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DESCRIPTION

BACKGROUND OF THE INVENTION

[0001] The Invention relates to improvements in suspended ceiling grid construction and, In
particular, to improvements in connector clips for ceiling grid members.

PRIOR ART

[0002] Suspended celling grid members or runners typically comprise relatively long main
runners and shorter cross runners. Both types of grid runners have connectors to join their
ends to the ends of like members to construct a celling expanse of greater size than the length
of individual main or cross runners. These end connectors, as the industry has advanced, are
typically separate clip elements permanently attached to the grid runners themselves. The end
connectors or clips are metal stampings, ordinarily of steel, formed with features that enable
them to couple with identical units when one connector Is pushed endwise into a lap joint with
an opposing end connector. Depending on the clip design, the clips may directly abut or may
have runner web areas disposed between them. In general, the features stamped or otherwise
formed Into a connector that establish a connection are a lateral projection and the edge of a
hole. The projection of one connector Is received In the hole of the opposing connector and,
vise versa, the projection of the opposing connector 1s received In the hole of the one
connector. The result is a joint with two locks. In practice, a connection may fail under tension
at a force level substantially below the design or normally expected capacity of the joint. This
can occur when the joined connectors slip sideways and disconnect one lock engagement
resulting in a severe reduction in the load capacity of the joint.

[0003] US 5,216,865 A discloses a clip for joining the ends of grid runners of suspended
cellings, wherein the grid is constructed to couple with an identical clip.

[0004] US 5,761,868 A discloses an end connector for a ceiling grid runner that interlocks with
an identical connector when assembled In a slot of a through runner.

SUMMARY OF THE INVENTION

[0005] The Invention provides an end connector clip for suspended ceiling grid runners with
Improved clip-to-clip locking action. The improved locking function, in accordance with the
Invention, Is achieved by orienting the locking surfaces with an angle relative to the plane of the
clip body proper greater than what results from conventional practice. A preferred manner of
forming the inventive locking surfaces iIs by increasing the clearance between the punch and
die elements that create the locking surfaces. This technique, it has been found, develops an
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orientation of a locking surface that, in use, counteracts forces that tend to laterally separate
mating locking surfaces of a pair of coupled clips which otherwise could result in a major loss of
retention force. Ideally, the Iinventive technique Is applied to both a locking projection and a
projection receiving area of the clip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 Iillustrates portions of grid members, In the conventional form of inverted tees, for
suspending ceiling panels;

FIG. 1A 1s an enlarged fragmentary perspective view of the locking surfaces of a grid member
end connector or clip;

FIG. 2 Is a side elevational view of the clip and end portion of a grid tee;
FIG. 3A Is a diagrammatic presentation of the locking areas of the clip;

FIG. 3B Is a diagrammatic presentation of tooling, in vertical alignment with FIG. 3A, used
according to the invention to make the locking surfaces of the clip; and

FIG. 3C shows a cross-section of portions of joined clips in a longitudinal plane transverse to
the planes of the main body of the clips.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0007] Referring now to the drawings and in particular to FIG. 1, portions of generally
conventional suspended ceiling grid runners, In the form of tees 10, 11, are depicted. A main
tee 10 has a vertically oriented slot 12, one of many at regularly spaced intervals along its
length In a central web 13. End portions of opposed cross tees 11 are positioned In line with
the main tee slot. The tees 10, 11 are preferably roll-formed from light gauge sheet metal stock
as Is customary. The main tee 10 can have a typical length of 3,048 or 3,658 m (10 or 12 feet)
and the cross tees 11 can have lengths of 121,92 cm, 60,96 cm and 30,48 cm (4 feet, 2 feet,
and 1 foot). The cross tees 11 have identical end connectors or clips 14 fixed to their ends
such as by staking portions of the tee sheet metal stock through holes provided In the
connectors.

[0008] The Illustrated connectors 14 are of the general type disclosed In U.S. Patents
5,917,796 and 5,7/61,868. Typically, the connectors 14 are stamped from steel sheet stock that

IS stronger and harder than that of the tees 10, 11. The numeral 16 Iindicates the forward end
of a connector 14.
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[0009] When two connectors 14 are positioned from opposite sides of the main tee 10 into a
common slot 12, they form a joint of their respective cross tees 11 by establishing a double
connector-to-connector lock. The relationship between a pair of joined connectors 14 is
analogous to a handshake. More specifically, when clips 14 are joined they lap one another,
preferably in direct abutment. The clips 14 are locked together when a lock area 17 of one clip
14 snaps or Is otherwise received behind a forward one of two opposing projections 18, 19
stamped into the body of the other clip 14. This same action occurs where the corresponding
lock area 1/ of the other clip I1s received behind the forward projection 18 of the one clip 14.
With both sets of lock areas 17 and projections 18 engaged, a double lock clip connection Is
established. The lock area 17 and projection 18 interengagement serves to resist tensile loads
on the associated cross tees 11 tending to separate them and under proper conditions can
sustain relatively high forces.

[0010] Experience reveals that a joint between a pair of clips 14 will separate under relatively
low forces If one of a set of locking area 17 and projection 18 slips laterally, 1.e. perpendicular
to the planes of the clips 14. This can leave only one lock set between a lock area 17 and
projection 18.

[0011] Such sidewise slipping may result, inter alia, from variations in the clip material, the clip
manufacturing process, deviation from an ideal clip shape, installation technique, and eccentric
forces Imposed on the joined clips or combinations of these factors.

[0012] The failure of a lock set by lateral movement between lock area 17 and projection 18 Is
related to the orientation of their respective contacting edges, designated 21, 22. The closer
these edge surfaces 21, 22 are to lying In planes that are perpendicular or are obtuse to the
planes of the clip bodies, the greater the risk that they will separate laterally. Locking surfaces
with such orientations have little or no resistance to forces tending to laterally separate the
clips 14 and when the angle i1s measurably obtuse a reaction force is developed by the locking
surfaces In response to a tensile force between the tees that may actually cause the clips to
spring laterally apart and out of contact. A locking edge surface of a projection corresponding
to the projection 18 when produced with conventional practice Is prone to assume an obtuse
angle relative to the plane of the clip. When this edge surface is originally formed by stamping
a hole in the plane of the original sheet stock forming the clip it can be slightly acute, 1.e. less
than 90 degrees. However, when the projection Is thereafter formed out of the plane of the
main part of the clip body, the edge surface can be drawn into an obtuse orientation.

[0013] FIGS. 3A and 3B are diagrams projected vertically relative to one another illustrating
aspects of the invention. In FIG. 3A, the lock area 17 Is rearwardly bound by a locking area
edge surface 21. Also In FIG. 3A, the eventual projection 18 and an associated lock edge 22
are indicated.

[0014] As shown In FIG. 3B, punch elements 26, 27 cooperating with die sections 28, 29 form
holes 31, 32, respectively. A forward edge or boundary of the hole 31 Is the lock area edge 21
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and a forward edge of a bow tie shaped hole 32 forms the projection lock edge 22.

[0015] In FIG. 3C, the forward ends of a pair of mating clips 14 are diagrammatically
llustrated. The images of FIGS. 3A and 3B correspond to the clip 14 on the left in FIG. 3C.

[0016] FIG. 3B shows, on an exaggerated scale, a high degree of clearance between the
punches 26, 27 and die openings 33, 34 at locations corresponding to the lock edges 21, 22.
As a general rule in the metal stamping industry, a punch is slightly smaller than the hole or
spaced from the die or cutting edge it operates with. Typically, the clearance between the
punch and die at a side of a hole I1s about 8% to 10% of the thickness of the material being
pierced. A hole punched in a metal sheet by a punch and die generally has a diameter or hole
size at the punch side equal to the punch and at the die hole side equal to the diameter or size
of the die hole. This means that the punched hole, If round, i1s actually slightly tapered, I.e.
conical, across the thickness of the sheet material or If the hole has a different configuration its
walls are tapered from the size of the punch to the size of the die hole or die edge.

[0017] It has been discovered that by significantly departing from traditional practice and
Increasing the clearance between the punch elements 26, 27, and die openings 33 and 34, the
angularity of the lock edges 21, 22 can be advantageously Iincreased. According to the
Invention, the clearance between the punch elements 26 and 27 and their respective die
openings 33, 34 corresponding to the lock edges 21, 22 Is about 25% of the thickness of the
sheet metal used to form the connector or clip 14. The Illustrated clip 14 can be formed of
0,38/0,43 mm (.015/.017 inch) high tensile steel (160 KSI), stress relieved or type 301/302
stainless steel, half hard. FIG. 3B shows that the punched or sheared locking edges 21, 22 are
In planes forming acute angles with respect to the side of the clip engaged by the clip 14R on
the right. These edge surface angles are retained in the finish form of a clip 14. In the case of
the projection locking surface 22 which is stamped up out of the main plane of the clip body,
the angularity, 1.e. deviation from perpendicularity to the clip body, may be somewhat
diminished but still prominent.

[0018] FIG. 3C shows that the angles of the locking edge 21 of the lock or receiving area 17 of
one clip and the projection lock edge 22 of the other clip are complementary. Moreover, the
angles of these surfaces 21, 22 create a force component biasing the clips 14 together when a
tension force exists in the pair of tees 11 connected to the clips. Consequently, clips 14 with the
acutely angled locking edge surfaces 21, 22 significantly increase the reliability of a connection.
The clips 14 are less susceptible to separating at one lock area and then failing at a reduced
tension level.

[0019] Those skilled in the art will recognize the applicability of the invention to main tee clips
such as shown, for example, iIn US Patent Application Serial No. 11/135,058 and US Patent
6,523,313. In the clips shown In US Patent 6,523,313, the material of the tee web Is interposed
In the area of the locks; nevertheless, the invention has application in such constructions where
the connectors, while separated by grid runner stock, are lapped with one another and the
locking edges serve the same function as described herein.
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[0020] It should be evident that this disclosure 1s by way of example and that various changes
may be made by adding, modifying or eliminating details without departing from the scope of
the appended claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
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FORBINDELSESKLEMME

Patentkrav

1. Klemme (14) til sammenf@jning af enderne af gitterlabeskinner til forsaenkede lofter,
hvilken klemme (14) er konstrueret til at blive sammenkoblet med en identisk klemme,
idet klemmen (14) er udstanset af metalplademateriale og indbefatter

for- og bagender (16),

et lateralt fremspring (18) og

et fremspringsmodtagelsesomrade (17) bag forenden (16),

idet klemmen (14) anbringes, saledes at klemmens fremspring (18), nar en identisk
klemme, som er orienteret 1| den modsatte retning af klemmen og bragt til lateralt at
overlappe klemmen i form at en overlapssamling, fastlases i modtagelsesomradet i den
identiske klemme, og omvendt fastlases den identiske klemmes fremspring i klemmens
modtagelsesomrade (17),

idet mindst én af fremspringet (18) og fremspringsmodtagelsesomradet (17) har en
afgraensning, der indbefatter en skaerekant (21, 22), som vender veek fra forenden (16)
af klemmen (14), i1det skaerekanten (21, 22) danner en spids vinkel med et plan af
nabostillede omrader af klemmen (14),

kendetegnet ved, at skaerekanten (21, 22) danner en spids vinkel, som er resultatet af at
vaere overskaret med et veerkt@] med en frihgjde pa ca. 25 % af tykkelsen pa den plade,

hvoraf klemmen (14) er udstanset.

2. Klemme ifelge Krav 1, hvor bade fremspringet (18) ole
fremspringsmodtagelsesomradet (17) har skeerekanter (21, 22), der er dannet med en

veerktejsfringjde pa ca. 25 %.

3. Fremgangsmade til fremstilling af en metalklemme (14) ifelge kravene 1-2 il
sammenfgjning af enderne af gitterlebeskinner til forsaenkede lofter, hvilken
fremgangsmade omfatter

udstansning af klemmen (14) af metalplademateriale, idet udstansningsfremgangsmaden
iIndbefatter dannelse af en bagudvendt fremspringsmodtagelseskantflade (21) og en
pbagudvendt fremspringskantflade (22),

idet klemmen (14) anbringes med henblik pa at passe sammen med en identisk klemme,

saledes at fremspringskantfladen pa den identiske klemme, nar klemmerne er i en
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overlappet tilstand, gar i indgreb med fremspringsmodtagelseskantfladen (21) pa
klemmen, og fremspringskanten (22) pa klemmen (14) gar i indgreb med
fremspringsmodtagelseskantfladen pa den identiske klemme,

kendetegnet ved, at mindst én af kanterne (21, 22) pa klemmen (14) afskeeres med
vaerktsjer med en fringjde pa ca. 25 % af tykkelsen pa det plademateriale, der er anvendt

til at fremstille klemmen.

4. Fremgangsmade ifglge krav 3, hvor bade fremspringsmodtagelseskantfladen (21)
og fremspringskantfladen (22) afskeeres med et veerktaj med en frihgjde pa ca. 25 % af

tykkelsen pa det plademateriale, der er anvendt til at fremstille klemmen.
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DRAWINGS

18
FIG. 1A
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