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MECHANICAL LOCKING CONNECTOR

CROSS REFERENCES TO CO-PENDING
APPLICATIONS

[0001] This patent application is a continuation-in-part of
Ser. No. 09/736,778 entitled “Clamp Assembly” filed on
Dec. 14, 2000, pending, which is a division of Ser. No.
09/398,970 entitled “Clamp Assembly” filed on Sep. 17,
1999, U.S. Pat. No. 6,161,262, which is a division of Ser.
No. 09/276,879 entitled “Clamp Assembly” filed on Mar. 26,
1999, U.S. Pat. No. 6,119,317.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention is for a mechanical locking
connector, and more specifically is for a mechanical locking
connector having a wedge, a wedge receiver, and an actuator
machine screw. Planar panels of the mechanical locking
connector are actuated to engage a suitably shaped receptor.

[0004] 2. Description of the Prior Art
[0005] None.

SUMMARY OF THE INVENTION

[0006] The general purpose of the present invention is to
provide a mechanical locking connector, and more particu-
larly, to provide a mechanical locking connector which
expands within and which frictionally engages any suitably
shaped receptor having two or more opposing sides. Each
mechanical locking connector can also secure to such
objects having a suitably shaped receptor or other devices,
such as configured tubes, to form other usable structures, the
examples of which could be table legs, shelf bracing,
shelving legs, strut bracing, support systems and the like, or
can even be utilized to connect two configured tubes in
end-to-end fashion. The mechanical locking connector can
also attach to other objects such as, but not limited to, rollers,
casters, plugs or other items which locate at one end of an
object having a suitably constructed receptor. The major
components of the mechanical locking connector include a
wedge, a wedge receiver, and an actuator in the form of a
machine screw extending through a body hole in the wedge
receiver to threadingly engage the wedge. To accomplish a
locking action, the mechanical locking connector is aligned
within one end of a suitably shaped receptor and the actuator
machine screw is rotated to draw the wedge into the wedge
receiver to bear against and cause opposing walls of the
wedge receiver to flex outwardly to bear against and to
frictionally engage at least two opposing interior planar
panels or sides of the suitably shaped receptor.

[0007] According to one embodiment of the present inven-
tion, there is provided a mechanical locking connector. The
mechanical locking connector includes a wedge and a one-
piece wedge receiver each of which mutually accommodates
each other in the form of complementary construction. The
one-piece wedge receiver includes a top member extending
between the upper regions of opposing and relatively thin
and flexible planar panels which include inwardly tapering
surfaces at their lower edges. Horizontally extending keeper
tabs extend along inwardly facing surfaces of the planar
panels. The wedge includes a central body having at its
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uppermost region keeper bars and opposing angled surfaces
extending outwardly and downwardly from the mid-section
of the central body.

[0008] One significant aspect and feature of the present
invention is a mechanical locking connector having a
wedge, a wedge receiver, and an actuator machine screw.

[0009] Another significant aspect and feature of the
present invention is a wedge receiver having a planar top and
opposing planar panels extending at an angle, preferably a
right angle, and downwardly therefrom.

[0010] Still another significant aspect and feature of the
present invention is a wedge which is accommodated by the
wedge receiver where the wedge is actuated by an actuator
machine screw to forcibly engage and cause opposing planar
panels to flex outwardly to engage a suitably shaped receptor
having two or more corresponding engageable and opposing
sides.

[0011] Yet another significant aspect and feature of the
present invention is a mechanical locking connector which
can be incorporated for connection to one or more objects
such as, but not limited to, a configured tube, a table top or
shelf, or a caster, or which can even be incorporated to
connect two configured tubes together in end-to-end fashion.

[0012] Having thus described an embodiment of the
present invention and mentioned significant aspects and
features thereof, it is the principal object of the present
invention to provide a mechanical locking connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Other objects of the present invention and many of
the attendant advantages of the present invention will be
readily appreciated as the same becomes better understood
by reference to the following detailed description when
considered in connection with the accompanying drawings,
in which like reference numerals designate like parts
throughout the figures thereof and wherein:

[0014] FIG. 1 illustrates an isometric view of the
mechanical locking connector, the present invention;

[0015] FIG. 2 illustrates an exploded isometric view of
the mechanical locking connector;

[0016] FIG. 3 illustrates an exploded view of the wedge
receiver and the wedge;

[0017] FIG. 4 illustrates an end view of the assembled
mechanical locking connector;

[0018] FIG. 5 illustrates a view of the mechanical locking
connector prior to being inserted into and prior to friction-
ally engaging a suitably shaped receptor having two or more
opposing sides;

[0019] FIG. 6 illustrates in partial cutaway the mode of
operation of the mechanical locking connector;

[0020] FIGS. 7 and 8 illustrate an exploded view and an
assembled view, respectively, showing the use of the
mechanical locking connector with a suitably shaped recep-
tor, a configured tube, to secure the configured tube to an
object such as a shelf or table;

[0021] FIGS. 9 and 10 illustrate an exploded view and an
assembled view, respectively, showing the use of the
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mechanical locking connector to connect a suitably shaped
receptor, a configured tube, to a caster;

[0022] FIGS. 11 and 12 illustrate an exploded view and
an assembled view, respectively, showing the use of
mechanical locking connectors to connect suitably shaped
receptors, such as upper and lower configured tubes; and,

[0023] FIG. 13 illustrates the use of the members of
FIGS. 11 and 12 where locking connectors are used to
connect suitably shaped receptors, such as upper and lower
configured tubes, to opposing sides of a shelf or table.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0024] FIG. 1 illustrates an isometric view of the
mechanical locking connector 10, the present invention.
Visible components shown and included in the illustration of
the mechanical locking connector 10 include a one-piece
wedge receiver 16, a wedge 18 which is accommodated by
the wedge receiver 16, and an actuator machine screw 20
extending through a body hole 22 in the wedge receiver 16
to threadingly engage the wedge 18.

[0025] FIG. 2 illustrates an exploded isometric view of
the mechanical locking connector 10. The one-piece wedge
receiver 16 includes a planar top 30 having a body hole 22
extending vertically therethrough. Opposing relatively thin
and flexible planar panels 32 and 34 extend downwardly
from the outer regions of the planar top 30. The planar
panels 32 and 34 include inwardly and outwardly facing
tapered surfaces as best shown in FIG. 3. Horizontally
oriented and inwardly facing opposed keeper tabs 36 and 38
extend along the inwardly facing surfaces of the planar
panels 32 and 34 to engage the wedge 18 to assist in keeping
the wedge receiver 16 and the wedge 18 together should the
actuator machine screw disengage the wedge 18. A channel
40 for accommodation of the wedge 18 is formed by the
inwardly facing surface of the planar top 30 and the inwardly
facing surfaces of the planar panels 32 and 34 including the
keeper tabs 36 and 38. The wedge 18 includes a central body
42 having opposing keeper bars 44 and 46 extending hori-
zontally along the top region thereof. The keeper bars 44 and
46 also extend slightly above the central body 42 to form a
shallow channel 52. Opposing wedge-like angled surfaces
48 and 50 extend downwardly and outwardly from the
mid-section of the central body 42 of the wedge 18. A
channel 54 is located between the bottom surface of the
central body 42 and the lower regions of the structure
forming the angled surfaces 48 and 50 to accommodate a
retainer 56 or other such suitable fastening structure. A
threaded hole 60, which threadingly accommodates the
actuator machine screw 20, extends vertically through the
central body 42 to align with the body hole 22 in the wedge
receiver 16. The actuator machine screw 20 extends through
the body hole 22 of the wedge receiver 16 and through the
threaded hole 60 of the wedge 18 to threadingly engage the
retainer 56.

[0026] FIG. 3 illustrates an exploded view of the wedge
receiver 16 and the wedge 18. [llustrated in particular are the
inwardly facing angled surfaces 62 and 64 located on the
lower and inwardly facing surfaces of the planar panels 32
and 34, respectively, of the wedge receiver 16 which inti-
mately and slidingly contact the angled surfaces 48 and 50
of the wedge 18. Outwardly facing tapered surfaces 66 and
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68 are located on the lower and outwardly facing surfaces of
the planar panels 32 and 34 to serve as interface contact
areas with the interior planar regions of a suitably shaped
receptor.

[0027] FIG. 4 illustrates an end view of the assembled
mechanical locking connector 10, where all numerals cor-
respond to those elements previously described.

[0028] FIG. 5 illustrates a view of the mechanical locking
connector 10 prior to being inserted into and prior to
frictionally engaging a suitably shaped receptor having two
or more opposing sides. Such a suitably shaped receptor is
represented by an extruded configured tube 14 for the
purpose of illustration and demonstration. The extruded
configured tube 14 includes centrally located structure to
accommodatingly accept the mechanical locking connector
10 and slot structure to accommodate other devices which
attach to the exterior of the configured tube 14. The con-
figured tube 14 includes multiple opposed interior planar
panels arranged to closely accommodate the substantially
square profile of the mechanical locking connector. The
centrally located structure of the configured tube 14 includes
a plurality of interior planar sides 24a-24n which alternat-
ingly intersect curved panels 26a-26n to form vertically
oriented slots 28a-28# extending along the length of the
configured tube 14 which are incorporated for connection of
other devices thereto.

MODE OF OPERATION

[0029] FIG. 6 illustrates in partial cutaway the mode of
operation of the mechanical locking connector 10. Locking
the mechanical locking connector 10 into a suitably shaped
receptor represented by the configured tube 14 is accom-
plished by inserting an un-actuated mechanical locking
connector 10 an appropriate distance into an open end of the
configured tube 14. The actuator machine screw 20 is then
rotated to cause the wedge 18 and the wedge receiver 16 to
be drawn together whereby the wedge 18 is drawn toward
the planar top 30 of the wedge receiver 16 and the angled
surfaces 48 and 50 of the wedge 18 are brought into intimate
and forced contact with the angled surfaces 62 and 64 of the
wedge receiver 16. Such intimate and forced contact by the
advancing angled surfaces 48 and 50 of the wedge 18 with
the angled surfaces 62 and 64 of the wedge receiver 16
causes forceful displacement of the planar panels 32 and 34
of the wedge receiver outwardly 16, as indicated by arrows
70 and 72, into forced and intimate contact and frictional
engagement with the opposing interior planar sides 24c and
24a of the configured tube 14, thereby connecting and
securing the mechanical locking connector 10 to the con-
figured tube 14. Disconnection of the mechanical locking
connector 10 from the configured tube 14 is accomplished
by turning the actuator machine screw 20 in the reverse
direction to relax the outward forces of the mechanical
locking connector 10 acting upon the configured tube 14. It
is to be noted that the actuator machine screw 20 can extend
as illustrated beyond the wedge receiver 16 to allow an
exposed portion of the actuator machine screw 20 to be
utilized to anchor another object to the mechanical locking
connector 10, as shown later in detail.

[0030] FIGS. 7 and 8 illustrate an exploded view and an
assembled view, respectively, showing the use of the
mechanical locking connector 10 with a suitably shaped
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receptor, a configured tube 14, to secure the configured tube
14 to an object such as a shelf or table 74. The shelf or table
74 includes a circular recess 76, and a bore 78 extending
through the shelf or table 74 as well as concentrically
extending through the circular recess 76. A disk 80 having
a downwardly extending disk extension 82 is provided
which can align to and which is accommodated by the
circular recess 76 and bore 78. An optional spacer washer 84
aligns between the disk extension 82 and the top of the
mechanical locking connector 10. The mechanical locking
connector 10 can be utilized to connect a configured tube 14
to the shelf or table 14 several ways. In one method, the
configured tube 14 is positioned against the underside of the
shelf or table 74. The mechanical locking connector 10,
including the disk 80 and optional spacer washer 84, can
then be inserted through the bore 78 to cause the mechanical
locking connector 10 to engage the top portion of the
configured tube 14. Another method would be to insert the
mechanical locking connector 10 and connected disk 80 and
optional spacer washer 84 into full accommodation of the
disk 80 and disk extension 82 by the bore 78 and recess 76,
thereby causing the mechanical locking connector 10 to be
projecting below the bottom surface of the shelf or table 74,
whereby the configured tube 14 can be positioned over and
about the mechanical locking connector 10. In either
method, the actuator machine screw 20 is then actuated, as
previously described, to secure the disk 80 into the recess 76
and the bore 78, while at the same time causing the planar
panels 32 and 34 to expand against the suitable interior
planar sides 24a-24n of the configured tube 14 to firmly
attach the configured tube 14 to the shelf or table 74.

[0031] FIGS. 9 and 10 illustrate an exploded view and an
assembled view, respectively, showing the use of the
mechanical locking connector 10 to connect a suitably
shaped receptor, a configured tube 14, to a caster 90. The
mechanical locking connector 10 is inverted to accommo-
date the configured tube 14. The caster 90 includes a bracket
92, and the actuator machine screw 20 passes through the
bracket 92 and is secured thereto in stationary fashion by a
nut 94 and a washer 96. A large interfacing washer 98 aligns
over the actuator machine screw 20 between the nut 94 and
the mechanical locking connector 10, whereby the compo-
nents are fully assembled as shown in FIG. 10. The con-
figured tube 14, the last item to be positioned in place, is then
rotated to actuate the mechanical locking connector 10, as
previously described, causing frictional engagement of the
mechanical locking connector 10 with the configured tube
14 to cause suitable connection of the caster 90 to the
configured tube 14 via the intermediate mechanical locking
connector 10. Such rotation of the configured tube 14 to
rotate the mechanical locking connector 10 about the sta-
tionary actuator machine screw 20 has the same net effect as
rotating the actuator machine screw 20 to tighten or loosen
the mechanical locking connector 10 and as such shall not be
considered to be limiting to the scope of the invention.

[0032] FIGS. 11 and 12 illustrate an exploded view and
an assembled view, respectively, showing the use of
mechanical locking connectors 10, herein designated as
upper and lower mechanical locking connectors 10a and
10b, respectively, to connect suitably shaped receptors, such
as upper and lower configured tubes 14a and 14b, respec-
tively, to each other. Upper and lower mechanical locking
connectors 10a and 105 are mounted in mirrored fashion at
opposite ends of a central tube 100. A threaded rod 102,
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which is substituted for actuator machine screws 20, thread-
ingly aligns with and engages each wedge 18 of the upper
and lower mechanical locking connectors 10a and 10b to
extend through each of the mechanical locking connectors
10a and 105 as well as through the center of the central tube
100. A large stabilizing washer 104 secures appropriately
about the mid-section of the central tube 100. A retainer 106
threadingly engages the top portion of the threaded rod 102,
and correspondingly a retainer (not shown) threadingly
engages the bottom portion of the threaded rod 102 adjoin-
ing the mechanical locking connector 10b. Use of the
invention is accomplished by the following example where
the upper configured tube 144 is positioned over and about
the upper mechanical locking connector 10a to the extent
that the lower edge of the upper configured tube 14a butts
against the stabilizing washer 104. The upper configured
tube 144 is then rotated to cause frictional engagement of the
upper mechanical locking connector 10a with the upper
configured tube 14a. The lower configured tube 14b is
positioned and tightened in a similar fashion over and about
the lower mechanical locking connector 10b. As well as
being positioned one at a time, both the upper and lower
configured tubes 14a and 14b can be positioned and both
turned simultaneously to cause suitable frictional engage-
ment with both the mechanical locking connectors 10a and
10b to connect suitably shaped receptors 14, such as upper
and lower configured tubes 14a and 14b, respectively, to
each other via the common central tube 100.

[0033] FIG. 13 illustrates the use of the members of
FIGS. 11 and 12 where locking connectors 10 designated as
upper and lower mechanical locking connectors 10a and
105, respectively, are used to connect suitably shaped recep-
tors 14, such as upper and lower configured tubes 14a and
14b, respectively, to opposing sides of a shelf or table 74,
described in reference to FIG. 7. In addition, the disk 80 can
also be incorporated in alignment with the recess 76 in the
shelf or table 74 to provide for alignment of the upper and
lower configured tubes 14a and 14b with the bore 78. The
upper and lower mechanical locking connectors 102 and 105
are brought into frictional engagement with the upper and
lower configured tubes 14a and 14b in the manner described
in reference to FIGS. 11 and 12. The previously shown
illustrations show some instances of the use of the invention
and as such shall not be construed to limit the invention to
just those uses described herein.

MECHANICAL LOCKING CONNECTOR

PARTS LIST
10 mechanical locking connector
10a upper mechanical locking connector
10b lower mechanical locking connector
14 configured tube
14a upper configured tube
14b lower configured tube
16 wedge receiver
18 wedge
20 actuator machine screw
22 body hole
24a-n interior planar sides
26a-n curved panels
28a-n slots
30 planar top
32 planar panel
34 planar panel
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-continued

MECHANICAL LOCKING CONNECTOR

PARTS LIST

36 keeper tab

38 keeper tab

40 channel

42 central body

44 keeper bar

46 keeper bar

48 angled surface

50 angled surface

52 shallow channel

54 channel

56 retainer

60 threaded hole

62 angled surface

64 angled surface

66 tapered surface

68 tapered surface

70 arrow

72 arrow

74 shelf or table

76 recess

78 bore

80 disk

82 disk extension

84 spacer washer

86 shouldered bore

90 caster

92 bracket

94 nut

96 washer

98 interfacing washer
100 central tube
102 threaded rod
104 stabilizing washer
106 retainer

[0034] Various modifications can be made to the present
invention without departing from the apparent scope hereof.
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It is claimed:
1. A mechanical locking connector comprising:

a. a wedge;
b. a wedge receiver; and,

c¢. an actuator in the form of a machine screw extending
through a body hole in the wedge receiver to thread-
ingly engage the wedge to accomplish a locking action.
The mechanical locking connector is aligned within
one end of a suitably shaped receptor and the actuator
machine screw is rotated to draw the wedge into the
wedge receiver to bear against and cause opposing
walls of the wedge receiver to flex outwardly to bear
against and to frictionally engage at least two opposing
interior planar panels or sides of the suitably shaped
receptor.

2. A mechanical locking connector comprising:
a. a wedge; and,

b. a one-piece wedge receiver, each of which mutually
accommodates each other in the form of complemen-
tary construction.

3. The connector of claim 2, wherein said one-piece
wedge receiver includes a top member extending between
the upper regions of opposing and relatively thin and flexible
planar panels which include inwardly tapering surfaces at
their lower edges and horizontally extending keeper tabs
extend along inwardly facing surfaces of the planar panels.

4. The connector of claim 2, wherein said wedge includes
a central body having at its uppermost region keeper bars
and opposing angled surfaces extending outwardly and
downwardly from the mid-section of the central body.



