

20 that the 1.25 inch blade width of a preferred embodiment 
of the assembly 1 0 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 

two characteristics are often expressed as a percentage 25 

of linear length-out to arcuate length-out. FIG. 10 shows 

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 

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 C in FIG. 1 0 and is a measure of the total length of 30 

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 1 0. 

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 easierbymakingthe blade easierto read. 
When the preferred 1.25 inch blade (flat width F) is in its 
concavo-convex cross-sectional configuration (FIG. 7), 

Line A designates the height the housing assembly 1 0 
is required to be above the horizontal surface when the 
housing assembly 12 is angularly oriented with respect 

35 the height H thereof, as mentioned above, is approxi­
mately 0.32 inch and the curved or arcuate width W is 

to the surface at an angle D to position the arcuately 
extending blade so that the free end thereof just touches 

approximately 1.018 inches. This relatively wide width W 
of the extended blade also facilitates reading a measure­
ment from the blade 16. 

the surface. Thus, angle D generally represents the de- 40 

gree of tape rule housing assembly rotation (with respect 
[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 ofthe housing is angled approx-

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 45 

art arcuate length-out that could be achieved with a one 
imately 45 degrees with respect to the horizontal surface 
S (as indicated in the right most column of FIG. 9) which 

inch wide blade was approximately nine feet. Because 
of the relatively shallow (relative to the present invention) 
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 

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 
5o the rule assembly 1 0 is provided with a 33 foot long blade, 

a coil spring 32 must be provided to accommodate out­
ward movement of the blade 16 to its fully extended po­
sition. It can be appreciated that it is desirable to construct 
a rule assembly 10 so that the housing assembly 12 is 

55 small enough and compact enough to fit easily in one 
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 1 0 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 
forced to retractthefully extended blade andyetfits 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 proportional 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 
in the broad range set forth above for the flattened blade). 
More preferably, the spring has a width that is approxi­
mately 100 percent to approximately 11 0 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 0.0003-0.0006 
greater than the blade thickness. Thus, prior art construc­
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 a need for a new spring construction that can be used 
with the blade 16thatwill allow the footprint of the housing 
assembly to be made small to be comfortably grippable 
using one hand. 
[0040] It can thus be 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 

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-

5 other example, if the spring 32 is made one hundred 
twenty percent the width of the blade 16, the spring 32 
is preferably 0 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 

10 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. 

15 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 embodying the 
present invention for the rule assembly 10 having a 25 
foot blade is approximately 230 inches. 

20 [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 footprint 
of the housing assembly to an undesirable degree. Ex-

25 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 housing assembly 12 is further constructed 

30 to easily and comfortably fit in 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 

35 therein are shown in FIGS. 4-6 and 11. Preferably the 
housing assembly 12 and the reel 14 are constructed of 

a molded plastic. As best appreciated from FIG. 6, the 
housing assembly 12 includes a pairofcooperating mold­
ed plastic housing members 40, 42. Each housing mem-

40 ber 40, 42 includes an end wall44, 46, respectively, hav­
ing a peripheral wall48, 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 

45 direction into cooperating relation to define the housing 
assembly (where "axial direction" refers to the direction 
of the axis of rotation of the reel defined by the spindle). 
[0043] When the housing members 40, 42 are fixed 
together in the assembled rule assembly 10, the free edg-

5o es 52, 54 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 

55 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 
(shown in FIG. 6 and described below) at each end there-
of generally with a central interior 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 
extend through 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 
of the 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 of the 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. 6. Each recess-projection connection 75 is iden­
tical. Specifically, projections 74 having exterior noncir­
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 
end of the spindle 15 extends through a hole 79 of circular 
cross-section formed in opposite sides of the reel14. The 

portions of the spindle 15 that extend through the holes 
79 in the reel14 have circular exterior cross sections. A 
flange 81 on the spindle 15 engages an annular groove 

rule assembly 1 0 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 93 

5 formed on edge 52 is disposed in underlying, abutting 
relation to wall portion 50 of the housing member 44. At 
a bottom portion of the housing assembly 12, a wall por­
tion 95formed along a length of edge 54 is received within 
a recess 97 formed on a portion of the wall portion 48 of 

10 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 

15 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 

20 secured together using threaded fasteners in only three 

locations (from the point of view of one looking 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 

25 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 to be secured together without using any bolts 
in a peripheral top portion or portions of the housing as­
sembly 12. 

30 [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-foot long blade em­
bodying the invention to have up to 13 feet of blade stan-

83 in the reel 14 surrounding the hole 79 to guide the 
rotation of the reel on the spindle. Thus, the reel 14 is 35 

rotatably mounted on the spindle 15 for bi-directional ro-

dout, for example, to easily fit in a hand of a user. Spe­
cifically, it is possible to provide tape assemblies embod­
ying the present invention wherein the height (and length) 

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 32 to 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. Reel member 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 SO to help hold the reel 14 
together. The abutting engagement of the wall portions 
88, 90 on the reel with the end walls 44, 46 of the housing 
assembly 12 maintain the edge portion 84 within the 
groove 86 in the assembled rule assembly. 

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 

40 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 
for a blade length that is at most approximately 8 meters. 

45 [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 portion 
108 of the housing assembly 12 can be made to have a 
relatively arcuate profile (FIG. 2, for example) that gen-

5o 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 

[0046] The housing members 40, 42 include portions 55 

along the abutting free edges thereof 52, 54, respectively, 

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 

of tongue and groove construction (FIG. 6) to help secure 1 0 is dropped. 
the molded housing members 40, 42 of the assembled [0050] A peripheral portion of housing assembly 12 is 
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provided with a rubber-like coating 11 0 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 1 09 (FIGS. 4-5) having an exterior portion 1 07 at an 

end position adjacent the housing assembly opening 22 
which projects below an exterior surface portion 1 08 ex­
tending therefrom toward an opposite end 113 of the bot­
tom wall1 09 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 1 09; the portion 1 08 
of the wall 1 09 therebetween is generally recessed to 
provide the finger grip enhancing configuration 119 for 
the gripping hand of the user. This recessed area or grip-

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 

5 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 holding member 126 is an arcuate member 

10 that is movable along an arcuate path between the two 
positions as aforesaid. The holding member 126 has an 
interior free end portion 128 that is movable into wedging 
engagement with the tangentially extending portion of 
the blade 16 to engage and hold the blade against an 

15 interior holding structure 130 (FIG. 5) 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 

ping area 119 on the bottom of the housing assembly 12 20 

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 

below. The holding member 126 has an exterior thumb 
engaging portion 132 configured to be moved digitally to 
selectively move the holding member 126 from its nor-
mally inoperative position and its holding position. The 
exterior thumb engaging portion 132 is best seen in FIGS. 
1-2. to be easily held in 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 
a transversely 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 supporting 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 arranged to be manually actuated 
to hold the blade 16 in any position of extension outwardly 

25 [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-

30 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 

35 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 holding member 126 
engages holding structure 140 (FIG. 5) integrally formed 
on the housing assembly 12 to releasably lock the holding 

40 member 126 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 

45 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 holding struc­
ture 140 andcausingthefree end 128to move in a locking 

5o direction with respect to 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-

55 ward) direction thereafter wedges the free end 128 of the 
flexible body portion 133 against blade 16 to hold the 
blade 16 in place against the spring force of the coil spring 
32 and moves the locking structure 138 into abutting en-
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gagementwith a locking surface 141 on the 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 interior 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, 

5 

steady manner against the 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 

10 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 acrylic adhesive. It is also contemplated to use Mylar® 

15 and Nylon® to construct the film. Preferably the film has 
a thickness dimension within the range of approximately 
0.006 inches to approximately 0.014 inches. It is possible 
in embodiments of the invention to apply this film to the 
blade of any known tape rule assembly. 

(i.e., on a longitudinally directed line of sight) the top sur- 20 

faces (not visible in the figures) of each rib of the interior 
holding structure 130 are transversely spaced in a con­
cave array to receive and support the convex side of the 
blade. 

[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 

[0056] To release the blade 16, the user pulls 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 
141 to release the holding member 126 from engagement 

25 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 1 0.5 

with a blade 16. The holding member 126 resiliently re- 30 

turns to its normal arcuate shape. It can be appreciated 
from FIG. 2 that the recess 129 on the free end 128 of 

inches; and most preferably, the length of the blade 16 
from the free end thereof that is covered by the film 158 

is approximately 6 inches. It is 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 the holding member 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. 

in overlying relation to one another when the blade 16 is 
35 in its fully retracted configuration. Typically in a tape rule 

assembly, the tape blade starts to wrap on itself at ap-
[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 40 

pulls the blade 16 out of the housing assembly 12 with 

proximately 9.5 inches when a typical reel size of approx­
imately 2.9 inches in outer diameter is used in the con­
struction. The film 158 is provided because most failures 
in a rule blade 16 occur within the first six inches of the 
free end of the blade 16 from cracks or tearing. 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-

the other hand. When a sufficient length of blade 16 has 
been withdrawn from 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 out of wedging engagement with 
the blade 16 in the manner described above. If the holding 
member 126 is not used during the taking of a measure­
ment, the user can simply hold the 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 

45 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 

5o 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 film 

55 158 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 seen in 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 aU-shaped hook 
portion 152 bent at a generally right angle from an end 
of the concave-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 limited 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 

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 against the workpiece when the convex side 

5 of the blade 16 is against the workpiece, which facilitates 
reading a measurement. This is helpful in taking meas­
urements because the curve height H of the cross section 

is preferably approximately 0.32 of an inch so that the 
curve height of the blade is relatively high. 

10 [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 

15 16 and to hold the free end of the blade 16 while a me as-

of hook movement). The limited sliding engagement al- 20 

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 

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 a surface 
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. 

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 holding member 34 slides 
longitudinally with respect to the blade 16 a distance ap­
proximately equal to the thickness of the hook portion 
152 (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. 

25 [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 on the 
front of the rule assembly 10 when the blade 16 is in the 
fully retracted position. Transversely spaced corners 171 

30 on the free end 20 of the blade 16 are mitered (FIG. 4) 

[0063] The U-shaped hook portion 152 includes a bight 
section 160 extending transversely downwardly from a 35 

convex side of the free end of the blade 16 and spaced 

inwardly from opposite longitudinal edges of the blade 
16; the leg sections 162 of the hook 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 opposite longitu­
dinal edge starting at a distance of approximately 3/32 
of an inch from the free end of the blade 16. 

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 that can 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 object or workpiece. The 
side catch structure provided by the legs 162 can function 
to secure the free end of the blade 16 during a measure­
ment. The side catch structure provided 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 concave­
convex cross-section of the blade 16. The legs 162 of 

40 [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 portion 
45 152 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 to prevent possible damage to the hook mem-
5o 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 opening 22. 
[0067] The details of the construction of the housing 

55 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 

13 
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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 1 0 must be 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

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 portion 
150 so that an impact on the hook portion 152 of the 

5 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 

10 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 

15 upper edges of the mounting portion 150 impacts struc­
ture at the top of the opening 22. More specifically, it can 
be appreciated from FIGS. 4 and 11 that the lateral edges 
of the mounting portion 150 adjacent the hook portion 
152 provide upwardly facing surfaces 206 which engage 

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 25 

housing assembly. By positioning the lowerfrontwall por-

20 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 21 0 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 21 0 do not limit the upward movement of the 

tion 200 essentially flush with the central front wall 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 1 0, 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 

hookmember34 in the opening 22. This is because when 
the hook member 34 moves upwardly in the opening 22 
during impact, the edges 21 0 of the blade 16 engage the 

30 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 1 0 shown, the conca-

35 vo-convex cross sectional curve height of the blade 16 
is such that the edges 210 are normally above the up-

wardlyfacing surfaces 206 on the mounting structure 150 
of the hook member 34. When the hook member 34 at 
the opening 20 is moved upwardly with respect to the 

40 housing assembly opening 22 by an impact, the edges 
21 0 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 22. The recess 129 is provided in the free end 128 of the 

holding member 126 so that if the hook member 34 is 
caused to move upwardly in the opening 22 because of 45 

an impact, the free end 128 of the holding member 126 
does not prevent upward movement of the hook member 

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 portion abut the downwardly facing sur­
faces 208 at the opening 22, the hook member 34 reach-

34 in the opening 22 so that the bottom edge 177 can 
move upwardly to a position flush with exterior housing 
assembly 12 bottom end surface 170. More particularly, 
the central recess 129 is of a width to operatively accom­
modate the width of the hook member mounting portion 
150. Therefore when the hook 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 

5o 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 1 0 is constructed and arranged such that the 
bottom edge 177 of the hook member 34 moves upwardly 

55 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 hook member 34 impact the downwardly 
facing surfaces 208 on the housing assembly 12. When 

14 
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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 to the hook member 34. 

[0075] It can be appreciated by one skilled in the art 
that it is within the scope of the present invention to apply 
the teachings presented herein to construct a tape meas­
ure of a wide range of sizes and that it is not intended to 

[0070] It can be understood that the coiled blade 16 
has a tendency 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 at the 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 

5 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., 

10 flattened width) tape blade with increased standout. Be­
cause it is contemplated to provide tape measure assem­
blies with the features of the invention enumerated herein 
separately or in any combination, it can be understood 
that a wide range of tape measure assemblies having 

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. 

15 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 

[0071] One skilled in the art will understand that the 20 

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-

protective film; a housing opening height and hook mem­
ber size; and/or a fitment 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 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 

25 filed. 

any known tape rule assembly. Similarly, an end hook 
member embodying the present invention 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 

30 

in which the spindle is mounted therein, the height di­
mension of the housing assembly opening relative to the 35 

dimension of the downwardly extending portion of the 
hook member on the free end of the blade and construe-
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. 40 

[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 45 

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 5o 

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 55 

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. 

15 

1. A retractable rule assembly comprising 
a housing assembly (12); 
a reel (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 opening in a normal 
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 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 1 0.5 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 width (F) in 
the flattened configuration thereof having a dimen­
sion within the range of 1.1 0" - 1.5" (approximately 
2.8 to 3.8 em), a height (H) in the concavo-convex 5 

configuration thereof having a dimension within the 
range of 0.25"-0.40" (approximately 0.6 to 1.0 em) 
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 em). 10 

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 15 

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 em) and the radius 20 

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- 25 

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 retractable rule assembly as defined in claim 4 
wherein the metal ribbon of said spring (32) is 100% 
- 11 0% 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 em) in height. 

7. A retractable rule assembly as defined in claim 6 
wherein said housing assembly does not substan­
tially exceed 3.25" (approximately 8.3 em) in height. 

30 

35 

40 

8. A retractable rule assembly as defined in any pre- 45 

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) on the free end (20)thereof, said end hook mem-

50 

ber (34) being formed of sheet metal of a predeter- 55 

mined thickness to include a concavo-convex 
mounting portion (150) having aU-shaped hook por-
tion (152) bent at a generally right angle from an end 

16 

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 a concave side of the free end of said blade 
(16) so that said rule can be measured externally 
from an exterior surface of said U-shaped hook por­
tion (152) or internally from an interior surface of said 
U-shaped hook 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. 

1 0. 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 central interior of the adjacent end wall, each end 
of said spindle being interiorly threadedtothreadedly 

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. 

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 holding assembly (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 rnernber 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 (126) is in said holding position and 



APEX TOOL GROUP, LLC - EX. 1005-215

29 EP 1 647 797 A1 30 

(ii) an exterior thumb engaging portion (132) config­
ured to be moved digitally to move said holding mem­
ber (126) from the normally operative position there­
of to the holding position thereof, said interior free 
end portion (128) including a central recess of a width 5 

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); 10 

a reel (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 15 

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- 20 

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 opening in a normal 
concavo-convex cross-sectional configuration onto 25 

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 30 

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 1.1 0" - 1.5" (approximately 2.8 to 35 

3.8 em), 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 em) and a 
thickness (T) in either configuration thereof having 
a dimension within the range of 0.0045" to 0.0063" 40 

(approximately 0.011 to 0.016 em). 

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 45 

ribbon of said blade (16) in its flattened configuration. 

15. A retractable rule assembly as defined in any 
preceding claim 
wherein the thickness of the metal ribbon of said 5o 

spring (32) is 0%- 25% thinner than the thickness 
of the metal ribbon of the blade (16). 

16. A retractable rule assembly as defined in any 
preceding claim 55 

wherein the height of the housing assembly (12) 
does not substantially exceed 3.65 inches (approx­
imately 9.3 em) for a blade length that is at most 

17 

approximately 33 feet (approximately 10m), wherein 
the height of the housing assembly does not sub­
stantially exceed 3.45 inches (approximately 8.76 
em) for a blade length that is at most approximately 
30 feet (approximately 9 m), and 
wherein the height of the housing assembly does not 
substantially exceed 3.25 inches (approximately 8.3 
em) for a blade length that is at most approximately 
8 meters. 

17. A retractable rule assembly as defined in Claim 
13, 14, 15 or 16 
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 em) 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 
2.5 to 12.7 em). 

18. A retractable rule assembly comprising 
a housing assembly (12); 
a reel (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 opening in a normal 
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 em) 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 
2.5 to 12.7 em). 

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 em) 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 1 0.2 em). 

20. A retractable rule assembly as defined in Claim 
18 wherein the radius of curvature (R2) of said cen-

5 

tral section (36) is approximately 0.46" (approxi­

mately 1.17 em) and the radius of curvature (R 1) of 
said end section (38) is approximately 3.0" (approx- 10 

imately 7.6 em). 

21. A retractable rule assembly as defined in Claim 

18, 19 or 20 
wherein said elongated blade (16) has a width (F) in 15 

the flattened configuration thereof having a dimen-
sion within the range of 1.1 0" - 1.5" (approximately 
2.8 to 3.8 em), 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 em) 20 

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 em) and 
wherein said blade stands out arcuately a length 
measured along the blade of from at least 10.5 feet 25 

(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 30 

(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 em), a height (H) in the concavo­

convex configuration thereof having a dimension 
within the range of 0.30"-0.35" (approximately 0.76 35 

to 0.89 em) and a thickness (T) in either configuration 

thereof having a dimension within the range of 
0.005" to 0.0056" (approximately 0.013 to 0.014 
em). 

40 

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 em), 
a height (H) in the concavo-convex configuration 
thereof approximately of 0.32" (approximately 0.81 45 

em) and a thickness (T) in either configuration there-

of of approximately 0.0051" (approximately 0.013 
em). 

24. A retractable rule assembly comprising: 5o 

a housing assembly (12); 

a reel (14) rotatably mounted in said housing 
assembly; 55 

an elongate blade (16) formed of a ribbon of met­

al having one end connected to said reel and 

18 

being arranged to extend from 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 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 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 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 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 a ribbon of met­
al having one end connected to said reel and 
being arranged to extend from 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) 
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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 as to 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 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 

5 

10 

15 

a blade holding assembly (124) arranged 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 20 

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- 25 

izontal linear length of standout measured as 

the horizontal distance between the said open-

ing (22) and the distal end (20) of the blade (16); 

(14) for storage; 

the blade (16) being formed so as to 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 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 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 said open­

ing (22) and the distal end (20) of the blade (16); 

characterised in that the concavo-convex cross-section­

al configuration of said blade (16) includes an arcuate 

central section (36) having a predetermined radius ofcur-

characterised in that said elongated blade (16) has 

a width (F) in the flattened configuration thereof hav­

ing a dimension within the range of 1.1 0" - 1.5" (ap­

proximately 2.8 to 3.8 em), a height (H) in the con­
cava-convex configuration thereof having a dimen-

30 vature (R2) and integral arcuate end sections (38) each 

sion within the range of 0.25" - 0.40" (approximately 35 

0.6 to 1.0 em) and a thickness (T) in either configu­

ration thereof having a dimension within the range 

of 0.0045" to 0.0063" (approximately 0.011 to 0.016 

em). 
40 

26. A retractable rule assembly comprising: 

a housing assembly (12); 

a reel (14) rotatably mounted in said housing 45 

assembly; 

an elongate blade (16)formed of a ribbon of met-

al having one end connected to said reel and 
being arranged to extend from said reel outward- 5o 

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) 55 

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 

19 

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 em) 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 em). 

Claims 

1. A retractable rule assembly comprising 

a housing assembly (12); 

a reel (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 opening in a normal 
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 8. A retractable rule assembly as defined in any pre-
a blade holding assembly (124) constructed and ar- ceding claim wherein said housing assembly in-
ranged to be manually actuated to hold the blade eludes a pair of cooperating housing members (40, 
(16) in any position of extension outwardly of said 42), each including an end wall (44, 46) having a 
housing assembly opening (22) and to release the 5 peripheral wall (48, 50) extending from a periphery 
blade from any position in which it is held; thereof and terminating in a free edge (52, 54), said 
said blade (16) having a blade width (F), thickness housing members (40, 42) being fixed together with 
(T) and height (H) of concavo-convex curvature suf- their free edges interengaged by a plurality of bolts 
ficient to enable the blade to stand out arcuately a (68) extending through one of said housing members 
length measured along the blade of at least 10.5 feet 10 and threadedly engaged in the other at spaced po-
(approximately 3.2 m) with a horizontal linear length sitions adjacent the peripheral walls thereof and by 
of standout thereof being greater than 97% of the a fixed reel spindle (15) having a non-circular inter-
arcuate length of standout. engaging recess-projection connection at each end 

thereof with the central interior of the adjacent end 
2. A retractable rule assembly according to claim 1, 15 wall, each end of said spindle being interiorly thread-

wherein the metal ribbon of said spring (32) has a ed to threadedly receive a bolt therein extending 
width which is 95%-120% of the width of the metal through a central hole (70, 72) in the adjacent end 
ribbon of said blade (16) in its flattened configuration. wall and the recess-projection connection between 

the central hole and threaded interior. 
3. A retractable rule assembly according to claim 2, 20 

wherein the metal ribbon of said spring (32) is 100% 9. A retractable rule assembly as defined in any pre-
- 11 0% of the width of the metal ribbon of the blade ceding claim wherein said housing assembly in-
(16). eludes a fitment (118) defining a part of the housing 

assembly opening (22) adjacent a convex side of 

4. A retractable rule assembly according to any pre- 25 said blade (16), said fitment (118) having a plurality 
ceding claim ,wherein said housing assembly does of tangentially extending transversely spaced elan-
not substantially exceed 3.65" (approximately 9.3 gated ridges (120) defining surfaces for engaging 
em) in height. the convex side of said blade (16) extending tangen-

tially from said reel (14) to said housing assembly 
5. A retractable rule assembly according to claim 5, 30 opening (22). 

wherein said housing assembly does not substan-
tially exceed 3.25" (approximately 8.3 em) in height. 10. A retractable rule assembly as defined in any pre-

ceding claim wherein said holding assembly (124) 
6. A retractable rule assembly according to any pre- includes a holding member (126) mounted on said 

ceding claim, wherein a free end portion of said blade 35 housing assembly (12) for arcuate movement in op-
(16) has a clear film of plastic material (158) adhered posite directions between a normally inoperative po-
to a concave side thereof. sition and a holding position, said holding member 

having (i) an interior free end (128) movable into 
7. A retractable rule assembly as defined in any pre- wedging engagement with the tangentially extending 

ceding claim wherein said blade (16) has an end 40 portion of said blade (16) to hold the same against 
hook member (34) on the free end (20) thereof, said an interior holding surface (130) in the housing as-
end hook member (34) being formed of sheet metal sembly when said holding member (126) is in said 
of a predetermined thickness to include a concavo- holding position and (ii) an exterior thumb engaging 
convex mounting portion (150) having a U-shaped portion (132) configured to be moved digitally to 
hook portion (152) bent at a generally right angle 45 move said holding member (126) from the normally 
from an end thereof, said end hook member (34) operative position thereof to the holding position 
being mounted on the free end of said blade (16) thereof, said interior free end portion (128) including 
with the mounting portion thereof secured in limited a central recess of a width to operatively accommo-
sliding engagement with a concave side of the free date the width of said mounting portion of said hook 
end of said blade (16) so that said rule can be me as- 50 member (34). 
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 55 

end (20) of said blade (16) and spaced leg sections 
(162) extending beyond transversely spaced cor-
ners of the free end of said blade. 

20 
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*BlADE I SPRING 'BlADE I SPRING 
WIDTH UNI THICKNESS UNI 

1.000 I 0.875 0.00451 0.0051 
1.000 I 0.875 0.00511 0.0056 
1.000 I 0.875 0.0051/ 0.0056 
1.000 I 0.875 0.00561 0.0060 
1.000 I 0.875 0.0056/ 0.0060 
1.000 I 0.875 0.0056 I 0.0060 
1.250/1.250 0.0051/ 0.0051 
1.250 11.250 0.0051/0.0051 
1.250/1.250 0.0051/ 0.0051 
1.250 /1.250 0.00511 0.0051 
1.250 /1.250 0.0051/ 0.0051 

"ARCUATE" 
LENGTH-OUT 
"CIIN I FTI 

IRANGE t/- 611NII 
84/7 FT 
84/7 FT 
96/8 FT 
84/7 FT 
96/8 FT 
108/9FT 
84/7FT 
96/8 FT 
108/9FT 
120/10 FT 
132/11 FT 

**'LINEAR 
LENGTH-OUT 

"B" IINI 
!RANGE +1- 3%) 

79 
80 
86 
81 
91 
93 
83 
95 
107 
119 
129 

• BLADE WIDTH MEASURED IN FlAT FORM OR ARCUATE PERIMETER OF THE CROSS SECTION 
•• RAW STEEL THICKNESS WITHOUT COATINGISI 
••• ACTUAL UTILITY OF TAPE BlADE STANDOUT 

TAPE RULf 
REQUIRED 

HEIGHT 
TO ACHIEVE 
FUll BLADE 
EXTENSION 

"A" UNI 
!RANGE +1- 3%1 

23 
22 
40 
18 
31 
53 
5 
8 
17 
30 
38 

"'' ROTATION ANGLE REQUIRED WHEN MEASURING VERTICAL POINTS ABOVE HORIZONTAL PLANE OF BlADE TIP 

FIG. 9 

PERCENT 
LINEAR TO 
ARCUATE 

LEGNTH-OUT 
94% 
95% 
90% 
96% 
95% 
86% 
99% 
99% 
99% 
99% 
98% 

•••• 
MAXIMUM 
TAPE RULE 
ROTATION 
ANGLE ·o· 

AT FUll 
EXTENSION 
IDEGREESI 

>45 
>45 
>45 
>45 

"'/<35 
,f<25 
>45 
>45 
>45 
>45 
>45 

m 
"'C 

en 
.j:>. 

""" 
""" ~ 
~ 



APEX TOOL GROUP, LLC - EX. 1005-227

EP 1 647 797 A1 

u::; 

5 
LU 
a.. 
~ ~ (!) LU 
:z ~ 

~ (!) 

X 
LU 
0: 

L.U •U 
I 0: 

L..U :z 0 --I 
(!) 0 ,..... 
:z ~ . 
<( V) (9 :z 0 a.. 
0 __, Cc u.. 
~ ~ u 
LU :z 
a 0 

N 
~ Ci2 a.. 
LU : 0 
Cl p ::r: 
~ 
S9. 

29 



APEX TOOL GROUP, LLC - EX. 1005-228

EP 1 647 797 A1 

42 

12 

115 158 

FIG. ll 

30 



APEX TOOL GROUP, LLC - EX. 1005-229

European Patent 

Office 

EP 1 647 797 A1 

EUROPEAN SEARCH REPORT 

DOCUMENTS CONSIDERED TO BE RELEVANT 

Application Number 

EP 06 00 0362 

Category Citation of document w1th indication, where appropriate, 
of relevant passages 

Relevant 
to claim 

CLASSIFICATION OF THE 
APPLICATION [IPC) 

A 

A 

US 4 429 462 A (RUTTY EDWARD C ET AL) 
7 February 1984 (1984-02-07) 
* the whole document * 

US 1 964 248 A (WITCHGER EUGENE J ET AL) 
26 June 1934 (1934-06-26) 
* the whole document * 

1-10 G01B3/10 

1-10 

A US 4 972 601 A (BICKFORD DUDLEY V ET AL) 1-10 
27 November 1990 (1990-11-27) 

A 

A 

*column 3, line 12 - column 6, line 2 * 

DE 29 46 706 A (ROSSMANN CHRISTOPH) 
27 May 1981 (1981-05-27) 
* pages 2-4; figures 1,2 * 

US 4 275 503 A (BERGKVIST LARS A) 
30 June 1981 (1981-06-30) 
*column 1, line 62 - column 3, line 40; 
figures 1-5 * 

1-10 

1-10 

TECHNICAL FIELDS 
SEARCHED (IPC) 

G01B 

The present search report has been drawn up for all claims 

2r---~~~~-------.----~~~~~~-L-.--~~==~------~ 
~:~~,~~rch I o;;ot;:~~;,;;se;;0 6 I Beyfu~x:mr;r 

CATEGORY OF CITED DOCUMENTS 

X: particularly relevant if taken alone 
Y: particularly relevant if combined with another 

document of the same category 
A: technological background 
0: non-written disclosure 
P: intermediate document 

T :theory or principle underlying the invention 
E: earlier patent document, but published on: or 

after the filing date 
D: document cited in the application 
L : document cited for other reasons 

& :member of the same patent family, corresponding 
document 

31 



APEX TOOL GROUP, LLC - EX. 1005-230

EP 1 647 797 A1 

ANNEXTOTHEEUROPEANSEARCHREPORT 
ON EUROPEAN PATENT APPLICATION NO. EP 86 88 8362 

This annex lists the patent family members relating to the patent documents oiled in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

Patent document 

I cited in search report 

us 4429462 A 

us 1964248 A 

us 4972601 A 

DE 2946706 A 

us 4275503 A 

Publication 

I date 

07-02-1984 AU 
AU 
8R 
CA 
DE 
ES 
ES 
GB 
I L 
JP 
NL 

26-06-1934 NONE 

27-11-1990 AU 
AU 
CA 
DE 
ES 
FR 
G8 
I L 
IT 
JP 
JP 
JP 
KR 
NL 

27-05-1981 NONE 

38-06-1981 DE 
FR 
JP 
SE 
SE 

Patent family 
member(s) 

546442 82 
1862883 A 
8305373 A 
1193855 A1 
3335573 A1 
286072 u 

8703626 A1 
2127967 A 

69688 A 
59084101 A 
8383847 A 

621793 82 
6191490 A 
2028877 A1 
4831429 A1 
2026361 A6 
2653549 A1 
2237806 A 

95656 A 
1242101 8 
1793120 c 
3183901 A 
5888641 8 
9311567 81 
9882839 A 

2902882 A1 
2415794 A1 

54145161 A 
413434 8 

7801120 A 

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 

32 

I 

22-82-2006 

Publication 
date 

29-08-1985 
05-04-1984 
08-05-1984 
24-89-1985 
05-04-1984 
01-03-1986 
01-85-1987 
18-04-1984 
31-87-1987 
15-85-1984 
16-84-1984 

19-03-1992 
26-04-1991 
21-04-1991 
25-04-1991 
16-04-1992 
26-04-1991 
24-84-1991 
18-08-1992 
16-02-1994 
14-10-1993 
09-08-1991 
86-81-1993 
11-12-1993 
16-85-1991 

02-08-1979 
24-88-1979 
13-11-1979 
27-85-1980 
31-07-1979 



APEX TOOL GROUP, LLC - EX. 1005-231

,.... 
<C 
co 
Lt) 
C'\1 
0 
0 
~ 

C'\1 
c.. 
Ill 

(19) Europilsches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

111111111111111111111111111111111111111111111111111111111111111111111111111 

(11) EP 2 400 258 A1 

(12) EUROPEAN PATENT APPLICATION 

(43) Date of publication: 
28.12.2011 Bulletin 2011/52 

(21) Application number: 10196447.6 

(22) Date of filing: 22.12.2010 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES Fl FR GB 
GR HR HU IE IS IT Ll L T LU LV MC MK MT NL NO 
PL PT RO RS SE Sl SK SM TR 
Designated Extension States: 
BAME 

(30) Priority: 28.01.2010 US 299224 P 
05.10.2010 us 898275 

(71) Applicant: Stanley Black & Decker, Inc. 
New Britain, CT 06053 (US) 

(54) Tape rule and end hook therefor 

(57) A rule assembly includes a housing, a reel ro­
tatably mounted in the housing, and an elongated blade 
having an end hook member on a free end thereof. The 
elongated blade is arranged to be wound on the reel and 
to be extendable through an opening in the housing. The 
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right angle from an end of the mounting portion. The end 
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edge, and recessed edge portions disposed at corner 
portions at which the upwardly extending side edges and 

the laterally extending lower edge intersect. 
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Description 

[0001] This application relies on the benefit of priority 
from U.S. Provisional Application No. 61/299,224, filed 
on January 28, 2010, which is incorporated herein by 
reference in its entirety. 
[0002] The present invention relates to rule assem­

blies. 
[0003] A typical tape rule assembly includes an elon­
gated thin metal rule blade that is mounted on a reel 
rotatably disposed within a housing. The rule blade is 
retracted into the housing for storage by coiling it about 
the reel. To measure a work-piece, a length of the rule 

blade is pulled out of the housing to span the distance to 
be measured and the blade is held against the work-piece 
so that gradation lines and numbers printed on the blade 
can be read against a point on the work-piece. To meas-

ure a distance between two objects or surfaces, the blade 
hook at the free end of the blade may be temporarily 

secured or placed against an object or surface. 
[0004] The present invention provides improvements 
over the prior art tape rules and blade hooks. 
[0005] One aspect of the invention relates to a rule 
assembly that includes a housing, a reel rotatably mount­

ed in the housing, and an elongated blade having an end 
hook member on a free end thereof. The end hook mem-

ber includes a mounting portion and a generally hook 

portion extending from an end of the mounting portion. 
The end hook member comprises a pair of generally up­
wardly extending side edges, a generally laterally extend­

ing lower edge. The end hook member comprises re­
cessed edge corner portions disposed between the up­
wardly extending side edges and the laterally extending 
lower edge. 
[0006] Another aspect of the invention relates to a rule 
assembly that includes a housing, a reel rotatably mount­

ed in the housing, an elongated blade arranged to be 
wound on the reel and to be extendable through an open-
ing in the housing, the elongated blade having an end 
hook member on a free end thereof. The end hook mem­

ber comprises a burred portion disposed on at least a 
portion of the end hook that is position above the elon­

gated blade. 

tion, as well as the methods of operation and functions 

of the related elements of structure and the combination 
of parts and economies of manufacture, will become 
more apparent upon consideration of the following de-

5 scription and the appended claims with reference to the 

accompanying drawings, all of which form a part of this 
specification, wherein like reference numerals designate 

corresponding parts in the various figures. In one exam­
ple of the invention, the structural components illustrated 

10 herein can be considered drawn to scale. It is to be ex­

pressly understood, however, that many other configu­
rations are possible and that the drawings are for the 
purpose of example, illustration and description only and 

are not intended as a definition or to limit the scope of 
15 the invention.ltshall also be appreciated that the features 

of one embodiment disclosed herein can be used in other 
embodiments disclosed herein. As used in the specifica­

tion and in the claims, the singular form of "a", "an", and 
"the" include plural referents unless the context clearly 

20 dictates otherwise. 

FIG. 1 shows a perspective view of a rule assembly 
in accordance with an embodiment of the present 
invention; 

25 FIG. 2 shows a front of elevational view of the rule 

assembly in accordance with an embodiment of the 
present invention; 

FIG. 3 shows a side of elevational view of the rule 
assembly in accordance with an embodiment of the 

30 present invention; 

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 configuration 
in accordance with an embodiment of the present 

35 invention; 

FIG. 5 is a view similar to FIG. 4 except showing the 

blade in a fully extended configuration in accordance 
with an embodiment of the present invention; 
FIG. 6 is a cross-sectional view taken through the 

40 line 6--6 in FIG. 3; 

[0007] Another aspect of the invention relates to a rule 
assembly that includes a housing, a reel rotatably mount- 45 

ed in the housing, and an elongated blade having an end 
hook member on a free end thereof. The end hook mem-

FIG. 7 shows a front view of an end hook in accord­

ance with an embodiment of the present invention; 

FIG. 8 shows a perspective view of the end hook in 
accordance with an embodiment of the present in­

vention; 
FIG. 9 shows another perspective view of the end 
hook in accordance with an embodiment of the 
present invention; ber includes a mounting portion and a hook portion ex­

tending from an end of the mounting portion. The end 
hook member comprises a pair of generally upwardly ex- 50 

tending side edges and a generally laterally extending 
lower edge. The end hook member comprises recessed 
edge corner portions disposed between the upwardly ex­
tending side edges and the laterally extending lower 
edge. Lower corner portions of the housing are construct- 55 

ed and arranged to extend beyond the recessed edge 
corner portions of the end hook member. 
[0008] These and other aspects of the present inven-

FIG. 10 shows a side perspective view of the end 
hook in accordance with an embodiment of the 
present invention; 
FIG. 11 shows a top view of the end hook in accord­

ance with an embodiment of the present invention; 
FIG. 12 shows a rear perspective view of the end 

hook in accordance with an embodiment of the 
present invention; 
FIGS. 13A-C show the procedures involved while 

the end hook engages with a work-piece having a 
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large radius in accordance with an embodiment of 

the present invention; 
FIG. 14 shows a front view of the end hook, where 
two-thirds of the mass of hook portion of the end 

hook lies outside a center section that comprises 
one-third of the hook portion's width in accordance 

with an embodiment of the present invention; 

FIG. 15A shows a perspective view of the rule as­
sembly prior to a corner impact in accordance with 
an embodiment of the present invention; 
FIG. 158 shows a perspective view of the rule as­
sembly, where lower corner portions of the housing 
extend beyond recessed surface portions of the hook 

portion in accordance with an embodiment of the 
present invention; 
FIG. 16A-B shows a corner impact drop orientation 
and a side impact drop orientation for the rule as­
sembly in accordance with an embodiment of the 
present invention; 
FIG. 17 shows a bottom plan view of the rule assem­

bly, where a gap is located behind upwardly extend­
ing side edges of the hook portion of the end hook 
in accordance with an embodiment of the present 
invention; and 
FIGS. 18-22 show portions and dimensions of vari­

ous parts of an exemplary end hook in accordance 
with an embodiment of the present invention. 
FIGS. 1-4 show a rule assembly 10 in accordance 

with an embodiment of the present invention. The 
rule assembly 1 0 includes a housing 12, a reel 14 

(as shown in FIGS. 4 and 5) rotatably mounted in 
the housing 12, and an elongated blade 16 having 
an end hook member 34 on a free end 20 thereof. 
The elongated blade 16 is 

arranged to be wound on the reel14 and to be extendable 

through an opening 22 in the housing 12. 
[0009] In one embodiment, the housing 12 is construct­
ed to easily and comfortably fit in a hand of the user be­
cause it optimizes the use of space within the housing 
12 to house the blade 16, a coil spring 32 (as shown in 
FIGS. 4 and 5) and other cooperating components. The 

details of the internal structure of the housing 12 and the 
blade 16 mounted therein are shown in FIGS. 4-6. In one 

embodiment, the housing 12 and the reel 14 are con­
structed of, for example, a molded plastic material. 
[001 0] As can be clearly seen from FIG. 2, the housing 
12 of the rule assembly 1 0 has an overall width dimension 

HW larger than a width dimension HW1 of the housing 
near the opening 22 in the housing 12 from where the 
elongated blade 16 extends. For example, in one em­
bodiment, the width of housing 12 is bit thinner near the 
opening 22 (towards a front lower portion of the housing) 

5 

in the housing 12 from where the elongated blade 16 

extends, and smaller than the overall width dimension 
HW. 
[0011] As shown in FIG. 6, the housing 12 includes a 
pair of cooperating housing members 40, 42. In one em­
bodiment, the housing members 40, 42 are made of, for 
example, a molded plastic material. Each housing mem­

ber40, 42 includes an end wall44, 46, respectively, hav­
ing a peripheral wall48, 50, respectively, extending from 

10 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 

12 (where "axial direction" refers to the direction of the 
15 axis of rotation of the reel14 defined by a reel spindle 15). 

[0012] When the housing members 40, 42 are fixed 
together in the assembled rule assembly 10, the free edg­
es 52, 54 are interengaged as shown in FIG. 6. It can be 
thus appreciated that the end walls 44, 46 can be con-

20 sidered the side walls of the assembled housing, the 

housing having side surfaces 393, a top surface 395, a 
front surface 397, aback surface 398, and bottom surface 
399. A plurality of axially extending bolts 58 extend 
through one of the housing members 42 and threadedly 

25 engage the other housing member 40 at spaced positions 

adjacent the peripheral walls 48, 50. The housing mem­
bers 40, 42 are also fixed together by the threaded en­

gagement of bolts 68 with the fixed reel spindle 15. The 
axially extending spindle 15 is fixed at a central portion 

30 of the housing 12. In one embodiment, the fixed spindle 

15 has a noncircular interengaging recess-projection 
connection (shown in FIG. 6 and described below) at 
each end thereof generally with a central interior region 
62, 64, respectively, of the end walls 44,46 of the housing 

35 12. Each end of the fixed spindle 15 is interiorly threaded 

to threadedly receive the bolts 68 therein. The bolts 68 

extend through central holes 70, 72 formed in the respec­
tive adjacent end walls 44, 46 of the housing 12 and 
threadedly engage internal threading 73 in each end of 

40 the spindle 15. Each bolt 68 extends through a recess­

projection connection 75, when each bolt 68 is disposed 
in a respective central hole 70, 72 and threaded interior 

73. A clip 77 is secured to one side of the housing 12 by 
one of the bolts 68. The clip 77 is generally used to attach 

45 the rule assembly 10 to the belt of a user, or other at­

tachment point. In one embodiment, the belt clip 77 is 
made from, for example, a metal material. 
[0013] In one embodiment, the spindle 15 is construct­

ed of, for example, a molded plastic material or a nylon 
50 material. The construction of the recess-projection con­

nections 75 between the ends of the spindle 15 and the 
walls 44, 46 is shown in cross-section in FIG. 6. Each 
recess-projection connection 75 is identical. In one em-

in comparison with the portion of the housing 12 at a 
central axis A that passes through the axis of rotation of 55 

the reel 14. An overall width dimension W of the hook 
portion 152 of the end hook 34 is greater than the width 
dimension HW1 of the housing 12 near the opening 22 

bodiment, projections 74 having exterior noncircular 

cross-sections are integrally formed on the walls 44, 46 
and are received within recesses 76 having complemen-
tary non-circular interior cross-sections formed on each 

end oft he spindle 15. The noncircular interior and exterior 
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cross-sections cooperate to prevent rotation of the spin-

dle 15 with respect to the housing 12 when the ends of 
the spindle 15 are mounted on the projections 74 in the 
assembled rule assembly 10. Each end of the 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 

reel14 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 rotational 

movement of the reel with respect to the housing 12. As 

shown in FIGS. 4 and 6, the spindle 15 is internally slotted 
to receive the one longitudinal end 37 of the spring 32 to 
thereby secure the one end 37 of the spring 32 to the 
spindle 15. 
[0014] The reel 14 includes two reel members 78, 80 
(FIG. 6). In one embodiment, the reel 14 is made from, 

for example, a molded plastic material. The reel member 
78 includes a integral cylindrical wall portion 28 about 
which the blade 16 is wound. In one embodiment, the 
reel member 80 is disk shaped. Each reel member 78, 
80 includes an outwardly extending cylindrical wall por-

housing 12 (bolts 68). This use of the bolts 68 on opposite 

ends of the reel spindle 15 allows the housing 12 to be 
secured together without using any bolts in a peripheral 
top portion or portions of the housing 12. 

5 [0017] As shown in FIGS. 3-4, because the housing 

12 does not require bolts in the upper periphery of the 
housing 12, the top portion 1 08 of the housing 12 can be 

made to have a relatively arcuate profile (FIG. 2, for ex­
ample) that generally conforms to the profile of the reel 

10 14, thus minimizing the footprint of the housing 12, elim­

inating corners in the upper portion of the housing 12 and 
providing a comfortable curved top surface to receive the 
palm of a user's hand. This arc-shaped upper surface of 

the housing 12 also increases impact resistance of the 
15 housing 12 in case the assembly 1 0 is dropped. 

[0018] A peripheral portion of housing 12 is provided 
with a coating 110 around the gripped portion of the hous­
ing 12 to provide increased frictional engagement be­
tween the housing 12 and a user's hand and to provide 

20 a relatively soft comfortable surface for the user's hand. 

In one embodiment, the coating 11 0 is made from, for 
example, a rubber-like material. 

tion 88, 90, respectively, formed around the hole 79. An 25 

annular edge portion 84 on the wall portion 82 is received 
within an annular groove 86 formed within the reel mem-

[0019] The housing 12 includes a bottom wall 109 
(FIGS. 4-5) having an exterior portion 1 07 at an end po­

sition adjacent the housing opening 22 which projects 
below an exterior surface portion 1 08 extending there-
from toward an opposite end 113 of the bottom wall1 09 

to provide a finger grip enhancing configuration 119 for 
a gripping hand of the user. In the illustrated embodiment, 
the bottom wall1 09 (FIGS. 3-4) has the forward end por­

tion 107 disposed adjacent the housing opening 22 and 

ber 80 to help hold the reel 14 together. The abutting 
engagement of the wall portions 88, 90 on the reel 14 
with the end walls 44, 46 of the housing 12 maintain the 30 

edge portion 84 within the groove 86 in the assembled 
rule assembly 10. 
[0015] The housing members 40, 42 include portions 
along the abutting free edges thereof 52, 54, respectively, 
of tongue and groove construction (FIG. 6) to help secure 
the molded housing members 40, 42 of the assembled 

rule assembly 10 together. In one embodiment, at a top 
portion of the housing 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 93 
formed on edge 52 is disposed in underlying, abutting 
relation to wall portion 50 of the housing member 44. At 

a bottom portion of the housing 12, a wall portion 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. 
[0016] When viewed from the side elevational view, 
the housing 12 includes only two corner portions (see 

FIG. 4, for example) 96, 98. One corner 96 is adjacent 
the housing opening 22 and the other corner portion 98 
is at an opposite bottom end of the housing 12. The two 
bolts 58 are positioned in the two corner portions 96, 98, 
respectively, of the housing 12. Thus, it can be appreci­
atedthatthe housing 12 is secured together using thread­

ed fasteners in only three locations (from the point of view 
of one looking 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 12 and in the center of the 

the rearward end portion 113 at the opposite end of the 
bottom wall 1 09. The portion 1 08 of the wall 1 09 there­

between is generally recessed to provide the finger grip 
35 enhancing configuration 119 for the gripping hand of the 

user. In one embodiment, this recessed area or gripping 

area 119 on the bottom of the housing 12 is covered with, 
for example, the overmolded rubber material or a rubber­
like polymeric material. It can thus be appreciated that 

40 the housing 12 is constructed to be easily held in 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 relation with a top 
portion of the housing 12. 

45 [0020] In one embodiment, a holding assembly 124 is 

constructed and arranged to be manually actuated to 
hold the blade 16 in any position of extension outwardly 
of the housing opening 22 and to release the blade 16 

from any position in which it is held. The structure and 
50 operation of the holding assembly 124 is best appreciat­

edfrom a comparison of FIGS. 4-5. The holding assembly 
124 includes a holding member 126 mounted on the 
housing 12 for movement in opposite directions between 
a normally inoperative position (FIG. 4) and a holding 

55 position (FIG. 5). It can be appreciated that the blade 
holding member 126 is an arcuate member that is mov­

able along an arcuate path between the two positions as 
aforesaid. The holding member 126 has an interior free 
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end portion 128 that is movable into wedging engage­

ment with the tangentially extending portion of the blade 
16 to engage and hold the blade against an interior hold-

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 ing structure 130 (FIG. 5) on the housing 12 when the 

holding member 126 is in its holding position. The free 
end portion 128 includes a central recess 129 (FIG. 2, 
for example) that is described in detail below. The holding 

member 126 has an exterior thumb engaging portion 132 
configured to be moved digitally to selectively move the 
holding member 126 from its normally inoperative posi­
tion and its holding position. The exterior thumb engaging 
portion 132 is shown in FIGS. 1-2. 

5 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 

10 holding structure 130 are transversely spaced in a con­

cave array to receive and support the convex side of the 
blade. 

[0021] In one embodiment, the holding member 126 [0023] To release the blade 16, the user pulls upwardly 

on the thumb engaging portion 132 which causes the is an integral structure made of, for example, an appro­
priate durable flexible plastic material. The thumb engag­
ing portion 132 is connected by an integral outwardly 
extending neck portion 134 to an elongated arcuate flex-
ible body portion 133 that terminates in the interior free 

15 locking structure 138 on the plastic holding member 126 

to move resiliently outwardly and past the locking surface 
141 to release the holding member 126from engagement 
with a blade 16. The holding member 126 resiliently re-

end 128. The outwardly extending portion 134 is slidably 
held within and guided by a slot 136 formed within a front 20 

part of housing 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 integrallyformed on respective hous-
ing members 40,42 (only one tab is shown in the figures). 
An integral locking structure 138 on the holding member 25 

126 engages holding structure 140 (FIG. 5) integrally 
formed on the housing 12 to releasably lock the holding 

member 126 in the holding position in wedging engage­
ment with the blade 16. 
[0022] In one embodiment, to lock the blade 16 in a 30 

turns to its normal arcuate shape. It can be appreciated 

from FIG. 2 that the recess 129 on the free end 128 of 
the holding member 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. 

[0024] 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 12 in one hand and manually pulls the 
blade 16 out of the housing 12 with the other hand. When 
a sufficient length of blade 16 has been withdrawn from 

the housing 12, the user can lock the blade 16 with re-
spect to the housing 12 using the holding member 126 
to prevent the blade 16 from retracting back into the hous­
ing 12 (under the spring force of spring 32) when the user 

given position of extension, the user (while holding the 
blade 16 outwardly of the housing 12 against the spring 
force of the coil spring 32) slides the thumb engaging 
portion 132 downwardly with respective to the housing 
12 causing the locking structure 138 to slide over a 
ramped surface 142 on the holding structure 140 and 

causing the free end 128 to move in a locking direction 

35 releases the blade 12. When the measurement has been 

with respect to 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 40 

128 contacts the blade 16, continued movement of the 
thumb engaging portion 132 in the locking (downward) 
direction thereafter wedges the free end 128 of the flex-

taken, the user simply releases the holding member 126 

from holding engagement with the blade 16 by moving 
the free end 128 thereof out of wedging engagement with 
the blade 16 in the manner described above.lfthe holding 
member 126 is not used during the taking of a measure­
ment, the user can simply hold the 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 work-piece to hold the blade 16 ible body portion 133 against blade 16 to hold the blade 

16 in place against the spring force of the coil spring 32 
and moves the locking structure 138 into abutting en­
gagementwith a locking surface 141 on the holding struc-

45 outwardly of the housing 12 in a controlled and steady 

manner against the spring force of spring 32 while the 
measurement is being taken. 

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 50 

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- 55 

ture 130 by the downward force exerted by the wedged 
body portion 133. The interior holding structure 130 (not 
visible in detail) is a series of longitudinally spaced, trans-

[0025] When the blade 16 is released after taking the 

measurement, the spring 32 rotates the reel 14 with re­
spect to the housing 12 in a blade-winding direction to 
wind the blade 16 around the reel 14. A relatively 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 16 while the same is out of the 

housing 12 and while the blade 16 is being retracted un­
der the spring force of the spring 32 back into the housing 
12. In one embodiment, the film is made of polyurethane 
and is adhered to the blade by an acrylic adhesive. It is 
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also contemplated to use polyester to construct the film. 

In one embodiment, the film has a thickness dimension 
of approximately 0.0005 inches. It is within the scope of 
the invention to apply this film to the blade of any known 
tape rule assembly. 
[0026] The free end 20 of the blade 16 is frequently 
handled 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 film 158 prevents this wear because it covers the 
numbering and markings on the free end of the blade 
and thereby protects the same from being worn off. 
[0027] In one embodiment, the blade 16 is formed of 

a ribbon of metal (e.g., the metal being steel), and the 
top concave surface of the blade is printed with measur­
ing lines and digits (not shown) for measuring lengths 
and distances. A first longitudinal end 18 of the blade 16 
is connected to a first longitudinal end 35 of the coil spring 
32 and the second longitudinal free end 20 of the blade 

5 

blade is released. 

[0031] The blade 16 may be constructed of a ribbon 
of sheet metal that is shaped during the manufacturing 
to have a normal or memory configuration that has a gen­
erally arcuate or concavo-convex transverse cross-sec­

tion. When a portion of the blade 16 is wound about the 
reel 14, the wound portion has a flat transverse cross­

section and the wound layers of the coiled blade provide 
the wound blade with an abutting volute coil configura-

to tion. In other words, when the blade 16 is wound around 
the reel 14, it has the flat cross-section and when the 

blade 16 is withdrawn from the housing 12 to measure 
an object, it returns to the concavo-convex cross-section. 

Thus, the coil spring 32 is constructed and arranged be-
15 tween the housing 12 and the reel 14 to rotate the reel 

14 about the spindle 15 with respect to the housing 12 
in a direction to wind up the elongated blade 16 when 
extending outwardly of the housing opening 22 in a nor-

16 extends generally outwardly of the reel14. The blade 20 

16 is constructed and arranged with respect to the hous-

mal concavo-convex cross-sectional configuration onto 

the reel 14 in an abutting volute coil formation in a flat­
tened cross-sectional configuration. The concavo-con-

ing 12 to extend generally from a position tangential of 
the reel 14 outwardly through the opening 22 provided 
in the housing 12 (as shown, for example, in FIG. 4). 
[0028] The reel14 is mounted in the housing 12 by the 25 

reel spindle 15 that is secured within the housing 12. In 
one embodiment, the reel14 is made of a molded plastic 

and is provided with a slot or an opening26 in a central 
cylindrical wall portion 28 thereof. The one end 18 of the 
blade 16 terminates in a hook-like structure 30 that en- 30 

gages the first longitudinal end 35 of the coil spring 32 
to connect the end 18 of the blade 16 to the coil spring 
32 (FIGS. 4, 5). 
[0029] The coil spring 32 is constructed and arranged 
between the housing 12 and the reel14 to rotate the reel 35 

14 with respect to the housing 12 in a direction to wind 

the elongated blade 16 about the reel when the blade 16 
is extending outwardly of the housing opening 22. The 
coil spring 32 is generally enclosed within the central wall 
portion 28 of the reel14 (FIGS. 4-6). The first longitudinal 40 

end 35 of the coil spring 32 extends through the opening 
26 and engages the first longitudinal end 18 of the blade 

16, and a second longitudinal end 37 of the coil spring 

vex cross-section provides the extended blade with ri­

gidity and maintains the blade essentially straight in the 
longitudinal direction. 
[0032] The concavo-convex cross-section of the blade 

16 generally provides the unsupported blade 16 with 
blade standout. The concavo-convex cross-section of 

the blade 16 generally includes an arcuate central section 
36 and integral end sections 38. In various embodiments, 
the concavo-convex cross-sectional configuration of the 

blade 16 can be of the type described in commonly as-
signed U.S. Pat. No. 6,324,769, that is hereby incorpo­
rated by reference in its entirety. 
[0033] FIGS. 7-12 showdifferentviews of the end hook 
member 34. As shown in FIGS. 7-12, the end hook mem­

ber 34 includes a mounting portion 150 and a hook por-

tion 152 bent at a generally right angle from an end of 
the mounting portion 150. In one embodiment, the end 
hook member 34 is formed of, for example, a sheet metal 
material of a predetermined thickness. 
[0034] In one embodiment, the hook portion 152 has 
a generally U-shaped configuration. In one embodiment, 

the mounting portion 150 has a generally concavo-con­
vex configuration. In another embodiment, the mounting 32 hookingly engages the spindle 15. The spindle 15 is 

rigidly mounted to the housing 12 in a manner described 
above. In one embodiment, the spring 32 is a thin, flat 
ribbon of metal (e.g., the metal being steel). 

45 portion 150 has a generally flat configuration. 

[0030] The blade 16 is generally movable between a 

fully retracted position outwardly of the housing 12 to a 
fully extended position. The fully retracted position of the 
blade 16 is shown in FIG. 4andthe fully extended position 
of the blade is shown (in fragmentary view) in FIG. 5. It 
can be appreciated from a comparison of FIG. 4and FIG. 
5 that as the blade is unwound from the reel14, the coil 

spring 32 is wound around the rigidly fixed spindle 15. 
This winding of the spring around the spindle stores en­
ergy in the spring to provide spring powered rewinding 
of the blade 16 around the reel 14 when the extended 

[0035] As shown in FIGS. 1-4, the end hook member 
34 is mounted on the free end 20 of the blade 16 with 
the mounting portion 150 thereof secured in engagement 

with a concave (upper) side of the free end 20 of the 
50 blade 16 and in overlying relation thereto. 

[0036] In one embodiment, the connection between 
the free end 20 of the blade and the mounting portion 
150 may permit limiting sliding movement therebetween. 
[0037] Specifically, as shown in FIGS. 4, 9 and 11, the 

55 mounting portion 150 is provided with large holes 167 

(FIGS. 4, 9 and 11) and a plurality of rivets 169 extend 
through the holes 167 to slidably mount the end hook 
member 34 to the blade 16 for limited longitudinal relative 
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movement between the end 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 allows 
the blade 16 to be measured externally from an external 
surface 161 of the U-shaped hook portion 152 or inter­

nally from an internal surface 163 of the U-shaped hook 
portion 152. In other words, the sliding movement of the 
end hook member 34 allows an accurate measurement 
to be taken with either surface 161 or 163 in abutting 
relation with the work-piece; the hook member 34 slides 
longitudinally with respect to the blade 16 a distance ap­

proximately equal to the thickness of the hook portion 
152 (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. 
[0038] In one embodiment, the distribution of the mass 

in the hook portion 152 is such that at least half of the 
mass of the hook portion 1521ies above an upper surface 
380 (as shown in FIG. 7) of the elongated blade 16. In 
other words, in one embodiment, a larger portion of the 
mass of the hook portion 152 (and the mounting portion 

5 

a measurement. The side catch structure provided by 

the leg sections 162 also allow the blade 16 to be easily 
and steadily held in a position relative to a surface of the 
work-piece, thereby allowing a longitudinally extending 
edge of the blade 16 to be held against the work-piece. 
In one embodiment, when the convex side of the blade 
16 is against the work-piece, the longitudinal edges are 

normally spaced from the surface because of the conca­
vo-convex cross-section of the blade 16. The side catch 

10 provided by the legs 162 of the hook member 34 can be 

hooked over an edge of the work-piece to allow the user 
to hold steadily a longitudinal edge of the blade 16 very 
close to or directly against the work-piece when the con­

vex side of the blade 16 is against the work-piece, which 
15 facilitates reading a measurement. 

[0041] In one embodiment, as shown in FIG. 7, the leg 
sections 162 extend laterally beyond transversely 
spaced corners 171 of the free end 20 of the blade 16. 
In the illustrated embodiment, as shown in FIG. 7, the 

20 side surface 328 of leg sections 162 extend (at its laterally 

outermost point, when taking a vertical or plumb tangent 
line to the side surface 328 as shown) laterally beyond 
transversely spaced corners 171 of the free end 20 of 

150) is above an axis D-D (as shown in FIG. 7) passing 25 

through the upper surface 380 (as shown in FIG. 7) of 

the blade 16 by a distance of X (shown in FIG. 7). In one 

embodiment, the leg sections 162 extend laterally be­
yond transversely spaced corners 171 (as shown in FIG. 

the blade 16. In another embodiment, the distribution of 

the mass in the hook portion 152 is such that at least half 
of the mass of the hook portion 1521ies above the mount-
ing portion 150 of the end hook member 34. These con- 30 

figurations of the end hook member 34 allows for in­

creased top catching capability of the end hook member 

4) of the free end 20 of the blade 16 by at least a distance 

of 0.08 inches (i.e., by a distance equal to or greater than 
0.08 inches). In one embodiment, as seen in FIG.4, the 
corners 171 at the front edge of the blade are chamfered 

or angled. 
[0042] In one embodiment, as shown in FIG. 7, the 
upper portions of the leg sections 162 extend generally 
upwardly and outwardly above the concave side of the 
blade 16 to provide structure above the concave surface 
of the blade 16 to hookingly engage the work-piece to 

34. In one embodiment, the top catching capability of the 
end hook member 34 generally refers to the ability of a 
portion the end hook 34 to hookingly engage with a work- 35 

piece to facilitate extension of the blade 16 and to tem­

porarily secure the blade to the work-piece while a meas­

urement is being taken. In such an embodiment, the por-
facilitate extension of the blade 16 and to hold the free 
end 20 of the blade 16 while a measurement is being 
read. For example, the blade 16 can be placed against tion of the end hook34 may be a) located above the blade 

16 and b) located above and to the side of the blade 16. 
[0039] In one embodiment, the U-shaped hook portion 
152 including a bight section 160 and spaced leg sections 

162 extending upwardly from the bight section 160. In 
one embodiment, the bight section 160 of the U-shaped 
hook portion 152 is configured to extend downwardly, 
below a convex side of the free end 20 of the blade 16. 
The bight section 160 of the hook portion 152 of the hook 
member 34 provides an under-catch structure that can 

hookingly engage a work-piece to facilitate extension of 
the blade 16 and to temporarily secure the blade to the 
work-piece while a measurement is being taken. 
[0040] In one embodiment, as shown in FIG. 7, the leg 
sections 162 extend laterally outwardly beyond the lon­
gitudinally extending edges of the blade 16 to provide a 

side catch surface on each side of the blade 16 that can 
be used to hook the blade 16 to an object or work-piece. 
The side catch structure provided by the legs 162 can 
function to secure the free end 20 of the blade 16 during 

40 a work-piece such that the concave side of the blade 16 

is facing the work-piece and such that the opposite lon­
gitudinal edges of the blade 16 abut a surface on the 

work-piece at a point where they measurement is to be 
read. When the blade 16 is in this position, the upwardly 

45 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 work-piece. 
[0043] In one embodiment, the leg sections 162 extend 

upwardly above both the mounting portion 150 and the 
50 spaced corners 171 of the free end 20 of the blade 16. 

In the illustrated embodiment, as shown in FIG. 7, the 
upper surface of leg sections 162 extend upwardly above 
transversely spaced corners 171 of the free end 20 of 
the blade 16 by a distance of Y, at a maximum height as 

55 shown. In one embodiment, the leg sections 162 extend 

upwardly above the spaced corners 171 of the free end 
20 of the blade 16 by at least a distance of 0.08 inches 
(i.e., by a distance equal to or greater than 0.08 inches). 
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[0044] In one embodiment, with a substantial increase 

in the size and width of the end hook member 34, the 
end hook member 34 is to be protected from side and 
corner impacts. 
[0045] FIG. 15A shows a front plan view of the rule 
assembly. As shown in FIG. 15A, at least a portion of 
forward lower corner portions 360 of the housing 12 are 

exposed (i.e., extended beyond the notched or recessed 
edge portions 342 at the lower, opposite ends of the hook 
portion 152). In one embodiment, the blade 16 (i.e., along 
the end hook 34 attached to the free end 20 thereof) of 
the rule assembly 10 is constructed and arranged to be 
movable from a first position (as shown in FIG. 15A) to 

a second position (as shown in FIG. 158) to the end hook 
34 upon impact (e.g., the tape rule housing being acci­
dently dropped). In other words, as shown in FIG. 158, 
sufficient clearance and/or movability of the blade and 

5 

impacts (or the central axis A (as shown in FIG. 2) that 

passes through the axis of rotation of the reel14 is gen­
erally perpendicular to the surface (i.e., ground) on which 
it impacts), then the end hook member34 may not contact 
the ground during a side impact. This is at least in part 
because the thickness of the housing towards central 
portions thereof (e.g. along axis A), is such that the hook 

member 34 is signed and configured such that it will not 
contact an impact surface that is perpendicular to axis A. 

10 [0048] In one embodiment, as shown in FIGS. 7-12, 

the end hook member 34 includes a pair of generally 
upwardly extending side edges 328, a generally laterally 
extending lower edge 330, and a generally laterally ex­

tending upper edge 332. 
15 [0049] In one embodiment, as shown in FIGS. 7-12, 

the laterally extending lower edge 330 includes a pair of 
lowermost surfaces 334 lying along a common line or 
axis A-A and separated by an upwardly extending groove end hook 34 parts allows the end hook 34 to be pushed 

upwards (from its position as shown in FIG. 15A to the 
position in FIG 158) to protect the end hook 34 from bring 20 

bent upon impact. In one embodiment, as shown in FIG. 

or notch portion 336. In another embodiment, the laterally 

extending lower edge 330 including the pair of lowermost 
surfaces 334 may lie along a curved line, such as a con-

158, a large portion (i.e., in comparison with FIG. 15a) vex line (i.e., instead of the straight line). 
of the forward lower corner portions 360 of the housing 
12 extend beyond the notched or recessed edge portions 
342 at the lower, opposite ends of the hook portion 152 25 

[0050] In one embodiment, as shown in FIGS. 7-12, 
each of the upwardly extending side edges 328 extend 

along a line 8-8 that forms an angle that is between 85° 
and 1 ooo with respect to the common line A-A along upon impact. In other words, in one embodiment, as 

shown in FIG. 158, the notches 342 permit a sufficient 

portion of the forward lower corner portions 360 of the 
housing 12 to be exposed upon impact to prevent or at 
least reduce the likelihood of hook portion 152 from being 

bent/damaged upon impact. In one embodiment, when 
the rule assembly 10 is dropped in an orientation to have 
a corner impact (shown in FIG. 16A), the recessed edge 
portions 342 of the end hook member 34 are constructed 
and arranged to allow (or provide access to) the lower 
corner portions 360 of the housing 12 to receive the ma­

jority of the force upon a corner impact. 
[0046] In one embodiment, when the rule assembly 10 
is dropped in an orientation to have a side impact (shown 
in FIG. 168), the housing 12 of the rule assembly 10 is 
constructed and arranged to first receive the impact. In 
one embodiment, during a side impact (shown in FIG. 

168) of the rule assembly 10, the end hook member 34 
is protected because an overall width dimension HW (as 
shown in FIG. 2) of the housing 12 of the rule assembly 
10 is wider than the width dimension W (as shown in FIG. 
7) of the end hook member 34. In one embodiment, dur­
ing the side impact (shown in FIG. 168) of the rule as­

sembly 1 0, the housing 12 of the rule assembly 1 0 is 
constructed and arranged to receive and absorb the im­

pact in order to protect the end hook member 34 from 
bending due to the side impact (shown in FIG. 168). 
[0047] In one embodiment, the end hook member 34 
may not contact the ground during a side impact. Spe­

cifically, when the rule assembly 10 is dropped in such 
an orientation (to have a side impact) that the end wall 
44 or 46 (as shown in FIG. 6) of the rule assembly 10 
generally lies parallel a surface (i.e., ground) on which it 

which the laterally extending lower edge 330 extends. 

[0051] In one embodiment, as shown in FIGS. 7-12, 
the laterally extending upper edge 332 includes a pair of 

30 uppermost surfaces 338 lying along a common line or 

axis C-C and separated by an downwardly extending U­
shaped portion 340. In another embodiment, the laterally 
extending upper edge 332 including the pair of upper­
most surfaces 338 may lie along a curved line (i.e., in-

35 stead of the straight line). In one embodiment, the U­

shaped portion may include a pair of inwardly sloping 

edges 382 and 384, as shown in FIG. 7, and a connecting 
portion 386 constructed and arranged to join the two in­
wardly sloping edges 382 and 384. In one embodiment, 

40 the U-shaped portion 340 may include a pair of notch or 

groove portions 388 and 390 positioned at the area in 
which the connecting portion 386 join to the inwardly slop­

ing edges 382 and 384. 
[0052] In one embodiment, upper inner corners 392 

45 and 394 at which the inwardly sloping edges 382 and 

384 join with the laterally extending upper edge 332 are 
generally rounded or chamfered. In one embodiment, up­
per outer corners 396 and 398 at which the upwardly 

extending side edges 328 join with the laterally extending 
50 upper edge 332 are generally rounded or chamfered. 

[0053] In one embodiment, as shown in FIGS. 7-12, 
the end hook member 34 includes recessed edge por­
tions 342 disposed at corner portions at which the up­
wardly extending side edges 328 and the laterally ex-

55 tending lower edge 330 intersect. In one embodiment, 

the recessed edge portions 342 are constructed and ar­
ranged to protrude inwardly from a point 329 at which 
the upwardly extending side edges 328 and the laterally 
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extending lower edge 330 intersect. 

[0054] In one embodiment, as shown in FIGS. 7-12, 
the recessed edge portions 342 are constructed and ar­
ranged to extend between a first point 344 and a second 
point 346. In one embodiment, the first point 344 is at the 
end of the laterally extending lower edge 330 and the 
second point 346 is at the end of the upwardly extending 

side edge 328. In one embodiment, the linear distance 
between the first point 344 and the second point 346 is 
at least equal to 0.125 inches (i.e., is equal to or greater 
than 0.125 inches). 
[0055] In one embodiment, the recessed corner por­
tions 342 constructed and arranged to connect with the 

upwardly extending side edge 328 at the second point 
346 and to connect with the laterally extending lower 
edge 330 at the first point 344. In one embodiment, cor­
ners that lie on the first point 344 and the second point 
346 are generally rounded or chamfered. 
[0056] As clearly shown in FIG. 12, in one embodi­

ment, the end hook member 34 includes at least a burred 
portion (e.g., an area of roughness) 348 disposed on a 
portion of the end hook 34 that is positioned above the 
elongated blade 20. In one embodiment, the minimum 
height of the burred portion 348 is at least 0.003 inches 

from base to peak. In one embodiment, the height of 
burred portion 348 is between 0.010 to 0.015 inches. 
[0057] In one embodiment, the burred portions 348 dis­

posed (i.e., in multiple orientations) on the end hook 34 
are constructed and arranged to hookingly engage the 
end hook 34 with the work-piece while a measurement 

is being read. 

5 

natively), the burred portions 348 may be adjacent side 

edges 328 and extend from portions of the inner surface 
349 that are near or adjacent side edges 328 of the end 
hook 34. Furthermore, the burred portions may alterna­
tively or additionally be formed adjacent the bottom or 
lower edge 330 of the hook member 34 and extend in­

wardly toward the tape rule housing side of the hook 

member 34 (to the right in FIG. 12 as shown). In one 
embodiment, these burred portions (e.g., an area of 

10 roughness) 348 are formed during a stamping operation 

of the end hook 34.1n other words, after the stamping 
operation, the peripheral edges of the end hook member 
34 are not de-burred, leaving burrs 348 intact to provide 

a gripping attribute to the edges of the hook member 34. 
15 [0061] In one embodiment, the recessed edge portions 

342 are constructed and arranged, as shown in FIG. 13C, 
such that when the end hook member 34 hookingly en­
gages with a work-piece with a large radius, the recessed 
edge portions 342 are constructed and arranged to en-

20 gage with curved surface portions 350 of the work-piece 

352. 
[0062] FIGS. 13A-C show the end hook member 34 of 
the extended blade 16 engaging with a work-piece 352 
having two perpendicular, planar surface portions 353 

25 and 355 with a curved (i.e., with a large radius) surface 

portion 350 at an interface therebetween. As shown in 
FIG. 13A, first the burred portions 348 disposed on the 

inner surface 349 adjacent the side edge 328 of the end 
hook member 34 are brought into contact with the planar 

30 surface portion 353 of the work-piece 352. As shown in 

FIGS. 13A and 138, when the side burred portions 348 
disposed on the inner surface 349 adjacent the side edge 
328 of the end hook member 34 come in contact with the 

[0058] In one embodiment, the burred portions 348 dis­
posed on the end hook member 34 are constructed and 
arranged to provide the end hook member 34 with an 
extra catching capability (i.e., when using the end hook 35 

member 34 to take measurements of a work-piece that 

planar surface portion 353 of the work-piece 352, the end 
hook member 34 is constructed and arranged to rotate 
(as the blade 16 twists slightly) until the corner point (or 

is in an orientation other than directly below the blade 
16). Also, in one embodiment, by having an end hook 
member 34 with burred portions 348 in multiple orienta­
tions accuracy is maintained. 
[0059] In one embodiment, the burred portions 348 are 
disposed in multiple orientations on the end hook 34. In 

one embodiment, the burred portions 348 are disposed 
on the uppermost surfaces 338 of the leg sections 162. 

the first point) 344 disposed at the intersection of the 
laterally extending lower edge 330 and the curved or re­
cess edge portion 342 contacts the curved surface 350 

40 or planar surface 355 of the work-piece 352, thus, stabi­

lizing the end hook member 34. FIG. 13C shows the end 
hook member 34 in a stable configuration, where there­

cessed edge portions 342 of the end hook member 34 

In one embodiment, the burred portions 348 are disposed 45 

on the upwardly extending side edges 328 of the end 
hook34. In one embodiment, the burred portions 348 are 
disposed on the laterally extending lower edge 330 of 

engage with the curved surface portion 350 of the work­
piece 352, while the second point 346 (at the intersection 
between the curved or recess edge portion 342 and the 
side edge 328) disposed at the end of the upwardly ex­
tending side edge 328 is still in contact with the planar 
surface portion 353 of the work-piece 352. Thus, the sec-the end hook 34. In one embodiment, the burred portions 

348 are disposed on the portions of the end hook 34 
beyond the curvature of the blade 16. 
[0060] In one embodiment, as shown in FIG. 12, the 
burred portions 348 project inwardly towards the tape 
rule body (to the right in FIG. 12) from the peripheral edge 

portions of the end hook 34. For example, the burred 
portions 348 may extend from the top portions 351 of 
inner surface 349 of the hook member 34 (adjacent the 
uppermost edges or surfaces 338). In addition (or alter-

50 and point 346 contacts the first planar surface 353, while 

curved edge 342 of the end hook 34 lies adjacent to the 
curved surface 350 of the work piece, and the first point 
344 contacts a portion of the curved surface 350 or planar 
surface 355. During this operation, the lower portion of 

55 the end hook 34 is disposed slightly more closely to the 

tape rule housing (the hook member 34 is disposed at a 
slight angle) 
[0063] In one embodiment, as shown in FIGS. 7 and 
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10, the mounting portion 150 has a length dimension L, 

and the hook portion 152 has a width dimension W. In 
one embodiment, to increase side catching capability of 
the end hook 34 while limiting weight of the end hook 34, 
the width dimension W of the hook portion 152 (i.e., face 
of the end hook 34) is larger than the length L of the 
mounting portion 150 (i.e., shank of the end hook 34). 

That is, in one embodiment, a ratio of the width dimension 
W of the hook portion 152 to the length dimension L of 
the mounting portion 150 is greater than or equal to 1. 
[0064] In one embodiment, as shown in FIGS. 7 and 
11, the mounting portion 150 has a top surface area TA, 
and the hook portion 152 has a front surface area FA. In 

one embodiment, to increase side catching capability of 
the end hook 34 while limiting weight of the end hook 34, 
the front surface area FA of the hook portion 152 (i.e., 
face of the end hook 34) is made larger than top surface 
area TA of the mounting portion 150 (i.e., shank of the 

5 

in which the hook portion 152 of the end hook 341ies. By 

increasing the overall inertia of the end hook 34, in rela­
tion to the axis of rotation that runs parallel to the blade 
length, the rule assembly 10 is stabilized. This gives the 
user a more stable rule assembly 10 and more opportu­
nity to "recover and adjust" if the blade 16 begins to roll. 
[0068] When the blade 16 is fully retracted into the 

housing 12 (as shown in FIGS. 1, 3 and 4), the blade 16 
may be extracted by pulling the hook member 36 from 

10 behind the lower edge 330 (i.e., below the blade 16) of 

the hook member 34. In one embodiment, the end hook 
34 gives the user access to extract the hook member 34 
from behind the side edges 328 as well. For example, in 

one embodiment, when the blade 16 is fully retracted into 
15 the housing 12 (as shown in FIGS. 1, 3 and 4), a gap G 

(as shown in FIG. 17) is located behind the upwardly 
extending side edges 328 of the end hook 34. In other 
words, in one embodiment, when the end hook member 

end hook 34). That is, in one embodiment, a ratio of the 
front surface area FA of the hook portion 152 to the top 20 

surface area TA of the mounting portion 150 is greater 
than or equal to 1.1. Also, because the thickness of the 
metal is approximately uniform, the ratio of the weight of 

34 rests against the housing 12, the rear portions of the 

end hook member 34 immediately behind side edges 328 
are free and do not rest or abut against the housing 12. 
This gap G (as shown in FIG. 17) located behind the 
upwardly extending side edges 328 of the hook portion 
152 of the end hook 34 allows the user to extract the the hook portion 152 to the mounting portion 150 is sim­

ilarly greater than or equal to 1 .1. 
[0065] As noted above, the mass of the mounting por­

25 blade 16 along the side edges 328 of the hook member 

34. In such embodiment, the blade 16 may be extracted 
by the user by inserting a finger in the gap G (as shown 

in FIG. 17) located behind the upwardly extending side 

tion 150 (i.e., shank) of the end hook 34 is limited by 

having a ratio of the front surface area FA of the hook 
portion 152 to the top surface area TA of the mounting 
portion 150 is greater than or equal to 1 .1 and/or a ratio 30 

of the width dimension W of the hook portion 152 to the 
length dimension L of the mounting portion 150 is greater 
than or equal to 1. 

edges 328 of the hook portion 152 of the end hook mem­
ber 34. 

[0069] As can be appreciated from FIG. 17, the hous­
ing tapers, so as to have a tapered region 391, as it tran­
sitions from the side surfaces 393 to the front surface 

[0066] In one embodiment, as shown in FIG. 14, if the 
hook portion's width W is divided into three equal length 
sections 354, 356, and 358, at least two-thirds of the 

mass of the hook portion 1521ies outside a center section 
356 that comprises one third of the hook portion's width. 
More specifically, in one embodiment, as shown in FIG. 
14, the hook portion 152 may include a central section 
356, and opposing side sections 354 and 358 on opposite 
sides of the central section. The sections 354, 356 and 
358 each include a width dimension that is equal to one­

third of the width dimension W of the hook portion 152. 
In one embodiment, at least two-thirds of the mass of the 

hook portion 152 lies outside the central one third of the 
width ofthe hook portion 152 (i.e., face) of the end hook 
34. 

[0067] In one embodiment, by moving additional mass 

397 at a region near the opening in the housing that re-
35 ceives the tape rule blade. The tapered region 391 nar­

rows the width of the housing as it approaches the open­

ing 22 in the housing so that the hook is wider than the 
housing at a region where the hook portion abuts the 
housing and/or near the opening. As shown, the housing 

40 may be wider than the end hook 34 at regions spaced 

from the opening 22. This is one possible construction 
for forming the gap G, but other configurations are also 

possible. 
[0070] In one embodiment, the end hook may be 

45 formed from various types of steel material. For example, 

in one embodiment, the end hook is formed from high 
carbon steels. 

of the end hook 34 outboard of the central axis of the end 50 

hook 34, the end hook 34 acts as a stabilizer. This con­

struction of the end hook 34 (i.e., where two-thirds of the 
mass of the hook portion 152 lies outside the center sec-

[0071] FIGS. 18-22 show portions and dimensions of 
various parts of the end hook in accordance with an em­

bodiment of the present invention. The portions and di­
mensions of various parts of the end hook shown in FIGS. 
18-22 are intended to be merely exemplary and not lim­

iting in anyway. The various parts of the end hook shown 
in FIGS. 18-22 are drawn to scale in accordance with tion 356) reduces roll of the blade 16 when the blade 16 

is extended from the housing 12. This is achieved be­

cause the moment of rotational inertia of the end hook 
34 is increased. In one embodiment, the moment of in­

ertia of the end hook 34 is taken with respect to a plane 

55 one embodiment, although other scales and shapes may 
be used in other embodiments. The dimensions of vari­
ous parts of the end hook as shown in FIGS. 18-22 are 

measured in inches unless indicated othetwise. In one 
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embodiment, the dimensions of various parts of the end 

hook, as shown in FIGS. 18-22, are up to 10 percent 
greater than or up to 10 percent less than those illustrat­
ed. In another embodiment, the dimensions of various 
parts of the end hook, as shown in FIGS. 18-22, are up 
to 5 percent greater than or up to 5 percent less than 
those illustrated. FIG. 21 illustrates a radius R of the re-

cessed edge portions 342. In one embodiment, a non­
limiting range for the radius R of the recessed edge por­
tions 342 is between 0.03 to 0.4 inches. 
[0072] The aspects described above of the end hook 
including the extra top catch and side catch capabilities, 
burrs in multiple orientations, recessed edge portions, a 

ratio of the front surface area of the hook portion to the 
top surface area of the mounting portion is greater than 
or equal to 1.1, a ratio of the width dimension of the hook 
portion to the length dimension of the mounting portion 
is greater than or equal to 1, two-thirds of the mass of 

5 

10 

15 

a housing; 

a reel rotatably mounted in the housing; 
an elongated blade arranged to be wound on 
the reel and to be extendable through an open­
ing in the housing, the elongated blade having 
an end hook member on a free end thereof; 
the end hook member including a mounting por­

tion and a hook portion extending from an end 
of the mounting portion, 
the end hook member comprising a pair of gen­
erally upwardly extending side edges and a gen­
erally laterally extending lower edge, 
wherein the end hook member comprises re­

cessed edge corner portions disposed between 
the upwardly extending side edges and the lat­
erally extending lower edge. 

the hook portion lies outside a center section that com­

prises one third of the hook portion's width, at least half 20 

of the mass of the hook portion lies above the elongated 
blade, and/or an overall width dimension of the hook por-

2. The rule assembly of claim 1, wherein the recessed 
edge corner portions are constructed and arranged 

to extend between a first point and a second point, 
the first point being at the end of the laterally extend­
ing lower edge and the second point being at the end 
of the upwardly extending side edge. tion of the end hook is greater than the width dimension 

of the housing near the opening in the housing from 

where the elongated blade extends can be used sepa­
rately or in combination with one another. 
[0073] Similarly, the general teachings of the dimen­

sions and/or construction of the housing, for example, 
lower corner portions of the housing are constructed and 
arranged to extend beyond the recessed edge portions 

of the end hook member can be used separately or in 
combination with any other aspect. 
[0074] One skilled in the art will understand that the 
embodiment of the 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 invention to 

provide any known rule assembly with any or all of the 
features of the present invention. For example, the end 
hook constructed according to the principles of the 
present invention can be applied to any known rule as­
sembly. 
[0075] Although the invention has been described in 

detail for the purpose of illustration, it is to be understood 
that such detail is solely for that purpose and that the 
invention is not limited to the disclosed embodiments, 
but, on the contrary, is intended to cover modifications 
and equivalent arrangements that are within the spirit 
and scope of the appended claims. In addition, it is to be 

understood that the present invention contemplates that, 
to the extent possible, one or more features of any em­
bodiment can be combined with one or more features of 
any other embodiment. 

Claims 

1. A rule assembly comprising: 

25 3. The rule assembly of claim 2, wherein distance be­

tween the first point and the second point is at least 
equal to 0.125 inches. 

30 

4. The rule assembly of claim 1, wherein the laterally 
extending lower edge comprises a pair of lower most 

surfaces lying along a common line and separated 
by an upwardly extending groove or notch portion. 

5. The rule assembly of claim 4, wherein the upwardly 
35 extending side edges extend along a line that forms 

an angle that is between 85° and 1 ooo with respect 

to the common line along which the laterally extend­
ing lower edge extends. 

40 6. The rule assembly of claim 1, wherein the hook por­

tion is bent at a generally right angle from an end of 
the mounting portion and has a generally U-shaped 

configuration. 

45 7. The rule assembly of claim 1, wherein the mounting 

portion has a generally concavo-convex configura­
tion. 

8. The rule assembly of claim 1, wherein the hook por-
50 tion including a bight section and spaced leg sections 

extending upwardly from the bight section, the leg 
sections extending laterally beyond transversely 
spaced corners of the free end of the blade by at 
least a distance of 0.08 inches. 

55 

9. The rule assembly of claim 1, wherein the hook por­
tion including a bight section and spaced leg sections 
extending upwardly from the bight section, the leg 
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sections extending upwardly above both the mount­

ing portion and the recessed edge spaced corners 
of the free end of the blade by at least a distance of 
0.08 inches. 

10. The rule assembly of claim 1, wherein lower corner 
portions of the housing are constructed and arranged 

to extend beyond the recessed edge corner portions 
of the end hook member. 

11. The rule assembly of claim 1, wherein the end hook 
member comprises a burred portion disposed on at 
least a portion of the end hook that is positioned 

above the elongated blade. 

12. The rule assembly of claim 11, wherein the burred 
portion comprises a plurality of burrs, wherein each 
burr has a height at least 0.003 inches. 

5 

10 

15 

13. The rule assembly of claim 11, wherein the burred 20 

portion extends inwardly towards the housing from 
a portion of an inner surface of the end hook adjacent 
a generally upwardly extending side edge of the end 
hook. 

14. The rule assembly of claim 11, wherein the burred 
portion extends inwardly towards the housing from 

a portion of an inner surface of the end hook adjacent 
an uppermost surface of a leg section of the hook 

25 

portion. 30 

15. The rule assembly of claim 11, wherein the burred 
portion extends inwardly towards the housing from 
a portion of an inner surface of the end hook adjacent 
a generally laterally extending lower edge of the end 35 

hook. 

40 

45 

50 

55 

22 
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ADHESIVE MEASURING TAPE 

Field of the Invention 

This invention relates to an adhesive-backed measuring tape, in one embodiment 

5 having multiple scales thereon. 

Background of the Invention 

The variety of industries and crafts require accurate measurement of flat surfaces, 

simple curved surfaces, or compound curved surfaces. In the construction industry, 

10 retractable metal tape measures are common because of the reuse and adjustability of the 

tape measures. These tape measures do not have to be associated in direct contact with a 

substrate over the course of measurement in order to be useful. 

The art has developed a variety of measuring tapes which require periodic or 

continuous contact with the substrate being measured in order to be useful. To distinguish 

15 from "tape measures", i.e., the mechanical, retractable, metallic variety, these "measuring 

tapes" are typically polymeric, paper or other flexible substrate having an adhesive on the 

major surface opposing the measuring scale, in order for that adhesive to contract the 

substrate either periodically or continuously over the course of measurement. 

Representative examples of such measuring tapes are disclosed in the U.S. Patent 

20 No.4,149,320 (Troyer et al.); U.S. Patent No. 5,012,590 (Wagner et al.); and U.S. Patent 

No. 4,845,858 (Thomas). 

Each of the measuring tapes disclosed in the above-identified patents share some 

common features. All of the measuring tapes which have adhesive-backed surface for 

contacting the substrate periodically or continuously. All are directed for use in 

25 association with the building construction industry, and particularly that industry which 

includes concerns framing of wooden structures which have lumber studs at critical 

locations, e.g., 16 inch separation, 24 inch separation, and /or 48 inch separation. 

The measuring tapes of the above-identified patents differ in the features which 

such inventors thought valuable for the building construction industry. For example, 

30 Troyer et al. emphasizes a code for identification of specific distances superimposed on a 

single scale measuring tape, either an English scale, a metric scale, or both. By contrast, 

the stud locating tape of Thomas is based on different center stud distances and colored in 
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a code which relates to the different stud distances. This stud locating tape does not 

otherwise include numerical scales nor usefulness other than in the building construction 

trade based on specific distances between building structural components. 

The disposable layout tape of Wagner et al. discloses a multitude of coded 

5. indications for use in positioning building materials, wherein the tape is intended to be left 

in place within the building upon completion. Again, a code is employed to indicate 

specific distances, but a numerical scale was deemed not necessary. 

Each of the measuring tapes of the patents disclosed above have deficiencies which 

limit their versatility to use in the building trades. Moreover, none of the three measuring 

10 tapes disclosed in the these patents are concerned with how much a measuring tape one 

must use for smaller dimensioned constructions because all three are concerned with 

building materials locations which inevitably require many inches or centimeters of 

measuring tape for each usage. Nor are they concerned about adhesive qualities or 

characteristics of removability of the measuring tape from a surface after usage. 

15 

Summary of the Invention 

The art needs an adhesive backed measuring tape that is removable from finished 

surfaces without harm to the finished surface. 

The art also needs an adhesive backed measuring tape that is positionable or repositionable 

20 to permit adjustment of the measurement position prior to taking the actual measurement. 

As used herein, "positionable" means an adhesive or pressure sensitive adhesive 

surface can be placed against a substrate surface and easily slid over the surface into 

proper position without preadhering to the substrate; pressure is generally required to 

adhere the adhesive article to the substrate. 

25 As used herein, "repositionable" means an adhesive or pressure sensitive adhesive 

surface can be applied and adhered to a substrate and then removed (generally within 24 

hours) and reapplied without distorting, defacing, or destroying the backing, adhesive, or 

substrate; repositionable adhesives need not be positionable or vice versa. 

The art also needs an adhesive backed measuring tape which minimizes waste and 

30 maximizes the applicable starting point for measurement 
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Further, the art needs an adhesive backed measuring tape which provides both 

numerical and color for multiple measurement usage within the same length of measuring 

tape. 

One aspect of the present invention is an adhesive backed measuring tape, 

5 comprising (a) a flexible backing having two major surfaces, wherein one major surface 

has a measurement layer printed or contacted thereon and (b) a positionable or 

repositionable adhesive layer adhered to the other major surface of the flexible backing or 

to the measurement layer. 

Another aspect of the invention is a method of using an adhesive backed measuring 

10 tape identified above, comprising the steps of (a) dispensing the measuring tape from a 

roll; (b) applying the measuring tape to a substrate; and (c) removing the measuring tape 

from the substrate. 

A third aspect of the invention is an adhesive backed measuring tape, comprising 

(a) a backing having two major surfaces, wherein one major surface has a measurement 

15 layer printed or contacted thereon, wherein the measurement layer has a multiple of linear 

axes and a multiple of transverse axes, wherein each linear axis represents a linear 

segment of the measuring tape which is a function of the number transverse axes, and (b) 

an adhesive layer adhered to the other major surface of the backing or to the measurement 

layer. 

20 

25 

A feature of the invention is the use of commercially useful positionable or 

repositionable adhesives on flexible substrates to permit adjustment to measurements or 

repeatable measurements without harm to the underlying substrate. 

Another feature of the invention, in a preferred embodiment, is the use of linear 

axes along the same measuring tape to provide differing information. 

Another feature of the invention, in a preferred embodiment, is the use of a 

multiple numerical scales and colored indications which can be customized for use in 

particular industries or crafts based on key measurements that are common to that industry 

or craft. 

An advantage of the present invention is the use of positionable or repositionable 

30 adhesives on flexible substrates to minimize harm to a sensitive finished substrate, such as 

a silk garment being measured for a person. 
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Another advantage of the present invention, in a preferred embodiment, is a multi­

scale measuring tape such that waste of a disposable measuring tape is minimized because 

the starting point for use of the measuring tape can exist at any linear axis employed along 

the measuring tape. 

5 Another advantage of the invention is the ability to use convenient printing 

10 

techniques during manufacture of the measuring tape to provide customized measuring 

tapes for particular businesses within given industries or crafts to publicize and promote 

that business within the industry or craft. 

Further details of the invention are defined in the features of the claims. 

Brief Description of the Drawings 

Fig.l is a cross-sectional view of one measuring tape of the present invention 

having an adhesive backing on a major surface opposite the major surface of the 

measuring scale. 

15 Fig.2 is another embodiment of the present invention where adhesive is placed in 

contact with the scale to permit adhesion of the measuring tape on a transparent or 

translucent surface for measuring on the opposing side of that transparent or translucent 

surface. 

Fig.3 is a measuring tape of a preferred embodiment of the present invention 

20 having multiple scales along linear axes of the measuring tape. 

Embodiments of the Invention 

For purposes of the present invention, an adhesive is repositionable if it passes the 

following test: 

25 Tape samples are applied to a white bond 20 pound (9 kg) xerographic quality 

paper. For testing the paper was applied to a metal surface with double-sided adhesive. 

Tape samples are applied to the paper substrate using a 5 lb (2.3 kg), 3.25 inch (27 em) 

diameter, rubber coated roller, rolled over the tape once. The tape is then removed using a 

90 degree pull at a rate of 90 inches (2.3 m) per minute. The test is pass/fail based on 

30 damage to the paper substrate or tape substrate. Damage is defined by the inability to 

reapply the tape to the substrate, that is, paper fiber left on the tape prevents it from being 
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re-applied. If able to apply a second time, second peel of re-applied tape gives 50% or less 

of initial peel force. If tape backing is tom, ripped etc. the test is also considered a failure. 

Measuring tapes of the present invention are particularly advantageous, because 

they allow for easy, hands-free measuring on any surface condition by a single person. 

5 Because the tape will conform to surfaces of any shape, including curved surfaces, 

accurate measurement may be accomplished with great ease. 

Due to the ease of use of the present invention, measuring tapes as described herein 

find beneficial use for home consumer in such diverse projects as hanging pictures, home 

remodeling projects, craft projects, hobby proj~cts (e.g. model building), and 

10 school/science projects. Additionally, the present measuring tape is desirable for 

professional use as well, such as as a layout tool for picture framers, sign makers, 

woodworkers, graphic designers and the like. Further, the present measuring tape finds 

use as a measuring tool for drafting, architectural drawings and maps. Additional uses 

comprise as a measurement device that may be applied for selectively long term uses such 

15 as on tabletops, workbenchs, notebooks and equipment scales. 

20 

The present masking tape further provides an inexpensive courtesy item for use in 

stores, such as for fabric, clothing, hardware, furniture, and appliance stores. 

Additionally, the present masking tape may be included in do-it-yourself kits, e.g., clo.set 

storage kits. 

Because the measuring tapes of the present invention are repositionable, they leave 

no marks on finished surfaces and will not damage sensitive surfaces. Additionally, 

repositionable measuring tapes of the present invention are re-usable, thereby enhancing 

the ease of use of the present product by allowing replacement in the event of error in 

placement in the first instance. Reusability also enhances the economy of the present 

25 invention. 

Measuring Tape Construction 

Fig. 1 and Fig. 2 are alternate embodiments of a measuring tape of the present 

invention distinguished by the location of the functional layers of the measuring tape. 

30 Tape 10 in Fig. 1 has a polymeric tape backing 12 having two major opposing surfaces, 

one of which has a measurement scale layer 14 printed or contacting backing 12 and the 

other having a layer 16 of pressure sensitive adhesive. Depending on the composition and 
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properties of the measurement layer 14, adhesive layer 16 may need an optional release 

liner (not shown) in order to protect the adhesive prior to use and especially when tape is 

rolled upon itself. Preferably, printed layer 14 has sufficient properties to permit release 

of adhesive layer 16 if tape 10 is stored in a rolled fashion, more preferably in a dispenser 

5 suitable for conveniently unrolling tape 10 along the substrate to be measured. 

Fig. 2 is another embodiment of the present invention where tape 20 is composed 

of a backing 22 having two opposing major surfaces, wherein one of the major opposing 

surfaces has both a layer of measurement scale 24 and, on top of layer 24, a layer 26 of 

pressure sensitive adhesive. Tape 20 is particularly suitable for measurement of 

10 translucent or transparent materials where it is desired to have the measurement device on 

the opposite side from the location where measurement is desired. For example, in the 

manufacture of backlit signage, the assembly of colored pieces of translucent films onto a 

transparent or translucent surface may not permit the measuring tape to be adhered at the 

same location as the placement of the pieces of colored film. Use of a tape 20, 

15 conveniently called a "second surface" measuring tape, permits measurement to be 

employed without interruption of the assembly of the backlit signage phase. 

20 

For either embodiment seen in Figs. 1 and 2, a possible additional feature is a 

series of perforations to aid in removal of a specific length of tape, e.g., perforations at 36 

inch (0.9 m) intervals in a manner to simulate a conventional English Scale Yard Stick. 

Tape Backing 

Backing 12 or 22 as seen in Fig. 1 or Fig.2 can be any material having a relatively 

high tensile modulus (Young's modulus or flexural modulus) and relative insensitivity to 

temperature or humidity conditions and a ~elatively dimensionally stable structure. 

25 Nonlimiting examples of tape backing can include those materials which are, in any 

combination: 

transparent, translucent, or opaque; 

singularly colored, multiply colored, or white or black; 

glossy, matte, metallic, reflective, retroreflective, or luminescent in appearance; 

30 and 

susceptible to printing, embossing, or other means of delivery of the measurement 

scales to layers 14 or 24 . 
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Additionally, the surface (after printing of initial information) could be receptive to 

pen and pencil markings as desired by the user of the tape 10 or 20. 

The tensile modulus ofthe backing 12 or 22 can typically range from about 1.0 X 

103 lbs./in2 (7.0 x105 kg!m2) to about 5.0 X 107 lbs./in2 (3.5 x 1010 kgfm2) and preferably 

5 from 6.0 X 1 04 lbs./in2 
( 4.2 X 1 o7 kgfm2) to about 1.0 X 1 06 lbs./in2 (7 .0 X 1 os kg!m2). 

Backing 12 or 22 preferably is a polyester having a thickness of from about 0.05 

millimeters (2 mil) to about 0.10 millimeters ( 4 mil). 

The backing should withstand temperatures ranging from about -45°C to about 

65°C, and preferably from about -17°C to about 52°C. 

10 The tape should be relatively insensitive to humidity ranging from about 0% R.H. 

15 

to about 100 % R.H. 

Dimensional stability for backing 12 to 22 (described in terms of% change in 

sheet dimension) should range from about 0% to about 0.15% and preferably from about 

0% to about 0.1 %. 

Nonlimiting examples of materials from which backing 12 and 22 can be 

constructed include polymers having the physical properties described above which are 

exemplified by polyesters (PET), high density polyethylene (HDPE), polyvinylidene 

fluoride, polyvinyl chloride, nylon, and some sturdy paper products. Such backings may 

be integrally dimensionally stable (with or without tensile orientation) or can include 

20 reinforcements such as nylon filaments to achieve dimensional stability. 

Measurement Layer 

Measurement layer 14 or 24 in Fig. 1 or 2 is a functional means of printing or 

otherwise delivering a measurement scale to such layers 14 and 24. If a composition of 

25 backing 12 or 22 is unsuitable for a particular method of creating the measurement scales 

on layers 14 and 24, then such layers 14 and 24 need to have coating or other surface 

treatments to enable accurate printing of a measurement scale on such layer 14 and 24. 

For example, in case of a backing composed of paper, a surface treatment may not be 

needed. 

30 N onlimiting examples of surface treatments for layers 14 and 24 include corona 

treatment, coatings (such as disclosed in U.S. Patent Nos. 5,747,148 (Warner); and the 

like. 
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Nonlimiting examples of method of creating multiple scales on layers 14 and 24 

include electrostatic printing, inkjet printing, thermo transfers, offset, flexographic 

printing, and the like. Of these methods, flexographic printing is presently preferred. 

Particularly preferred for the creation of layers 14 and 24 are 4-color printing 

5 systems using the subtractive colors of cyan, magenta, yellow, and black ("CMYK" 

colors) to permit one skilled in the art of printing to create as many as 256 different colors 

or more according to the industry requirements or preferences. 

Colorant used for creating layers 14 and 24 can range from pigmented particles 

such as included in inkjet inks, electrostatic toners used in electrographic printing dye 

10 based inks, offset web printing inks, and the like. 

Surface embossing techniques can also be employed to mark physically the surface 

of the backing in order to provide a tactile differentiation for measurement use. 

One factor for consideration by those skilled in the art is the size of the printing job 

for a particular tape 10 or 20 and the ability to customize such tapes depending on use of 

15 printing software such as GraphicMaker™ software commercially available from 

Minnesota Mining and Manufacturing Company through its Commercial Graphics 

Division. Large format printers can print a multitude of different types of measurement 

scales on tapes 1 0' or 20 with suitable cutting or slitting of such sheets into multiple, 

narrower tapes, rolled or unrolled. 

20 

Adhesives 

Pressure sensitive adhesive layer 16 or 26 can be any pressure sensitive adhesive 

such as those known to those skilled in the art and disclosed in the Handbook of Pressure 

Sensitive Adhesives, Second Edition, Satas, Ed., (Van Nostrand, 1989). Of the various 

25 pressure sensitive adhesives tapes so disclosed, acrylic pressure sensitive adhesive tapes 

are preferred, such as those commercially available from Minnesota Mining and 

Manufacturing Company of St. Paul, Minnesota from a variety of its operating divisions 

and generally described in U.S. Patent Nos. 3,922,464; 3,691,140; 5,141,790; 5,194,299; 

4,605,592; 5,045,386; 5,296,277; and 5,229,207 and EPO Patent Publication EP 0 570 515 

30 B1 (Steelman et al.). Another suitable adhesive is disclosed in PCT Patent Publication 

W098/29516 and its related copending, coassigned, United States Patent Application 

Serial No. 08/775,844 (Sher et al.). 
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As described in these documents, both positionability and repositionability of 

measuring tapes of the present invention are desirable because of the construction of the 

adhesive layers physically and compositionally. 

For example, positionable adhesives are disclosed in EPO Patent Publication EP 0 

5 570 515 that have high shear strength. More particularly, the aqueous adhesive 

composition is capable of displaying positionability; when applied as a layer to a substrate; 

while maintaining elevated shear strength and peel adhesion. The composition comprises 

an aqueous blend of: (a) an aqueous suspension of hollow; polymeric; infusible; inherently 

tacky elastomeric microspheres; wherein the microspheres are comprised of at least 85 

10 parts by weight of at least one alkyl acrylate or methacrylate ester and up to 15 parts by 

weight of at least one polar monomer; and wherein a majority of the microspheres have a 

central cavity than is at least 10% of the diameter of the microspheres; and (b) an aqueous 

film-forming pressure sensitive adhesive latex comprising at least one long chain alkyl 

acrylate having from 4 to 12 carbon atoms; wherein the weight ratio of the microspheres to 

15 the latex; on a solids basis; is from 12 to 1 to 39 to 1. Use of this adhesive is preferred 

because one can position and reposition a measuring tape backed with this adhesive with 

minimal harm to the substrate being measured. 

Another desirable adhesive is disclosed in U.S. Patent No. 5,141,790 (Calhoun et 

al.). This pressure-sensitive adhesive tape or sheet is reliably repositionable by having a 

20 plurality of spaced clumps of particles uniformly distributed over at least one surface of 

the pressure-sensitive adhesive layer with the tips of the clumps of particles being 

substantially free from adhesive, which particles are smaller than the thickness of the 

pressure-sensitive adhesive layer. Preferred particles are glass beads which may be from 

5 to 15 mm in diameter when the thickness of the pressure-sensitive adhesive layer is 

25 about 25 mm. Each clump preferably contains from 5 to about 100 particles. The pressure­

sensitive adhesive layer cari be covered with a carrier web which has a low adhesion 

surface that is formed with depressions that protect the clumps of particles. 

Yet another useful adhesive is disclosed in U.S. Patent No. 5,296,277 (Wilson et 

al.), where the adhesive layer has at least one topologically microstructured surface 

30 comprising a plurality of pegs, optionally containing one or more beads, substantially 

uniformly distributed and protruding outwardly from the adhesive layer, wherein the pegs 

have essentially flat tops that comprise less than 25% of the total surface contact area of 

-9-
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the adhesive layer, and have a height of at least 15 mm. This adhesive composition is both 

positionable and repositionable. 

A particularly suitable adhesive on a transfer tape is commercially available from 

Minnesota Mining and Manufacturing Company (3M) of St. Paul, Minnesota, USA under 

5 the brand 3M™ Double-Coated Repositionable Film Tape 9415PC. This transfer tape 

permits transfer of the repositionable adhesive to a flexible backing, printed or unprinted. 

If a release liner is desired, release liners are also well known and commercially 

available from a number of sources. Nonlimiting examples of release liners include 

silicone coated Kraft paper, silicone coated polyethylene coated paper, silicone coated or 

10 non-coated polymeric materials such as polyethylene or polypropylene, as well as the 

aforementioned base materials coated with polymeric release agents such as silicone urea, 

urethanes, and long chain alkyl acrylates, such as defined in U.S. Patent No. 3,957,724; 

4,567,073; 4,313,988; 3,997,702; 4,614,667; 5,202,190; and 5,290,615 and those liners 

commercially available as Polyslik brand liners from Rexam Release of Oakbrook, IL, 

15 USA and EXHERE brand liners from P.H. Glatfelter Company of Spring Grove, PA, 

USA. 

One distinguishing characteristic of adhesive 26 from adhesive 16 is that adhesive 

26 should be transparent to permit the measurement layer 24 to be seen in the 

configuration of tape 20 in its second surface placement. Nonlimiting examples of 

20 transparent adhesives with transparent backings are marketed by Minnesota Mining and 

Manufacturing Company of St. Paul, MN under the brand Scotchcal™ V6089 films. 

Especially preferred among the adhesives disclosed-identified patents are those 

adhesives which are aggressive, removable, positionable or repositionable or both, and 

have low tack; all depending on the particular industry and the sensitive of the substrate at 

25 the time of adhesive placement and adhesive removable of tapes 10 and 20 from the 

substrate being measured. For example, in the fabric industry, the fabric may be 

considerably expensive and sensitive to placement of adhesives thereon, which militates 

towards a low tack adhesive. In contrast, a rough building material such as concrete 

block may require an aggressive adhesive without regard to the difficulty of removal 

30 because of the need for assurance of the adhesion during measurement. It is an advantage 

of the present invention that a variety of adhesives can be selected to be use with a variety 

of methods of printing of the measurement scale on a variety of backings, such that one 

- 10-
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those skilled in the art can tailor a particular type of tape 10 for use with particular 

industry. 

Tapes 10 and 20 can be either placed in suitable lengths along a release liner or 

rolled for dispensing from a compact dispenser. As stated above, in respect of tape 10, the 

5 surface of measurement layer 14 needs to accommodate a low-adhesion backsize property 

to permit a suitable surface for the rolling of tape 10 as intended with layer 16 on the 

opposite side from layer 14. For tape 20, the opposing major surface 28 of backing 22 

must have such low-adhesion backsize properties for unrolling from the adhesive layer 26 

when tape 20 is stored in a rolled condition. Suitable low-adhesion backsize compositions 

10 are well known to those skilled in the art including those disclosed in U.S. Patent Nos. 

4,825,763 (Truskolaski et al.); 4,873,140 (Mcintyre); and 4,587,156 (Wu). 

Printing of a tape 10 or tape 20 can be conveniently arranged to have alternating 

background color at given intervals, such as at 12 inch lengths, preferably with a 

perforation at a second interval, such as at 36 inch lengths. With the surface of backing 12 

15 suitable for various types of printing, one skilled in the art is able to customize any type of 
I 

combination of scales and backgrounds according to the desires of the market. 

Fig. 3 discloses one preferred embodiment of the present invention having a 

multiple scale on layer 14 or layer 24 of tapes 10 or 20. Viewed from above, Fig.3 shows 

a tape 30 having a multiple of linear axes A-A; B-B; and C-C and a multiple of transverse 

20 axes X-X; Y-Y; and Z-Z. Tape 30 is merely exemplary of one embodiment of the 

invention in that it shows three linear axes and three transverse axes, but the invention is 

not limited to a plurality of three. Indeed, tape 30 of the present invention can have any 

number of multiple scales from about 2 to about 20, and preferably from 3 to 5. 

The number of linear axes equals the number of transverse axes because each 

25 linear axis represents a linear segment of tape 30 which is a function of the number of 

transverse axes on tape 30. As seen in Fig. 3, the linear segments represented by axes A­

A; B-B; and C-C are equally spaced, although one skilled in the art can vary the width of 

the segments according to particular needs or particular industry. The distance between 

axes X-X and its repetition X'-X' is represented by I, the distance of which is determined 

30 according to the needs of the particular industry. After having established''the initial 

interval I, then one skilled in the art can determine the appropriate interval II which 

represents the distance between transverse axis X-X and transverse axis ,Y-Y. Moreover, 

- 11-
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the interval between transverse axis Y-Y and transverse axis Z-Z is represented by Ill in 

Fig.3. Finally, futerval IV represents the interval between transverse axis Z-Z and 

transverse axis X'-X'. 

Interval I also represents the distance from transverse axis Y-Y to transverse axis 

5 Y'-Y' (not shown) and axis Z-Z- to axis Z'-Z' (~so not shown). Thus, the configuration 

of intervals I, II, Ill, and N are such that once the Interval I is determined, then Intervals 

II, III, and N are integral fractions of Interval I and their sum equals the length of Interval 

I. Preferably, Intervals II, Ill and N are the same integral fractional number, although 

they can be different according to the needs of the one skilled in the art. For example, the 

10 Interval I can be 12 inches (30.5 em) with the Intervals II, III and N each being four 

inches (10.2 em). 

Alternatively, the distance of Interval I can be unique to the distance between 

transverse axis X-X and X'-X' with no relationship to the distance between transverse axis 

Y-Y and Y'-Y' and/or the distance between axis Z-Z and axis Z' -Z', so that one skilled in 

15 the art would recognize that the use of tape 30 can be utilized in the alternative different 

scales represented by linear segments A-A, B-B and C-C without regard to the relationship 

among linear segments A-A, B-B, and C-C. Each of the transverse axes becomes a 

repeating scale, which can be the same or different depending on the futervals I chosen. In 

one embodiment, with Interval I at 12 inches (30.5 em) and Intervals II, Ill, and Nat four 

20 inches (10.2 em), no use of tape 30 is more than four inches (10.2 em) from the beginning . 
of a foot-long scale. That configuration minimizes waste of tape 30 during usage because 

one can rotate among the closest zero point that begins an Interval I to begin adhered 

measurement of a surface. Alternatively, one can use one segment scale for one type of 

measurement on a surface and a second segment scale for a second type of measurement 

25 on that same surface. Use of different colors for lines 32, 42, and 52 within each segment 

A-A; B-B; and C-C assists such discernable usage. In other words, the measurement layer 

can have multiple scales of different systems of measurement. 

For example, linear segment A-A beginning at transverse axis X-X can be a 12 

inch (30.5 em) linear scale with linear segment B-B being a logarithmic scale beginning at 

30 transverse axis Y-Y with linear segment C-C being a metric scale beginning at transverse 

axis Z-Z. While such a combination is possible, one skilled in the art may find such 

combination of single tape 30 unduly complicated, but the possibility that industries may 

- 12-
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have such needs and the ability of measuring tapes of the present invention to be 

configured in such manner is an unexpected advantage of tapes of the present invention. 

On the assumption that tape 30 represented in Fig.3 is comprised of three linear 

segments A-A; B-B; and C-C, where each linear segment is a represents 12 inch (30.5 em) 

5 scale from each respective transverse axis, then an appreciation of how the scales may be 

so configured can occur. Transverse axis X-X can be the zero line for linear segment A­

A as distinguished by periodic markings 32 such as inch segments or fractions of inch 

segments between axis X-X and axis X'-X', which begins a repeating scale. The 

indications of such periodic lines 32 can be a contrasting color on a white surface, a 

10 contrasting color on a black surface, or some combination of white and black according to 

visually perceptible needs of the person skilled in the art. For example, background color 

34 can be white for the segment A-A between axes X-X and X' -X' with a second 

background color 36 indicating the Interval I between transverse and X'-X' and X"-X" 

(not shown but see the Interval I ending at axis X-X). In that manner, the Interval I can be 

15 easily identified within segment A-A by the background color of each Interval I preferably 

alternating between two distinguishing background colors 34 and 36 upon which periodic 

lines 32 are superimposed. 

Continuing with segment B-B, such scale begins at axis Y-Y and terminates at axis 

Y'-Y'. Periodic lines 42 can be the same or different in scale from that of periodic lines 32 

20 in segment A-A. Interval I is indicated by a background color 44 as distinguished from a 

background color 46. More than two background colors can be used according to the 

needs of one skilled in the art to further distinguish segment B-B from segment A-A of the 

scales on tape 30. The distance betwe.en the zero point of the scale of segment A-A and 

the scale of segment B-B is Interval II as seen in Fig.3. 

25 Referring now to segment C-C of tape 30, the zero point can be at axis Z-Z having 

periodic lines 52 superimposed on a background color 54 within the first interval I and a 

background color 56 in an alternating or sequential fashion for further Intervals I. 

Fig.3 demonstrates that within such described mathematical principles of the 

present invention, one can combine multiple scales onto a single measuring tape where use 

30 of periodic lines 32, 42 and 52 as distinguished by background colors 34 and 36; 44 and 

46; and 54 and 56 can provide a multitude of customize multiple scale measurements for 

customized use in a particular industry. For example, it may be significant to provide 
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certain dimensions for such industries as building construction, painting and wall 

papering, copy and crafts, fabric and clothing, furniture and appliance, signage and 

automobile detailing, and other industries. With the ability to use personal computers and 

consumer or office printing equipment, desktop publishing of measuring tapes is easily 

5 performed. Moreover, because the tape 10, 20, or 30 can be conformed to single or 

compound curved surfaces hands-free measuring of such curved surfaces is possible. 

Optionally, one can add unique symbols notable to a given industry at specific 

locations on any or all of sections A-A; B-B; and C-C. For example, one can add 16 inch 

( 40.6 em) stud location markings or one can add promotional or other branding indicia on 

10 tape (generally represented by item 60) during the course of the printing process of 

making tape 30. Preferably, one skilled in the art will learn what customized indicia are 

desired and add such markings into the printing process as needed. 

15 

While a number of embodiments have been disclosed, the invention is not so 

limited. The claims follow. 
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What is claimed is: 

1. An adhesive backed measuring tape, comprising 

(a) a flexible backing having two major surfaces, wherein one major surface has a 

5 measurement layer printed or contacted thereon, and 

10 

(b) a repositionable adhesive layer adhered to the other major surface of the 

flexible backing or to the measurement layer. 

2. The tape of Claim 1, wherein the adhesive layer also is positionable. 

3. The tape of Claim 1, wherein the adhesive layer is adhered to the other major 

surface of the flexible backing. 

4. The tape of Claim 1, wherein the adhesive layer is adhered to the measurement 

15 layer. 

5. The tape of Claim 3, further comprising a low-adhesion backsize property on the 

measurement layer. 

20 6. The tape of Claim 4, further comprising a low-adhesion backsize property on the 

other major surface of the backing. 

7. The tape of Claim 1, wherein the measurement layer has alternating background 

colors at given intervals. 

25 

8. The tape of Claim 1, wherein the tape has perforations at given intervals according 

to the measurement layer. 

9. The tape of Claim 1, wherein the measurement layer has a multiple of linear axes 

30 and a multiple of transverse axes, wherein each linear axis represents a linear segment of 

the measuring tape which is a function of the number of transverse axes. 
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10. The tape of Claim 1, wherein the backing is selected from the group consisting 

of transparent materials, translucent materials, and opaque materials; 

wherein the backing is selected from the group consisting of singularly colored 

materials, multiply colored materials, white materials, and black materials; 

wherein the backing is selected from the group consisting of glossy materials, 

matte materials, metallic materials, reflective materials, retroreflective materials, and 

luminescent materials; and 

optionally having a surface receptive to pen and pencil markings. 

11. The tape of Claim 1, wherein the adhesive layer is composed of an acrylic pressure 

sensitive adhesive material. 

12. The tape of Claim 1, further comprising a symbol printed on the measurement 

layer, wherein the symbol is selected from the group consisting of a stud location marking, 

15 a promotional symbol, a branding indicium, and combinations thereof. 

20 

13. A method of using an adhesive backed measuring tape of Claim 1, comprising the 

steps of: 

(a) dispensing the measuring tape from a roll; 

(b) applying the measuring tape to a substrate; and 

(c) removing the measuring tape from the substrate. 

14. An adhesive backed measuring tape, comprising: 

a backing having two major surfaces, 

25 wherein one major surface has a measurement layer printed or contacted thereon, 

wherein the measurement layer has a multiple of linear axes and a multiple of transverse 

axes, wherein each linear axis represents a linear segment of the measuring tape which is a 

function of the number of transverse axes, and 

(b) a repositionable adhesive layer adhered to the other major surface of the 

30 backing or to the measurement layer. 
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15. The tape of Claim 14, wherein the number of linear axes ranges from about 2 to 

about 20 measurement scales. 

16. The tape of Claim 14, wherein each linear segment is equally spaced. 

17. The tape ofClaim 14, wherein background color on the measurement layer of each 

linear segment of a linear axis has a different color from another linear segment of the 

linear axis. 

18. The tape of Claim 17, wherein background color of the measurement layer of each 

linear axis has ;1 different color from another linear axis. 

19. The tape of Claim 14, further comprising a symbol printed on the measurement 

layer, wherein the symbol is selected from the group consisting of a stud location marking, 

15 a promotional symbol, a brandi~g indicium, and combinations thereof. 

20. The tape of Claim 14, wherein the measurement layer has multiple scales of 

different systems of measurement. 

20 21. The tape of Claim 14, wherein the backing is flexible and the adhesive layer is 

adhered to the other major surface of the flexible backing. 
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(57) Abstract: A retractable rule 
assembly (10) includes a housing 
assembly (12) and a reel (14) in 

~ the housing assembly (12). An 
Q elongated blade (16) formed of 
0\ a ribbon of metal having one end 
,..-.! connected to reel (14) is able a to extend outwardly through a 
-..... space opening (22) in the housing a assembly (12). A coil spring (37) is arranged within the housing assembly opening (22) and to release the blade (16) when extending 

from the housing (12). A blade holding assembly (126) is actuatable to hold the blade (16) outwardly of the housing assembly 
0 opening (22) and to release the blade (16) from any position in which it is held. A relatively short free end portion of the blade (16) 
> has a film (158) of plastic material adhered to a convex or a concave side thereof. The clear film (158) of plastic material protects 
~ the covered portion of the blade (16) from cracking or tearing and protects any indicia on the end of the blade (16) from wear. 
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RULE ASSEMBLY WITH PROTECTIVE FILM 

This application claims priority from U.S. application No. 09/973,955, 

filed October 11, 2001, which iis a continuation-in-part of co-pending U.S. 

s patent application number 09/366,782, filed August 4, 1999, herein 

incorporated by reference. 

This invention is generally related to retractable tape rule assemblies 

and more particularly to rule assemblies of the spring retractable type. 

10 BACKGROUND OF THE INVENTION 

A typical retractable tape rule assembly includes an elongated thin 

metal rule blade that is mounted on a reel rotatably disposed within a, 

housing assembly. The rule blade is retracted into the housing assembly for 

storage by coiling it about the reel. A coil spring is mounted between the 

15 reel and housing assembly to provide spring powered rewinding of the blade 

about the reel to the fully retracted position of the blade after the 

measurement has been taken. Repeated extension and retraction is 

stressful on the blade, however. It has been found that the first several 

inches of the free end of the blade are particularly susceptible to damage 

20 and wear over the life of the tape assembly. The leading. end of the blade is 

frequently handled, for example, by the tape assembly user to pull the tape 

out of the housing assembly or to hold the free end of the tape on the 

workpiece. This repeated handling of the free end of the tape exposes the 

numbering and graduation lines on the face of the tape to wear and over 

25 time can wear these markings off. Spring powered retraction of the blade 

may cause fairly rapid rewinding of the blade into the housing assembly, 

causing the last several inches of the rewinding tape (i.e., the several inches 

on the free end of the tape) to "whip" or hit against the portions of the 

housing assembly that define the housing assembly opening. Over time, this 

30 hitting action of the tape against the housing assembly opening leads to 

cracks or tears in the tape and eventual tape breakage. Most breaks in the 
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tapes of tape assemblies in commercial use occur in the first six inches of 

the blade. 

Although tape breakage could be reduced by increasing the thickness 

of the metal of the blade, this is undesirable for several reasons. A thick 

5 blade increases tape assembly size, weight and material cost. A uniformly 

thick blade may have a detrimental effect on blade standout by increasing 

the weight of the extended portion of the blade. Furthermore, experience 

has shown that thickening or reinforcement of the entire blade length is not 

necessary to maximize service life of a rule assembly because most breaks 

10 and most blade wear occur in the several leading inches of the blade. 

A need exists for a low cost, lightweight, durable material to cover and 

reinforce a selected length of a retractable tape blade that is easy to apply, 

highly durable and that can be used on any known tape rule product. 

15 BRIEF DESCRIPTION OF THE INVENTION 

A retractable rule assembly comprising a housing assembly; a reel 

rotatably mounted in said housing assembly; an elongated blade formed of a 

ribbon of metal having one end connected to said reel, said blade 

extendable from a position tangential to said reel outwardly through a 

zo spaced opening in said housing assembly, said elongated blade housing a 

concave-convex configuration when extended from said housing assembly, 

said elongated blade having measuring indicia formed on the concave side 

thereof, and a clear, protective coating provided on both said concave and 

convex side of said blade throughout the length of the blade for inhibiting 

25 wear of said measuring indicia; a coil spring formed of a ribbon of metal 

constructed 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 said concave-convex cross-sectional configuration onto said reel 

in an abutting volute coil formation in a flattened cross-sectional 

30 configuration; and a blade holding assembly constructed to hold the blade in 

any position of extension outwardly of said housing assembly opening and to 
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release the blade from any position in which it is held; a relatively short free 

end portion of said blade having a film of plastic material overlying said 

protective coating on at least one of the convex and concave side of the 

blade, said film of plastic material having a thickness greater than a 

s thickness of said protective coating. 

The thin film may be any flexible or semiflexible plastic such as 

thermoset, thermoplastic, thermoplastic elastomer or rubber materials. 

Preferably, the film is made of polyurethane and is adhered to the blade by 

an acrylic adhesive. Alternatively, a polyester, silicone, polyimides, 

10 polyethylene, fluoropolymers, Nylon® or Mylat® film could be used to cover 

the blade. Preferably, the film has a thickness dimension within a range of 

about 0.006" to about 0.014". 

In one preferred embodiment the retractable rule assembly further 

includes an end hook member formed of sheet metal of a predetermined 

15 thickness to include a concavo-convex mounting portion and a U-shaped 

hook portion that is bent at a generally right angle from an end of the 

mounting portion. The end hook member is mounted on the free end of the 

blade with the mounting portion of the hook member being secured for 

limited movement with respect to the free end of the blade so that the rule 

20 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. 

When the hook member is included, preferably the film is adhered to the 

concave side of the blade from the free end thereof a length that is within a 

range of from approximately 2" to approximately 12" so that one end portion 

25 of the film is disposed between the concave side of the blade and the 

mounting portion of the end hook member so that the portion of the tape on 

which the hook member is movably mounted is covered by tape. 

The film of material provides localized strengthening and slight 

thickening of the blade to provide localized protection against cracking and 

30 breaking of the blade. The thin film also provides a transparent covering that 

can be used to cover the numbering and graduation lines on sections of the 
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blade that are frequently handled. Because the thin film is very lightweight, it 

has no appreciable adverse effect on blade standout, even when it is applied 

on the first few inches of the blade. 

It is contemplated to provide a wide range of tape assembly 

5 embodiments that include at least one section of the blade covered by a 

protective film as described above. More particularly, in the more specific 

aspects of the present invention, it is a further object to provide a retractable 

rule assembly having a blade that includes a protective film to provide the 

localized blade strengthening and protection previously described with any 

10 combination of the following additional features: 

1. 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 approximately 11 feet with a horizontal 

linear length of standout thereof greater than 97% of the arcuate length of 

15 standout. 

2. A retractable rule assembly wherein the elongated blade has a 

width in the flattened configuration thereof having a dimension within the 

range of 1 .1 0 11 
- 1 .5", a height in the concavo-convex configuration thereof 

having a dimension within the range of 0.25"- 0.40" and a thickness in either 

20 configuration thereof having a dimension within the range of 0.0045" to 

0.0063 11
• 

3. A retractable rule assembly wherein the concavo-convex cross­

sectional configuration of the blade includes an arcuate central section 

having a predetermined radius of curvature and integral arcuate end 

25 sections each having the same radius of curvature, the radius of cuNature of 

the central section being a dimension within the range of 0.35 11 to 0.60 11 and 

the radius of curvature of each end section being a dimension within the 

range of 1.0 .. to 5.0". 

4. A retractable rule assembly wherein the metal ribbon of the spring 

30 has a width which is 95%-120% of the width of the metal ribbon of the blade. 
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5. A retractable 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-convex 

mounting portion having a U-shaped hook portion bent at a generally right 

5 angle from an end thereof, 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 concave 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, 

10 the U-shaped hook portion including a bight section extending 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. 

6. A retractable rule assembly wherein the housing assembly includes 

a pair of cooperating housing members, each including an end wall having a 

15 peripheral wall extending from a periphery thereof and terminating in a free 

edge, the housing members being fixed together 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 peripheral walls thereof and by a fixed reel spindle having a non-circular 

20 interengaging recess-projection connection 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 adjacent end wall and the recess-projection connection 

between the central hole and threaded interior. 

25 7. A retractable rule assembly wherein the housing assembly includes 

a fitment defining a part of the housing assembly opening adjacent a convex 

side of the blade, the fitment having a plurality of tangentially extending 

transversely spaced elongated ridges defining surfaces for engaging the 

convex side of the blade extending tangentially from the reel to said housing 

30 assembly opening. 
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8. The housing assembly includes a bottom wall having an exterior 

portion at an end position adjacent the housing assembly opening which 

projects below the exterior surface portion extending therefrom toward an 

opposite end to provide a finger grip enhancing configuration. 

s 9. 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. 

In the broadest aspects of the present invention, it is an object to 

10 provide any known tape rule product with a protective film along at least a 

portion of the blade as previously described. 

15 

These and other objectives, features, and advantages of the present 

invention will become apparent from the following detailed description, the 

accompanying drawings, and the appended claims. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a prospective few of a tape rule assembly constructed 

according to the principles of the present invention; 

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

20 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 showing a blade thereof in a fully retracted 

configuration; 

FIG. 5 is a view similar to FIG. 4 except showing the blade in a fully 

25 extended configuration; 

FIGS. 5a-b show two cross sections of configurations of the blade 

with a film of plastic material on the concave and convex sides, respectively. 

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 

30 the extended blade; 
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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 comparison of the construction and 

standout characteristics of a plurality of exemplary prior art tape rule 

s assemblies with an embodiment of the tape rule assembly constructed 

according to the principles of the present invention; 

FIG. 10 is 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 assembly; and 

10 FIG. 11 is a cross-sectional view of a fragment of the tape rule 

assembly taken through the line 11-11 of FIG. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

FIGS. 1-3 show an exterior view of a retractable rule assembly that is 

15 generally designated 10 and is constructed according to the principles of the 

present invention. The rule assembly 10 includes a housing assembly 12 

and a reel 14 that is rotatably mounted inside the housing assembly 12 (best 

seen in the cross-sectional views of FIGS. 4-6). The reel 14 is mounted in 

the housing assembly 12 by a reel spindle 15 that is secured within the 

20 housing assembly 12 (FIGS. 4-6). An elongated tape rule blade 16 is 

mounted on the reel 14. 

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 

25 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 

housing assembly 12 to extend generally from a position tangential of the 

reel 14 outwardly through a spaced opening 22 provided in the housing 

30 assembly 12 (as shown, for example, in FIG. 4). 
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Preferably the reel 14 is made of a molded plastic and is provided 

with slots or openings 24, 26 in a central cylindrical wall portion 28 thereof. 

The one end 18 of the blade terminates in a hook-like structure 30 that 

hookingly engages an edge of the wall portion 28 of the reel 14 at opening 

5 24 to connect the end 18 of the blade 16 to the reel 14 (FIGS. 4, 5). 

A coil spring 32 has a construction and arrangement between the 

housing assembly 12 and the reel 14 to rotate the reel 14 with respect to the 

housing assembly 12 in a direction to wind the elongated blade 16 about the 

reel when the blade 16 is extending outwardly of the housing assembly 

10 opening 22. The coil spring 32 is generally enclosed within the central wall 

portion 28 of the reel 14 (FIGS. 4-6). One longitudinal end 35 of the coil 

spring 32 hookingly engages an edge of the wall portion 28 of the reel 14 

that defines the opening 26; a second longitudinal end 37 of the blade 16 

hookingly engages the spindle 15. The spindle 15 is rigidly mounted to the 

15 housing assembly 12 in a manner considered in detail below. Preferably the 

spring 32 is a thin, flat ribbon of metal, the preferred metal being steel. 

The blade 16 is generally movable between a fully retracted position 

outwardly of the housing assembly 12 to a fully extended position. The fully 

retracted position of the blade 16 is shown in FIG. 4 and the fully extended 

20 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 reel14, 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 

25 reel 14 when the extended blade is released. 

The blade 16 is constructed of a ribbon of sheet metal that is shaped 

during the manufacturing to have a normal or memory configuration that has 

a generally arcuate or concavo-convex transverse cross-section. The blade 

16 has a layer of paint on both sides thereof, with the paint on the concave 

30 side of the blade 16 providing measuring indicia. The paint layer on each 

side of the blade preferably has a thickness of about .0006"- .0014", and 
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more preferably between .0008 11 -.0012. 11 1A water-based paint or solvent­

based paint is preferred. In order to reduce damage to the paint layer from 

rust, corrosion and wear, the paint layer on both sides of the entire blade 

length is preferably coated with a thin, clear plastic protective coating 17 as 

5 shown in Figure Sa and as described in U.S. Patent 3,121 ,957, herein 

incorporated by reference. The thin plastic coating 17 is preferably provided 

throughout the length of the blade and on both sides of the blade, with each 

side of the blade having a coating thickness of less than .0035", and even 

more preferably between about .0005" and about .001". Any appropriate 

10 flexible or semi-flexible material may be used, but Mylar, Polyester, Nylon, 

Lacquer or Acrylic are most preferred. In addition, an appropriate thermoset, 

rubber, thermoplastic, thermoplastic elastomer, polyamide, polyvinyl, 

silicone, polyimide, polyethylene, fluoropolymer or polyethylene 

terephthalate may be also used, for example. The coating 17 provides a 

15 war-resistant layer that reduces or inhibits wear of the indicia on the blade. It 

also preferably provides a sealing function to inhibit rust formation on the 

blade. If the plastic coating 17 is omitted, it is preferable to use a wear 

resistant paint to provide the measuring indicia. 

When a portion of the blade 16 is wound about the reel 14, the wound 

20 portion has a flat transverse cross-section (FIGS. 6 and 8) and the wound 

layers of the coiled blade provide the wound blade with an abutting volute 

coil configuration. A representative transverse cross-section of the extended 

blade 16 showing its concavo-convex configuration is illustrated in FIG. 7. It 

can therefore be understood from a comparison of FIGS. 4-5 (and from a 

25 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 when the blade 16 is withdrawn 

from the housing 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 

30 to rotate the reel 14 about the spindle with respect to the housing assembly 

12 in a direction to wind up the elongated blade 16 when extending 
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outwardly of the housing assembly opening 22 in a normal concavo-convex 

cross-sectional configuration onto the reel 14 in an abutting volute coil 

formation in a flattened cross-sectional configuration. The concavo-convex 

cross-section provides the extended blade with rigidity and maintains the 

5 blade essentially straight in the longitudinal direction. 

The concavo-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 sufficient to enable the blade 16 to standout arcuately a 

10 length measured along the blade of at least 1 0.5 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 improves blade standout. 

15 Generally, one skilled in the art will understand that the length of 

blade standout depends on many factors, 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 concavo-convex configuration (designated H in 

20 FIG. 7); blade thickness (designated Tin FIG. 7); and the geometry of the 

blade transverse cross-section when the same is in its normal concavo­

convex than configuration. Preferably, the blade 12 has a width in the 

flattened condition thereof having a dimension within the broad range of from 

approximately 1. 1 0 inches to approximately 1.5 inches; a height H in the 

25 concavo-convex configuration thereof having a dimension within the broad 

range of approximately 0.25 inch to approximately 0.40 inch; and a thickness 

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 

30 dimension within the narrower range of from approximately 1 .25 inches to 

approximately 1.39 inches; a height H in the concavo-convex configuration 
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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 approximately 0.0056 inch. Most preferably the blade 16 width is 

5 approximately 1 .25 inch, the blade height H is approximately 0.32 inch and 

the blade thickness Tis approximately 0.0051 inch. A blade constructed 

according to these principles has a blade standout of up to approximately 13 

feet. More specifically, a blade construction having dimensions within the 

broadest ranges identified immediately above for the width F, height Hand 

10 thickness T can have a blade standout in the preferred broad range of at 

least 1 0.5 feet to approximately 13 feet; a blade construction having 

dimensions within the more preferred narrower ranges identified immediately 

above for the width F, height Hand thickness T can have a blade standout in 

the range of at least 10.5 feet to approximately 12.5 feet; and a blade 

15 construction having the most preferred dimensions identified immediately 

above for the width F, height Hand thickness T has a blade standout of 

approximately 11 feet. 

The concavo-convex cross-section of .the blade 16 has a unique 

geometry (shown in FIG. 7) that increases its standout ability. The concavo-

20 convex cross-sectional configuration of the blade 16 includes an arcuate 

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 for 

25 the two end sections 38 are greater than the radius of curvature R2 of the 

central section 36. The central section having a radius R2 extends through 

an angular extent designated X in FIG. 7. Preferably angle X is 

approximately 84 degrees. 

Preferably the arcuate central section 36 has a radius of curvature R2 

30 that is 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 
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is a dimension within the broad range of approximately 1.011 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 

0.4011 to approximately 0.501! and the radius of curvature R1 of each end 

5 section 38 is a dimension within the narrower range of approximately 2.0 11 to 

approximately 4.on. Most preferably, the arcuate central section 36 has a 

radius of curvature R2 of approximately 0.46" and the radius of curvature of 

each end section R1 is approximately 3.0". 

The transverse cross-sections of prior art tape blades are either 

10 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-sections are less stable during blade standout and 

show a greater tendency to buckle than blades having cross-sections 

15 constructed according to the present invention. 

FIG. 9 shows a comparison of the construction and standout 

capabilities of three prior art rule assemblies (shown in the first six rows of 

the table and indicated with a bracket) with a preferred embodiment of the 

rule assembly 1 0 constructed according to the principal of the present 

20 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 configuration of the blade). The second 

column indicates that prior art blade thickness for a one inch blade ranged 

from 0.0045 inch to 0.0056 inch and produced blade having a standout 

25 length of from approximately 7 feet to approximately 9 feet as indicated in 

FIG. 9, the third column. 

The embodiment of the rule assembly constructed according to the 

principles of 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. 

30 Preferably, the blade described in FIG. 9 has a concavo-convex cross-
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section in the extended configuration as described above and as shown in 

FIG. 8. 

The last five columns in FIG. 9 compare the standout characteristics 

of the three prior art tape assemblies with the tape assembly 1 0 constructed 

5 according to the principles of 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 1 0 shows a schematic diagram that illustrates what is meant by arcuate 

length-out and linear length-out. 

Arcuate length-out is represented by arcuate line C in 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. 1 0 and is a measure of the linear length of 

15 the projection of the extended blade on an imaginary horizontal surface 

below the tape assembly 10. Line A designates the height the housing 

assembly 1 0 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 

20 just touches the surface. Thus, angle D generally represents the degree 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. 

The comparison of the prior art and the present invention given in 

25 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 present invention) 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 

30 of the metal of the prior art blades (which thickness is required for the 

arcuate length-out to be achieved), however, the linear length-out B was 
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approximately 93 inches. 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 little bending for seven feet of standout (96% linear to 

s 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 

10 invention provides a rule assembly that can achieves seven feet to 

approximately 11 feet of arcuate length-out while maintaining the percent of 

linear to arcuate length-out in the approximate range of 99 percent to 98 

percent. This greatly facilitates the task of measuring a length for the tape 

assembly user. Greater degrees of standout with a comparable percentage 

15 of linear to arcuate length-out can be achieved by making the blade wider. It 

is, for example, within the scope of the present invention to provide a blade 

width of 1.5 inches or greater. 
i 

It can be understood by one skilled in the art that the 1 .25 inch blade 

width of a preferred embodiment of the assembly 1 0 allows the blade height 

20 H to be increased 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 

25 very difficult to read and are thus not commercially practical.) Increasing the 

blade width of the blade of the present invention also allows the printing on 

the blade to be made larger, thus making measurements easier by making 

the blade easier to read. When the preferred 1.25 inch blade (flat width F) is 

in its concave-convex cross-sectional configuration (FIG. 7), the height H 

30 thereof, as mentioned above, is approximately 0.32 inch and the curved or 

arcuate width W is approximately 1.018 inches. This relatively wide width W 
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of the extended blade also facilitates reading a measurement from the blade 

16. 

The blade of the rule assembly 1 0 is thus able to achieve the 

approximately 11 feet of standout while improving the percent of linear to 

5 arcuate length-out relative to the prior art. This length of standout is 

achieved while the bottom surface of the housing is angled approximately 45 

degrees with respect to the horizontal surfaceS (as indicated in the right 

most column of FIG. 9) which is comparable to the three prior art rule 

assembly embodiments shown in FIG. 9. 

10 One skilled in the art will appreciate that when the rule assembly 10 is 

provided with a 33 foot long blade, a coil spring 32 must be provided to 

accommodate outward movement of the blade 16 to its fully extended 

position. It can be appreciated that it is desirable to construct a rule 

assembly 1 0 so that the housing assembly 12 is small enough and compact 

15 enough to fit easily in one hand of a user. Because the rule assembly 1 0 

has a wide blade, the width of the housing assembly 12 is comparably wide. 

It is desirable to construct a retractable rule assembly 1 0 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 

20 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 forced to 

retract the fully extended blade and yet fits within a housing assembly 12 

having a footprint that is dimensioned to easily fit in a user's hand. 

25 The coil spring is constructed of a coiled ribbon of metal (typically 

steel). The spring force provided by the spring is approximately directly 

proportional to the spring width and the spring thickness. A thick spring 

undesirably increases the height and length of the housing assembly 12, 

however. It has been found that the most desirable construction of a rule 

30 assembly constructed according to the principles of the present invention 

has a coil spring that is relatively thin and relatively wide compared to prior 
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art springs. Preferably the spring 32 of the rule assembly 1 0 has a width that 

is approximately 95 percent to approximately 120 percent of the width of the 

blade (for a given blade width in the broad range set forth above for the 

flattened blade). More preferably, the spring has a width that is 

5 approximately 1 00 percent to approximately 11 0 percent of the width of the 

metal ribbon of the blade, and is most preferably 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 

10 (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. 

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. 

15 FIG. 9 shows a typical value of 0.875-inch for the spring width for all three 

embodiments of the one-inch blades described in the figure. Prior art spring 

thickness ranges from about 0.0051 to about 0.0060 inch. Generally, prior 

art spring thickness is approximately 0.0003-0.0006 greater than the blade 

thickness. Thus, prior art construction uses springs that are thicker and 

20 significantly narrower than the blade. It can be appreciated that although it 

is possible to use this prior art construction and the present invention, it is 

undesirable because 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 a need for a new spring construction that 

25 can be used with the blade 16 that will allow the footprint of the housing 

assembly to be made small to be comfortably gripped using one hand. 

It can thus the understood that the relatively wide spring allows the 

thickness of the spring to remain relatively small and this allows the footprint 

of the housing assembly to be small enough to be easily gripped in a single 

30 hand of the most users. More specifically, preferably, when the spring width 

is approximately equal to the blade width, the spring 32 of the present 
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invention is 0 percent to 1 0 percent thinner than the blade 16. As another 

example, if the spring 32 is made one hundred twenty percent the width of 

the blade 16, the spring 32 is preferably 0 percent to 25 percent of thinner 

than the blade. In terms of actual measurement, this means that typically 

s the spring thickness is up to 0.0005 inch thinner than the thickness of the 

blade. Furthermore, because the spring of the present invention is made 

wide relative 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 

10 long prior art blade has a spring that is approximately 240 inches in length; 

the length of a wide spring 32 constructed according to the principles of the 

present invention for the rule assembly 10 having a 25 foot blade is 

approximately 230 inches. 

By increasing the spring width of the spring 16, the thickness of the 

15 spring can be decreased andthe length decreased while still providing 

sufficient spring force to retract the blade without increasing the footprint of 

the housing assembly to an undesirable degree. Examples of specific 

housing assembly 12 heights for particular blade lengths will be considered 

below after other structural details of the construction of the rule assembly 

20 1 0 are considered. 

The housing assembly 12 is further constructed to easily and 

comfortably fit in 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 

cooperating components. The details of the internal structure of the housing 

25 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 

molded plastic. As best appreciated from FIG. 6, the housing assembly 12 

includes a pair of cooperating molded plastic housing members 40, 42. 

Each housing member 40, 42 includes an end wall 44, 46, respectively, 

30 having a peripheral wall48, 50, respectively, extending from a periphery 

thereof and terminating in a free edge 52, 54, respectively. The pair of 
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cooperating housing members 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 direction of the axis of rotation of the 

reel defined by the spindle). 

5 When the housing members 40, 42 are fixed together in the 

assembled rule assembly 1 0, the free edges 52, 54 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 adjacent the peripheral walls 48, 

10 50. The housing members 40, 42 are also fixed together by the threaded 

engagement of bolts 68 with the fixed reel spindle 15. The axially extending 

spindle 15 is fix at a central portion of the housing assembly 12. Specifically, 

the fixed spindle 15 has a noncircular interengaging recess-projection 

connection (shown in FIG. 6 and described below) at each end thereof 

15 generally with a central interior region 62, 64, respectively, 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 

extend through central holes 70, 72 formed in the respective adjacent end 

walls 44, 46 of the housing assembly and threadedly engage internal 

20 threading 73 in each end of the 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 of the 

bolts 68. 

25 Preferably the fixed spindle 15 is constructed of a molded plastic or 

nylon. The construction of the recess-projection connections 75 between the 

ends of the spindle 15 and the walls 44, 46 is shown in cross-section in FIG. 

6. Each recess-projection connection 75 is identical. Specifically, 

projections 74 having exterior noncircular cross-sections are integrally 

30 formed on the walls 44, 46 and are received within recesses 76 having 

complementary non-circular interior cross-sections formed on each end of 
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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 7 4 in the assembled rule assembly 1 0. Each end of the spindle 

s 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 

10 rotatably mounted on the spindle 15 for bi-directional rotational 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 32 to thereby secure the one end 

37 of the spring to the spindle. 

15 The molded plastic reel14 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. Reel member 80 is essentially disk shaped. Each 

reel member 78, 80 includes an outwardly extending cylindrical wall portion 

88, 90, respectively, formed around the hole 79. An annular edge portion 84 

20 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 walls 44, 46 of the 

housing assembly 12 maintain the edge portion 84 within the groove 86 in 

the assembled rule assembly. 

25 The housing members 40, 42 include portions along the abutting free 

edges thereof 52, 54, respectively, of tongue and groove construction (FIG. 

6) to help secure the molded housing members 40, 42 of the assembled rule 

assembly 1 0 together. Specifically, at a top p~rtion of the housing assembly 

12, a wall portion 92 formed on edge 54 is received within a groove 94 

30 formed along a portion of the edge 52; and an integral wall portion 93 formed 

on edge 52 is disposed in underlying, abutting relation to wall portion 50 of 
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the housing member 44. At a bottom portion of the housing assembly 12, a 

wall portion 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. 

When viewed from the side elevational view, the housing assembly 12 

5 includes only two corner portions (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 opposite 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 

10 can be appreciated that the housing assembly 12 is secured together using 

threaded fasteners in only three locations (from the point of view of one 

looking 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 

15 bolts 68 on opposite ends of the reel spindle 15 allows the housing assembly 

12 to be secured together without using any bolts in a peripheral top portion 

or portions of the housing assembly 12. 

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-foot long 

20 blade constructed according to the principles of the invention to have up to 

13 feet of blade standout, for example, to easily fit in a hand of a user. 

Specifically, it is within the scope of the invention to provide tape assemblies 

constructed according to the principles taught herein wherein the height (and 

length) of the housing assembly does not substantially exceed 3.65 inches 

25 for a blade length that is at most approximately 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 housing assembly does not substantially 

exceed 3.25 inches for a blade length that is at most approximately 8 

30 meters. 
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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 portion 1 08 of the housing assembly 12 can be made to have a 

relatively arcuate profile (FIG. 2, for example) that generally conforms to the 

s profile of the reel, thus minimizing the footprint of the housing assembly 12, 

eliminating corners 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 resistance of the housing assembly 12 in case the 

10 assembly 1 0 is dropped. 

A peripheral portion of housing assembly 12 is provided with a rubber~ 

like coating 11 0 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 

15 user's hand. 

The housing assembly 12 includes a bottom wall 1 09 (FIGS. 4~5) 

having an exterior portion 1 07 at an end position adjacent the housing 

assembly opening 22 which projects below an exterior surface portion 108 

extending therefrom toward an opposite end 113 of the bottom wall 1 09 to 

20 provide a finger grip enhancing configuration, generally designated 119 for a 

gripping hand of the user. More specifically, the bottom wall 1 09 (FIGS. 3~4) 

has a forward end portion 1 07 adjacent the housing assembly opening 22 

and a rearward end portion 113 at the opposite end of the bottom wall 1 09; 

the portion 1 08 of the wall 1 09 therebetween is generally recessed to 

25 provide the finger grip enhancing configuration 119 for the gripping hand of 

the us·er. This recessed area or gripping 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 cons~ructed to be easily held in one hand of a user 

30 such that the user's fingers engage the finger grip enhancing portion 119 
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and the user's palm and thumb are generally in overlying relation with a top 

portion of the housing assembly. 

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 

5 16. The fitment 118 is an essentially U-shaped structure having a 

transversely extending cross member 115 and two upstanding 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 

10 portion 107 of the bottom wall 1 09 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, 

15 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 engaging and supporting the convex side of the blade 16 

20 extending tangentially from the reel 14 of the housing assembly opening 22. 

Thus, the ridges 120 slidably engage the convex side of the blade 16 and 

provide a low friction engagement between the housing assembly 12 and 

blade 16. 

A holding assembly, generally designated to 124, is constructed and 

25 arranged to be manually actuated to hold the blade 16 in any position of 

extension outwardly of the housing assembly opening 22 and to release the 

blade 16 from any position in which it is held. The structure 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 

30 the housing assembly 12 for movement in opposite directions between a 

normally inoperative position (FIG. 4) and a holding position (FIG. 5). It can 
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be appreciated that the blade holding member 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 that 

is movable into wedging engagement with the tangentially extending portion 

5 of the blade 16 to engage and hold the blade against an interior holding 

structure 130 (FIG. 5) on the housing assembly 12 when the holding 

member 126 is in its holding position. The free end portion 128 includes a 

central recess 129 (FIG. 2, for example) that is described in detail below. 

The holding member 126 has an exterior thumb engaging portion 132 

10 configured to be moved digitally to selectively move the holding member 126 

from its normally inoperative position and its holding position. The exterior 

thumb engaging portion 132 is best seen in FIGS. 1-2. 

Preferably the holding member 126 is an integral structure made of an 

appropriate durable flexible plastic. The thumb engaging portion 132 is 

15 connected by an integral outwardly extending neck portion 134 to an 

elongated arcuate flexible body portion 133 that terminates in the interior 

free end 128. The outwardly extending 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 

20 member 126 is guided by a pair of tabs 131 integrally formed on respective 

housing members 40, 42 (only one tab is shown in the figures). An integral 

locking structure 138 on the holding member 126 engages holding structure 

140 (FIG. 5} integrally formed on the housing assembly 12 to releasably Jock 

the holding member 126 in the holding position in wedging engagement with 

25 the blade 16. 

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 engaging 

portion 132 downwardly with respective to the housing assembly 12 causing 

30 the locking structure 138 to slide over a ramped surface 142 on the holding 

structure 140 and causing the free end 128 to move in a locking direction 
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with respect to 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 (downward) direction thereafter 

5 wedges the free end 128 of the flexible body portion 133 against blade 16 to 

hold the blade 16 in place against the spring force of the coil spring 32 and 

moves the locking structure 138 into abutting engagement with a locking 

surface 141 on the holding structure 140. The holding member flexes 

slightly as the free end 128 is wedged against the blade 16. The abutting 

10 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 structure 130 by the downward force 

15 exerted by the wedged body portion 133. The interior holding structure 130 

(not visible in detail) is a series of longitudinally spaced, transversely 

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.) 

20 of the ribs cooperate to provide a generally downwardly 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 surfaces (not 

visible in the figures}- of each rib of the interior holding structure 130 are 

transversely spaced in a concave array to receive and support the convex 

25 side of the blade. 

To release the blade 16, the user pulls 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 141 to release the holding member 126 from engagement with a 

30 blade 16. The holding member 126 resiliently returns to its normal arcuate 

shape. It can be appreciated from FIG. 2 that the recess 129 on the free end 
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128 of the holding member 126 defines two transversely spaced teeth 14 7 

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. 

It can be understood that the use of the holding member 126 when a 

5 measurement is being taken is optional. 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 from the housing assembly 

12, the user can lock the blade 16 with respect to the housing assembly 12 

10 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 releases the blade 16. 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 out of wedging engagement 

15 with the blade 16 in the manner described above. If the holding member 

126 is not used during the taking of a measurement, the user can simply 

hold the blade 16 with his other hand while the measurement is being taken 

or, alternatively, the hook member 34 can be placed in hooking engagement 

with the workpiece to hold the blade 16 outwardly of the housing assembly 

20 12 in a controlled and steady manner against the spring force of spring 32 

while the measurement is being taken. 

When the blade 16 is released after taking the measurement, the 

spring 32 rotates the reel 14 with respect to the housing assembly 12 in a 

blade~winding direction to wind the blade 16 around the reel 14. A relatively 

25 short free end portion of the blade 16 has a film 158 of plastic material 

adhered to the concave and/or to the convex side thereof (FIG. 11) to protect 

the blade 16 while the same is out of the housing assembly 12 and while the 

blade 16 is being retracted under the spring force of the spring 32 back into 

the housing assembly 12. Though the film 158 may be clear to permit 

30 reading of measuring indicia beneath the film, it may also be opaque, 

particularly in the case where it is on the convex side of the blade '16 as 
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shown in Figure 5b. Moreover, if an opaque film 158 is used on the concave 

side of the blade, it may itself contain the measuring indicia for that portion of 

the blade, so that even if the film obscures printed indicia on the blade 16, 

the device can still be readily used. Preferably the film 158 is made of 

5 polyurethane and is adhered to the blade (i.e., over the paint layer), or, in the 

case that the blade includes a protective plastic coating 17, to the coating 

17, by an acrylic adhesive. Adhesive may not be necessary if the plastic 

coating is made of the same material as the film, since the two components 

can chemically bond, for example under heat treatment, obviating the need 

10 for adhesive. It is also contemplated to use Mylar® or Nylon® to construct 

the film. The film 158 has a thickness dimension that is larger than the 

thickness dimension of the thin plastic coating 17, if coating 17 is provided. 

The film 158 preferably has a thickness within the range of approximately 

0.006 inches to approximately 0.014 inches. It is within the scope of the 

15 invention to apply this film to the blade of any known tape rule assembly. 

Preferably the film 158 is self-adhering and 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 

20 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 along 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 is approximately 6 inches. It is generally desirable to 

25 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 another 

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 approximately 9.5 

inches when a typical reel size of approximately 2.9 inches in outer diameter 

30 is used in the construction. The film 158 is provided because most failures 

in a rule blade 16 occur within the first six inches of the free end of the blade 
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16 from cracks or tearing. 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 opening 22, causing the 

last several inches of the blade 16 to hit against the housing assembly 12. 

5 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. 

The free end of the blade 16 is frequently handled by the user and 

this handling can over time cause the numbering and markings on the 

10 concave side of the blade 16 to wear off or become difficult to read, even 

where the protective coating 17 is applied. When applied to the concave 

side of the blade, the film 158 prevents this damage because it covers the 

numbering and markings on the free end of the blade and thereby protects 

the same from being worn off. Film 158 provided on the concave side of the 

15 blade may also be subjected to less wear in comparison to film provided on 

the convex side. 

There are several possibilities for the protective film 158 that remain 

within the scope of the present invention. For example, the film 158 may 

cover only a portion of the width of the blade 16. A range of between about 

20 25% to about 1 00% may be sufficient to provide an increase in the blade life 

while reducing the amount of material necessary to provide the film. Most 

preferably, however, about 100% of the blade width is covered. In addition, 

the film 158 may include a plurality of sub-layers. The sub-layers may be 

formed into the film prior to attachment to the blade 16, or may alternately be 

25 individually attached to the blade in an iterative process. 

The construction of the hook member 34 and the manner in which it is 

disposed on the free end 20 of the blade 16 is best seen in FIGS. 1-4, 11. 

Preferably the end hook member 34 is formed of sheet metal of 

predetermined thickness and includes a concavo-convex mounting portion 

30 150 (FIG. 11) having aU-shaped hook portion 152 bent at a generally right 

angle from an end of the concavo-convex mounting portion 150. The hook 
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member 34 is mounted on the free end 20 of the blade 16 with the mounting 

portion 150 thereof secured in limited sliding engagement with a concave 

side of the free end 20 of the blade 16 and in overlying relation thereto. 

More specifically, the mounting portion 150 is provided with large 

s 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 limited longitudinal 

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 

10 movement). The limited sliding engagement allows 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 

15 in abutting relation with the workpiece; the holding member 34 slides 

longitudinally with respect to the blade 16 a distance approximately equal to 

the thickness of the hook portion 152 (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 workpiece will yield an accurate 

20 measurement. 

The U-shaped hook portion 152 includes a bight 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 

25 the hook portion 152 of the hook member 34 provides an under-catch 

structure that can 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 longitudinally extending edges of the blade 

30 16 to provide a side catch surface on each side of the blade that 16 can be 

used to hook the blade to an object or workpiece. The side catch structure 
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provided by the legs 162 can function to secure the free end of the blade 16 

during a measurement. The side catch structure provided by the leg 

sections 162 also allow the blade 16 to be easily and steadily held in a tilted 

position relative to a surface of the workpiece, thereby allowing a 

5 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 normally spaced from the 

surface because of the concave-convex cross-section of the blade 16. The 

legs 162 of the hook member 34 provide a side catch that can be hooked 

10 over an edge of the workpiece to allow the user to hold steadily a 

longitudinal edge of the blade very close to or directly against the workpiece 

when the convex side of the blade 16 is against the workpiece, which 

facilitates reading a measurement. This is helpful in taking measurements 

because the curve height H of the cross section is preferably approximately 

15 0.32 of an inch so that the curve height of the blade is relatively high. 

The upper portions of the leg sections 162 extend generally upwardly 

and outwardly above the concave 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 and to hold the free end of 

20 the blade 16 while a measurement 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 a surface on the workpiece at a point where they 

measurement is to be read. When the blade 16 is in this position, the 

25 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. 

It can also be appreciated from FIGS. 1-2 that the hook-shaped 

portion 152 of the hook member 34 provides an aesthetically pleasing "face" 

appearance on the front of the rule assembly 1 0 when the blade 16 is in the 

30 fully retracted position. Transversely spaced corners 171 on the free end 20 

of the blade 16 are mitered (FIG. 4) inwardly from opposite longitudinal 
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edges of the blade 16; the leg sections 162 of the hook 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 corners on the end of blade 16. Preferably each corner 171 is 

5 mitered inwardly from the respective opposite longitudinal edge starting at a 

distance of approximately 3/32 of an inch from the free end of the blade 16. 

Preferably, the housing opening 22 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 

10 least approximately equal to the amount the hook portion 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 to 

prevent possible damage to the hook member 34 when the blade 16 is fully 

15 retracted and the hook member 34 is impacted (by dropping or the like) in a 

direction that tends to move the hook member 34 upwardly with respect to 

the opening 22. 

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 

20 extending fastener 58 in the corner 96 must be spaced upwardly in the 

housing assembly 12 a sufficient distance to allow the opening 22 to have 

sufficient height to protect the hook member during impact. The location of 

this fastener 58 in the corner 96 is restricted by the dimensions of the corner 

96. Specifically, the arcuate path followed by the arcuate holding member 

25 126 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 must be constructed so that 

30 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 
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12 sufficiently to allow the housing opening 22 to have the height as 

aforesaid. The heights of prior art housing openings are generally restricted 

by the position of a fastener over the housing opening. Prior art housing 

assembly construction prevented the fastener from being spaced upwardly 

5 far enough to provide an opening having a height dimension large enough to 

protect the hook member from impact damage as aforesaid. The present 

invention overcomes this problem by constructing the lower front wall portion 

200 of the housing assembly so that it is essentially flush with the central 

portion 204 of the front of the housing assembly. By positioning the lower 

10 front wall portion 200 essentially flush with the central front wall portion 204, 

the associated axially extending fastener 58 can be moved upwardly 

sufficiently to allow the housing assembly opening 22 to have a height as 

recited sufficient to protect the hook member in the event of impact. 

Specifically, the increased housing opening height allows the bottom edge 

15 177 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. 

It can be appreciated from FIG. 4 that in the exemplary embodiment 

20 of the tape assembly 10, the interior free 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 holding member 126 so that if the hook 

member 34 is caused to move upwardly in the opening 22 because of an 

25 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 bottom end surface 170. More particularly, the central recess 

129 is of a width to operatively accommodate the width of the hook member 

30 mounting portion 150. Therefore when the hook member 34 is forced 

upwardly in housing opening 22 by an impact, the mounting portion 150 
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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 bottom end surface 170 of the housing assembly adjacent the opening 

22. If the recess 129 were not provided, the free end 128 of the holding 

s member 126 could possibly restrict the upward movement of the mounting 

portion 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 precludes the possibility of this type of damage to the hook 

member 34 by allowing the holding member 34 to move upwardly in the 

10 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. 

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 

15 150 impacts structure at the top of the opening 22. More specifically, it can 

be appreciated from FIGS. 4 and 11 that the lateral edges of the mounting 

portion 150 adjacent the hook portion 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 

20 within the opening 22. The lateral longitudinally extending edges 210 of the 

blade 16 extend upwardly and outwardly beyond the upwardly facing 

surfaces 206 of the hook member mounting portion 150, but the edges 210 

do not limit the upward movement of the hook member 34 in the opening 22. 

This is because when the hook member 34 moves upwardly in the opening 

25 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 1 0 shown, the concavo-convex cross sectional curve height 

30 of the blade 16 is such that the edges 21 0 are normally above the upwardly 

facing surfaces 206 on the mounting structure 150 of the hook member 34. 
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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 opening 22 first, causing the 

edges 210 of the blade to flex outwardly in opposite directions, slightly 

s flattening the blade 16 to a degree sufficient to allow the mounting portion 

150 of the hook member 34 to move toward and into contact with the 

downwardly facing surfaces 208 at housing opening 22. When the upwardly 

facing surfaces 206 on a mounting portion abut the downwardly facing 

surfaces 208 at the opening 22, the hook member 34 reaches the upper 

10 limiting position of its upward movement in the housing opening. This upper 

limiting position is usually not reached, however, because preferably the 

tape assembly 1 0 is constructed and arranged such that the bottom edge 

177 of the hook member 34 moves upwardly to a position flush with the 

surface 170 on the bottom of the housing assembly 12 before the upwardly 

15 facing surfaces 206 on the hook member 34 impact the downwardly facing 

surfaces 208 on the housing assembly 12. When 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 to the hook member 34. 

20 It can be understood that the coiled blade 16 has a tendency to 

unwind and return to a straight (in the longitudinal direction), extended 

configuration of concavo-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 

25 portion of the fully retracted blade 16 against the bottom of the housing 

assembly interior at the 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 

30 workpiece because a portion of the hook member 34 is normally below the 

surface 170. 
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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 invention to 

provide any known tape rule assembly with any or all of the features of the 

5 present invention. For example, the clear film of plastic material can be 

applied to any known tape rule assembly. Similarly, an end hook member 

constructed according to the principles of the present invention can be 

applied to any known rule assembly. 

The features of the housing assembly including the molded plastic 

10 construction, the shape of the 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 dimension of the housing 

assembly opening relative to the dimension of the downwardly extending 

portion of the hook member on the free end of the blade and construction of 

15 the finger engaging portion on the bottom surface of housing assembly can 

be used separately or in combination on any existing tape rule assembly. 

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. 

20 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 

25 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 

30 blade is manually retracted. 
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It can be appreciated by one skilled in the art that it is within the scope 

of the present Invention to apply the teachings presented herein to construct 

a tape measure 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 

5 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. Because it is contemplated to provide tape measure 

assemblies with the features of the invention enumerated herein separately 

10 or in any combination, it can be understood that a wide range of tape 

measure assemblies having one inch wide blades could be constructed. 

More specifically, 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 

15 hook member size; and/or a fitment with transversely extending ribs all as 

described above in any combination. 

It will thus be seen that the objects of the present invention have been 

fully and effectively accomplished. It will be realized, however, that the 

foregoing specific embodiments have been shown and described for the 

20 purposes of illustrating the functional and structural principles of the present 

invention and is subject to change without departure from such principles. 

Therefore, this invention includes all modifications encompassed within the 

spirit and scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A retractable rule assembly comprising 

a housing assembly; 

5 a reel rotatably mounted in said housing assembly; 

an elongated blade formed of a ribbon of metal having one end 

connected to said reel, said blade extendable from a position tangential to 

said reel outwardly through a spaced opening in said housing assembly, 

said elongated blade housing a concave-convex configuration when 

10 extended from said housing assembly, said elongated blade having 

measuring indicia formed on the concave side thereof, and a clear, 

protective coating provided on both said concave and convex side of said 

blade throughout the length of the blade for inhibiting wear of said measuring 

indicia; 

15 a coil spring formed of a ribbon of metal constructed 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 said concave­

convex cross-sectional configuration onto said reel in an abutting volute coil 

formation in a flattened cross-sectional configuration; and 

20 a blade holding assembly constructed to hold the blade in any 

position of extension outwardly of said housing assembly opening and to 

release the blade from any position in which it is held; 

a relatively short free end portion of said blade having a film of plastic 

material overlying said protective coating on at least one of the convex and 

25 concave side of the blade, said film of plastic material having a thickness 

greater than a thickness of said protective coating. 

2. A retractable rule as defined in claim 1, wherein said film is 

comprised of a material selected from a group consisting of polyurethane, 

30 Mylar and Nylon. 
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3. A retractable rule as defined in claim 2, wherein said film 

selected from said group is secured to said plastic coating with an acry,lic 

adhesive. 

4. A retractable rule as defined in claim 3, wherein said film 

extends from the free end of the blade to approximately the point where the 

blade is in said abutting volute configuration when said blade is fully 

retracted. 

5. A retractable rule as defined in claim 3, wherein the length of 

the portion of the blade covered by said film is approximately 12 inches or 

less. 

6. A retractable rule as defined in claim 5, wherein said film has a 

15 thickness dimension within a range of 0.006 11 to 0.014 11
• 

7. A retractable rule as defined in claim 6, wherein said 

retractable rule further comprises an end hook member formed of sheet 

metal of a predetermined thickness to include a concavo-convex mounting 

20 portion and a U-shaped hook portion that is bent at a generally right angle 

from an end of said mounting portion, and 

said end hook member being mounted on the free end of said blade 

with the mounting portion of said hook member being secured for limited 

movement with respect to the free end of the blade so that said rule can be 

25 measured externally from an exterior surface of said U-shaped hook portion 

or internally from an interior surface of said U-shaped hook portion. 

8. A retractable rule as defined in claim 3, wherein said film has a 

thickness dimension within a range of 0.006 11 to 0.014 11
• 

30 
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9. A retractable rule as defined in claim 8, wherein said 

retractable rule further comprises an end hook member formed of sheet 

metal of a predetermined thickness to include a concavo-convex mounting 

portion and a U-shaped hook portion that is bent at a generally right angle 

5 from an end of said mounting portion, 

said end hook member being mounted on the free end of said blade 

with the mounting portion of said hook member being secured for limited 

movement with respect to the free end of the blade so that said rule can be 

measured externally from an exterior surface of said U-shaped hook portion 

10 or internally from an interior surface of said U-shaped hook portion, and 

wherein said film is adhered to said convex side of said blade from 

the free end thereof a length that is within a range of from approximately 2" 

to approximately 12". 

15 1 0. A retractable rule as defined in claim 8, wherein said housing 

opening has a height dimension which exceeds the height dimension of said 

hook member mounting portion and its connection with the free end of said 

blade an amount which is at least approximately equal to the amount said 

hook portion extends below said bottom end surface of said housing 

20 assembly when at said housing opening. 

11. A retractable rule as defined in claim 1 0, wherein the lateral 

edges of said mounting portion adjacent said hook portion provide upwardly 

facing surfaces which engage one or more downwardly facing surfaces 

25 defining the housing opening to limit the upward movement of said hook 

member within said opening. 

12. A retractable rule as defined in claim 11, wherein the lateral 

edges of said blade extend outwardly and upwardly beyond the upwardly 

30 facing surfaces of said hook member mounting portion which engage said 

downwardly facing housing opening surfaces and deflect outwardly prior to 
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the engagement of the upwardly facing surfaces of said mounting portion, 

said locking member including a blade engaging and locking free end 

portion, said locking free end portion including a central recess of a width to 

operatively accommodate the width of said hook member mounting portion. 

13. A retractable rule as defined in claim 1 , wherein the film of 

plastic material has measuring indicia formed thereon. 

14. A retractable rule as defined in claim 1, wherein the film of 

10 plastic material comprises a plurality of layers of plastic material. 

15. A retractable rule as defined in claim 1, wherein the film of 

plastic material comprises at least one reinforcing member. 

15 16. A retractable rule as defined in claim 15, wherein the 

reinforcing member is a fiber. 

17. A retractable rule as defined in claim 1, wherein the film of 

plastic material extends across a width of the blade ranging from about 25% 

20 to about 1 00% of the blade width. 

18. A retractable rule as defined in claim 17, wherein the film of 

plastic material extends across 100% of the blade width. 

25 19. A retractable rule according to claim 1, wherein said protective 

coating comprises a plastic material having a thickness dimension less than 

about .0035". 

20. A retractable rule according to claim 1, wherein said indicia is 

30 provided by a layer of paint between said blade and said protective coating, 

said layer of paint having a thickness of between .0006" - .0014". 
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21. A retractable rule according to claim 20, wherein said 

protective coating is formed from a material selected from the group 

consisting of: polyamides, polyvinyl, polyesters, silicone, polyimides, 

polyethylene, fluoropolymers and polyethylene terephthalate. 
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MEASURING TAPE AND MEASURING TAPE END PIECE 

The present invention relates to an end piece for 

a measuring tape. 

5 Measuring tapes are known which are in the form of 

a measuring blade which is spoolable within a casing. 

The measuring blade can be extended from the casing by 

drawing its free end from an opening in the casing. The 

blade is usually metallic with measurement graduations 

10 printed on one surface. Typically, when extended from 

the casing, the blade is transversely curved. This 

provides some longitudinal stiffness to the blade, 

enabling a relatively long section of blade to be 

extended from the casing without other support. Usually, 

15 a spring within the casing urges the blade from its 

extended configuration back towards the spooled 

configuration. 

The free end of the blade is provided with an end 

hook. During use, for example when the measure is being 

20 used to measure a distance along a surface, the end hook 

is used to engage an edge or corner of the surface in 

order to retain the blade in the extended configuration 

against the urging of the spring. Alternatively, the end 

hook may be abutted against a surface in order to measure 

25 a distance extending away from the surface. 

The end hook is usually a projection such as a 

tongue, extending approximately perpendicularly from the 
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blade. The end hook usually has substantially flat 

forward and rearward faces lying approximately 

perpendicularly to the longitudinal direction of the 

extended blade. 

5 The end hook may form part of an end piece which 

is longitudinally moveable with respect to the blade, 

between two stop points. Usually, these stop points are 

separated by a distance substantially equal to the 

thickness of the end hook, i.e. the distance between the 

10 forward and rearward faces of the end hook. This limited 

movement of the end piece accounts for the measurement 

being taken up to the rearward face of the end hook (e.g. 

when the rearward face is used to engage with an edge or 

corner) or up to the forward face of the end hook (e.g. 

15 when the forward face is used to abut against a surface 

to be measured from) . 

A problem with many known measures is the tendency 

of the end hook to slip, particularly when the rearward 

face of the end hook is used to retain the free end of 

20 the blade at an edge or corner. This tendency is even 

more pronounced when there is a component of force acting 

on the end hook urging it to slide with respect to the 

edge, corner or surface at which the end hook is located. 

This problem has been addressed in US-A-5,210,956 

25 by providing an abrasive high friction surface at the 

rearward face of the end hook. The abrasive is provided 

on an adhesive-backed film, allowing adhesion to the end 
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hook. A similar solution is proposed in US-A-5,077,911 

where the rearward face of the end hook is coated with 

friction bodies such as sapphire crystals having a grain 

size of about 0.12 mm. 

5 However, the use of abrasive surfaces brings its 

own problems. In particular, such abrasives can scratch 

and damage surfaces which are being measured by the blade. 

Furthermore, they can wear away to leave little or no 

grip between the end hook and the surface to be measured. 

10 An alternative solution has been proposed in 

JP-A-06-147802. In this document, a rubber film is 

applied to the rearward and/or forward faces of an end 

hook by an adhesive. However, this has the disadvantage 

that the rubber film is held with respect to the end hook 

15 only by the adhesive which may wear out or which may not 

withstand repeated use of the measure. 

Accordingly, in a general aspect, the present 

invention provides a moulded grip portion on the end hook. 

The inventors have found that a moulded grip 

20 portion can have an improved mechanical connection to a 

support portion of the end hook in comparison, for 

example, to an adhesive. Furthermore, the moulding can 

provide a more efficient method of forming the grip on 

the end hook. Also, the moulding can allow a complex 

25 shape to be formed with high tolerance. 

Preferably, in one aspect, the present invention 

provides an end piece for attachment to a free end of a 
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measuring tape, the end piece including an end hook with 

a support portion formed of a first material and a grip 

portion formed of a second material, wherein the support 

portion provides a keying interface on which the grip 

5 portion is moulded, thereby securing the grip portion to 

the support portion. 

Additionally or alternatively, the grip portion 

may be secured to the support portion by a chemical bond. 

The chemical bond may be provided by selecting or 

10 modifying the material of the support portion and/or the 

grip material to achieve a chemical bond between them. 

In a second aspect, the invention provides a 

measuring tape with a free end and an end piece according 

to the first aspect attached to the free end. 

15 The keying interface preferably includes at least 

one (and preferably more) concave formation on the 

support portion. For example, the keying interface may 

include a concave step or steps, dent or dents, dimple or 

dimples, etc. Such a concave formation is preferably 

20 located on the rearward side of the support portion, but 

may alternatively or additionally be located on the 

forward side of the support portion. 

Most preferably, the keying interface includes at 

least one channel formed in the support portion. The 

25 channel may extend from the rearward side to the forward 

side of the support portion. In particular, the channel 

may be a hole formed in the support portion. One or more 
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holes are particularly preferred since these allow a 

connection of second, moulded material to extend from the 

rearward face to the forward face of the end hook. This 

connection ensures that either the moulded material or 

5 the support portion must tear or fracture in order to 

break the mechanical connection between the support 

portion and the grip portion. 

Preferably, the support portion includes a 

plurality of concave formations (e.g. channels or holes) 

10 distributed in the support portion. Seven such 

formations are particularly preferred, since these can 

provide a suitable mechanical linkage between the support 

portion and the grip portion. 

Additionally or alternatively, the support portion 

15 may include a dovetail shape which can cooperate with a 

corresponding shape in the moulded grip material. 

The end hook or the support portion may include 

one or more surfaces (e.g. one surface on the rearward 

face and one surface on the forward face) which are not 

20 covered by the second material. The grip portion may be 

formed around such surfaces. At the interface between 

the surface of the grip portion and the non-covered part 

of the end hook, the surfaces may be substantially 

continuous and preferably substantially flat. In this 

25 way, the forward and rearward surfaces of the end hook 

may be substantially flat. This allows more accurate 

measurement of distances from a surface using the measure. 
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Preferably, the grip portion is formed so that it 

embraces the end surface or edge of the support portion. 

The end surface of the support portion is the surface of 

the support portion (before moulding of the grip portion) 

5 which is disposed furthest from the remainder of the end 

piece. After moulding of the grip portion, therefore, 

the surface of the end hook which is disposed furthest 

from the remainder of the end piece is a surface of the 

grip portion. 

10 Preferably, the support portion is formed from a 

relatively rigid material. For example, the support 

portion may be moulded from a nylon material such as 

glass reinforced nylon. Preferably, this material is 

impact modified. Such a material combines suitable 

15 properties of rigidity, dimensional stability and 

toughness. Alternatively, the support portion may be 

formed from another plastics material such as Ixef or 

carbon fibre reinforced acetal. Alternatively, the 

support portion may be formed of a metallic material, 

20 such as steel (preferably stainless steel). 

Preferably, the grip portion is formed of a 

relatively resilient material, for example one with a 

relatively high friction coefficient. Rubber or rubber­

like material is suitable. For example, a polyurethane 

25 material (TPU) is particularly preferred. Alternatively, 

a thermoplastic elastomer (TPE) may be used. 
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An advantage of using the preferred first and 

second materials is that moulding the second material 

onto the first tends to give a relatively strong bond at 

the interface between them, particularly if one or both 

5 materials have been chemically modified to increase the 

bond strength between them. 

In a third aspect, the present invention provides 

a method of forming a measuring tape end piece, e.g. 

according to the first aspect, the method including the 

10 steps of: 

providing a support portion of an end hook, the 

support portion being formed of a first material and 

having a keying surface; and 

moulding a grip portion, formed of a second 

15 material, onto the keying surface, thereby to secure the 

grip portion to the support portion. 

The third aspect may include any of the preferred 

features according to the first or second aspect, for 

example as steps. of forming those preferred features. 

20 Preferably, the support portion is formed in a 

first moulding step. The grip portion is then formed in 

a second moulding step. The second moulding step may be 

performed in an overmould tool. However, preferably, 

both moulding steps are performed in the same tool, for 

25 example sequentially, using a twin shot tool. 

In the case where the support portion is not 

formed by moulding, for example where the support portion 
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is formed of a metallic material such as steel (e.g. 

stainless steel), the grip portion may be formed by a 

moulding step, e.g. in an insert moulding operation. The 

keying interface may be formed in the support portion by 

5 any suitable forming process such as forging, stamping, 

machining etc. This method constitutes a fourth, 

independent aspect of the invention. 

Embodiments of the present invention will now be 

described, by way of example only, with reference to the 

10 accompanying drawings, in which:-

15 

Fig. l shows a schematic front perspective view of 

an end piece according to an embodiment of the invention. 

Fig. 2 shows a schematic rear and side perspective 

view of the end piece shown in Fig. 1. 

Fig. 3 shows a similar view to that of Fig. 1, but 

without the grip portion. 

Fig. 4 shows a similar view to that shown in Fig. 

2, but without the grip portion. 

Fig. 5 shows a front view of the embodiment shown 

20 in Fig. 1, but with half of the grip portion cut away. 

25 

Fig. 6 shows the end piece of Fig. 5 in a front 

and side perspective view. 

Fig. 7 shows an enlarged view of the end hook part 

of the end piece of Fig. 6. 

Fig. 8 shows a schematic longitudinal sectional 

view of the end piece shown in Fig. 1, from a front and 

side perspective. 
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In the following, similar reference numerals are 

used for similar features shown in different drawings. 

In Figs. 1 and 2, an end piece 10 is shown. This 

has a longitudinally extending connection portion 12 with 

5 a concavely curved upper surface 14 and a convexly curved 

lower surface 16. Upper surface 14 has generally 

cylindrical projections 18 with holes extending through 

the depth of connection portion 12. In use, a measuring 

blade sits on the surface 14 and is connected to the end 

10 piece by rivets or similar connection means through the 

holes in projections 18. 

Connection portions 12 flare out in width at side 

walls 20. An end hook 22 projects approximately at right 

angles to connection portion 12 at the forward extremity 

15 of the end piece 10. The directions forward and rearward 

are in relation to the measuring tape to which the end 

piece is to be attached. The forward direction is the 

longitudinal direction of the measuring tape in which the 

printed measurement graduations decrease in magnitude. 

20 The rearward direction is the opposite direction, i.e. 

the direction in which the numbers on the measuring blade 

increase. 

End hook 22 has a forward face 24 and a rearward 

face 26. The end hook has a support portion 28 which is 

25 shown in the drawings as having a slightly depressed 

region 30, although this is not essential to the 

operation of the end hook. Mounted on the support 
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portion 28 is a grip portion 32. Grip portion 32 is 

formed by moulding. It embraces the edge (not shown in 

Figs. 1 and 2) of supporting portion 28. 

The connection portion and support portion are 

5 formed integrally by moulding glass reinforced nylon 

which has been impact modified. The grip portion is 

nylon bondable thermoplastic elastomer or alternatively 

the grip portion is TPU or another rubber-like material. 

The material of the connection portion and the 

10 support portion is glass reinforced nylon which has 

further been modified so that it preferentially forms a 

chemical bond with, in this case, TPU. Such materials 

are known and are generally referred to as TPU-bondable 

nylons. The same can be said of TPU-bondable ABS 

15 (another readily-available plastics material for use for 

moulding the support portion) . In the case where the 

support portion material is modified so that it bonds 

well to the grip portion material, the grip portion 

material should not itself be modified to be bondable to 

20 the material of the support portion. Such combinations 

of materials tend not to bond well together. Therefore, 

another embodiment uses a standard nylon (glass 

reinforced) or ABS for the material of the support 

portion and uses nylon-bondable (or ABS-bondable, as 

25 appropriate) TPU material for the grip portion. Such TPU 

material is known and is readily available. In a further 

embodiment, the same material is used for the support 
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portion as in any of the above embodiments but nylon­

bondable (or ABS-bondable, as appropriate) TPE material 

is used for the grip portion. 

Figs. 3 and 4 show the end piece without the grip 

5 portion. This is the shape which is moulded from glass 

reinforced nylon. These drawings show the whole of the 

support portion 28, because the grip portion is not shown. 

The support portion 28 includes a relatively thick 

central part 34. From the lateral surface (i.e. the 

10 surface connecting the forward and rearward faces) of the 

thick central portion 34 extends a relatively thin tongue 

36. Tongue 36 extends in substantially the same 

direction as the remainder of the end hook, i.e. 

substantially perpendicular to the connection portion 12. 

15 Due to the difference in thickness between tongue portion 

36 and thick central portion 34, a concave step 38 is 

formed between tongue 36 and central portion 34. A 

complimentary step 40 is formed on the rearward face 

(shown in Fig. 4). 

20 Holes 42 are formed in tongue portion 36. These 

extend in the longitudinal direction of the end piece 

from the forward face to the rearward face of the support 

portion. In the drawings, three holes 42 are formed in 

the base part of the tongue portion 36 and two holes 42 

25 are formed in each lateral part of the tongue portion 36, 

making up seven holes 42 in all. The function of the 

holes is described in more detail below. 
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Figs. 5, 6 and 7 show the end piece with part of 

the grip portion 32 cut away. Grip portion 32 is of 

similar thickness to thick central part 34 of support 

portion 28. Surface 44 lies flush and parallel to 

5 adjacent surface 34. In this way, the forward and 

rearward faces of the end hook are made substantially 

flat. 

Grip portion 32 embraces the edge of tongue 

portion 36. In this way, the lower surface of the end 

10 hook is formed from the grip portion. In other words, 

the grip portion 32 extends further from central part 34 

than does tongue portion 36 of the grip portion. Since 

the grip portion is moulded to lie flush with thick 

central part 34, concave steps 38 and 40 are filled by 

15 the grip portion. This cooperating shape provides a 

mechanical key which allows the grip portion 34 to be 

firmly bonded to support portion 28. The grip portion 

also bonds to surface 36, e.g. by a chemical bond. 

Parts of the grip portion also extend through 

20 holes 42, as shown well in Figs. 6 and 7. In particular, 

Fig. 7 shows a mechanical linking portion 46 extending 

through a hole 42. The grip portion is formed in one 

piece by moulding. The support portion is also formed in 

one piece by moulding. Therefore, with mechanical links 

25 46 holding the grip portion with respect to the support 

portion, the only way in which the grip portion may be 

mechanically separated from the support portion is by one 
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or both of the support portion and the grip portion 

fracturing or tearing. This feature, combined with the 

strong bond between the TPU or thermoplastic elastomer 

(TPE) of the grip portion and the glass reinforced nylon 

5 material (impact modified) of the support portion makes 

the grip portion particularly difficult to dislodge from 

the support portion. For this reason, the grip portion 

is unlikely to break away from the support portion during 

use of the tape measure. 

10 Fig. 8 shows a schematic longitudinal cross-

section of the end piece. This drawing shows the 

mechanical link 46 extending from the forward to the 

rearward face of the grip portion. This drawing also 

shows part of the tongue portion 36 below one of the 

15 holes 42. It is clearly shown here that the material of 

the grip portion 32 surrounds and encapsulates part of 

support portion 28. 

The end piece may be made by injection moulding. 

In particular, the glass reinforced nylon of the 

20 connection portion 12 and support portion 28 may be 

injected in a tool (not shown) in a first injection step. 

Subsequently, the TPU or TPE material of the grip portion 

is injected into the second tool in a second injection 

step. Accordingly, the end piece is formed via "two 

25 shot" moulding. 

The preferred embodiments have been described by 

way of example only. Modifications of these embodiments, 
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further embodiments and modifications thereof will be 

apparent to those skilled in the art and as such are 

within the scope of the invention. 
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CLAIMS 

1. An end piece for attachment to a free end of a 

measuring tape, the end piece including an end hook with 

5 a support portion formed of a first material and a grip 

portion formed of a second material, wherein the support 

portion provides a keying interface on which the grip 

portion is moulded, thereby securing the grip portion to 

the support portion. 

10 

15 

2. An end piece according to claim 1 wherein the 

keying interface includes at least one concave formation 

on the support portion. 

3. An end piece according to claim 2 wherein concave 

formation includes a concave step or steps, dent or 

dimple. 

4. An end piece according to claim 2 or claim 3 

20 wherein the concave formation is located at least on the 

rearward side of the support portion. 

5. An end piece according to any one of claims 1 to 4 

wherein the keying interface includes at least one 

25 channel formed in the support portion. 
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6. An end piece according to claim 5 wherein the 

channel is a hole extending from the rearward side to the 

forward side of the support portion. 

7. An end piece according to any one of claims 1 to 6 

wherein the support portion includes a surface either on 

the rearward face and or on the forward face of the end 

hook which are not covered by the second material, the 

grip portion being disposed adjacent said surface or 

10 surfaces. 

15 

8. An end piece according to any one of claims 1 to 7 

wherein the grip portion is formed so that it embraces 

the end surface or edge of the support portion. 

9. An end piece according to any one of claims 1 to 8 

wherein the grip portion is formed of a relatively 

resilient material (in comparison to the first material). 

20 10. A measuring tape with a free end and an end piece 

according to any one of claims 1 to 9 attached to the 

free end. 

11. A method of forming a measuring tape end piece, 

25 e.g. according to any one of claims 1 to 9, the method 

including the steps of: 
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providing a support portion of an end hook, the 

support portion being formed of a first material and 

having a keying surface; and 

moulding a grip portion, formed of a second material, 

onto the keying surface, thereby to secure the grip 

portion to the support portion. 

12. A method according to claim 11 wherein the support 

portion is formed in a first moulding step and the grip 

10 portion is then formed in a second moulding step. 
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PRINTING ON A FLEXIBLE SUBSTRATE AND SYSTEM FOR THE SAME 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority to U.S. 62/315,171 filed March 30, 2016, the entire 

5 contents of which are incorporated by reference it its entirety. 

TECHNICAL FIELD 

Example embodiments generally relate to printing technology, and particularly relate 

to technology for printing measuring tape and other such products that employ a long flexible 

10 substrate. 

BACKGROUND 

Measuring tapes are typically printed using a conventional flexographic printing 

process. This type of printing process is also used to print on other flexible substrates like 

15 bread bags, product wrappers, and the like. In flexographic printing, the image is created by 

applying ink directly to a flexible printing plate, which is then brought into contact with stock 

to transfer the ink. The printing plate is a multi-layered, light sensitive flat (but flexible) 

sheet that is "exposed" and "developed" to create the printing plate. The printing plate is 

wrapped around a cylinder (or belt) for printing 

20 When placed on a press, an anilox roller transfers ink from an ink pan to the raised 

areas of the printing plate. An impression cylinder creates a light pressure between the 

substrate and the plate to allow the ink to transfer to the stock. The largest commercially 

available print plate is 50 by 80 inches. Thus, to print a 25 ft tape, four plates are needed, and 

three joins exist between the four plates. For metric tapes at 8 m, five plates with four joins 

25 placed every 2010 mm would be required. 

As can be appreciated from the description above, relative to printing on longer 

flexible substrates such as measuring tapes, the length of the printing plate available has been 

the limiting factor. Moreover, the joins between the plates create gaps in the print. 

Traditionally, the joins are hidden in a non-print area between gradation marks. This means 

30 that it is impossible to print a solid color on a tape measure. Thus, traditional measuring 

tapes are surface painted (or powder coated) in a light color (e.g., yellow or white) that covers 

the entire surface of the measuring tape. Then, dark (typically black) gradations are printed 

on the measuring tape, and another dark color (typically red) is used to print the numbers. 
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Accordingly, it may be desirable to continue to develop improved mechanisms by 

which to implement printing on flexible substrates so that the problem of design and length 

limitation due to the need to hide joins can be overcome. 

BRIEF SUMMARY OF SOME EXAMPLES 

Some example embodiments may enable the provision of a device that allows printing 

without creating the need to hide joins, as described above. In this regard, some example 

embodiments may provide for the use of a continuous multilayered cylinder without joins in 

the printing process. Thus, a continuous repeating pattern can be provided to allow, for 

10 example, printing light numbers and gradations on a dark base layer. 

In an example embodiment, a printing assembly is provided. The printing assembly 

may include a first continuous cylinder and a first jogging assembly. The first continuous 

cylinder may be configured to apply print media to a flexible substrate responsive to contact 

with the flexible substrate. The first continuous cylinder may include a plurality of partitions 

15 configured such that only one of the partitions is aligned for contact with the flexible 

substrate at any given time, and each of the partitions may have a unique print characteristic 

associated therewith. The first jogging assembly may be operably coupled with the first 

continuous cylinder to move the first continuous cylinder along an axis thereof to change 

alignment of the partitions relative to the flexible substrate. 

20 In another example embodiment, a method of printing on a flexible substrate is 

provided. The method may include moving a flexible substrate proximate to a continuous 

cylinder and applying print media to the flexible substrate responsive to contact between the 

continuous cylinder and the flexible substrate. The continuous cylinder may include a 

plurality of partitions configured such that only one of the partitions is aligned for contact 

25 with the flexible substrate at any given time, and each of the partitions has a unique print 

characteristic associated therewith. The method may further include determining when a first 

partition of the continuous cylinder has fully applied print media to the flexible substrate, and 

moving the continuous cylinder along an axis thereof to align a second partition of the 

continuous cylinder with the flexible substrate. 

30 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRA WING(S) 

Having thus described some example embodiments in general terms, reference will 

now be made to the accompanying drawings, which are not necessarily drawn to scale, and 

wherein: 
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FIG. 1 illustrates a cross section of materials used to form such a cylinder in 

accordance with an example embodiment; 

FIG. 2 illustrates a perspective view of the cylinder and corresponding partitions 

provided thereon according to an example embodiment; 

FIG. 3 illustrates a conceptual diagram showing various components of a system for 

printing in accordance with an example embodiment; 

FIG. 4 is a block diagram of a system for printing in accordance with an example 

embodiment; and 

FIG. 5 illustrates a method of printing on a flexible substrate in accordance with an 

10 example embodiment. 

DETAILED DESCRIPTION 

Some example embodiments now will be described more fully hereinafter with 

reference to the accompanying drawings, in which some, but not all example embodiments 

15 are shown. Indeed, the examples described and pictured herein should not be construed as 

being limiting as to the scope, applicability or configuration of the present disclosure. 

Rather, these example embodiments are provided so that this disclosure will satisfy 

applicable legal requirements. Like reference numerals refer to like elements throughout. 

Furthermore, as used herein, the term "or" is to be interpreted as a logical operator that results 

20 in true whenever one or more of its operands are true. As used herein, operable coupling 

should be understood to relate to direct or indirect connection that, in either case, enables 

functional interconnection of components that are operably coupled to each other. 

As indicated above, some example embodiments may relate to the provision of a 

device that allows printing without creating the need to hide joins so that, for example, 

25 printing light numbers and gradations on a dark base layer becomes possible. This is 

accomplished by employing a continuous multilayered cylinder without joins. FIG. 1 

illustrates a cross section of materials used to form such a cylinder in accordance with an 

example embodiment. 

As shown in FIG. 1, a cylinder 100 (see FIG. 2) of an example embodiment may 

30 include a base layer 110, which may be a polyester film or a metallic material in some cases. 

An adhesive and anti-halation layer 112 may bind the base layer 110 to a photosensitive 

polymer layer 114. A laser ablation layer 116 may be provided on the photosensitive polymer 

layer 114. In some cases, a protective cover film 118 (e.g., a polyester film) may be provided 

on top of the laser ablation layer 116. 
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Laser ablation is a process of removing material from a solid (or occasionally liquid) 

surface by irradiating the material with a laser beam. At low laser flux, the material is heated 

by the absorbed energy from the laser, and the material evaporates or sublimates. Of note, in 

some cases, other processes could be employed instead of laser ablation. For example, laser 

5 engraving or chemical etching may be employed to replace the laser ablation layer with a 

corresponding layer dependent upon the removal process employed. However, laser ablation 

may be preferred for some applications. When laser ablation is employed, an image can be 

lasered onto the surface of the cylinder 100. The cylinder 100 is created as a continuous 

cylinder sleeve with no joins. Thus, the cylinder 100 is essentially a solid print cylinder (i.e., 

10 having no joins). When printing with such a cylinder, the limitation on printing becomes the 

capability of the laser ablation process to image the cylinder and the length of the "repeat" on, 

for example, a tape measure. 

On an 8 m measuring tape, the repeat may occur, for example, in increments of 10 

em. On a 25 ft measuring tape, the repeat occurs in 12 inch increments. To overcome the 

15 repeat length issue, the cylinder 100 may be partitioned. Thus, for example, the cylinder 100 

may be a continuous cylinder with repeat lengths broken down into multiple partitions of a 

given length (e.g., 1 m, 1 ft, etc.). The cylinder 100 could then be axially moved (e.g., 

jogged) to use corresponding different partitions at appropriate times to access each 

respective section (e.g., meter) of print so that a full and unique (e.g., 8 m) length of 

20 measuring tape can be created. This concept can be applied to any desirable length of tape, 

and can be used for metric or imperial tapes. 

FIG. 2 illustrates a perspective view of the cylinder 100 and corresponding partitions 

provided thereon. The partitions include a first partition 210, a second partition, 220, a third 

partition 230, a fourth partition 240, a fifth partition 250, and a sixth partition 260. However, 

25 it should be appreciated that any desirable number of partitions may be employed in various 

example embodiments. Each of the partitions may have a unique set of numbers (or 

gradations, or other symbols). Thus, for example, the first partition 210 may be printed with 

a sequence of numbers (e.g., 0, 10, 20, 30, 40, 50, 60, 70, 80, 90), the second partition 220 

may be printed with a different (sequentially incremented) sequence of numbers (e.g., 100, 

30 110, 120, 130, 140, 150, 160, 170, 180, 190), the third partition 230 may be printed with a 

different (sequentially incremented) sequence of numbers (e.g., 200, 210, 220, 230, 240, 250, 

260, 270, 280, 290), etc. This sequence can be repeated for any desired number of partitions. 

After one partition has been fully printed, a jog or axial movement of the cylinder 100 may be 

performed in order to align the next partition for printing. After the next partition has been 
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fully printed, another jog occurs and so on until the full sequence of numbers is printed. For 

a cylinder having a 1 m circumference, the first meter (e.g., 100 em) of printing can be 

accomplished before the jog to the second meter (e.g., centimeter gradations 100 to 200) is 

performed. Then, a jog to the third meter (e.g., centimeter gradations 200 to 300) IS 

5 performed, and so on for the full length of printing on the corresponding measuring tape. 

By using this process, or combination of processes, a unique capability is provided 

relative to enabling the creation of a continuous solid print design with changing features 

over the length of the design. Moreover, the partitioning and jogging of the continuous 

cylinders allows repeat lengths to be printed that are greater than the circumference of the 

10 largest available cylinder. As such, there is no theoretical limit to the length that can be 

printed. 

FIG. 3 illustrates a conceptual diagram showing various components of a system for 

printing in accordance with an example embodiment. Referring to FIG. 3, one or more rolls 

of a flexible substrate 300 may originate from one or more feed rolls 310. In some cases, the 

15 system of FIG. 3 may be configured to process and print on multiple flexible substrates in 

parallel simultaneously. 

As shown in FIG. 3, the flexible substrate 300 (or each instance thereof) may be 

passed through a series of powered and unpowered rollers to a first print assembly 320. The 

first print assembly 320 may include one or more continuous cylinders (e.g., print cylinders) 

20 of a first set of continuous cylinders 322. The first set of continuous cylinders 322 may be 

configured to contact (and print on) a first side of the flexible substrate 300, while an 

impression cylinder 324 contacts the opposite side of the flexible substrate 300. The 

continuous cylinders may have print medium (e.g., ink) transferred thereon by a media 

applicator 326 immediately before the continuous cylinders roll to the point where the 

25 flexible substrate 300 is pressed between each continuous cylinder of the first set of 

continuous cylinders 322 and the impression cylinder 324. Thus, at the point where the 

flexible substrate 300 is pressed between each continuous cylinder of the first set of 

continuous cylinders 322 and the impression cylinder 324, the print medium is transferred to 

the first side of the flexible substrate 300. 

30 After the print medium has been transferred to the flexible substrate 300, one or more 

UV dryers 330 may be provided to dry the print medium on the flexible substrate 300. Thus, 

for example, the ink applied at the first set of continuous cylinders 322 may be dried on the 

flexible substrate 300 by the UV dryers 330. In some cases, the first set of continuous 

cylinders 322 may apply print medium to define print applied directly to the flexible substrate 
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300. However, in other cases, the first print assembly 320 may actually apply the print over 

the top of a base print layer applied by a base roller 340 and corresponding UV dryer 342. 

The base print layer could be a continuous base color or an initial pattern. In some cases, the 

base roller 340 may provide gradations and the other continuous cylinders may apply number 

5 sequences that need to change (e.g., via jogging to different partitions) based on location. 

In cases where it is desirable to print on both sides of the flexible substrate 300, a 

second print assembly 350 may be provided. The second print assembly 350 may operate 

similarly to the first print assembly 320, except that the second print assembly 350 places 

continuous cylinders of a second set of continuous cylinders 352 into contact with the 

10 opposite side of the flexible substrate 300 to that which was printed on by the first set of 

continuous cylinders 322. 

Thus, for example, the second set of continuous cylinders 352 may be configured to 

contact (and print on) a second side of the flexible substrate 300 (opposite the first side), 

while an impression cylinder 354 contacts the opposite side ofthe flexible substrate 300 (i.e., 

15 the first side). Each of the continuous cylinders may have print medium (e.g., ink) 

transferred thereon by a media applicator 356 immediately before the continuous cylinders 

roll to the point where the flexible substrate 300 is pressed between each continuous cylinder 

of the second set of continuous cylinders 352 and the impression cylinder 354. Thus, at the 

point where the flexible substrate 300 is pressed between each continuous cylinder of the 

20 second set of continuous cylinders 352 and the impression cylinder 354, the print medium is 

transferred to the second side of the flexible substrate 300. 

After the print medium has been transferred to the second side of the flexible substrate 

300 by the second print assembly 350, one or more UV dryers 360 may be provided to dry 

the print medium on the flexible substrate 300. Thus, for example, the ink applied at the 

25 second set of continuous cylinders 352 may be dried on the flexible substrate 300 by the UV 

dryers 360. The flexible substrate 300 may then be provided to finish rolls 370 on which the 

finished product is collected. 

As can be appreciated from FIG. 3 in the context of the discussion above, either or 

both of the first and second sides of the flexible substrate 300 can be printed with 

30 corresponding different patterns that repeat. The multiple cylinders of the first and second 

sets of continuous cylinders 322 and 352 may provide different repeatable patterns, the same 

repeatable patterns or combinations thereof Moreover, if the patterns repeat at different 

intervals, corresponding ones of the continuous cylinders may have different sizes (i.e., 
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different circumferences or perimeters) and therefore may need jogging at corresponding 

different intervals. 

Some or all of the continuous cylinders may include partitions that have unique 

patterns (e.g., gradations and/or number sequences) provided thereon. Thus, the cylinders 

5 may be jogged at corresponding appropriate times to cycle to a next partition at the 

appropriate time. In some cases, one or more cylinders may be used for printing gradations, 

and another one or more different cylinders can be used to print number sequences in a same 

or different color. However, in other cases, the same cylinders could be used to print both 

gradations and number sequences (e.g., in the same color). The jogging may occur along the 

10 axial direction of each of the continuous cylinders (i.e., into or out of the page for FIG. 3). In 

an example embodiment, the jogging may be accomplished using a geared drive assembly or 

servo to axially adjust the alignment of the continuous cylinders so that a selected one of the 

partitions is aligned with the flexible substrate 300. 

Example embodiments may enable continuous printing to be achieved with multiple 

15 colors on single or double sided tapes. Thus, for example, three color printing can be 

performed even in situations where the base color is a darker color than the colors printed 

thereon via inline printing. Inline powder coating and/or inline clear coating may be 

expansion possibilities by employing the technology described herein. Example 

embodiments may also enable single minute exchange of dies (SMED) to be achieved, which 

20 would eliminate significant press downtime. Costly photopolymer belt replacement may also 

be eliminated by employing example embodiments. 

FIG. 4 is a block diagram of a system for printing in accordance with an example 

embodiment. FIG. 4 shows a press or printing assembly 400 that may be used to print on any 

length of flexible substrate 410 one or more sides thereof The printing assembly 400 

25 includes a first continuous cylinder 420. As discussed above, the first continuous cylinder 

420 is divided into a plurality of partitions. Only one of the partitions is aligned for contact 

with the flexible substrate 410 at any given time, and each of the partitions has a unique print 

characteristic associated therewith (e.g., a unique number set or sequence, a unique design, 

and/or the like). 

30 While any given one of the partitions is aligned with the flexible substrate 410, the 

corresponding unique print characteristic associated therewith can be applied to the flexible 

substrate 410 by contact between the flexible substrate 410 and the first continuous cylinder 

420. Of note, the first continuous cylinder 420 may be one of a plurality of such cylinders 
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that may print respective different colors or designs on the same side of the flexible substrate 

410. Color print applied to the flexible substrate 410 may be dried by a first dryer 422. 

When the entire perimeter or circumference of a particular one of the partitions of the 

first continuous cylinder 420 has been used for printing, a jogging assembly 424 may be used 

5 to shift the position (and therefore alignment) of the first continuous cylinder 420 axially so 

that a next partition is aligned with the flexible substrate 410. The next partition may then 

print its own unique print characteristic upon the flexible substrate 410. When the next 

partition has been completely traversed, then still another partition may be aligned and used 

for printing. 

10 Transitioning between each partition IS mechanically conducted by the jogging 

assembly 424. The jogging assembly 424 may be embodied as a gear set, servo, electric 

motor, or any other such suitable device for translating the position of the first continuous 

cylinder 420 axially. In an example embodiment, each partition of the first continuous 

cylinder 420 may be similar in size and therefore have the same perimeter or circumference. 

15 Moreover, the width of the flexible substrate 410 may substantially match the width of each 

partition. Thus, the jogging assembly 424 may apply an axial movement to the first 

continuous cylinder 420 that is the same (e.g., substantially equal to the width of the 

partitions) for each partition transition. The first continuous cylinder 420 may therefore have 

the ability to repeat printing with each new partition by sequentially moving to adjacent 

20 partitions in a single direction until the full complement of partitions has been cycled through 

completely. At that point, the full length of the flexible substrate 410 should have been 

printed. 

If both sides of the flexible substrate 410 are to be printed on, the printing assembly 

400 may include a second continuous cylinder 430 (or multiple instances thereof), a second 

25 dryer 432, and a second jogging assembly 434, which may operate similar to the 

corresponding components described above, but do so relative to the opposite side of the 

flexible substrate 410. In some cases, the diameter of the second continuous cylinder 430 

(and therefore also the perimeter or circumference thereof) may be different from the 

diameter of the first continuous cylinder 420. Accordingly, different jogging times may be 

30 needed for respective ones of the first continuous cylinder 420 and the second continuous 

cylinder 430. Furthermore, the number of partitions of the second continuous cylinder 430 

may be different from the number of partitions of the first continuous cylinder 420. 

Accordingly, a different number of jogging operations may be performed for respective ones 
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of the first continuous cylinder 420 and the second continuous cylinder 430 to cycle through 

all partitions. 

In an example embodiment, a control unit 450 may be operably coupled to each of the 

first jogging assembly 424 and the second jogging assembly 434 in order to control the 

5 timing and implementation of the jogging activities. Thus, for example, the control unit 450 

may be aware of the number of partitions, width of partitions, speed of motion of the flexible 

substrate 410, perimeter or circumference of the partitions, etc., in order to enable the control 

unit 450 to manage jogging activities. In an example embodiment, the printing assembly 400 

may include one or more instances of a sensor 460 to facilitate the operation of the control 

10 unit 450. 

The sensor 460 (or sensors) may detect the speed of motion of the flexible substrate 

410. In this regard, the sensor 460 may read the speed at which partitions pass the sensor 460 

to determine such speed, or may determine the speed of one or more rollers or cylinders to 

determine such speed. In some cases, the sensor 460 may also detect location information 

15 and be able to determine or infer location proximate to other components of the printing 

assembly 400. Thus, based on the location information and/or speed information provided by 

the sensor 460, the control unit 450 may intelligently direct the initiation of jogging activity. 

The sensor 460 may be an optical sensor in some cases. 

In an example embodiment, the control unit 450 may be a programmable logic 

20 controller (PLC), field programmable gate array (FPGA), or other processing circuitry 

capable of intelligently controlling the jogging activity. As such, in some cases, the control 

unit 450 may include processing circuitry such as a processor and memory. The memory 

may store instructions and/or data (e.g., information descriptive of the circumference of each 

partition and number of partitions of each cylinder) along with instructions for triggering the 

25 jogging activity. 

FIG. 5 illustrates a method of printing on a flexible substrate in accordance with an 

example embodiment. As shown in FIG. 5, the method of printing on a flexible substrate 

may include moving a flexible substrate proximate to a continuous cylinder at operation 500 

and applying print media to the flexible substrate responsive to contact between the 

30 continuous cylinder and the flexible substrate at operation 510. The continuous cylinder may 

include a plurality of partitions configured such that only one of the partitions is aligned for 

contact with the flexible substrate at any given time, and each of the partitions has a unique 

print characteristic associated therewith. The method may further include determining when 

a first partition of the continuous cylinder has fully applied print media to the flexible 
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substrate at operation 520, and moving the continuous cylinder along an axis thereof to align 

a second partition of the continuous cylinder with the flexible substrate at operation 530. 

In some cases, the method (or portions or operations thereof) may be augmented or 

modified, or additional optional operations may be included. For example, in some cases, the 

5 first continuous cylinder may include a circumference having a laser ablated surface that 

defines the unique print characteristic of each of the partitions. In an example embodiment, 

the unique print characteristic may define a unique number set or sequence for each of the 

partitions. In some cases, the unique number set of each partition sequentially follows a 

number set of a preceding adjacent partition. In an example embodiment, moving the 

10 continuous cylinder may be performed via a control unit operably coupled to a jogging 

assembly. In some cases, the control unit stores information indicative of a circumference of 

the continuous cylinder, and the control unit determines location information regarding the 

flexible substrate to determine when to trigger the jogging assembly to adjust alignment of 

the continuous cylinder relative to the flexible substrate. In an example embodiment, the 

15 method may further include employing a sensor to determine a speed of the flexible substrate. 

In some cases, applying the print media to the flexible substrate may include printing a base 

layer on the flexible substrate. The base layer may be a dark color, and printing gradations or 

numbers over the base layer may include printing the gradations or numbers in a color that is 

lighter than the dark color of the base layer. 

20 By using the continuous cylinders of an example embodiment, continuous unique or 

25 

non-repeating patterns can be printed with virtually any combination of colors and in any 

desirable length. Thus, for example, example embodiments may allow a solid black area to 

be printed with the base layer showing through as the gradations. Of note, the base layer 

could be any color. 

Many modifications and other embodiments of the inventions set forth herein will 

come to mind to one skilled in the art to which these inventions pertain having the benefit of 

the teachings presented in the foregoing descriptions and the associated drawings. Therefore, 

it is to be understood that the inventions are not to be limited to the specific embodiments 

disclosed and that modifications and other embodiments are intended to be included within 

30 the scope of the appended claims. Moreover, although the foregoing descriptions and the 

associated drawings describe exemplary embodiments in the context of certain exemplary 

combinations of elements and/or functions, it should be appreciated that different 

combinations of elements and/or functions may be provided by alternative embodiments 

without departing from the scope of the appended claims. In this regard, for example, 
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different combinations of elements and/or functions than those explicitly described above are 

also contemplated as may be set forth in some of the appended claims. In cases where 

advantages, benefits or solutions to problems are described herein, it should be appreciated 

that such advantages, benefits and/or solutions may be applicable to some example 

5 embodiments, but not necessarily all example embodiments. Thus, any advantages, benefits 

or solutions described herein should not be thought of as being critical, required or essential 

to all embodiments or to that which is claimed herein. Although specific terms are employed 

herein, they are used in a generic and descriptive sense only and not for purposes of 

limitation. 
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THAT WHICH IS CLAIMED: 

1. A measuring tape printing assembly comprising: 

a first continuous cylinder configured to apply print media to a flexible substrate responsive 

5 to contact with the flexible substrate, the first continuous cylinder comprising a plurality of 

partitions configured such that only one of the partitions is aligned for contact with the 

flexible substrate at any given time, and each of the partitions has a unique print characteristic 

associated therewith; and 

a first jogging assembly operably coupled with the first continuous cylinder to move the first 

10 continuous cylinder along an axis thereof to change alignment of the partitions relative to the 

flexible substrate. 

2. The printing assembly of claim 1, wherein the first continuous cylinder comprises a 

circumference having a laser ablated, laser engraved, or chemical etched surface that defines 

15 the unique print characteristic of each of the partitions. 

3. The printing assembly of claim 2, wherein the unique print characteristic defines a 

unique number set or sequence for each of the partitions. 

20 4. The printing assembly of claim 3, wherein the unique number set of each partition 

sequentially follows a number set of a preceding adjacent partition. 

25 

5. The printing assembly of claim 1, further comprising a control unit operably coupled 

to the first jogging assembly to control the first jogging assembly. 

6. The printing assembly of claim 5, wherein the control unit stores information 

indicative of a circumference of the first continuous cylinder, and wherein the control unit 

determines location information regarding the flexible substrate to determine when to trigger 

the first jogging assembly to adjust alignment of the first continuous cylinder relative to the 

30 flexible substrate. 

7. The printing assembly of claim 6, wherein the control unit is operably coupled to a 

sensor that determines speed of the flexible substrate. 
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8. The printing assembly of claim 7, further comprising a second continuous cylinder 

and a second jogging assembly. 

9. The printing assembly of claim 1, further comprising a second continuous cylinder 

5 and a second jogging assembly. 

10. The printing assembly of claim 1, wherein the print assembly is configured to print a 

base layer on the flexible substrate, the base layer having a dark color, and 

wherein the print assembly is configured to print gradations or numbers over the base layer, 

10 the gradations or numbers being printed in a color that is lighter than the dark color of the 

base layer. 

11. The printing assembly of claim 10, wherein the flexible substrate is a measuring tape 

and a circumference of each partition of the first continuous cylinder is one meter and each 

15 partition sequentially increases count by one hundred centimeter increments. 

20 

12. The printing assembly of claim 10, wherein the flexible substrate is a measuring tape 

and a circumference of each partition of the first continuous cylinder is one foot and each 

partition sequentially increases count by twelve inch increments. 

13. A method of printing on a flexible substrate, the method comprising: 

moving a flexible substrate proximate to a continuous cylinder 

applying print media to the flexible substrate responsive to contact between the continuous 

cylinder and the flexible substrate, the continuous cylinder comprising a plurality of 

25 partitions configured such that only one of the partitions is aligned for contact with the 

flexible substrate at any given time, and each of the partitions has a unique print characteristic 

associated therewith; 

determining when a first partition of the continuous cylinder has fully applied print media to 

the flexible substrate; and 

30 moving the continuous cylinder along an axis thereof to align a second partition of the 

continuous cylinder with the flexible substrate. 
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14. The method of claim 13, wherein the first continuous cylinder comprises a 

circumference having a laser ablated, laser engraved, or chemical etched surface that defines 

the unique print characteristic of each of the partitions. 

15. The method of claim 14, wherein the unique print characteristic defines a unique 

number set or sequence for each of the partitions. 

16. The method of claim 15, wherein the unique number set of each partition sequentially 

follows a number set of a preceding adjacent partition. 

17. The method of claim 13, wherein moving the continuous cylinder is performed via a 

control unit operably coupled to a jogging assembly. 

18. The method of claim 17, wherein the control unit stores information indicative of a 

15 circumference of the continuous cylinder, and wherein the control unit determines location 

information regarding the flexible substrate to determine when to trigger the jogging 

assembly to adjust alignment of the continuous cylinder relative to the flexible substrate. 

19. The method of claim 18, further comprising employing a sensor to determine a speed 

20 of the flexible substrate. 

20. The method of claim 13, wherein applying the print media to the flexible substrate 

comprises printing a base layer on the flexible substrate, the base layer having a dark color, 

and 

25 printing gradations or numbers over the base layer, the gradations or numbers being printed 

in a color that is lighter than the dark color of the base layer. 
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RULE ASSEMBLY WITH PROTECTIVE FILM 

This application claims priority from U.S. application No. 09/973,955, 

filed October 11, 2001, which iis a continuation-in-part of co-pending U.S. 

5 patent application number 09/366,782, filed August 4, 1999, herein 

incorporated by reference. 

This invention is generally related to retractable tape rule assemblies 

and more particularly to rule assemblies of the spring retractable type. 

10 BACKGROUND OF THE INVENTION 

A typical retractable tape rule assembly includes an elongated thin 

metal rule blade that is mounted on a reel rotatably disposed within a, 

housing assembly. The rule blade is retracted into the housing assembly for 

storage by coiling it about the reel. A coil spring is mounted between the 

15 reel and housing assembly to provide spring powered rewinding of the blade 

about the reel to the fully retracted position of the blade after the 

measurement has been taken. Repeated extension and retraction is 

stressful on the blade, however. It has been found that the first several 

inches of the free end of the blade are particularly susceptible to damage 

20 and wear over the life of the tape assembly. The leading. end of the blade is 

frequently handled, for example, by the tape assembly user to pull the tape 

out of the housing assembly or to hold the free end of the tape on the 

workpiece. This repeated handling of the free end of the tape exposes the 

numbering and graduation lines on the face of the tape to wear and over 

25 time can wear these markings off. Spring powered retraction of the blade 

may cause fairly rapid rewinding of the blade into the housing assembly, 

causing the last several inches of the rewinding tape (i.e., the several inches 

on the free end of the tape) to "whip" or hit against the portions of the 

housing assembly that define the housing assembly opening. Over time, this 

30 hitting action of the tape against the housing assembly opening leads to 

cracks or tears in the tape and eventual tape breakage. Most breaks in the 
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tapes of tape assemblies in commercial use occur in the first six inches of 

the blade. 

Although tape breakage could be reduced by increasing the thickness 

of the metal of the blade, this is undesirable for several reasons. A thick 

s blade increases tape assembly size, weight and material cost. A uniformly 

thick blade may have a detrimental effect on blade standout by increasing 

the weight of the extended portion of the blade. Furthermore, experience 

has shown that thickening or reinforcement of the entire blade length is not 

necessary to maximize service life of a rule assembly because most breaks 

10 and most blade wear occur in the several leading inches of the blade. 

A need exists for a low cost, lightweight, durable material to cover and 

reinforce a selected length of a retractable tape blade that is easy to apply, 

highly durable and that can be used on any known tape rule product. 

15 BRIEF DESCRIPTION OF THE INVENTION 

A retractable rule assembly comprising a housing assembly; a reel 

rotatably mounted in said housing assembly; an elongated blade formed of a 

ribbon of metal having one end connected to said reel, said blade 

extendable from a position tangential to said reel outwardly through a 

20 spaced opening in said housing assembly, said elongated blade housing a 

concavo-convex configuration when extended from said housing assembly, 

said elongated blade having measuring indicia formed on the concave side 

thereof, and a clear, protective coating provided on both said concave and 

convex side of said blade throughout the length of the blade for inhibiting 

25 wear of said measuring indicia; a coil spring formed of a ribbon of metal 

constructed 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 said concavo-convex cross-sectional configuration onto said reel 

in an abutting volute coil formation in a flattened cross-sectional 

30 configuration; and a blade holding assembly constructed to hold the blade in 

any position of extension outwardly of said housing assembly opening and to 
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release the blade from any position in which it is held; a relatively short free 

end portion of said blade having a film of plastic material overlying said 

protective coating on at least one of the convex and concave side of the 

blade, said film of plastic material having a thickness greater than a 

s thickness of said protective coating. 

The thin film may be any flexible or semiflexible plastic such as 

thermoset, thermoplastic, thermoplastic elastomer or rubber materials. 

Preferably, the film is made of polyurethane and is adhered to the blade by 

an acrylic adhesive. Alternatively, a polyester, silicone, polyimides, 

10 polyethylene, fluoropolymers, Nylon® or Mylar® film could be used to cover 

the blade. Preferably, the film has a thickness dimension within a range of 

about 0.006" to about 0.014". 

In one preferred embodiment the retractable rule assembly further 

includes an end hook member formed of sheet metal of a predetermined 

15 thickness to include a concavo-convex mounting portion and a U-shaped 

hook portion that is bent at a generally right angle from an end of the 

mounting portion. The end hook member is mounted on the free end of the 

blade with the mounting portion of the hook member being secured for 

limited movement with respect to the free end of the blade so that the rule 

20 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. 

When the hook member is included, preferably the film is adhered to the 

concave side of the blade from the free end thereof a length that Is within a 

range of from approximately 2" to approximately 12" so that one end portion 

25 of the film is disposed between the concave side of the blade and the 

mounting portion of the end hook member so that the portion of the tape on 

which the hook member is movably mounted is covered by tape. 

The film of material provides localized strengthening and slight 

thickening of the blade to provide localized protection against cracking and 

30 breaking of the blade. The thin film also provides a transparent covering that 

can be used to cover the numbering and graduation lines on sections of the 
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blade that are frequently handled. Because the thin film is very lightweight, it 

has no appreciable adverse effect on blade standout, even when it is applied 

on the first few inches of the blade. 

It is contemplated to provide a wide range of tape assembly 

s embodiments that include at least one section of the blade covered by a 

protective film as described above. More particularly, in the more specific 

aspects of the present invention, it is a further object to provide a retractable 

rule assembly having a blade that includes a protective film to provide the 

localized blade strengthening and protection previously described with any 

10 combination of the following additional features: 

1. 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 approximately 11 feet with a horizontal 

linear length of standout thereof greater than 97% of the arcuate length of 

15 standout. 

2. A retractable rule assembly wherein the elongated blade has a 

width in the flattened configuration thereof having a dimension within the 

range of 1.1 0"- 1.5", a height in the concavo-convex configuration thereof 

having a dimension within the range of 0.25"- 0.40" and a thickness in either 

20 configuration thereof having a dimension within the range of 0.0045" to 

0.0063". 

3. A retractable rule assembly wherein the concavo-convex cross­

sectional configuration of the blade includes an arcuate central section 

having a predetermined radius of curvature and integral arcuate end 

25 sections each having the same radius of curvature, the radius of curvature of 

the central section being a dimension within the range of 0.35" to 0.60" and 

the radius of curvature of each end section being a dimension within the 

range of 1.0" to 5.0". 

4. A retractable rule assembly wherein the metal ribbon of the spring 

30 has a width which is 95%-120% of the width of the metal ribbon of the blade. 
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5. A retractable 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 concave-convex 

mounting portion having a U-shaped hook portion bent at a generally right 

5 angle from an end thereof, 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 concave 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, 

10 the U-shaped hook portion including a bight section extending 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. 

6. A retractable rule assembly wherein the housing assembly includes 

a pair of cooperating housing members, each including an end wall having a 

15 peripheral wall extending from a periphery thereof and terminating in a free 

edge, the housing members being fixed together 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 peripheral walls thereof and by a fixed reel spindle having a non-circular 

20 interengaging recess-projection connection 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 adjacent end wall and the recess-projection connection 

between the central hole and threaded interior. 

25 7. A retractable rule assembly wherein the housing assembly includes 

a fitment defining a part of the housing assembly opening adjacent a convex 

side of the blade, the fitment having a plurality of tangentially extending 

transversely spaced elongated ridges defining surfaces for engaging the 

convex side of the blade extending tangentially from the reel to said housing 

30 assembly opening. 
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8. The housing assembly includes a bottom wall having an exterior 

portion at an end position adjacent the housing assembly opening which 

projects below the exterior surface portion extending therefrom toward an 

opposite end to provide a finger grip enhancing configuration. 

5 9. 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. 

In the broadest aspects of the present invention, it is an object to 

10 provide any known tape rule product with a protective film along at least a 

portion of the blade as previously described. 

15 

These and other objectives, features, and advantages of the present 

invention will become apparent from the following detailed description, the 

accompanying drawings, and the appended claims. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a prospective few of a tape rule assembly constructed 

according to the principles of the present invention; 

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

20 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 showing a blade thereof in a fully retracted 

configuration; 

FIG. 5 is a view similar to FIG. 4 except showing the blade in a fully 

25 extended configuration; 

FIGS. 5a-b show two cross sections of configurations of the blade 

with a film of plastic material on the concave and convex sides, respectively. 

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 

30 the extended blade; 
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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 comparison of the construction and 

standout characteristics of a plurality of exemplary prior art tape rule 

s assemblies with an embodiment of the tape rule assembly constructed 

according to the principles of the present invention; 

FIG. 10 is 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 assembly; and 

10 FIG. 11 is a cross-sectional view of a fragment of the tape rule 

assembly taken through the line 11-11 of FIG. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

FIGS. 1-3 show an exterior view of a retractable rule assembly that is 

15 generally designated 10 and is constructed according to the principles of the 

present invention. The rule assembly 10 includes a housing assembly 12 

and a reel 14 that is rotatably mounted inside the housing assembly 12 (best 

seen in the cross-sectional views of FIGS. 4-6). The reel 14 is mounted in 

the housing assembly 12 by a reel spindle 15 that is secured within the 

20 housing assembly 12 (FIGS. 4-6). An elongated tape rule blade 16 is 

mounted on the reel14. 

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 

25 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 

housing assembly 12 to extend generally from a position tangential of the 

ree114 outwardly through a spaced opening 22 provided in the housing 

30 assembly 12 (as shown, for example, in FIG. 4). 
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Preferably the reel 14 is made of a molded plastic and is provided 

with slots or openings 24, 26 in a central cylindrical wall portion 28 thereof. 

The one end 18 of the blade terminates in a hook-like structure 30 that 

hookingly engages an edge of the wall portion 28 of the reel 14 at opening 

5 24 to connect the end 18 of the blade 16 to the reel14 (FIGS. 4, 5). 

A coil spring 32 has a construction and arrangement between the 

housing assembly 12 and the reel 14 to rotate the reel 14 with respect to the 

housing assembly 12 in a direction to wind the elongated blade 16 about the 

reel when the blade 16 is extending outwardly of the housing assembly 

10 opening 22. The coil spring 32 is generally enclosed within the central wall 

portion 28 of the reel 14 (FIGS. 4-6). One longitudinal end 35 of the coil 

spring 32 hookingly engages an edge of the wall portion 28 of the reel 14 

that defines the opening 26; a second longitudinal end 37 of the blade 16 

hookingly engages the spindle 15. The spindle 15 is rigidly mounted to the 

15 housing assembly 12 in a manner considered in detail below. Preferably the 

spring 32 is a thin, flat ribbon of metal, the preferred metal being steel. 

The blade 16 is generally movable between a fully retracted position 

outwardly of the housing assembly 12 to a fully extended position. The fully 

retracted position of the blade 16 is shown in FIG. 4 and the fully extended 

20 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 reel14, 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 

25 reel 14 when the extended blade is released. 

The blade 16 is constructed of a ribbon of sheet metal that is shaped 

during the manufacturing to have a normal or memory configuration that has 

a generally arcuate or concavo-convex transverse cross-section. The blade 

16 has a layer of paint on both sides thereof, with the paint on the concave 

30 side of the blade 16 providing measuring indicia. The paint layer on each 

side of the blade preferably has a thickness of about .0006"- .0014", and 
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more preferably between .0008" -.0012." 1A water-based paint or solvent­

based paint is preferred. In order to reduce damage to the paint layer from 

rust, corrosion and wear, the paint layer on both sides of the entire blade 

length is preferably coated with a thin, clear plastic protective coating 17 as 

5 shown in Figure Sa and as described in U.S. Patent 3,121 ,957, herein 

incorporated by reference. The thin plastic coating 17 is preferably provided 

throughout the length of the blade and on both sides of the blade, with each 

side of the blade having a coating thickness of less than .0035", and even 

more preferably between about .0005" and about .001". Any appropriate 

10 flexible or semi-flexible material may be used, but Mylar, Polyester, Nylon, 

Lacquer or Acrylic are most preferred. In addition, an appropriate thermoset, 

rubber, thermoplastic, thermoplastic elastomer, polyamide, polyvinyl, 

silicone, polyimide, polyethylene, fluoropolymer or polyethylene 

terephthalate may be also used, for example. The coating 17 provides a 

15 waHesistant layer that reduces or inhibits wear of the indicia on the blade. It 

also preferably provides a sealing function to inhibit rust formation on the 

blade. If the plastic coating 17 is omitted, it is preferable to use a wear 

resistant paint to provide the measuring indicia. 

When a portion of the blade 16 is wound about the reel 14, the wound 

20 portion has a flat transverse cross-section (FIGS. 6 and 8) and the wound 

layers of the coiled blade provide the wound blade with an abutting volute 

coil configuration. A representative transverse cross-section of the extended 

blade 16 showing its concave-convex configuration is illustrated in FIG. 7. It 

can therefore be understood from a comparison of FIGS. 4-5 (and from a 

25 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 when the blade 16 is withdrawn 

from the housing 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 

30 to rotate the reel 14 about the spindle with respect to the housing assembly 

12 in a direction to wind up the elongated blade 16 when extending 
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outwardly of the housing assembly opening 22 in a normal concave-convex 

cross-sectional configuration onto the reel 14 in an abutting volute coil 

formation in a flattened cross-sectional configuration. The concave-convex 

cross-section provides the extended blade with rigidity and maintains the 

5 blade essentially straight in the longitudinal direction. 

The concavo-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 sufficient to enable the blade 16 to standout arcuately a 

10 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 improves blade standout. 

15 Generally, one skilled in the art will understand that the length of 

blade standout depends on many factors, 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 concavo-convex configuration (designated H in 

20 FIG. 7); blade thickness (designated Tin FIG. 7); and the geometry of the 

blade transverse cross-section when the same is in its normal concavo­

convex than configuration. Preferably, the blade 12 has a width in the 

flattened condition thereof having a dimension within the broad range of from 

approximately 1.1 0 inches to approximately 1.5 inches; a height H in the 

25 concavo-convex configuration thereof having a dimension within the broad 

range of approximately 0.25 inch to approximately 0.40 inch; and a thickness 

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 

30 dimension within the narrower range of from approximately 1.25 inches to 

approximately 1.39 inches; a height H in the concave-convex configuration 

10 
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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 approximately 0.0056 inch. Most preferably the blade 16 width is 

5 approximately 1.25 inch, the blade height H is approximately 0.32 inch and 

the blade thickness Tis approximately 0.0051 inch. A blade constructed 

according to these principles has a blade standout of up to approximately 13 

feet. More specifically, a blade construction having dimensions within the 

broadest ranges identified immediately above for the width F, height H and 

10 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 for the width F, height Hand thickness T can have a blade standout in 

the range of at least 10.5 feet to approximately 12.5 feet; and a blade 

15 construction having the most preferred dimensions identified immediately 

above for the width F, height Hand thickness T has a blade standout of 

approximately 11 feet. 

The concavo-convex cross-section of .the blade 16 has a unique 

geometry (shown in FIG. 7) that increases its standout ability. The concavo-

20 convex cross-sectional configuration of the blade 16 includes an arcuate 

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 for 

25 the two end sections 38 are greater than the radius of curvature R2 of the 

central section 36. The central section having a radius R2 extends through 

an angular extent designated X in FIG. 7. Preferably angle X is 

approximately 84 degrees. 

Preferably the arcuate central section 36 has a radius of curvature R2 

30 that is 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 
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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 

5 section 38 is a dimension within the narrower range of approximately 2.0" to 

approximately 4.0". Most preferably, the arcuate central section 36 has a 

radius of curvature R2 of approximately 0.46" and the radius of curvature of 

each end section R1 is approximately 3.0". 

The transverse cross-sections of prior art tape blades are either 

10 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-sections are less stable during blade standout and 

show a greater tendency to buckle than blades having cross-sections 

15 constructed according to the present invention. 

FIG. 9 shows a comparison of the construction and standout 

capabilities of three prior art rule assemblies (shown in the first six rows of 

the table and indicated with a bracket) with a preferred embodiment of the 

rule assembly 1 0 constructed according to the principal of the present 

20 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 configuration of the blade). The second 

column indicates that prior art blade thickness for a one inch blade ranged 

from 0.0045 inch to 0.0056 inch and produced blade having a standout 

25 length of from approximately 7 feet to approximately 9 feet as indicated in 

FIG. 9, the third column. 

The embodiment of the rule assembly constructed according to the 

principles of 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. 

30 Preferably, the blade described in FIG. 9 has a concave-convex cross-
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section in the extended configuration as described above and as shown in 

FIG. 8. 

The last five columns in FIG. 9 compare the standout characteristics 

of the three prior art tape assemblies with the tape assembly 1 0 constructed 

5 according to the principles of 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 1 0 shows a schematic diagram that illustrates what is meant by arcuate 

length-out and linear length-out. 

Arcuate length-out is represented by arcuate line C in 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. 1 0 and is a measure of the linear length of 

15 the projection of the extended blade on an imaginary horizontal surface 

below the tape assembly 1 0. Line A designates the height the housing 

assembly 1 0 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 

20 just touches the surface. Thus, angle D generally represents the degree 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. 

The comparison of the prior art and the present invention given in 

25 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 present invention) 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 

30 of the metal of the prior art blades (which thickness is required for the 

arcuate length-out to be achieved), however, the linear length-out B was 
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approximately 93 inches. 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 little bending for seven feet of standout (96% linear to 

5 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 

10 invention provides a rule assembly that can achieves seven feet to 

approximately 11 feet of arcuate length-out while maintaining the percent of 

linear to arcuate length-out in the approximate range of 99 percent to 98 

percent. This greatly facilitates the task of measuring a length for the tape 

assembly user. Greater degrees of standout with a comparable percentage 

15 of linear to arcuate length-out can be achieved by making the blade wider. It 

is, for example, within the scope of the present invention to provide a blade 

width of 1 .5 inche~ or greater. 

It can be understood by one skilled in the art that the 1.25 inch blade 

width of a preferred embodiment of the assembly 1 0 allows the blade height 

20 H to be increased 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 

25 very difficult to read and are thus not commercially practical.) Increasing the 

blade width of the blade of the present invention also allows the printing on 

the blade to be made larger, thus making measurements easier by making 

the blade easier to read. When the preferred 1.25 inch blade (flat width F) is 

in its concave-convex cross-sectional configuration (FIG. 7}, the height H 

30 thereof, as mentioned above, is approximately 0.32 inch and the curved or 

arcuate width W is approximately 1.018 inches. This relatively wide width W 
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of the extended blade also facilitates reading a measurement from the blade 

16. 

The blade of the rule assembly 1 0 is thus able to achieve the 

approximately 11 feet of standout while improving the percent of linear to 

5 arcuate length-out relative to the prior art. This length of standout is 

achieved while the bottom surface of the housing is angled approximately 45 

degrees with respect to the horizontal surfaceS (as indicated in the right 

most column of FIG. 9) which is comparable to the three prior art rule 

assembly embodiments shown in FIG. 9. 

10 One skilled in the art will appreciate that when the rule assembly 1 0 is 

provided with a 33 foot long blade, a coil spring 32 must be provided to 

accommodate outward movement of the blade 16 to its fully extended 

position. It can be appreciated that it is desirable to construct a rule 

assembly 1 0 so that the housing assembly 12 is small enough and compact 

15 enough to fit easily in one hand of a user. Because the rule assembly 1 0 

has a wide blade, the width of the housing assembly 12 is comparably wide. 

It is desirable to construct a retractable rule assembly 1 0 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 

20 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 forced to 

retract the fully extended blade and yet fits within a housing assembly 12 

having a footprint that is dimensioned to easily fit in a user's hand. 

25 The coil spring is constructed of a coiled ribbon of metal (typically 

steel). The spring force provided by the spring is approximately directly 

proportional to the spring width and the spring thickness. A thick spring 

undesirably increases the height and length of the housing assembly 12, 

however. It has been found that the most desirable construction of a rule 

30 assembly constructed according to the principles of the present invention 

has a coil spring that is relatively thin and relatively wide compared to prior 
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art springs. Preferably the spring 32 of the rule assembly 1 0 has a width that 

is approximately 95 percent to approximately 120 percent of the width of the 

blade (for a given blade width in the broad range set forth above for the 

flattened blade). More preferably, the spring has a width that is 

s approximately 1 00 percent to approximately 11 0 percent of the width of the 

metal ribbon of the blade, and is most preferably 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 

10 (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. 

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. 

15 FIG. 9 shows a typical value of 0.875-inch for the spring width for all three 

embodiments of the one-inch blades described in the figure. Prior art spring 

thickness ranges from about 0.0051 to about 0.0060 inch. Generally, prior 

art spring thickness is approximately 0.0003-0.0006 greater than the blade 

thickness. Thus, prior art construction uses springs that are thicker and 

20 significantly narrower than the blade. It can be appreciated that although it 

is possible to use this prior art construction and the present invention, it is 

undesirable because 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 a need for a new spring construction that 

25 can be used with the blade 16 that will allow the footprint of the housing 

assembly to be made small to be comfortably gripped using one hand. 

It can thus the understood that the relatively wide spring allows the 

thickness of the spring to remain relatively small and this allows the footprint 

of the housing assembly to be small enough to be easily gripped in a single 

30 hand of the most users. More specifically, preferably, when the spring width 

is approximately equal to the blade width, the spring 32 of the present 
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invention is 0 percent to 1 0 percent thinner than the blade 16. As another 

example, if the spring 32 is made one hundred twenty percent the width of 

the blade 16, the spring 32 is preferably 0 percent to 25 percent of thinner 

than the blade. In terms of actual measurement, this means that typically 

5 the spring thickness is up to 0.0005 inch thinner than the thickness of the 

blade. Furthermore, because the spring of the present invention is made 

wide relative 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 

10 long prior art blade has a spring that is approximately 240 inches in length; 

the length of a wide spring 32 constructed according to the principles of the 

present invention for the rule assembly 10 having a 25 foot blade is 

approximately 230 inches. 

By increasing the spring width of the spring 16, the thickness of the 

15 spring can be decreased andthe length decreased while still providing 

sufficient spring force to retract the blade without increasing the footprint of 

the housing assembly to an undesirable degree. Examples of specific 

housing assembly 12 heights for particular blade lengths will be considered 

below after other structural details of the construction of the rule assembly 

20 1 0 are considered. 

The housing assembly 12 is further constructed to easily and 

comfortably fit in 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 

cooperating components. The details of the internal structure of the housing 

25 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 

molded plastic. As best appreciated from FIG. 6, the housing assembly 12 

includes a pair of cooperating molded plastic housing members 40, 42. 

Each housing member 40, 42 includes an end wall 44, 46, respectively, 

30 having a peripheral wall 48, 50, respectively, extending from a periphery 

thereof and terminating in a free edge 52, 54, respectively. The pair of 
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cooperating housing members 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 direction of the axis of rotation of the 

reel defined by the spindle). 

5 When the housing members 40, 42 are fixed together in the 

assembled rule assembly 1 0, the free edges 52, 54 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 adjacent the peripheral walls 48, 

10 50. The housing members 40, 42 are also fixed together by the threaded 

engagement of bolts 68 with the fixed reel spindle 15. The axially extending 

spindle 15 is fix at a central portion of the housing assembly 12. Specifically, 

the fixed spindle 15 has a noncircular interengaging recess-projection 

connection (shown in FIG. 6 and described below) at each end thereof 

15 generally with a central interior region 62, 64, respectively, 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 

extend through central holes 70, 72 formed in the respective adjacent end 

walls 44, 46 of the housing assembly and threadedly engage internal 

20 threading 73 in each end of the 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 of the 

bolts 68. 

25 Preferably the fixed spindle 15 is constructed of a molded plastic or 

nylon. The construction of the recess-projection connections 75 between the 

ends of the spindle 15 and the walls 44, 46 is shown in cross-section in FIG. 

6. Each recess-projection connection 75 is identical. Specifically, 

projections 74 having exterior noncircular cross-sections are integrally 

30 formed on the walls 44, 46 and are received within recesses 76 having 

complementary non-circular interior cross-sections formed on each end of 
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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 7 4 in the assembled rule assembly 10. Each end of the spindle 

s 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 

10 rotatably mounted on the spindle 15 for bi-directional rotational 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 32 to thereby secure the one end 

37 of the spring to the spindle. 

15 The molded plastic reel14 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. Reel member 80 is essentially disk shaped. Each 

reel member 78, 80 includes an outwardly extending cylindrical wall portion 

88, 90, respectively, formed around the hole 79. An annular edge portion 84 

20 on the wall portion 82 is received within an annular groove 86 formed within 

reel member 80 to help hold the reel14 together. The abutting engagement 

of the wall portions 88, 90 on the reel with the end walls 44, 46 of the 

housing assembly 12 maintain the edge portion 84 within the groove 86 in 

the assembled rule assembly. 

25 The housing members 40, 42 include portions along the abutting free 

edges thereof 52, 54, respectively, of tongue and groove construction (FIG. 

6) to help secure the molded housing members 40, 42 of the assembled rule 

assembly 1 0 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 

30 formed along a portion of the edge 52; and an integral wall portion 93 formed 

on edge 52 is disposed in underlying, abutting relation to wall portion 50 of 

19 



APEX TOOL GROUP, LLC - EX. 1005-408

wo 03/031903 PCT/US02/26616 

the housing member 44. At a bottom portion of the housing assembly 12, a 

wall portion 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. 

When viewed from the side elevational view, the housing assembly 12 

5 includes only two corner portions (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 opposite 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 

10 can be appreciated that the housing assembly 12 is secured together using 

threaded fasteners in only three locations (from the point of view of one 

looking 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 

15 bolts 68 on opposite ends of the reel spindle 15 allows the housing assembly 

12 to be secured together without using any bolts in a peripheral top portion 

or portions of the housing assembly 12. 

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-toot long 

20 blade constructed according to the principles of the invention to have up to 

13 feet of blade standout, for example, to easily fit in a hand of a user. 

Specifically, it is within the scope of the invention to provide tape assemblies 

constructed according to the principles taught herein wherein the height (and 

length) of the housing assembly does not substantially exceed 3.65 inches 

25 for a blade length that is at most approximately 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 housing assembly does not substantially 

exceed 3.25 inches for a blade length that is at most approximately 8 

30 meters. 

20 



APEX TOOL GROUP, LLC - EX. 1005-409

wo 03/031903 PCT /US02/26616 

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 portion 1 08 of the housing assembly 12 can be made to have a 

relatively arcuate profile (FIG. 2, for example) that generally conforms to the 

s profile of the reel, thus minimizing the footprint of the housing assembly 12, 

eliminating corners 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 resistance of the housing assembly 12 in case the 

10 assembly 10 is dropped. 

A peripheral portion of housing assembly 12 is 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 

15 user's hand. 

The housing assembly 12 includes a bottom wall 1 09 (FIGS. 4~5) 

having an exterior portion 1 07 at an end position adjacent the housing 

assembly opening 22 which projects below an exterior surface portion 108 

extending therefrom toward an opposite end 113 of the bottom wall 1 09 to 

20 provide a finger grip enhancing configuration, generally designated 119 for a 

gripping hand of the user. More specifically, the bottom wall 1 09 {FIGS. 3~4) 

has a forward end portion 1 07 adjacent the housing assembly opening 22 

and a rearward end portion 113 at the opposite end of the bottom wall 1 09; 

the portion 1 08 of the wall 1 09 therebetween is generally recessed to 

25 provide the finger grip enhancing configuration 119 for the gripping hand of 

the user. This recessed area or gripping 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 cons~ructed to be easily held in one hand of a user 

30 such that the user's fingers engage the finger grip enhancing portion 119 
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and the user's palm and thumb are generally in overlying relation with a top 

portion of the housing assembly. 

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 

5 16. The fitment 118 is an essentially U-shaped structure having a 

transversely extending cross member 115 and two upstanding 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 

10 portion 107 of the bottom wall 1 09 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, 

15 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 engaging and supporting the convex side of the blade 16 

20 extending tangentially from the reel 14 of the housing assembly opening 22. 

Thus, the ridges 120 slidably engage the convex side of the blade 16 and 

provide a low friction engagement between the housing assembly 12 and 

blade 16. 

A holding assembly, generally designated to 124, is constructed and 

25 arranged to be manually actuated to hold the blade 16 in any position of 

extension outwardly of the housing assembly opening 22 and to release the 

blade 16 from any position in which it is held. The structure 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 

30 the housing assembly 12 for movement in opposite directions between a 

normally inoperative position (FIG. 4) and a holding position (FIG. 5). It can 
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be appreciated that the blade holding member 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 that 

is movable into wedging engagement with the tangentially extending portion 

5 of the blade 16 to engage and hold the blade against an interior holding 

structure 130 (FIG. 5) on the housing assembly 12 when the holding 

member 126 is in its holding position. The free end portion 128 includes a 

central recess 129 (FIG. 2, for example) that is described in detail below. 

The holding member 126 has an exterior thumb engaging portion 132 

10 configured to be moved digitally to selectively move the holding member 126 

from its normally inoperative position and its holding position. The exterior 

thumb engaging portion 132 is best seen in FIGS. 1-2. 

Preferably the holding member 126 is an integral structure made of an 

appropriate durable flexible plastic. The thumb engaging portion 132 is 

15 connected by an integral outwardly extending neck portion 134 to an 

elongated arcuate flexible body portion 133 that terminates in the interior 

free end 128. The outwardly extending 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 

20 member 126 is guided by a pair of tabs 131 integrally formed on respective 

housing members 40, 42 (only one tab is shown in the figures). An integral 

locking structure 138 on the holding member 126 engages holding structure 

140 (FIG. 5) integrally formed on the housing assembly 12 to releasably lock 

the holding member 126 in the holding position in wedging engagement with 

25 the blade 16. 

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 engaging 

portion 132 downwardly with respective to the housing assembly 12 causing 

30 the locking structure 138 to slide over a ramped surface 142 on the holding 

structure 140 and causing the free end 128 to move in a locking direction 
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with respect to 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 (downward) direction thereafter 

s wedges the free end 128 of the flexible body portion 133 against blade 16 to 

hold the blade 16 in place against the spring force of the coil spring 32 and 

moves the locking structure 138 into abutting engagement with a locking 

surface 141 on the holding structure 140. The holding member flexes 

slightly as the free end 128 is wedged against the blade 16. The abutting 

10 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 structure 130 by the downward force 

15 exerted by the wedged body portion 133. The interior holding structure 130 

(not visible in detail) is a series of longitudinally spaced, transversely 

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.) 

20 of the ribs cooperate to provide a generally downwardly 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 surfaces (not 

visible in the figures)· of each rib of the interior holding structure 130 are 

transversely spaced in a concave array to receive and support the convex 

25 side of the blade. 

To release the blade 16, the user pulls 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 141 to release the holding member 126 from engagement with a 

30 blade 16. The holding member 126 resiliently returns to its normal arcuate 

shape. It can be appreciated from FIG. 2 that the recess 129 on the free end 
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128 of the holding member 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. 

It can be understood that the use of the holding member 126 when a 

s measurement is being taken is optional. 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 from the housing assembly 

12, the user can lock the blade 16 with respect to the housing assembly 12 

10 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 releases the blade 16. 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 out of wedging engagement 

15 with the blade 16 in the manner described above. If the holding member 

126 is not used during the taking of a measurement, the user can simply 

hold the blade 16 with his other hand while the measurement is being taken 

or, alternatively, the hook member 34 can be placed in hooking engagement 

with the workpiece to hold the blade 16 outwardly of the housing assembly 

20 12 in a controlled and steady manner against the spring force of spring 32 

while the measurement is being taken. 

When the blade 16 is released after taking the measurement, the 

spring 32 rotates the reel 14 with respect to the housing assembly 12 in a 

blade~winding direction to wind the blade 16 around the reel 14. A relatively 

25 short free end portion of the blade 16 has a film 158 of plastic material 

adhered to the concave and/or to the convex side thereof (FIG. 11) to protect 

the blade 16 while the same is out of the housing assembly 12 and while the 

blade 16 is being retracted under the spring force of the spring 32 back into 

the housing assembly 12. Though the film 158 may be clear to permit 

30 reading of measuring indicia beneath the film, it may also be opaque, 

particularly in the case where it is on the convex side of the blade '16 as 
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shown in Figure 5b. Moreover, if an opaque film 158 is used on the concave 

side of the blade, it may itself contain the measuring indicia for that portion of 

the blade, so that even if the film obscures printed indicia on the blade 16, 

the device can still be readily used. Preferably the film 158 is made of 

s polyurethane and is adhered to the blade (i.e., over the paint layer), or, in the 

case that the blade includes a protective plastic coating 17, to the coating 

17, by an acrylic adhesive. Adhesive may not be necessary if the plastic 

coating is made of the same material as the film, since the two components 

can chemically bond, for example under heat treatment, obviating the need 

10 for adhesive. It is also contemplated to use Mylar® or Nylon® to construct 

the film. The film 158 has a thickness dimension that is larger than the 

thickness dimension of the thin plastic coating 17, if coating 17 is provided. 

The film 158 preferably has a thickness within the range of approximately 

0.006 inches to approximately 0.014 inches. It is within the scope of the 

15 invention to apply this film to the blade of any known tape rule assembly. 

Preferably the film 158 is self-adhering and 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 

20 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 along 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 is approximately 6 inches. It is generally desirable to 

25 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 another 

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 approximately 9.5 

inches when a typical reel size of approximately 2.9 inches in outer diameter 

30 is used in the construction. The film 158 is provided because most failures 

in a rule blade 16 occur within the first six inches of the free end of the blade 
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16 from cracks or tearing. 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 opening 22, causing the 

last several inches of the blade 16 to hit against the housing assembly 12. 

s 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. 

The free end of the blade 16 is frequently handled by the user and 

this handling can over time cause the numbering and markings on the 

10 concave side of the blade 16 to wear off or become difficult to read, even 

where the protective coating 17 is applied. When applied to the concave 

side of the blade, the film 158 prevents this damage because it covers the 

numbering and markings on the free end of the blade and thereby protects 

the same from being worn off. Film 158 provided on the concave side of the 

15 blade may also be subjected to less wear in comparison to film provided on 

the convex side. 

There are several possibilities tor the protective film 158 that remain 

within the scope of the present invention. For example, the film 158 may 

cover only a portion of the width of the blade 16. A range of between about 

20 25% to about 100% may be sufficient to provide an increase in the blade life 

while reducing the amount of material necessary to provide the film. Most 

preferably, however, about 100% of the blade width is covered. In addition, 

the film 158 may include a plurality of sub-layers. The sub-layers may be 

formed into the film prior to attachment to the blade 16, or may alternately be 

25 individually attached to the blade in an iterative process. 

The construction of the hook member 34 and the manner in which it is 

disposed on the free end 20 of the blade 16 is best seen in FIGS. 1-4, 11. 

Preferably the end hook member 34 is formed of sheet metal of 

predetermined thickness and includes a concavo-convex mounting portion 

30 150 (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 
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member 34 is mounted on the free end 20 of the blade 16 with the mounting 

portion 150 thereof secured in limited sliding engagement with a concave 

side of the free end 20 of the blade 16 and in overlying relation thereto. 

More specifically, the mounting portion 150 is provided with farge 

5 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 limited longitudinal 

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 

10 movement). The limited sliding engagement allows 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 

15 in abutting relation with the workpiece; the holding member 34 slides 

longitudinally with respect to the blade 16 a distance approximately equal to 

the thickness of the hook portion 152 (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 workpiece will yield an accurate 

20 measurement. 

The U-shaped hook portion 152 includes a bight 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 

25 the hook portion 152 of the hook member 34 provides an under-catch 

structure that can 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 longitudinally extending edges of the blade 

30 16 to provide a side catch surface on each side of the blade that 16 can be 

used to hook the blade to an object or workpiece. The side catch structure 
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provided by the legs 162 can function to secure the free end of the blade 16 

during a measurement. The side catch structure provided by the leg 

sections 162 also allow the blade 16 to be easily and steadily held in a tilted 

position relative to a surface of the workpiece, thereby allowing a 

s 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 normally spaced from the 

surface because of the concavo-convex cross-section of the blade 16. The 

legs 162 of the hook member 34 provide a side catch that can be hooked 

10 over an edge of the workpiece to allow the user to hold steadily a 

longitudinal edge of the blade very close to or directly against the workpiece 

when the convex side of the blade 16 is against the workpiece, which 

facilitates reading a measurement. This is helpful in taking measurements 

because the curve height H of the cross section is preferably approximately 

15 0.32 of an inch so that the curve height of the blade is relatively high. 

The upper portions of the leg sections 162 extend generally upwardly 

and outwardly above the concave 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 and to hold the free end of 

20 the blade 16 while a measurement 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 a surface on the workpiece at a point where they 

measurement is to be read. When the blade 16 is in this position, the 

25 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. 

It can also be appreciated from FIGS. 1-2 that the hook-shaped 

portion 152 of the hook member 34 provides an aesthetically pleasing "face" 

appearance on the front of the rule assembly 1 0 when the blade 16 is in the 

30 fully retracted position. Transversely spaced corners 171 on the free end 20 

of the blade 16 are mitered (FIG. 4) inwardly from opposite longitudinal 
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edges of the blade 16; the leg sections 162 of the hook 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 corners on the end of blade 16. Preferably each corner 171 is 

s mitered inwardly from the respective opposite longitudinal edge starting at a 

distance of approximately 3/32 of an inch from the free end of the blade 16. 

Preferably, the housing opening 22 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 

10 least approximately equal to the amount the hook portion 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 to 

prevent possible damage to the hook member 34 when the blade 16 is fully 

15 retracted and the hook member 34 is impacted (by dropping or the like) in a 

direction that tends to move the hook member 34 upwardly with respect to 

the opening 22. 

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 

20 extending fastener 58 in the corner 96 must be spaced upwardly in the 

housing assembly 12 a sufficient distance to allow the opening 22 to have 

sufficient height to protect the hook member during impact. The location of 

this fastener 58 in the corner 96 is restricted by the dimensions of the corner 

96. Specifically, the arcuate path followed by the arcuate holding member 

25 126 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 must be constructed so that 

30 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 
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12 sufficiently to allow the housing opening 22 to have the height as 

aforesaid. The heights of prior art housing openings are generally restricted 

by the position of a fastener over the housing opening. Prior art housing 

assembly construction prevented the fastener from being spaced upwardly 

5 far enough to provide an opening having a height dimension large enough to 

protect the hook member from impact damage as aforesaid. The present 

invention overcomes this problem by constructing the lower front wall portion 

200 of the housing assembly so that it is essentially flush with the central 

portion 204 of the front of the housing assembly. By positioning the lower 

10 front wall portion 200 essentially flush with the central front wall portion 204, 

the associated axially extending fastener 58 can be moved upwardly 

sufficiently to allow the housing assembly opening 22 to have a height as 

recited sufficient to protect the hook member in the event of impact. 

Specifically, the increased housing opening height allows the bottom edge 

15 177 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. 

It can be appreciated from FIG. 4 that in the exemplary embodiment 

20 of the tape assembly 10, the interior free 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 holding member 126 so that if the hook 

member 34 is caused to move upwardly in the opening 22 because of an 

25 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 bottom end surface 170. More particularly, the central recess 

129 is of a width to operatively accommodate the width of the hook member 

30 mounting portion 150. Therefore when the hook member 34 is forced 

upwardly in housing opening 22 by an impact, the mounting portion 150 
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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 bottom end surface 170 of the housing assembly adjacent the opening 

22. If the recess 129 were not provided, the free end 128 of the holding 

5 member 126 could possibly restrict the upward movement of the mounting 

portion 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 precludes the possibility of this type of damage to the hook 

member 34 by allowing the holding member 34 to move upwardly in the 

10 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. 

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 

15 150 impacts structure at the top of the opening 22. More specifically, it can 

be appreciated from FIGS. 4 and 11 that the lateral edges of the mounting 

portion 150 adjacent the hook portion 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 

20 within the opening 22. The lateral longitudinally extending edges 21 0 of the 

blade 16 extend upwardly and outwardly beyond the upwardly facing 

surfaces 206 of the hook member mounting portion 150, but the edges 210 

do not limit the upward movement of the hook member 34 in the opening 22. 

This is because when the hook member 34 moves upwardly in the opening 

25 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 concave-convex cross sectional curve height 

30 of the blade 16 is such that the edges 210 are normally above the upwardly 

facing surfaces 206 on the mounting structure 150 of the hook member 34. 

32 



APEX TOOL GROUP, LLC - EX. 1005-421

wo 03/031903 PCT/US02/26616 

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 opening 22 first, causing the 

edges 210 of the blade to flex outwardly in opposite directions, slightly 

5 flattening the blade 16 to a degree sufficient to allow the mounting portion 

150 of the hook member 34 to move toward and into contact with the 

downwardly facing surfaces 208 at housing opening 22. When the upwardly 

facing surfaces 206 on a mounting portion abut the downwardly facing 

surfaces 208 at the opening 22, the hook member 34 reaches the upper 

10 limiting position of its upward movement in the housing opening. This upper 

limiting position is usually not reached, however, because preferably the 

tape assembly 1 0 is constructed and arranged such that the bottom edge 

177 of the hook member 34 moves upwardly to a position flush with the 

surface 170 on the bottom of the housing assembly 12 before the upwardly 

15 facing surfaces 206 on the hook member 34 impact the downwardly facing 

surfaces 208 on the housing assembly 12. When 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 to the hook member 34. 

20 It can be understood that the coiled blade 16 has a tendency to 

unwind and return to a straight (in the longitudinal direction), extended 

configuration of concavo-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 

25 portion of the fully retracted blade 16 against the bottom of the housing 

assembly interior at the 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 

30 workpiece because a portion of the hook member 34 is normally below the 

surface 170. 
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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 invention to 

provide any known tape rule assembly with any or all of the features of the 

5 present invention. For example, the clear film of plastic material can be 

applied to any known tape rule assembly. Similarly, an end hook member 

constructed according to the principles of the present invention can be 

applied to any known rule assembly. 

The features of the housing assembly including the molded plastic 

10 construction, the shape of the 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 dimension of the housing 

assembly opening relative to the dimension of the downwardly extending 

portion of the hook member on the free end of the blade and construction of 

15 the finger engaging portion on the bottom surface of housing assembly can 

be used separately or in combination on any existing tape rule assembly. 

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. 

20 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 

25 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 

30 blade is manually retracted. 
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It can be appreciated by one skilled in the art that it is within the scope 

of the present Invention to apply the teachings presented herein to construct 

a tape measure 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 

5 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. Because it is contemplated to provide tape measure 

assemblies with the features of the invention enumerated herein separately 

10 or in any combination, it can be understood that a wide range of tape 

measure assemblies having one inch wide blades could be constructed. 

More specifically, 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 

15 hook member size; and/or a fitment with transversely extending ribs all as 

described above in any combination. 

It will thus be seen that the objects of the present invention have been 

fully and effectively accomplished. It will be realized, however, that the 

foregoing specific embodiments have been shown and described for the 

20 purposes of illustrating the functional and structural principles of the present 

invention and is subject to change without departure from such principles. 

Therefore, this invention includes all modifications encompassed within the 

spirit and scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A retractable rule assembly comprising 

a housing assembly; 

5 a reel rotatably mounted in said housing assembly; 

an elongated blade formed of a ribbon of metal having one end 

connected to said reel, said blade extendable from a position tangential to 

said reel outwardly through a spaced opening in said housing assembly, 

said elongated blade housing a concave-convex configuration when 

10 extended from said housing assembly, said elongated blade having 

measuring indicia formed on the concave side thereof, and a clear, 

protective coating provided on both said concave and convex side of said 

blade throughout the length of the blade for inhibiting wear of said measuring 

indicia; 

15 a coil spring formed of a ribbon of metal constructed 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 said concave­

convex cross-sectional configuration onto said reel in an abutting volute coil 

formation in a flattened cross-sectional configuration; and 

20 a blade holding assembly constructed to hold the blade in any 

position of extension outwardly of said housing assembly opening and to 

release the blade from any position in which it is held; 

a relatively short free end portion of said blade having a film of plastic 

material overlying said protective coating on at least one of the convex and 

25 concave side of the blade, said film of plastic material having a thickness 

greater than a thickness of said protective coating. 

2. A retractable rule as defined in claim 1, wherein said film is 

comprised of a material selected from a group consisting of polyurethane, 

30 Mylar and Nylon. 
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3. A retractable rule as defined in claim 2, wherein said film 

selected from said group is secured to said plastic coating with an acrylic 

adhesive. 

4. A retractable rule as defined in claim 3, wherein said film 

extends from the free end of the blade to approximately the point where the 

blade is in said abutting volute configuration when said blade is fully 

retracted. 

10 5. A retractable rule as defined in claim 3, wherein the length of 

the portion of the blade covered by said film is approximately 12 inches or 

less. 

6. A retractable rule as defined in claim 5, wherein said film has a 

15 thickness dimension within a range of 0.006" to 0.014". 

7. A retractable rule as defined in claim 6, wherein said 

retractable rule further comprises an end hook member formed of sheet 

metal of a predetermined thickness to include a concavo-convex mounting 

20 portion and a U-shaped hook portion that is bent at a generally right angle 

from an end of said mounting portion, and 

said end hook member being mounted on the free end of said blade 

with the mounting portion of said hook member being secured for limited 

movement with respect to the free end of the blade so that said rule can be 

25 measured externally from an exterior surface of said U-shaped hook portion 

or internally from an interior surface of said U~shaped hook portion. 

8. A retractable rule as defined in claim 3, wherein said film has a 

thickness dimension within a range of 0.006" to 0.014". 

30 
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9. A retractable rule as defined in claim 8, wherein said 

retractable rule further comprises an end hook member formed of sheet 

metal of a predetermined thickness to include a concavo-convex mounting 

portion and a U-shaped hook portion that is bent at a generally right angle 

5 from an end of said mounting portion, 

said end hook member being mounted on the free end of said blade 

with the mounting portion of said hook member being secured for limited 

movement with respect to the free end of the blade so that said rule can be 

measured externally from an exterior surface of said U-shaped hook portion 

10 or internally from an interior surface of said U-shaped hook portion, and 

wherein said film is adhered to said convex side of said blade from 

the free end thereof a length that is within a range of from approximately 2" 

to approximately 12". 

15 1 0. A retractable rule as defined in claim 8, wherein said housing 

opening has a height dimension which exceeds the height dimension of said 

hook member mounting portion and its connection with the free end of said 

blade an amount which is at least approximately equal to the amount said 

hook portion extends below said bottom end surface of said housing 

20 assembly when at said housing opening. 

11. A retractable rule as defined in claim 10, wherein the lateral 

edges of said mounting portion adjacent said hook portion provide upwardly 

facing surfaces which engage one or more downwardly facing surfaces 

25 defining the housing opening to limit the upward movement of said hook 

member within said opening. 

12. A retractable rule as defined in claim 11, wherein the lateral 

edges of said blade extend outwardly and upwardly beyond the upwardly 

30 facing surfaces of said hook member mounting portion which engage said 

downwardly facing housing opening surfaces and deflect outwardly prior to 
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the engagement of the upwardly facing surfaces of said mounting portion, 

said locking member including a blade engaging and locking free end 

portion, said locking free end portion including a central recess of a width to 

operatively accommodate the width of said hook member mounting portion. 

13. A retractable rule as defined in claim 1, wherein the film of 

plastic material has measuring indicia formed thereon. 

14. A retractable rule as defined in claim 1, wherein the film of 

10 plastic material comprises a plurality of layers of plastic material. 

15. A retractable rule as defined in claim 1, wherein the film of 

plastic material comprises at least one reinforcing member. 

15 16. A retractable rule as defined in claim 15, wherein the 

reinforcing member is a fiber. 

17. A retractable rule as defined in claim 1, wherein the film of 

plastic material extends across a width of the blade ranging from about 25% 

20 to about 100% of the blade width. 

18. A retractable rule as defined in claim 17, wherein the film of 

plastic material extends across 1 00% of the blade width. 

25 19. A retractable rule according to claim 1, wherein said protective 

coating comprises a plastic material having a thickness dimension less than 

about .0035". 

20. A retractable rule according to claim 1, wherein said indicia is 

30 provided by a layer of paint between said blade and said protective coating, 

said layer of paint having a thickness of between .0006"- .0014". 

39 



APEX TOOL GROUP, LLC - EX. 1005-428

WO 03/031903 PCT/US02/26616 

21. A retractable rule according to claim 20, wherein said 

protective coating is formed from a material selected from the group 

consisting of: polyamides, polyvinyl, polyesters, silicone, polyimides, 

polyethylene, fluoropo!ymers and polyethylene terephtha!ate. 
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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.: 16/113,695 

Filing Date: August 27, 2018 

Examiner: CAPUTO, LISA M 

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 

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

Please note that Applicant identified that the Information Disclosure Statement filed on 

November 27, 2018 included foreign patent documents listed on the accompanying SB08. 

However, copies thereof were not submitted with that filing, and the IDS transmittal did not 

reference the non-English documents. This IDS is being filed to supplement the November 27, 

2018 Information Disclosure Statement by providing copies of the identified foreign patent 

documents and update the IDS transmittal. 

A copy of each non-U.S. patent document and each non-patent document is being 

submitted to comply with the provisions of37 CFR § 1.97 and §1.98. 
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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 )(3), before 

the mailing date of the first Office action on the merits. 

RELEVANCE OF EACH DOCUMENT 

The relevance of the foreign-language document is shown in the figures of foreign­

language documents and/or are described in the English-language abstract submitted herewith, 

where available. An English translation of the foreign-language document is not readily 

available. However, the absence of such translation does not relieve the PTO from its duty to 

consider the submitted foreign language document (37 CFR § 1.98 and 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 June 26, 2019 

Reinhart Boerner Van Deuren s.c. 
Customer Number: 142078 
Telephone: (414) 298-8160 
Facsimile: (414) 298-8097 
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Respectfully submitted, 

By /James D. Borchardt/ 

James D. Borchardt 
Attorney for Applicant 
Registration No. 62,025 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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Appl. No.: 16/113,695 

Filing Date: August 27, 2018 

Examiner: CAPUTO, LISA M 

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. 
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TIMING OF THE DISCLOSURE 

The listed documents are being submitted in compliance with 37 CFR § 1.97(b )(3), before 

the mailing date of the first Office action on the merits. 

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 ofF orm 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 August 21, 2019 

Reinhart Boerner Van Deuren s.c. 
Customer Number: 142078 
Telephone: (414) 298-8160 
Facsimile: (414) 298-8097 
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Respectfully submitted, 

By /James D. Borchardt/ 

James D. Borchardt 
Attorney for Applicant 
Registration No. 62,025 
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