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(57) ABSTRACT 

A method of installing flooring and resulting structure are 
disclosed. The method is particularly useful for sanitary 
nonslip (or slip resistant) applications such as kitchens. The 
method includes the steps of positioning a first sheet of 
polymer flooring material with an upwardly-facing step cut 
along one edge of the first sheet on a floor to be covered, and 
applying a second sheet of polymer flooring material with a 
complementary downwardly-facing step cut along one edge 
of the second sheet to the upwardly facing step cut of the first 
sheet and to the floor adjacent the first sheet while concur 
rently sealing or bonding the respective faces to one another 
in a step lap joint. 
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INSTALLATION METHOD FOR NON-SLP 
SANTARY FLOORING 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part applica 
tion of pending U.S. application Ser. No. 1 1/456,747, filed 
Jul. 11, 2006, which is hereby incorporated by reference in 
its entirety. 

BACKGROUND 

0002 The present invention relates to flooring materials 
and in particular relates to joints in certain types of polymer 
based flooring materials that are used in non-slip (or “non 
skid' or 'slip resistant) applications, sanitary applications, 
and applications in which both non-slip and sanitary char 
acteristics are desired or necessary. 
0003 Certain structural elements in commercial or other 
public establishments must meet the requirements of various 
local, state or federal codes. For example, a restaurant is 
typically governed by local health and sanitation codes, and 
if it meets certain other criteria, may also be subject to state 
and federal health and safety requirements such the Occu 
pational Health and Safety Act (29 U.S.C. S 651 et seq.) and 
related regulations such as (but not limited to) 29 CFR 
1910.21-1910.30. 

0004. In most circumstances, a restaurant must be floored 
with a material that can be maintained at, or if necessary 
brought to, the highest sanitary standards. Additionally, 
restaurant flooring, particularly kitchen (or other food han 
dling and preparation areas), should be formed of a material 
that helps prevent workers from slipping when the floor is 
wet or otherwise soiled with food or food preparation 
materials. 

0005 The concurrent requirements for high standards of 
sanitation and non-slip (non-skid) characteristics can be at 
odds with one another in certain structures. For example, 
Some non-slip Surfaces are prepared by mixing a polymer or 
paint with a solid (grit) material and applying the polymer in 
a manner analogous to painting to produce a Surface with 
embedded abrasive particles. Non-slip flooring is also often 
produced by forming a three-dimensional pattern in the 
flooring material itself. 
0006 Alternatively, surfaces intended for sanitary use are 
often preferably as smooth as possible so that they can be 
easily cleaned on a frequent basis and so that they avoid 
structural elements that can trap dirt or other undesired items 
that can contribute to unsanitary conditions. 
0007 Typical materials for commercial kitchen flooring 
(although certainly applicable to residential areas as well) 
have included wood, concrete or cement, and ceramic and 
non-ceramic tile. Each of these offers certain advantages and 
disadvantages depending upon the particular circumstances. 
0008 More recently, polymer materials have become 
favored for these applications. As in many other circum 
stances, polymers are (usually) low in relative cost as 
compared to wood or ceramic tile, are widely available and 
offer a range of desirable properties. 
0009. Some of these polymer materials are available in 
pre-cured form, typically liquids. They are then applied 
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using brushes, rollers or Squeegee-type tools. Such pre-cured 
polymers can be applied to a wide variety of Surfaces and 
because of their liquid form, need not be precutor otherwise 
dimension the cause they (like all liquids) simply take the 
shape of their container, which in this case is the floor. 
0010. As potential disadvantages, however, materials 
applied as liquids typically require a finite drying time, may 
produce undesired (or even regulated) solvent vapors, may 
not stick well to certain underlying Surfaces and may require 
Sophisticated priming or be limited to certain Surface mate 
rials. 

0011. Accordingly, other polymers are available in cured 
sheets that can simply be positioned as desired all on a floor 
to be covered. 

0012 For example, certain vinyl (e.g. polyvinyl chloride 
or “PVC) polymers can be easily manufactured into sheets 
or rolls of relatively large size (e.g., one quarter inch thick 
sheets of five feet by eight feet or rolls of the equivalent 
width and much greater length). Such sheets can provide 
cushioning Surfaces (important to those who work on their 
feet for extended periods of time), that can be easily cleaned 
and maintained at the necessary sanitary standards, and that 
provide a greater grip in many circumstances then materials 
Such as wood or ceramic tile. Examples of Such material are 
set forth in U.S. Pat. Nos. 5,466,320 and 5,560,797 among 
others and commercially available materials are sold under 
the PROTECT-ALL(R) trademark (Oscoda Plastics, Inc. 
Oscoda, Mich., USA). 
0013 Because the polymer is manufactured and trans 
ported in sheet form (whether as discrete stacked sheets or 
rolls), the sheets in turn must be fitted to the particular 
flooring application. This may require cutting the sheets to 
fit particular floor designs and also connecting the sheets to 
one another in a manner that—where required preserves 
the sanitary Surface. Stated differently, merely placing indi 
vidual PVC sheets on a floor does not complete the neces 
sary sanitary arrangements because food can gather at the 
unsealed joints and in turn encourage the growth of unsani 
tary bacteria. 
0014) An appropriate joint should resist forces oftension, 
compression, shear, cleavage, and peel. These can be 
addressed through various structural arrangements, includ 
ing joints with additional layers of reinforcing material. In 
flooring applications, however, joints that change the oth 
erwise (usually) level flooring may be unacceptable. Thus, 
simple overlapping joints create a bump as do tapered 
overlapping joints, single or double strap joints, and tapered 
strap joints. Similarly, using profiles (i.e., additional struc 
tural pieces) to create the joint may be acceptable for some 
purposes, but can create a slight bump that is unacceptable 
in other circumstances. For the same reasons, the types of 
reinforced and U-shaped joints that can be used to connect 
metal sheeting in non-flooring applications are generally 
unacceptable for kitchen or other sanitary flooring. In addi 
tion to the bumps that they create, the bends and three 
dimensional structures that they include can defines spaces 
that are hard to clean and that can provide a incubation point 
for bacteria. 

00.15 Accordingly, when installing PVC flooring in a 
food service (kitchen) application, the individual sheets 
must are often welded to one another to form the joint. This 
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is typically carried out by placing two sheets in abutting 
relationship, cutting a V-shaped channel that removes a 
portion of each abutting sheet (e.g. with a router) and then 
welding the sheets together using a PVC rod or bead while 
applying heat. 
0016 Although this technique has satisfactory applica 
tions, it requires both the routing and welding steps. Because 
the seams are abutting, they also have a tendency to separate 
or potentially fail, leading to some of the safety and sanitary 
problems described above. 
0017 Accordingly, a need exists for improved methods 
of joining such polymer-based flooring in food service and 
related applications. 

SUMMARY OF THE INVENTION 

0018. In one aspect the invention is a method of installing 
flooring that is particularly useful for sanitary, non-slip 
applications such as kitchens. In this aspect the method 
includes the steps of positioning a first sheet of polymer 
flooring material with an upwardly-facing step cut along one 
edge of the first sheet on a floor to be covered, and applying 
a second sheet of polymer flooring material with a comple 
mentary downwardly-facing step cut along one edge of the 
second sheet to the upwardly facing step cut of the first sheet 
and to the floor adjacent the first sheet while concurrently 
sealing the respective faces to one another in a step lap joint 
0019. In another aspect, the invention is a floor covering. 
In this aspect, the invention includes a first sheet of polymer 
material with at least one step cut edge facing upwardly from 
the floor, a second sheet of polymer material with at least 
one step cut edge facing downwardly towards the floor and 
immediately overlying the upwardly facing step cut of the 
first sheet, and a heat seal joining the upwardly-facing step 
cut to the downwardly-facing step cut and thereby joining 
the first and second sheets of polymer material together all 
on the floor. 

0020. In another aspect, the invention is a method of 
repairing a butt joint in polymer flooring materials. The 
method includes the steps of forming a step cut in polymer 
flooring on both adjacent sides of an existing butt joint, and 
sealing a strap of polymer material into the step cut above 
the remainder of the butt joint to produce a combination 
strap and step lap joint to replace the butt joint. 
0021. In yet another aspect, the invention is a portion of 
flooring material on a floor. The structure includes a first 
sheet of polymer flooring material, a second sheet of poly 
mer flooring material abutting the first sheet along respective 
edges of each sheet, a partial butt joint between the first and 
second sheets adjacent the floor, a channel, portions of 
which extend into each of the first and second sheets above 
the partial butt joint, a polymer strap positioned in the 
channel above the partial butt joint, and a seal between and 
among the polymer strap, the first sheet of polymer flooring 
material and the second sheet of polymer flooring material 
that forms a combined strap and lap joint between and 
among the first sheet, the second sheet, and the strap. 
0022. The foregoing and other objects and advantages of 
the invention and the manner in which the same are accom 
plished will become clearer based on the followed detailed 
description taken in conjunction with the accompanying 
drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0023 FIG. 1 illustrates a prior art welded joint between 
two pieces of PVC flooring. 
0024 FIGS. 2A and 2B illustrate a lap joint according to 
the present invention. 
0025 FIG. 3 illustrates a second embodiment of a lap 
joint according to the present invention. 
0026 FIG. 4 is a cross-sectional view of a sheet of 
polymer flooring material for use in the present invention. 
0027 FIGS. 5 and 7 illustrate the method of the invention 
in context. 

0028 FIGS. 6A through 6D illustrate another embodi 
ment of the invention that can be used to repair existing 
joints in polymer flooring. 
0029 FIGS. 8 and 9 illustrate tools for welding plastic 
that are exemplary of those used in the present invention. 
0030 FIGS. 10A and 10B illustrate yet another embodi 
ment of a joint according to the present invention. 

DETAILED DESCRIPTION 

0031. The invention is a method of joining non-slip 
(non-skid) polymer sheet flooring materials suitable for 
sanitary use in a manner that improves the quality of the 
resulting seam while minimizing the problems raised by 
joints in general and welded joints in particular. 
0032 For background purposes, FIG. 1 illustrates a prior 
art joint broadly designated at 10. The joint is formed of 
respective portions 11 and 12 of polymer flooring, typically 
PVC as described earlier. In order to produce the joint 10, a 
router is used to cut enough material from each of the sheets 
11 and 12 to define the respective oblique surfaces 13 and 
14. A bead of welding material (usually, but not necessarily 
the same material as the flooring) indicated by the dotted 
circle 15 is applied between the surfaces 13 and 14 and 
melted to form the joint 16. 
0033 FIGS. 2A and 2B illustrate a step lap joint accord 
ing to the present invention. The step lap joint is formed 
between respective first and second portions 20 and 21 of the 
PVC material. Each of the pieces 20 and 21 includes a cut 
portion that defines the respective vertical step risers 22, 23 
and the horizontal steps 24, 25. 
0034. When these pieces are brought together as illus 
trated in FIG. 2B they form the step lap joint broadly 
designated at 26. 
0035. Accordingly, in one embodiment the invention can 
comprise the portion of PVC flooring material illustrated at 
7 in FIG. 4 that includes a pair of steps 30 and 31 on either 
edge, with the steps being oriented opposite to one another 
with respect to the plane of the material 29 so that multiple 
pieces the same as the illustrated piece 27 can be easily 
joined to form the step lap joints illustrated in FIGS. 2A and 
2B. 

0036). In its broadest aspects, the method comprises posi 
tioning a sheet 20 of thermoplastic flooring material with an 
upwardly facing step cut 24 (or upwardly angled edge as 
discussed below) along one edge of the first sheet 20 on a 
floor 19 (e.g., FIG. 5) to be covered and then applying a 
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second sheet 21 of thermoplastic polymer flooring material 
with a complementary downwardly facing step cut 25 (or 
downwardly facing angled edge also as discussed below) 
along one edge of the second sheet 21 to the upwardly facing 
step cut 24 of the first sheet 20 and to the floor 19 adjacent 
the first sheet while concurrently forming a seal (or bond), 
usually by applying sufficient heat (or energy) to the respec 
tive step faces to melt (or bond) the polymer. 
0037 Polyvinyl chloride (PVC) is a widely used material 
for the respective sheets 20 and 21, but it will be understood 
that other thermoplastic or thermosetting polymers can be 
used as desired or necessary. These terms are used in their 
well-understood sense; i.e. thermoplastic polymers are those 
which will soften and melt under the application of heat 
while still retaining their basic chemical composition. Ther 
mosetting polymers tend to undergo some type of chemical 
reaction—typically cross-linking under the application of 
heat. As a result, applying moderate heat to a thermoplastic 
polymer will cause it to soften, while applying heat to a 
thermosetting polymer will initially cure it (i.e., the cross 
linking reaction). When heat is thereafter applied to a 
thermosetting polymer, it will not produce softening, but 
will instead (if sufficient heat is applied) heat the polymer 
until it burns or degrades 
0038. In addition to PVC, exemplary thermoplastic poly 
mers include (but are not limited to) polypropylene, poly 
ethylene, polystyrene, ABS (acrylonitrile-butadiene-sty 
rene), nylon, polycarbonate, thermoplastic polyester, 
polyphenylene oxide, polysulfone and PEEK (poly-ether 
ether-ketone). Exemplary thermosetting polymers include 
(but are not limited to) unsaturated polyester, vinyl ester, 
epoxy, urethane and phenolic. 
0.039 The flooring material can also include polymer 
matrix composite (PMC) resin systems in which a reinforc 
ing material, typically a fiber, is added to the polymer resin 
to strengthen the finished part. Common fiber reinforcement 
materials include carbon/graphite, aramid, and glass. Each 
of these can be present as yarns, rovings, chopped strands, 
and woven and nonwoven fabrics. 

0040. The flooring material can also include polymer 
matrix composite resin Systems such as set forth in com 
monly owned pending U.S. Provisional Application No. 
60/942,488, filed Jun. 7, 2007, the entire disclosure of which 
is hereby incorporated by reference. Exemplary polymer 
matrix composite resin Systems in accordance with this 
embodiment of the invention can include polyvinyl chloride 
polymer and polyester fibers. 
0041. The method of the invention can include the steps 
of forming each of the step cuts (or angled edges as 
discussed below) along one or both edges of a first sheet of 
polymer flooring material prior to the step of joining the 
sheets to one another. In one embodiment, the sheet material 
is formed with complementary step edges (or angled edges) 
so that regardless of orientation the step (or angled edge) on 
one edge always faces opposite from the step (or angled 
edge) on the other edge. FIG. 3 illustrates this embodiment. 
This embodiment is also particularly convenient because it 
defines a single type of sheet that can always be joined to an 
adjacent sheet of the same construction. Once the first sheet 
is in place on the floor, the second identically oriented sheet 
can always be flipped or turned as necessary to present the 
downwardly-facing step cut (or angled edge) to an 
upwardly-facing step cut (or angled edge). 
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0042 Alternatively, the sheets can be formed to have 
identical step cuts (or angled edges) along each edge; i.e. 
both cuts oriented upwardly-facing or both cuts oriented 
downwardly-facing on any particular piece. Such a structure 
is also easy to use in the context of the present invention 
because an individual sheet can again simply be flipped to 
place it in the proper orientation for use adjacent to an 
existing sheet on the floor. In both embodiments, the sheets 
can be quickly and easily placed side-by-side on the floor to 
produce the final flooring material. 
0043 FIG. 3 illustrates an alternative embodiment of the 
invention in which at least one edge 27 of the sheet 21' is 
oblique rather than vertical with respect to the flooring 
Surface. In practicing the invention, it has been found that 
although a perfectly square step lap joint (FIG. 2B) is 
possible, in most circumstances using the slight oblique face 
27 produces a joint that is more flush at the surface because 
the extra space created between the oblique face 27 and the 
second piece of flooring 20 is more forgiving or Small 
misalignments or defects in the flooring material. An edge of 
riser 23 of sheet 20 of FIG. 3 can also be oblique rather than 
vertical with respect to the flooring surface in addition to or 
as an alternative to oblique edge 27. 
0044 FIGS. 10A and 10B illustrate yet an alternative 
embodiment of an exemplary joint useful for joining poly 
mer sheet materials in accordance with the present inven 
tion. The joint is formed between respective first and second 
portions 20" and 21" of the flooring material (such as PVC 
sheets). Each of the pieces 20" and 21" includes an angled 
(or beveled) end portion or edge 60 and 62, respectively. The 
degree of angle relative to the flooring Surface can vary and 
is typically greater than (or less than) 90 degrees, for 
examples, about 120 degrees, about 60 degrees, about 45 
degrees, and the like. When these pieces are brought 
together as illustrated in FIG. 10B, they form a joint broadly 
designated at 64. Accordingly, the present invention can also 
be described in general terms of joining or bonding polymer 
sheet materials having overlapping end portions or edges 
(whether the ends overlap in the form of a lap joint as 
illustrated in FIGS. 2A and 2B or as beveled orangled edges 
as illustrated in FIGS. 10A and 10B). The inventors have 
found that overlapping the ends of the sheet materials can be 
advantageous regardless of the specific shape of the over 
lapping ends or the resultant joint. 
0045. As illustrated in FIGS. 5 and 7, heat is typically 
applied to the respective step faces in any fashion that raises 
the temperature to the desired or necessary level without 
otherwise interfering with the flooring material or the floor. 
Thus, a tool 45 that produces and applies hot air is particu 
larly convenient because it can raise the temperature of the 
polymer material to the necessary temperature without plac 
ing any physical object in direct contact with the polymer. 
As a result, the step cuts can be joined to one another in an 
efficient fashion. 

0046 Direct contact (conductive) heating devices can 
also be used, but in a fashion that does not remove polymer 
material (i.e. by Sticking to the heating device) or otherwise 
interfering with the flooring material or the floor. 
0047 The present invention is not limited to hot air 
welding methods and devices for installing the flooring. In 
accordance with various alternative embodiments, the floor 
ing can be installed using any welding techniques Suitable 
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for welding polymeric materials, including without limita 
tion ultrasonic, microwave or radio frequency (RF) treat 
ment methods and/or devices capable of applying Sufficient 
energy to weld or bond the respective pieces of the flooring 
materials. 

0.048 RF welding can be particularly advantageous in 
various installation applications. As will be appreciated by 
the skilled artisan, radio frequency welding, sometimes 
known as RF, dielectric or high frequency (HF) welding, is 
a process of fusing materials together by applying radio 
frequency energy to the area to be joined. The principle 
behind the process is the use of high frequency radio energy 
to produce molecular agitation in thermoplastic materials 
(such as PVC), which can translate into thermal energy. The 
thermal energy can heat the materials to a point at which the 
materials flow together on a molecular level, typically 
forming a bond that can be as strong as the original material. 
In the United States, the most common RF welding fre 
quency is set at 27.12 MHz, but frequencies can vary 
depending on country, and other frequencies can be 
employed in the invention as appropriate. 
0049. In various exemplary embodiments of the inven 
tion, the flooring pieces can be joined using RF welding. A 
bottom welding element made of a material suitable for use 
as an electrode for a RF system for transferring electrical 
energy through the flooring pieces can be positioned 
between a lower surface of the flooring pieces 20, 21 and an 
exposed surface of a subfloor to which the flooring pieces 
are to be installed (for example, aluminum foil positioned on 
the exposed surface of a concrete subfloor and/or a lower 
surface of pieces 20, 21). Generally, the bottom welding 
element remains in place between the flooring pieces 20, 21 
and the subfloor onto which the flooring is installed after 
installation is complete. This embodiment of the invention 
can also use additional components of a RF system, Such as 
an upper welding element (also made of a material Suitable 
for use as an electrode for a RF system for transferring 
electrical energy through the flooring pieces) and RF power 
input components (such as a RF welding energy source, 
cabling, transducer, power regulator, and the like) for gen 
erating and transferring energy to the upper and lower 
welding elements to join the step cuts to one another. Such 
components for RF welding devices can be part of, for 
example, of a hand held or portable RF device of a suitable 
size and shape as appropriate for the installation of flooring, 
which the skilled artisan will appreciate and understand 
based on the disclosures herein without undue experimen 
tation. 

0050. In order to complete the sealing (or bonding) 
process, pressure can be applied to the Surface of the second 
sheet 21 above the downwardly facing step cut (or angled 
edge). This is illustrated in FIG. 5 in which the first sheet 20 
and the second sheet 21 form the step lap joint 26 in the 
described manner and a weighted roller 30 or equivalent 
device is used to apply pressure to enhance the joint 26. 
0051 FIG. 7 is entirely analogous to FIG. 5 but shows a 
new weld or repair being carried out in the manner illus 
trated in FIGS. 6C and 6D. As in the first embodiment, the 
welding tool 45 applies heat to the flooring pieces 35 and 36. 
then the strip 37 is added (typically immediately) over the 
grooved portion, following which the roller 40 is used to 
apply pressure (the combination of steps is typically a 
two-person task). 
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0.052 Both FIGS. 5 and 7 illustrate that all of the exposed 
edges of the flooring material pieces (20, 21, 35, 36) can be 
stepped in a manner that is amenable to producing a lap 
joint; i.e., in end-to-end fashion in addition to side-to-side 
fashion. It will be understood, of course, that phrases such 
as “end-to-end' and “side-to-side' are exemplary with 
respect to rectangular flooring pieces, but do not otherwise 
limit the shape of the flooring that can be joined using the 
method of the invention. 

0053 Accordingly, in a structural aspect, the invention is 
a floor covering on a floor 19, with the floor covering 
comprising a first sheet 20 of polymer material with at least 
one upwardly facing step cut edge 24 (orangled edge) facing 
upwardly from the floor 19. A second sheet of polymer 
material 21 has at least one downwardly facing step cut edge 
25 (or angled edge) facing downwardly towards the floor 19 
and immediately overlies the upwardly facing step cut 24 on 
the first sheet 20. A seal (or bond) joins the upwardly facing 
step cut 24 to the downwardly facing step cut 25 and thereby 
joins the first and second sheets 20, 21 of polymer material 
together on the floor 19. 
0054 As set forth with respect to the method embodi 
ments, at least one (and potentially both) of the first and 
second sheets 20, 21 is a thermoplastic polymer. Alterna 
tively, at least one (and potentially both) of the first and 
second sheets 20, 21 can be a thermosetting polymer. In one 
exemplary embodiment, the sheets 20, 21 are polyvinyl 
chloride. 

0.055 FIGS. 6A through 6D illustrate the method of the 
invention in a repair context. In this context, FIG. 6A 
illustrates a welded butt joint 33 between respective flooring 
portions 35 and 36, and analogous to the joint illustrated in 
FIG. 1, but with a crack 34 that weakens the structure and 
the resulting integrity of the joint 33. 
0056 FIG. 6B illustrates the structure after the step of 
forming a step cut in the polymer flooring pieces 35 and 36 
opposite both sides of the existing butt joint 33. 
0057 FIGS. 6C and 6D illustrate the step of sealing a 
strap 37 of polymer material into the step cut 38 above the 
remainder of the butt joint 33 to produce a combination strap 
and step lap joint broadly designated at 40 that replaces the 
butt joint 33. 
0.058 FIGS. 6A through 6D illustrate the step cut 38 
formed in rectangular cross section with the steps parallel to 
the surface of the polymer flooring pieces 35 and 36. In the 
illustrated embodiment, the dimensions of the polymer strap 
37 correspond substantially to the dimensions of the step cut 
38 to produce a repaired joint 40 in which the strap 37 and 
the flooring material pieces 35 and 36 create a flush surface 
with respect one another. 
0059. In a manner analogous to the first embodiment, the 
method can include the step of applying pressure to the strap 
37 and to the surface of the polymer flooring material 35 and 
36 to enhance the resulting joint. The strap 37 can be sealed 
(or bonded) to the step cut 38 with an adhesive, but in a 
manner analogous the previous embodiment, is typically 
heat sealed based upon the thermoplastic or thermosetting 
characteristics of both the polymer flooring pieces 35, 36 
and the strap material 37. 
0060. In a structural context, FIGS. 6A through 6D 
illustrate a first sheet of polymer flooring material 35, a 
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second sheet of polymer flooring material 36 abutting the 
first sheet 35 along respective edges of each sheet, and a 
partial butt joint 33 between the first and second sheets 35, 
36 adjacent the floor (19, FIG. 5). A channel illustrated as the 
step cut 38 has portions that extend into the each of the first 
and second sheets 35, 36 above the partial butt joint 33. A 
polymer strap 37 is positioned in the channel 38 above the 
partial butt joint 33, and is sealed (integral with the structure 
and thus not illustrated separately) between and among the 
polymer strap 37, the first sheet of polymer flooring material 
35 and the second sheet of polymer flooring material 36. The 
resulting structure forms a combined strap and lap joint 40 
between and among the first sheet 35, the second sheet 36, 
and the strap 37. 
0061 As in the other embodiments, the first and second 
sheets 35 and 36 and the strap 37 are selected from among 
thermoplastic and thermosetting polymers, typically includ 
ing polyvinyl chloride, with the seal (or bond) being a heat 
seal between and among the sheets 35, 36 and the strap 37. 
As illustrated in FIGS. 6C and 6D, in exemplary embodi 
ments the polymer strap 37 has dimensions substantially the 
same as the step cut channel 38 and as illustrated the channel 
38 and the strap 37 are rectangular in cross section. 
0062 FIGS. 8 and 9 illustrate tools for welding plastic 
that are exemplary of those used in the present invention. 
FIG. 8 is a perspective view of a hot air tool 45 that can 
(depending upon the particular model) operate on 120 Volt, 
230 volt, or 1600 watt systems. The tool 45 can produce hot 
air at temperatures up between about 50 and 600° C. at 
airflow volumes of up to 200 liters per minute. 
0063 As illustrated, the tool 45 includes a handle 46, a 
power cord 47 a housing 50, and a hot air tube 51. FIG. 8 
also illustrates a conventional nozzle 52 used on the tool 45. 

0064 Representative tools are commercially available 
with one source including Leister direct, Bolton, United 
Kingdom (www.leister.co.uk). 
0065 FIG. 9 illustrates a modified nozzle broadly desig 
nated at 53 that has been found useful in carrying out the 
method of the invention. The modified nozzle 53 includes a 
female cup 54 for adapting to the tube 51. An elbow tube 55 
directs the hot air away from the axis of the tool 45 and 
through a narrow rectangular tip 56. This applies the hot air 
more efficiently to the flooring material when carrying out 
the method of the invention. 

0066. It will be understood that FIGS. 8 and 9 illustrate 
exemplary embodiments of the tool 45 and the nozzle 53 and 
that other types of hot air welding tools and other nozzle 
geometries can be incorporated within the invention. 
0067. In the drawings and specification there has been set 
forth a preferred embodiment of the invention, and although 
specific terms have been employed, they are used in a 
generic and descriptive sense only and not for purposes of 
limitation, the scope of the invention being defined in the 
claims. 

1. A method of installing flooring that is particularly 
useful for sanitary slip resistant applications such as kitch 
ens, the method comprising: 

positioning a first sheet of polymer flooring material with 
an upwardly-facing step cut along one edge of the first 
sheet on a floor to be covered; and 
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applying a second sheet of polymer flooring material with 
a complementary downwardly-facing step cut along 
one edge of the second sheet to the upwardly facing 
step cut of the first sheet and to the floor adjacent the 
first sheet while concurrently bonding the respective 
faces to one another in a step lap joint using radio 
frequency (RF) welding. 

2. A method according to claim 1 comprising positioning 
respective first and second sheets of thermoplastic material 
on the floor and applying Sufficient energy to the respective 
step faces to bond the polymer flooring material. 

3. A method according to claim 1 comprising positioning 
respective first and second sheets of thermosetting material 
on the floor and applying Sufficient energy to the respective 
step faces to bond the polymer flooring material. 

4. A method according to claim 1 comprising: 
forming a step cut along one edge of a first sheet of 

thermoplastic polymer flooring material; and 
forming a complementary step cut along one edge of a 

second sheet of thermoplastic polymer flooring mate 
rial; 

both prior to the step of positioning the first sheet on a 
floor to be covered with the step cut facing upwardly. 

5. A method according to claim 1 comprising applying 
pressure to the surface of the second sheet above the 
downwardly facing step cut to bond the respective step cuts 
to one another in a step lap joint and thereby join the first and 
second sheets to one another. 

6. A method according to claim 2 comprising positioning 
sheets of thermoplastic polymer that are selected from the 
group consisting of polyvinyl chloride, polypropylene, poly 
ethylene, polystyrene, ABS (acrylonitrile-butadiene-sty 
rene), nylon, polycarbonate, thermoplastic polyester, 
polyphenylene oxide, polysulfone and PEEK (poly-ether 
ether-ketone). 

7. A method according to claim 3 comprising positioning 
sheets of thermosetting polymer that are selected from the 
group consisting of unsaturated polyester, vinyl ester, epoxy, 
urethane and phenolic. 

8. A method according to claim 3 comprising positioning 
sheets of a polymer matrix composite resin System that 
includes reinforcing fibers selected from the group consist 
ing of carbon, graphite, aramid polymers, glass, and com 
binations thereof. 

9. A method according to claim 2, comprising positioning 
sheets of a polymer matrix system that includes polyvinyl 
chloride and polyester fibers. 

10. A floor covering on a floor, said floor covering 
comprising: 

a first sheet of polymer material with at least one 
upwardly-facing step cut edge facing upwardly from 
the floor; 

a second sheet of polymer material with at least one 
downwardly-facing step cut edge facing downwardly 
towards the floor and immediately overlying the 
upwardly facing step cut of said first sheet; and 

a bond formed by radio frequency (RF) welding joining 
said upwardly-facing step cut to said downwardly 
facing step cut and thereby joining said first and second 
sheets of polymer material together all on said floor. 
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11. A floor covering according to claim 10 wherein at least 
one of said first and second sheets is a thermoplastic 
polymer. 

12. A floor covering according to claim 11 wherein both 
of said first and second sheets are thermoplastic polymers. 

13. A floor covering according to claim 10 wherein at least 
one of said first and second sheets is a thermosetting 
polymer. 

14. A floor covering according to claim 13 wherein both 
of said first and second sheets are thermosetting polymers. 

15. A floor covering according to claim 10 wherein said 
first and second sheets are polyvinyl chloride. 

16. A floor covering according to claim 11 wherein said 
thermoplastic polymer is selected from the group consisting 
of polypropylene, polyethylene, polystyrene, ABS (acry 
lonitrile-butadiene-styrene), nylon, polycarbonate, thermo 
plastic polyester, polyphenylene oxide, polysulfone and 
PEEK (poly-ether-ether-ketone). 

17. A floor covering according to claim 13 wherein said 
thermosetting polymer is selected from the group consisting 
of unsaturated polyester, vinyl ester, epoxy, urethane and 
phenolic. 

18. A floor covering according to claim 10 comprising a 
polymer matrix composite resin System that includes rein 
forcing fibers selected from the group consisting of carbon, 
graphite, aramid polymers, glass, and combinations thereof. 

19. A floor covering according to claim 10 wherein said 
downwardly-facing step cut edge includes an oblique face 
adjacent the top Surface of said second sheet. 

20. A floor covering according to claim 10, wherein at 
least one of said first and second sheets comprises a polymer 
matrix system that includes polyvinyl chloride and polyester 
fibers. 

21. A method of repairing a butt joint in polymer flooring 
materials comprising: 

forming a step cut in polymer flooring on both adjacent 
sides of an existing butt joint; and 

bonding a strap of polymer material using radio frequency 
(RF) welding into the step cut above the remainder of 
the butt joint to produce a combination strap and step 
lap joint to replace the butt joint. 

22. A portion of flooring material on a floor comprising: 

a first sheet of polymer flooring material; 

a second sheet of polymer flooring material abutting said 
first sheet along respective edges of each sheet; 

a partial butt joint between said first and second sheets 
adjacent the floor; 

a channel, portions of which extend into each of said first 
and second sheets above said partial butt joint; 

a polymer strap positioned in said channel above said 
partial butt joint; and 

a bond between and among said polymer strap, said first 
sheet of polymer flooring material and said second 
sheet of polymer flooring material formed by radio 
frequency (RF) welding that forms a combined strap 
and lap joint between and among said first sheet, said 
second sheet, and said strap. 
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23. A flooring element comprising: 
a generally rectangular three-dimensional Solid polymer 

in a thickness of at least about one quarter inch, a width 
of at least about four feet and a length of at least about 
six feet; and 

an angled edge cut along each lengthwise edge of said 
rectangular three-dimensional flooring element. 

24. A flooring element according to claim 23 wherein said 
polymer is selected from the group consisting of thermo 
plastic polymers, thermosetting polymers and polymer 
matrix composites. 

25. A flooring element according to claim 24 comprising 
a thermoplastic polymer selected from the group consisting 
of polyvinyl chloride, polypropylene, polyethylene, poly 
styrene, ABS (acrylonitrile-butadiene-styrene), nylon, poly 
carbonate, thermoplastic polyester, polyphenylene oxide, 
polysulfone and PEEK (poly-ether-ether-ketone). 

26. A flooring element according to claim 24 comprising 
a thermosetting polymer selected from the group consisting 
of unsaturated polyester, vinyl ester, epoxy, urethane and 
phenolic. 

27. A flooring element according to claim 24 wherein said 
flooring element comprises a polymer matrix composite that 
includes fibers selected from the group consisting of carbon, 
graphite, aramid polymers, glass, and combinations thereof. 

28. A flooring element according to claim 24 wherein said 
flooring element comprises a polymer matrix system that 
includes polyvinyl chloride and polyester fibers. 

29. A method of installing flooring that is particularly 
useful for sanitary slip resistant applications such as kitch 
ens, the method comprising: 

positioning a first sheet of polymer flooring material with 
an upwardly-facing angled cut along one edge of the 
first sheet on a floor to be covered; and 

applying a second sheet of polymer flooring material with 
a complementary downwardly-facing angled cut along 
one edge of the second sheet to the upwardly facing 
angled cut of the first sheet and to the floor adjacent the 
first sheet while concurrently bonding the respective 
faces to one another. 

30. A method according to claim 29 comprising position 
ing respective first and second sheets of thermoplastic 
material on the floor and applying Sufficient energy to the 
respective angled edges to bond the sheets. 

31. A method according to claim 29 comprising position 
ing respective first and second sheets of thermosetting 
material on the floor and applying Sufficient energy to the 
respective angled edges to bond the sheets. 

32. A method according to claim 29, comprising bonding 
the respective faces of said first and second polymer sheets 
using radio frequency (RF) welding. 

33. A floor covering on a floor, said floor covering 
comprising: 

a first sheet of polymer material with at least one 
upwardly-facing angled edge facing upwardly from the 
floor; 

a second sheet of polymer material with at least one 
downwardly-facing angled edge facing downwardly 
towards the floor and immediately overlying the 
upwardly facing angled edge of said first sheet; and 
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a bond joining said upwardly-facing angled edge to said 
downwardly-facing angled edge and thereby joining 
said first and second sheets of polymer material 
together all on said floor. 

34. A floor covering according to claim 33 wherein said 
bond is formed by radio frequency (RF) welding. 

35. A method of installing flooring that is particularly 
useful for sanitary slip resistant applications such as kitch 
ens, the method comprising: 

positioning a first sheet of polymer flooring material with 
an upwardly-facing cut along one edge of the first sheet 
on a floor to be covered; and 
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applying a second sheet of polymer flooring material with 
a complementary downwardly-facing cut along one 
edge of the second sheet to the upwardly facing cut of 
the first sheet and to the floor adjacent the first sheet 
while concurrently bonding the respective faces to one 
another. 

36. A method according to claim 35, comprising bonding 
the respective faces of said first and second polymer sheets 
using radio frequency (RF) welding. 


