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LOCKING MECHANISMFOR FLOORING 
BOARDS 

RELATED APPLICATION 

0001. This application is a divisional application of and 
claims priority to concurrently pending U.S. patent applica 
tion Ser. No. 11/956,057 for LOCKING MECHANISMFOR 
FLOORING BOARDS, filed on Dec. 13, 2007, which will be 
issued on Oct. 5, 2010, as U.S. Pat. No. 7,805,903. 

FIELD OF THE INVENTION 

0002 The invention relates to wood flooring, and more 
particularly, to a locking mechanism for flooring boards. 

BACKGROUND OF THE INVENTION 

0003. Different systems have been used to ease construc 
tion of wood flooring; however, most of them present some 
deficiency especially in relation to engaging thin laminate 
“floating floor surfaces. Traditional wood floors, which are 
joined by means of glued tongue-and-groove joints, wood 
floor panels have recently been developed which do not 
require the use of glue and instead are joined mechanically by 
means of so-called mechanical joint systems. These systems 
containlocking means which lock the panels horizontally and 
Vertically. Typically, manufacturers of laminate flooring pan 
els have produced flooring products that contain both a 
tongue and a groove profile within the same flooring panel. 
The tongue profile is machined into one side and one end of 
the panel with the groove being machined into the opposite 
side and end of the same panel. The mechanical joint systems 
can be made by machining the core of a panel. One exemplary 
locking device is disclosed by U.S. Pat. No. 6,532,709 B2. 
Alternatively, parts of the locking system can be made of a 
separate material which is integrated with the floor panel, i.e. 
joined with the floor panel even in connection with the pro 
duction thereof. 

0004 Besides the locking means provided by the flooring 
panels, the adjacent panels are further secured by locking 
devices. The locking device typically is a strip with salient 
features that engages the locking device onto two adjacent 
flooring panels. One exemplary locking device is disclosed by 
the same U.S. patent cited above. 
0005 Normally, one or more locking devices are affixed 

first onto a floor panel and the tongue of a second flooring 
panel is inserted into the groove of a second flooring panel. 
The second flooring panel is further secured in its place by the 
locking device. The insertion of the tongue in the groove 
forms a lock. 

0006. However, the lock between two adjacent flooring 
panels sometime becomes “loose, allowing some movement 
between the two flooring panels. The movement between the 
adjacent flooring panels generates Squeaking sound and it is 
hard to eliminate. The lock also requires precision milling for 
the lock works properly and small deformation of flooring 
panel after milling will render the lock and locking device 
unusable. 

0007. Therefore, there is a need for an apparatus that 
reduces relative movement between two adjacent flooring 
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boards and simplifies flooring board manufacturing process, 
and it is to this apparatus the present invention is primarily 
directed to. 

SUMMARY OF THE INVENTION 

0008. The present invention provides a floor board. The 
floor board has a top side, a bottom side, a first short side, a 
second short side opposite of the first short side, a first long 
side, and a second long side opposite of the first long side. 
Each long side has a length, and the first long side has a first 
tongue and a second tongue along the length of the first long 
side. The first tongue is defined by a first upper abutment 
surface substantially parallel to the top side and a first lower 
abutment surface substantially parallel to the first upper abut 
ment Surface, and the second tongue is defined by a second 
upper abutment Surface Substantially parallel to the top side 
and a second lower abutment Surface Substantially parallel to 
the second upper abutment Surface. The second long side has 
a third tongue and a first locking groove along the length of 
the second long side. The third tongue is defined by a third 
upper abutment Surface Substantially parallel to the top side 
and a third lower abutment surface substantially parallel to 
the third upper abutment Surface. The first locking groove is 
defined by a first upper groove surface substantially parallel 
to the top side and the third upper abutment surface. 
0009. In yet another embodiment of the invention there is 
also provided another floor board with a profile. The profile 
having a top side, a bottom side, a first longside, and a second 
longside opposite of the first long side, each long side having 
a length. The first long side has a first tongue and a second 
tongue along the length of the first long side and the second 
long side has a third tongue and a first locking groove along 
the length of the second long side. 
0010. In yet another embodiment of the invention, there is 
provided another floor board with a profile. The profile has a 
top side, a bottom side, a first longside, and a second longside 
opposite of the first long side, each long side having a length. 
The first longside has a first tongue and a second tongue along 
the length of the first longside and the second long side has a 
third tongue along the length of the second long side. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 Features and advantages of embodiments of the 
invention will become apparent as the following Detailed 
Description proceeds, and upon reference to the Drawings, 
where like numerals depict like elements, and in which: 
0012 FIG. 1A illustrates a perspective view of a locking 
device according to one embodiment of the invention; 
(0013 FIG. 1B illustrates a profile of the locking device 
shown in FIG. 1A: 
0014 FIG. 2A illustrates a perspective view of a floor 
board according to one embodiment of the invention; 
(0015 FIG. 2B illustrates the profile of a floor board 
according to one embodiment of the invention; 
0016 FIG. 3 illustrates a locking device prior being 
attached to a floor board on a job site according to one 
embodiment of the invention; 
0017 FIG. 4 illustrates a locking device after being 
attached to a floor board on a job site according to one 
embodiment of the invention; 
0018 FIG. 5 illustrates assembly of two adjacent floor 
boards; 
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0019 FIG. 6A illustrates two floor boards after being 
joined using a locking device; 
0020 FIG. 6B depicts two floorboards in a joined position 
using an alternative locking device; 
0021 FIG.6C depicts two floorboards in a joined position 
using yet an alternative locking device; and 
0022 FIG.7 depicts a perspective view from the bottom of 
two floor boards joined with a locking device. 

DETAILED DESCRIPTION OF THE INVENTION 

0023 The present invention provides a locking system for 
floor boards. Floor board may be made from solid wood or 
composite wooden material with several layers or other Suit 
able material. Each floor board has a profile with specially 
designed features that allow one floor board be easily joined 
with an adjacent floor board. The joined floor boards are 
furtherlocked together with locking devices strategically dis 
tributed along the seam of two joined floor boards. FIG. 1A 
illustrates one embodiment of a locking device 100 and FIG. 
1B illustrates a profile of the locking device 100. The locking 
device 100 is preferably made from a resilient and flexible 
material. Such as steel, aluminum, plastic, rubber, etc. The 
locking device 100 has a base 102 with a first end 104 and a 
second end 106. A first protruding gripping extension 122 is 
located at the first end 104 and a second protruding gripping 
extension 120 is located at the second end 106. The top of the 
first protruding gripping extension 122 is preferably rounded, 
or alternatively having the edge facing the second protruding 
gripping extension 120 rounded. A receiving groove 116 is 
preferably formed on the first protruding gripping extension 
122 or at the junction of the first protruding gripping exten 
sion 122 and the base 102. The receiving groove 116 is 
formed in such way that a flexible buffer 108 can be inserted 
therein. The flexible buffer 108 has preferably a round shape, 
but other shapes may also be used. The flexible buffer 108 is 
preferably made from rubber or plastic, or other suitable 
material. The flexible buffer 108 can be, preferably, slid into 
and out from the receiving groove 116. However, flexible 
buffer 108 may also otherwise be jammed into the receiving 
groove 116. 
0024. The second protruding gripping extension 120 has a 
top that extends beyond the second protruding gripping 
extension 120. The top has a trapezoidal form with the top 
part being slightly smaller than the bottom part and an angle 
0 formed between a vertical plan touching the corner of the 
bottom part and one side of the trapezoidal form. The angle 0 
helps to form a tooth 110 on the top of the second protruding 
gripping extension 120. Similar to the first protruding grip 
ping extension 122, the second protruding gripping extension 
120 may also have a receiving groove 116 in which a flexible 
buffer 108 may be inserted. 
0025 Optionally, the locking device 100 has also a third 
protruding gripping extension 112 located between the first 
protruding gripping extension 122 and the second protruding 
gripping extension 120. The third protruding gripping exten 
sion 112 has a horizontal platform 118 that extends beyond 
the third protruding gripping extension 112. The horizontal 
platform 118 has a lower abutment surface 114 and a top 
surface 124. Alternatively, the horizontal platform 118 may 
have a trapezoidal profile similar to that of the tooth 110. The 
profile of a locking device 100 without the third protruding 
gripping extension 112 is shown in FIG. 6C. Optionally, the 
third protruding gripping extension 112 has a receiving 
groove 116 in which a flexible buffer 108 may be inserted. 
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The profile of a locking device 100 without the third protrud 
ing gripping extension 112 and without the flexible buffer 108 
is shown in FIG. 6B. 
(0026 FIG. 2A is a perspective view of a floor board 200 
according to one embodiment of the invention and FIG. 2B is 
a profile of the floor board 200. The floor board 200 may be 
made from Solid wood, a manufactured multi-layer wood 
material, or a composite synthetic-wood material. The floor 
board 200 has a wooden top surface 202, two tongues 234, 
208 along the length of one lateral side, and another tongue 
206 along the length of an opposite lateral side. These tongues 
are reflected by the profile 204. 
0027. The tongue 234 is formed by an upper abutment 
surface 226 and a lower abutment surface 228 and the tongue 
208 is defined by another upper abutment surface 220 and 
another lower abutment surface 238. The upper abutment 
surfaces 226 and 220, lower abutment surfaces 228 and 238 
are substantially parallel to the top surface 202. The lower two 
corners 222, 224 of the tongue 208 is preferably rounded. 
Optionally, the tongue 234 may be covered with a coating of 
rubber, plastic, thin film, or other suitable material that mini 
mize friction. 
0028. On the opposite side of the tongue 234, there is a 
locking groove 240 for receiving the tongue 234 from an 
adjacent floor board. The locking groove 240 is defined by an 
upper groove Surface 216 and an upper abutment Surface 218. 
The upper groove surface 216 is substantially lined up with 
the upper abutment Surface 226 and the upper abutment Sur 
face 218 is substantially lined up with the lower abutment 
surface 228. There is a tongue 206 below the locking groove 
240. The tongue 206 is defined by the upper abutment surface 
218 and a lower abutment surface 236. Three corners 210, 
212, and 214 of the tongue 206 are preferably rounded. The 
bottom of the floor board 200 has two locking grooves 230, 
232 for receiving the second protruding gripping extension 
120 and the first protruding gripping extension 122 respec 
tively when two adjacent floor board 200 are joined using a 
locking device 100. 
0029. The thickness H of the profile 204 is slightly larger 
than thickness h, thus a locking device 100 can be placed 
beneath the joined floorboards 200 without raising the high of 
the final floor boards. Optionally, the thickness H and thick 
ness h can be the same or similar, thus the bottom of the floor 
boards 200 floats above the underlayment. Preferably, the 
lower abutment surface 238 is substantially lined up with the 
lower abutment surface 236. However, because of use of 
multiple tongues 206, 208, 234, and the locking device 100, 
the present invention eliminates high precision milling com 
monly used in the manufacturing of floor boards 200, thus 
reduces the manufacturing cost of floor boards 200. 
0030 Preferably, few locking devices 100 are placed on 
each floor board 200 prior the floorboards 200 are shipped to 
a job site. There is no need to cover entirely either lateral side 
of a floorboard with a long locking device as required by prior 
art floor boards and locking devices. When the floor boards 
200 arrive at the job site, installers can easily assemble the 
floor boards 200 together. As it would normally happen, the 
floor boards may need to be cut at the job site and additional 
locking devices 100 may need to be fixed onto a floor board 
200. FIG.3 depicts a locking device 100 prior to be fixed onto 
a floorboard 200. The tongue 208 is slid into a groove defined 
by the base 102, the second protruding gripping extension 
120, and the third protruding gripping extension 112. The 
width of the second protruding gripping extension 120 along 
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with the tooth 110 is preferably slightly wider than the width 
of the locking groove 230 such that the second protruding 
gripping extension 120 cannot be inserted into the locking 
groove 230 without application of an external force 302. 
0031. After applying the external force 302, for example, 
by hammering, the second protruding gripping extension 120 
of the locking device 100 can be forced into the locking 
groove 230 and the second protruding gripping extension 120 
is prevented from detaching from the locking groove 230 by 
the tooth 110 that is jammed into the surface of the locking 
groove 230 as it is shown in FIG. 4. The tongue 208 is locked 
into the position by the base 102 and lower abutment surface 
114 of the third protruding gripping extension 112. The 
tongue 208 is also secured by compression against the flexible 
buffer 108. Minor imperfections of the tongue 208 can be 
easily compensated by locking provided by the base 102 and 
the lower abutment surface 114 and compression by the flex 
ible buffer 108 along the length of the locking device 100. The 
locking device 100 can also be removed on a job site if 
needed. To remove a locking device 100 simply apply a large 
force 402 at the locking device 100 as shown in FIG. 4. The 
removed locking device 100 can be re-installed at different 
location on the same floor board 200. 

0032 FIG.5 illustrates assembly 500 of two adjacent floor 
boards 200. A first floor board 504 has a locking device 100 
attached. The tongue 206 of a second floor board 506 is 
inserted into a groove defined by the first protruding gripping 
extension 122, the base 102 of the locking device 100, the 
third protruding gripping extension 112, and the tongue 234 
of the first floor board 504. Because the lower corners of the 
tongue 206 and the top of the first protruding gripping exten 
sion 122 are rounded, the insertion in the direction 502 is 
made easier. As the tongue 206 of the second floor board 506 
is slid into the above described groove, the tongue 234 of the 
first floorboard 504 is also slid into the locking groove 240 of 
the second floor board 506. The fitting of the tongue 234 into 
the locking groove 240 provides a precise fitting between two 
adjacent floor boards 200 and also levels two adjacent floor 
boards 200. If the tongue 234 has a coating or covered with a 
film, the friction noise between two adjacent floor boards 234 
will be further reduced. It is understood by those skill in the 
art that the tongue 234 and the corresponding locking groove 
240 may have different shapes. One example of a different 
shape is the abutment surfaces between the tongue 234 and 
the locking groove 240 are not parallel to the top surface 202. 
0033 FIG. 6A depicts two adjacent floor boards 200 after 
being assembled together. The two adjacent floorboards 200 
are locked in place by engagement of the tongue 234 of one 
floorboard into the locking groove 240 of another floorboard 
along the entire length of two floor boards 200. The two 
adjacent floor boards 200 are also locked in place by place 
ment of the tongue 206. The tongue 206 is secured in place by 
the lower abutment surface 228 of the tongue 234 and the base 
102 of the locking device 100. The tongue 206 is also secured 
by compression against the flexible buffer 108 on the first 
protruding gripping extension 122 and the flexible buffer 108 
on the third protruding gripping extension 112. Because of 
use of two tongues 234, 206 and the compression of flexible 
buffers 108, two adjacent floor boards 200 are tightly joined 
and thus reducing Squeaking Sound (noise produced by fric 
tion between adjacent floor boards). The Squeaking Sound is 
further reduced with use of flexible buffers 108. 
0034 Double locking provided by the tongue 206 and 
tongue 234 helps to lock firmly two adjacent floorboards 200 
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even each floorboard 200 is slightly deformed. The deforma 
tion may be caused by many factors, among them, variation in 
moisture, temperature, milling variation, or wood interior 
stress. Because of the special nature of the design provided by 
the invention, the Successful rate for locking tightly adjacent 
floor boards is greatly increased. The relative vertical moves 
between two adjacent floor boards 200 are reduced by the 
double lock nature of the present invention. The risk of 
unlocking after the installation is also greatly reduced. The 
gaps between the floorboards 200 resulting from shrinking or 
expansion of the floor boards 200 are reduced or eliminated 
because of a strong Squeeze force provided by the double 
locking. 
0035 FIG. 6B illustrates joining of two floor boards 200 
similar to what is shown by FIG. 6A except for the locking 
device 100. The locking device used in FIG. 6B does not have 
a flexible buffer 108 along the third protruding gripping 
extension 112. The tongue 206 is still secured in place by the 
lower abutment surface 228 of the tongue 234 and the base 
102 of the locking device 100, but the tongue 206 is now 
secured only by compression against the flexible buffer 108 
on the first protruding gripping extension 122. Even without 
a flexible buffer 108 on the third protruding gripping exten 
sion 112, this configuration still offers double locking pro 
vided by the tongue 206 and tongue 234, which results in a 
firm lock without squeaking sound even two floorboards 200 
are slightly deformed. 
0036 FIG. 6C illustrates joining of two floor boards 200 
using a locking device 100 that does not have a third protrud 
ing gripping extension 112. Two floor boards 200 are tightly 
joined by the double locking provided by the tongue 206 and 
tongue 234 and the double locking mechanism is secured by 
the first protruding gripping extension 122 and second pro 
truding gripping extension 120. The third tongue 206 is 
inserted into a groove defined by the lower abutment surface 
228 of the first tongue 234, the base 102 of the locking device 
100, the first protruding gripping extension 122, and the third 
tongue 208 of an adjacent floorboard 200. The dimensions of 
the tongues 206 and 208 used in this locking configuration 
may be different from the dimensions of the tongues 206 and 
208 using in other locking configurations. Optionally, glue 
may be used on the bottom side of the tongue 208 to stabilize 
the locking device 100. 
0037 FIG. 7 is an illustration 700 of two joined floor 
boards 200 with upside down view. As it can be seen, two 
adjacent floor boards 200 can be joined using few locking 
devices 100. There is no need to use long locking devices that 
cover the entire length of a floor board; thus the quantity of 
locking devices 100 used in a job site can be reduced. 
0038. The present invention makes easy on-site installa 
tion of floor boards 200 with use of locking devices 100. The 
locking devices 100 can be produced cheaply in large scale, 
assembled with flexible buffer 108, and pre-installed on each 
floor board 200. There is no need to use additional fixing 
devices, such as nails or screws. Each locking device 100 can 
be cut short for easy handling. The installation shown in 
FIGS. 6A and 6B can be reversed if needed. If an installer 
made a mistake during the installation, he can simply remove 
the floorboard 200 that was installed in error and re-install it 
without damaging the locking device 100 or the floor boards 
2OO. 

0039 Though the invention is described above using floor 
boards 200 as examples, the invention can be easily applied to 
other uses. Such as wall panels, external sidings, roof panels, 
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and ceiling panels. The locking device 100 can be used with 
boards and panels of different materials, such as laminate 
panels, plastic panels, cement panels, steel panels, etc. 
0040. The terms and expressions which have been 
employed herein are used as terms of description and not of 
limitation, and there is no intention, in the use of such terms 
and expressions, of excluding any equivalents of the features 
shown and described (or portions thereof), and it is recog 
nized that various modifications are possible within the scope 
of the claims. Other modifications, variations, and alterna 
tives are also possible. Accordingly, the claims are intended to 
cover all such equivalents and combinations among embodi 
ments described herein above. Dimensions in the drawings 
here presented are not to the scale unless otherwise indicated. 
What is claimed is: 
1. A floor board comprising: 
a top side; 
a bottom side; 
a first short side; 
a second short side opposite of the first short side; 
a first long side; and 
a second long side opposite of the first longside, each long 

side having a length, 
wherein the first long side having a first tongue and a 

second tongue along the length of the first long side, the 
first tongue being defined by a first upper abutment 
surface substantially parallel to the top side and a first 
lower abutment surface substantially parallel to the first 
upper abutment surface, the second tongue being 
defined by a second upper abutment Surface Substan 
tially parallel to the top side and a second lower abut 
ment Surface Substantially parallel to the second upper 
abutment Surface, and 

the second long side having a third tongue and a first 
locking groove along the length of the second long side, 
the third tongue being defined by a third upper abutment 
surface substantially parallel to the top side and a third 
lower abutment surface substantially parallel to the third 
upper abutment Surface, the first locking groove being 
defined by a first upper groove Surface Substantially 
parallel to the top side and the third upper abutment 
Surface. 

2. The floor board of claim 1, wherein the bottom side 
further comprises a second locking groove along the length of 
the first long side and a third locking groove along the length 
of the second long side. 

3. The floorboard of claim 1, wherein the first tongue being 
covered by a coating. 

4. The floor board of claim 3, wherein the coating being 
made from rubber. 

5. The floor board of claim 1, wherein the first upper 
abutment Surface being lower than the top side. 

6. The floor board of claim 1, wherein the third tongue 
having rounded corners. 

7. The floor board of claim 1, wherein the second tongue 
having rounded corners. 

8. A floor board comprising: 
a profile having a top side, a bottom side, a first long side, 

and a second long side opposite of the first long side, 
each long side having a length, 
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wherein the first long side having a first tongue and a 
second tongue along the length of the first long side and 
the second long side having a third tongue and a first 
locking groove along the length of the second long side. 

9. The floorboard of claim8, wherein the first tongue being 
defined by a first upper abutment surface substantially paral 
lel to the top side and a first lower abutment surface substan 
tially parallel to the first upper abutment surface. 

10. The floor board of claim 9, wherein the second tongue 
being defined by a second upper abutment Surface Substan 
tially parallel to the top side and a second lower abutment 
Surface Substantially parallel to the second upper abutment 
Surface. 

11. The floor board of claim 10, wherein the third tongue 
being defined by a third upper abutment surface substantially 
parallel to the top side and a third lower abutment surface 
substantially parallel to the third upper abutment surface, the 
first locking groove being defined by a first upper groove 
surface substantially parallel to the top side and the third 
upper abutment Surface. 

12. The floor board of claim 8, wherein the distance 
between the top side and the bottom side defines a first thick 
ness and the distance between the top side and the bottom of 
the third tongue defines a second thickness, the first thickness 
being larger than the second thickness. 

13. The floor board of claim 8, wherein the second tongue 
and the third tongue having rounded corners. 

14. A floor board comprising: 
a profile having a top side, a bottom side, a first long side, 

and a second long side opposite of the first long side, 
each long side having a length, 

wherein the first long side having a first tongue and a 
second tongue along the length of the first long side and 
the second long side having a third tongue along the 
length of the second long side. 

15. The floor board of claim 14, wherein the first tongue 
being defined by a first upper abutment surface substantially 
parallel to the top side and a first lower abutment surface 
substantially parallel to the first upper abutment surface. 

16. The floor board of claim 15, wherein the second tongue 
being defined by a second upper abutment Surface Substan 
tially parallel to the top side and a second lower abutment 
Surface Substantially parallel to the second upper abutment 
Surface. 

17. The floor board of claim 16, wherein the third tongue 
being defined by a third upper abutment surface substantially 
parallel to the top side and a third lower abutment surface 
substantially parallel to the third upper abutment surface. 

18. The floorboard of claim 17, further comprising a lock 
ing groove defined by a first upper groove Surface Substan 
tially parallel to the top side and the third upper abutment 
Surface. 

19. The floor board of claim 14, wherein the distance 
between the top side and the bottom side defines a first thick 
ness and the distance between the top side and the bottom of 
the third tongue defines a second thickness, the first thickness 
being larger than the second thickness. 

20. The floor board of claim 14, wherein the second tongue 
and the third tongue having rounded corners. 
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