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ABSTRACT

A resilient flooring construction having a capacity for
downward deflexure which comprises, as part of its sub-floor
assembly, a plurality of elongated parallel supporting channel
means having deflexure slots each of which are engaged by the top
step member of a three member step-shaped anchoring clip which
has a bottom step member fastened to a foundation outside the
structural confines of the supporting channel, and a vertical riser
member 1in the middle of the anchoring clip which limits the upward

movement of the floor construction and permits its downward

deflexure.
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Gymnasium wood floors have been supported on spaced parallel
metal c-shaped channels which are anchored inside the channel to
secure them in a direct fixed relationship with a foundation, such
as concrete. Flooring constructions in which the channel assembly
1s anchored firmly to a foundation surface are known in the

industry as channel and clip floor systems. Such floors are

characterized by their hold-down muscle 1in the presence of

molsture; unfortunately, since the supporting channel itself is
pinned flat down directly into a concrete foundation, the entire
flooring system has no resiliency. The way the clip 1s pinned down
inside the channel prevents it from having any vertical linear
displacement, downward deflexure, or reciprocal up and down motion
which restricts the resiliency of the whole flooring construction.
On the other hand, there are floating floor systems, but they
suffer from dead spots because they are not uniformly anchored. It
1s a goal of the flooring construction industry to provide a
hardwood surface flooring construction which is anchored down to a
foundation, but is capable of downward deflexure yet limits upward
motion in response to expansion and contraction forces caused by
molsture in the wood, and can react to certain other downward

forces caused by highly compensated athletes who are often injured
by unforgiving flooring construction.

PAR _ WIN v oRIOR AR

The prior art has attempted to address the problem of
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providing a uniformly resilient flooring system. For example,
Omholt Patent No. 3,271,916 discloses a flooring system which
comprises a plurality of parallel channels secured to a supporting
pase 1n which floor boards are secured by connector clips onto the
channel and splines which engage the boards which are interposed
between the channels. Omholt was attempting to resolve the problem
of deflexure when a load was applied at the mid-channel polnt
rather than being applied directly over the channels. To do this,
Omholt 1nterposed a shock absofbing material between the lower face
of the channel and the supporting base material such as concrete.
He also provided shock absorbing material in the void space between

the channels and in void spaces between the under faces of the

floor boards and the upper face of the supporting base material.

In a fashion which is typical of prior art teachings, Omholt
disclosed a flooring system which used spaced apart parallel steel
channels which were secured to a foundation by means of headed
fasteners which were driven through the channels into the founda-—
tion material; he used fastening clips to lock the channels
directly to the floor system.

Morgan Patent No. 3,713,264 discloses a flooring system in

which the flooring boards are located in side-by-side relationship

on a support with clips having fingers that engage the boards and
secure the boards on the support. This securing clip 1s connected

on one end 1nside a c-channel and has a finger which fits on the
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so that the channel can not move. Abendroth Patent No. 4,588,243
placed an underlayment on a foundation with a series of parallel
grooves 1n the underlayment with support members in the grooves and
floor boards superimposed on the support members and the under-—
layment with strips of compressed rubber between the floor boards
and the underlayment and between the grooves and fasteners for
fastening the floor to the support members. Abendroth also
permanently fixed and secured his steel channels to the foundation
by means of anchors driven through the channels into the foundation
so that the channel could not move.

Counihan Patent No. 5,016,413 recognized that resiliency 1is
lost when the c¢-shaped channel is nailed directly into the
foundation. To provide more resiliency, he used a resilient sub-
floor section underneath the sub-flooring sections, but he still
fastened his channel directly into the foundation material so that
the channel could not move. Later, Counihan Patent No. 0,497,590
disclosed a sub-floor assembly which permitted some limited
vertical movement but again, he secured his channel assembly
directly to a concrete base floor so that the channel itself was
fixed and immovable. There is no teaching in the prior art which
discloses a resilient flooring construction which comprises sub-
floor channels which are capable of reciprocal up and down motion
relative to its anchoring point into the support foundation.

MMAK ® . \ \ O

The resilient flooring construction of this invention has a3

capacity for downward deflexure in response to forces acting

_3_
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_dOwnward onto the playing surface of hardwood surface boards at the
top of the floor construction. Below the surface of the floor is
a sub-floor system which comprises a plurality of elongated spaced
paralllel sﬁpporting channel means on a foundation. The playing
surface boards are superposed and transversely span the supporting
channels which are not fastened directly to the foundation. The
channels are indirectly secured to the foundation and are engaged
by step—shape three member anchoring c¢lips which engage the
channels through a deflekure slot cut in a vertical side panel of
the channel. .This indirect engagement of the channel to the
foundation permits the channel to mbve downward along the vertical
member of the aﬁchoring clip. The entire assembly of flooring
members are permitted to move down and up along the vertical height
of the riser member of the anchoring clip of this invention because
the top step membei-of.the anchoring Clip has two opén slots which
engage inside the vertical side panels of the channel on each side
of the.deflexure slots in the sides of the panels. The engagement

of the top step member of the anchoring clips to the supporting

éhannels through their deflexure slots (11 and 15) 1s novel.

The upper finished hardwood surface of the floor assémbly 1S
fixed firmly to the plurality of elongated channels by means of a
surface boérdwattaching clip system in which the upper wood floor
boards have clip-receiving locking grooves below the tongue of the
wood board to fasten the floor boards to the c-channel and achieve

a unitized system. An example of such a board fastening-clip and
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channel system for fastening the upper wood floor boards to the
channel is shown in Figure 1 of Morgan U.S. Patent 3,713,264 which
shows the board-attaching clip 34 engaging the channel 32 and the
clip fingers 44 received by grooves 22 in the floor boards. The

poard-attaching c¢lips are not claimed in this invention which

dliscloses a novel anchoring clip.

P

The supporting channel of this invention is mounted onto a

resilient cushion material, such as a rubber pad, which gives extra

resiliency to the entire flooring construction, especlially in com-

pination with the independent downward deflexure movement of the
slotted channel which travels along the boundaries of the vertical
riser member of the anchoring clip. The forces acting on the floor
push the supporting channel down into the rubber pad, and 1t then
rises back up along the riser and slotted ear members of the
anchoring clip.

The distance of the vertical downward deflexure of the channel
depends on factors, such as the height of the vertical riser member
of the anchoring clip, and the height of the deflexure slot in the
vertical side of the channel, and on the height or thickness of the

rubber pad cushion placed under the bottom surface of the channel

between the channel and the foundation surface. The bottom step
members of the anchoring clips are fastened to the foundation

outside of and not inside the channel; an aperture in the shape of

fasten 1t to the concrete foundation. The anchoring clip can be

_._.5_.
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formed for a direct center insertion into the deflexure slot in
the channel, or an indirect twist-side insertion. The anchoring
clips are spaced apart longitudinally on opposite sides of each
elongated channel in sufficient number to provide the maximum
holddown strength for the flooring construction. Staggering the
location of the anchoring clips so that they do not form uniform

gridiron row patterns also reduces the likelihood of cracking

the concrete foundation when fastening pins are driven through
the aperture in the bottom step of the anchoring clips.

The height and width of the deflexure slot cut 1nto the

channel will be sufficient to accommodate the dimensions of the
top step member of the anchoring clip which passes through the
slot. The height of the resilient rubber pad under the channel
will also affect the height of the deflexure slot. The
deflexure slot may be cut into the supporting channel on 1its
bottom surface and at its two vertical raised side panel
surfaces depending on the shape of the anchoring clip. Such
deflexure slots will be cut in the same shaped design as the top
step member of the anchoring c¢lip permitting 1its penetrating
engagement with the deflexure slot. For a full center insertion,
the comparable rectangular slot may be cut either at the top of
the vertical side panel of the channel, or at bottom surface of
the channel between its two sides, or the deflexure slot can Dbe

shaped for a side-twist anchoring
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clip as shown in Figures 6 and 7. The scope of this invention is
not limited by the specific location of where the deflexure slot is
cut 1n the channel.

The top step member of the anchoring clip is also referred to
hereinafter as an ear or tongue member; this is the section of the
clip which is inserted into the deflexure slot of the channel. The
ear at the top of the clip has two opposing open slots at its
transverse right angle junction with its middle riser section: said
ear member has two open slots which have ends that are set against
the inner surface of both sides of the deflexure slots in the sides
of the channels and this engagement between the ears of the clip to
the sides of the channel holds the entire flooring assembly in
place when activated by upward or downward pressure on the upper
surface wood flooring. The engagement of the ear member of the
anchoring clip with the side panels defining the channel's
deflexure slot gives the flooring construction its strength 1in the
presence of external forces and internal changes caused by
molisture, and holds the channel and its underlaying pad snug to the
concrete foundation and helps eliminate dead spots.

3R DESCRIPTION C HE DRAWIN

Figure 1 1is a sectional plane view looking down onto a

base surface.

Figure 2 is an enlarged plane view of an anchoring clip and

—
—

supporting c-channel segment shown at the lower left section of

— ] -
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Figure 1 which section is highlighted within a circle marked with
the numeral 2.

Figure 3 1s a cross-section view of an anchoring clip and c-
channel segment in Figure 2 along line 3-3.

Figures 4 and 5 are perspective views of an anchoring clip and
c-channel combination which provides engagement means for securing
a flooring construction to a base surface, such as a concrete
foundation, which permits the c-channel to engage in downward
reflexure motion within limits described herein which imparts

resilience to the whole flooring construction.

S—

Figures 6 and 7 are perspective views of an alternate twist-

mount anchoring clip and c-channel which provides engagement means

for securing a flooring construction to a foundation base surface.
DETA D DESCRIPTION C JE_ DRAWTIN

Figure 1 illustrates an outer wood surface flooring construc-

tion which comprises anchoring clip means (1) which engage with and

secure elongated sub-floor supporting c-channel means (2) to a

foundation substrate (9 in Figure 3) onto which channel means is

superposed a wood flooring superstructure to form a complete

flooring construction (6). The anchoring clip means are placed at

staggered spaced apart locations (1 and 1') along the opposite

J—

sides of a plurality of channel means (2 and 2'). The subfloor

includes air slots (3) defined between adjacent sub-floor members

(4) for ventilation of the construction to reduce the accumulation
of water from moisture and condensation which causes the wood to

warp. A high level resilient foamed material (4) or resilient

-8 -
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rubber type materials, for example in the form of a rigid poly-
urethane foam pad member, 1is shown 1in parallel side-by-side
elongated longitudinal relationship with the channel members.
This highly resilient foam member provides some degree of
resilience to the whole floor assembly.

Figure 2 shows the anchoring clip means (1) in engagement with
the channel member (2) in which an ear member (8) of said clip
passes 1nto and through a deflexure slot (11 of Fig.4) in said
channel, and in which a bottom-step member (7) of said clip 1s
fastened by means of a pin (10) to a foundation (9 in Figure 3).

Figure 3 shows in cross-section along line 3-3 of Figure 2
that the bottom horizontal step member (7) of the anchoring clip is
fastened by means of pin (10) to substrate (9), and the top hori-
zontal step member (8) of the clip is engaged through the deflexure
slot of a raised side panel member of the channel (2) at the
vertical height of the vertical riser member (17) of the clip. The
channel member (2) is placed on top of a lower level resilient,

flexible cushion material (4'), such as a rubber pad. The wood

floor outer surface material (5) is placed transversely at right
angles on top of the higher resilient foam member (4) , and the
channel members (2) and fastened to the channel using the

aforementioned conventional attachment clips of Morgan for

fastening the channels to the wood floor boards. The rubber pads

4" which are directly under the channel 2 give extra resiliency to

the construction when the channel is pressed down into the pads.

Figure 4 illustrates the design of the three member step-

-9
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shaped anchoring clip (numeral 1 in Figure 1); this clip engages
the channel (numeral 2 in Figure 1). The anchoring clip comprises
a body having a first horizontal flat surface top step member (8),
a second vertical flat surface middle riser member (17), and a
third horizontal flat surface bottom step member (7); said top step
mempber having the shape of an ear with an outside end and an inside
end which terminates at two open slots (8') which are located
opposite each other at the junction of said first member (8) and

second member (17) at which said first member extends transversely

at a right angle from the top of said second member in a first
horizontal direction; and said third member (7) comprises a

norizontal flat rectangular surface having an aperture in the form
of a round closed eye slot (14) at its center which third member

extends transversely at a right angle from the bottom of said

vertical second riser member in a second horizontal direction

facing opposite from said first member. Figure 4 further
1llustrates the method for the engagement of the top step (8) of
the anchoring clip through deflexure slot 11 with the vertical side
member of the channel.

As shown 1n Figures 4 and 5 when the deflexure slot 11 is
formed with a set-back from the side panel it forms two ledges 12
and 13 1in the channel at the junction of the horizontal bottom
surface of the channel and its raised vertical side panels. During
the i1nitial installation phase of the floor construction, after the
Lop step member of the clip is inserted inside the channel at its
deflexure slot, it is retained and supported at the inner edges of

_10_
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the clip's two open slots 8' which bear on the channel's two
bearing ledges 12 and 13 on each side of slot 11; this avoids the
clip falling out of the channel. The method of assembly for inter-
locking the clip and channel assembly is shown more fully in Figure
> of the drawings. In an alternate embodiment of this invention,
the slot 11 is located at the top of the vertical side panel
members of the c-channel instead of at the bottom horizontal

surface member of the channel.

Depending on the particular conditions of the flooring
construction and installation, the deflexure slots may be shaped so
that the clip enters into the channel either at the top of 1its
vertical raised side panel, or at a recessed set-back point 1in the
bottom horizontal surface of the channel. The vertical height of
the slot cut into the vertical side panel of the channel permits

the channel to move up and down along the height of the vertical

F

middle riser member of the clip means so that it moves while

engaged by the riser in a reciprocal up and down straight line

e

motion limited in upward movement by the vertical height (17) of

the clip, and in its downward movement by the resilient pad 4°
under the channel's bottom surface.

Figure 6 illustrates a side-twist mount clip having a bottom
horizontal rectangular step member (the same as 7 in Figure 4) with
an eye slot aperture 14', a vertical middle riser member 17, and a
top step member 16 (the same as 8 in Figure 4) having two opposing
slots 1l6' at its junction with its vertical riser member. The

clip 1s twisted on its side as shown in Figure 7 and inserted into

-11~-
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the elongated deflexure slot 15 in the channel 2 as shown in

Figures 6 and 7. The rectangular slot 15 is formed into the bottom

surface of the channel and extends transversely at a right angle up

gt

the adjacent raised vertical side panel member of the channel. The

top step member 16 of the clip is rotated 90 degrees and inserted
through the elongated deflexure slot 15 in the channel. The
channel is engaged at each side of its deflexure slot 15 by the
edges of the slots 16' in the top step of the anchoring clip so
that the channel can descend along the vertical riser member of the
anchoring clip.

A skilled artisan may be able to use this disclosure to
construct floorings which are not specifically described herein vet

still be within the scope of the following claims which define this

invention.

-12-~
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CLAIMS:

1. In a flooring construction which comprises a plurality
of floor boards situated 1in side-by-side relationship superposed
and transversely spanning a plurality of elongated spaced
parallel supporting channel means on a foundation, and fastening
means holding said floor boards to said channel means, the
improvement for anchoring said channel means to said foundation
which comprises a plurality of step-shaped anchoring clip means
comprising a first horizontal flat surface top step member, a
second vertical flat surface middle riser member having two
sides, and a third horizontal flat surface bottom step member;
sald top step member comprises an outside end and an inside end
having two open slots located opposite each other at each side
of said riser member at the junction of said first member and
sald riser member at which junction said top step member extends
transversely from the top of said riser member in a first
horizontal direction; said third member comprises a horizontal
flat rectangular surface having an aperture for receiving
fastening means at its center, and which bottom step member
extends transversely from the bottom of said riser member in a
second horizontal direction facing opposite from the direction
of said top step member; said supporting channel means having
two vertical side panel members and a bottom panel member
defined between said two sides in which at least one said
vertical side panel comprises a deflexure slot means for

engagement of said anchoring clip means with said channel means:;
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CA 02287063 2000-01-31

said anchoring clip means having its said top step members
extending through said deflexure slots means 1in engagement
therewith; and further comprises said bottom step members
engaged by fastening means through their said apertures with
said foundation.

2. The flooring construction of Claim 1 in which said
bottom step member of said anchoring clip means 1s situated
outside of the structure of said supporting channel means and
1s 1n engagement with said foundation.

3. The flooring construction of Claim 1 in which said
supporting channel means comprise deflexure slot means for
permitting downward deflexure of said supporting channel means
along saild sides of said vertical riser member of said anchoring
means but restricting upward movement to the level of the height
of said vertical riser member of said anchoring clip means.

4. The flooring construction of Claim 1 in which said
anchoring clip means are spaced apart in a staggered
longitudinal relationship along the length of said supporting
channel means.

5. The flooring construction of Claim 1 in which said
anchoring clip means are spaced apart 1in a staggered
longitudinal relationship along the length of and on opposite
sides of said supporting channel means.

6. The flooring construction of Claim 1 in which said
supporting channel means are superposed on parallel strips of
resilient pad material means located between the bottom surface

of said channel means and said foundation.

~14-
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7. The flooring construction of Claim 1 which comprises a
plurality of spaced parallel sub-flooring strips of resilient
supporting inserts situated in alternate side-by-side
relationship with said supporting channel means between said
floor boards and said foundation.

8. The flooring construction of Claim 1 which comprises
a plurality of spaced parallel longitudinal air slot means
defined between adjacent sub-floor members for circulating air
inside said flooring construction.

2. In a resilient flooring construction having a capacity
for downward deflexure which comprises a plurality of floor
boards situated in side-by-side relationship superposed and
transversely spanning a plurality of elongated spaced parallel
supporting channel means having a flat horizontal bottom surface
defined between two vertical side panel members on a foundation,
fastening means holding said floor boards to said channel means,
the improvement for anchoring said channel means to said
foundation which comprises a plurality of step-shaped anchoring
clip means comprising a first horizontal flat surface top step
member, a second vertical flat surface middle riser member
having two sides, and a third horizontal flat surface bottom
step member; sald top step member comprises an outside end and
an inside end having two open slots located opposite each other
at each side of said riser member at the junction of said first
member and said riser member at which junction said top member
extends transversely from the top of said riser member in a

first horizontal direction; said third member comprises a

-15-
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horizontal flat rectangular surface having an

aperture at 1its center for receiving fastening means, which
bottom step member extends transversely from the bottom of said
riser member in a second horizontal direction facing opposite
from the direction of said top step member; said two vertical
side panel members having deflexure slot means for permitting
downward motion of said construction in which said deflexure
slot means are in engagement with said top step member of said
anchoring clip means; and further comprises said bottom step
members in engagement by fastening means through said apertures
with said foundation.

10. The resilient flooring construction of Claim 9 in which

of said channel means.

11. The resilient flooring construction of Claim 9 which
comprises parallel strips of resilient pad material means on
said foundation coextending under said supporting channel means
SO0 that said strips of resilient pad material are between said

bottom surface of said channel means and said foundation.

-16-
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