.. * 83T STAR | N REMOVABLE END CLIP 2

BACKGRCUND OF THE | NVENTI ON 3 _ The invention. per%gwnﬁgqy

. grld for 4 suspended ceiling constructlon and, in particu

t® an inproved end connection for such grid. 6 Suspended
ceilings are typically provided 7 with a supporting grid work of main
runners and 8 cross runners. Odinarily, the runners have the 9
~faermof an inverted "T" and are thus called main 10 t ees and cross

t ees. entionally, a cross rynner_11 end_connects at a hole or
slot in thé mai n runner 12 SIHBRLIN REVQVABLE JEND G — I n tandem wth
anot her 13 cross runner end. The holes are |located with a 14
regul ar spgcing along the Iengt? g¥?%@%N%ab@ &%&Pi@V&%w%o est abl i shing
the pattern of the grid, i.e. t . spaci ng of the
cross runnérs. The 17 Thee dnvieajtdan pegrtaddrm e iombd | #0X he

constructign of 18 suspen&éd?%élllflglélrdd%'xs%z‘hd%‘hdﬂ‘%r?d Osfn rpEPef c€ldr | ype.
19 Primgry factors jn the connerC|aI accept ance

of a crossZrunner &GhA%: roveq ghd connection QEtﬁP%#nQFF¢t can be
reliably i®terconnected and, suspthded ceilimpseardtiypicwllipnprexidsd, the

ease by Wni'lCh 't 'Z%ith a s%%%o@%i%f%@%o%qc Oén\/aafrix ert,l}/m(l)éréangnﬁonnector

8 cross runners. Ordinarily, the runners have the

9 form of an inverted "I" and are thus called main

10 tees and cross tees. Conventionally, a cross runner
11 end connects at a hole or slot in the main runner

12 - with the main runner and, in tandem, with another

13 cross runner end. The holes are located with a

14 regular spacing along the length of the main runner
15 establishing the pattern of the grid, i.e. the

16 center-to-center spaciﬁg of the cross runners. The
17 great majority of connections in the construction of
18 a ceiling grid are of the cross runner end type.

19 Primary factors in the commercial
20 acceptance of a cross runner connector are the ease
21 with which it can be reliably interconnected and, to
22 a lesser but important extent, the ease by which it
23 can be disconnected. A variety of end connector

24 designs have been proposed to the industry to

25 facilitate the original erection of a grid and its
26 potential removal for various purposes such as the
27 correction of errors, last minute architectural

28 changes, and access for later installed equipment

29 including plumbing, heating, air conditioning,

30 wiring and the like. Examples of prior art

31 connectors are shown in U.S. Patents 4,108,563,

32 4,611,453 and 4,779,394.



24. dési gfis have been proposed to the industry to 25 facilitate

the original erection of a grid and its 26 potential renoval for
various purposes such as the 27 correc®ion of errors, last ninute
architectural 28 changes, and access for later installed equi pnment 29-
I ncl udi ng pl unbi ng, heating, air conditioning, 30 wiring and the

| i ke. Exanples of prior art 31 connectors are shown in U S. Patents
4,108, 563, 32 4,611, 453 and 4, 779, 394. 21 _

SUMVARY OF ,THE | NVENTI ON 2 §g§¥§§§—9§l& | It rovides a
connector for 3 ceiling gri asy to install 4

and that c& be rennvg@xMtrumhetimWenewem.ptOEidés a conhabto;sfembly into
a trapped mpdul e coaghfiy -grﬂ&mbfbssoﬁu?ﬂéf§|€ﬁ§g Egnasgko&oeihéthﬁhes a

first end | ock 7 w Th the slot e maln runner and then a funner-
8 to% unner 13k Wt canikrFemayed onithewE tpods gven aftepposed

cross runne is assmulbl edbsemble 5h66 4 reragfed modulBecBRAYEHLA.S' #he The

connect or fé” tﬂnr}éi&%{éééﬁ_connector establishes a first end lock

7 with the slot of the main runner and then a runner-
8 to-runner lock when an identical connector of an
9 opposed cross runner is assembled in the slot from
10 the opposite side. The connector for both the first
11 end lock and the lock with the opposed cross runner
12 = is installed with a simple stab-in motion. This
13 effort requires no extraneous motion such as a hook-
14 in manipulation of the connector and the runner
15 carrying it. The disclosed connector cooperates
16 with a simple slot or hole configuration that has a
17 single cell or pod so éhat the connector cannot be
18 inadvertently caught in the wrong side of the slot.
19 The first end lock is sufficient in strength to
20 suppbrt its cross runner in a cantilever mode until
21 the free end of this runner can be set in place
22 thereby affording greater productivity and reduced
23 risk of product damage or loss from accidental fall
24 out. The runner-to-runner lock, sometimes called
25 the connector-to-connector lock, of the disclosed
26 connector produces precise grid dimensions and high
27 connection strength.
28 In accordance with the invention, both the
29 elements that provide the first end lock and the
30 elements that provide the connector-to-connector
31 lock are releasable without tools by simple hand
32 manipulation of the main runner relative to the
33 Cross runner.
34 . Besides the foregoing attributes, it is an

35 ' object of the invention to provide the. following



11- end |l ock and the lock with the opposed cross runner 12 S

i.hstalled with a sinple stab-in notion. This 13 effort requires no
ext raneous notion such as a hook- 14 i B mani pul ation of the connector
and the runner 15 carrying it. The disclosed connector cooperates 16
with a sinple slot or hole configuration that has a 17 single cell or
pod so that the connector cannot be 18 i nadvertently caught in the
wr.ong side of the slot. 19 The first end lock is sufficient in
strength to 20 support its cross runner in a cantilever node until 21

the free erld of thifeatumres: calowereguisitel skil22level ohhthebpaaztf ofdi ng
great er prQﬁUCtiVitﬁhé”Ehéﬁﬁﬂiép 2§eu?5b11{£ K QésﬂfggugﬁfggEBQeaﬂﬁ | oss

frem acci dental fall 24 runnef -fo-runne soneti nes
called 25 3 thé%%%ﬁ?é%tl?ﬂﬂc%l%rﬁ%%o?om%kanee fat geismiseands

connect or produces fimwsiseted i abpnrmei@mg anghéi g8qdisite sk§2@ngeki on
st rengt h. th the invention, hoth the 29

el ements t at pnmn%ﬂf?qﬁgﬁF*?ﬁ %ﬁmP d%ﬁf%%d e¥elspecause, oiBnaAdd tapm
" provide the connecttw -the chemlbntes Mdntioned!| abéve) canchaaibheecithols

tools by sizpl e hafthgiticea wndRL RUMLOBLE" 14 NEu iR " hUOPEEA" §hal! g 1O

the 33 cross runner .

8 the same time, full assembly can be visually

9 assured.

10 . BRIEF DESCRIPTION OF THE DRAWINGS

11 FIG. 1 is a fragmentary perspective view
12 of the ends of an opposed pair of cross runners with
13 end connectors and aligned with a receiving slot in
14 a ma1n or through runner;

15 . FIG. 2 is a gide elevational view of a

16 typical connector, shown in FIG. 1, and an

17 associated portion of its runner;

18 : FIG. 2A is a fragmentary sectional view of
19 the connector taken in the plane at the lines, 2a-2a
20 indicated in FIG. 2;

21 FIG. 2B is a fragmentary sectional view of
22 the connector taken in the plane at the lines 2b-2b
23 indicated in FIG. 2;

24 FIG. 2C is a fragmentary sectional view of
25 the connector taken in the plane at the lines 2c-2c¢
26 indicated in FIG. 2;
27 FIG. 2D is a fragmentary sectional view of
28 the connector taken in the plane at the lines 2d-2d
29 indicated in FIG. 2;

30 FIG. 3 is a front end elevational view of
31 the connector;

32 FIG. 4 is a fragmentary bottom view of the
33 ~ connector;

34 o FIG. 5 is a rear elevational view of the

35 connector;



34- Besides the foregoing attributes, it is an 35

Qbj e¢t of the invention to provide the follow ng 31 . features:

low requisite skill level on the part of 2 the installer, '
réusability, assured quality, and 3 assured buil ding code conpliance
for seismc and 4 fire rated applicatians. The requisite skill for 5
installation is of a low |evel because, in addition 6 to the features
nmenti oned above, an audible click is 7 produced when a connector is
fully inserted and, at 8 the sanme time, full assenbly can be visually
9 assured. 10 f BRI EF DESCRI PTI ON OF THE DRAW NGS 11

FIG 1 is a fragnentary perspective view 12 of .the_ends of an opposed
pair of crdss runners with 1FIC- 6 IHP pHiRcELPLabhonal yaew RFtA a

receiving g ot in Ifirst cressmiunmér tdsNEbtorndRseretdd into the slot
FIG 2 is ? si de el%yational view of ~a 16 typi cal connector, shown in
of a
4

FIG 1, and an 17 Qﬁ%ﬂxﬁ%ﬂ?ﬁrbortion of its runner

FIG. 7 is a fragmentary elevational view

5 taken in the plane indicated by the lines 7-7 in
6 FIG. 6 of the connector assembled in the respective
7 slot, of the main runner as well as an adjacent slot
8 without a connector;
9 FIG. 8 is a view similar to FIG. 6 showing
10 a paif of opposed connectors assembled and locked
11 together in a main runner slot; and
12 " FIG. 9 is a view similar to FIG. 8 but
13 with the runners being forcibly displaced for the
14 disassembly of one of the connectors and its cross
15 runner. .
16 DESCRIPTION OF THE PREFERRED EMBODIMENT
17 : FIG. 1 illustrates a portion of a main or
18 through runner 10 and cross runners 11 forming
19 intersections in a suspension ceiling grid system in
20 accordance with the present invention. 1In the
21 illustrated embodiment, all of the runners 10 and 11
22 are tees formed with a central web 13, a stiffening
23 bulb 14 along one edge of the web 13, and oppositely
24 extending panel supporting flanges 16 along the
25 lower or opposite edge of the web. Ordinarily, the
26 runners 10, 11 are assembled with their longitudinal
27 axii lying in a horizontal plane and their webs 13
28 lying in vertical planes. It should be understood,
29 however, that in accordance with the broader aspects
30 - of the invention, the disclosed connecting structure
31 can be applied to other forms of grid tees or
32 runners and that the particular tee structure is
33 illustrative of one preferred embodiment of this

34 invention. It should be further understood that the



18- FIG 2Ais a fragnmentary sectional view of 19 t he

connector taken in the plane at the lines 2a-2a 20 I ndicated in FIG
2; 21 : FIG 2B is a fragmentary sectional view of 22

t he connector taken in the plane at the lines 2b-2b 23 indicated in
FIG 2; 24 FIG 2Cis a fraghentary sectional view of 25
the connector taken in the plane at the lines 2c-2c 26 I ndicated in
FI.G 2; 27 FIG 2D is a fragnmentary sectional view of 28
the connector taken in the plane at the lines 2d-2d 29 ' indicated in
FIG 2; 30 FIG 3 is a front end el evational view of 31

the connector; 32 . Fl. ' ' of
the 531 conneddft teps are tpidarly ST ARGCANEL
view of the 35 whichniectent to 4he cross section iRuptwateda side
el evationaly view Oygever, in accordance with the invention, the grid

4 tees can be formed in other ways, e.g. by extrusion

5 or the like.
6 ' In many grid systems for suspension
7 ceilings, a horizontal array of parallel, laterally
8 spaced main tees or runners are supported from the
9 building structure above the grid by wires or the
10 like, and cross tees or runners interconnect with
11 the main runners, with two opposed cross runner ends
12 positioned on opposite sides of the main runner at
i3 each intersection. However, this invention is also
14 applicable to basket wéave type grid systems in
15 which main runs and craess runs are not provided,
16 strictly speaking. Both types of grid systems,
17 however, provide intersections in which a through
18 runner extends past opposed runner ends which
19 interconnect with the through runner at
20 intersections. Therefore, as used herein, the term
21 "through runner" is used instead of "main runner" so
22 as to encompass basket weave grid systems, main run
23 ~and cross run grid systems, and other types of grid
24 systems which may incorporate the present invention.
25 Typically, the runners of a suspension
26 ceiling grid sYstem are interconnected to form
27 rectangular or square openings bounded by flanges
28 16. Ceiling panels or fixtures such as lights and
29 air vents are then positioned in such openings and
30 are supported around their periphery by the
31 associated flanges 16.
32 _ Referring particularly to FIGS. 1 and 7,
33 the web 13 of the through runner 10 is formed with a
34 connector opening 18, and the ends of the two cross

35 runners 11 are provided with identical connectors



2 .- ' first cross runner connector inserted into the slot 3 of a

naln runner; 4 FIG 7 is a fragmentary el evational view5
taken in t he pl ane indicated by the lines 7-7 in 6 FIG 6 of the
connector assenbled in the respective 7 ® slot of the main runner as
wel | as an adjacent slot 8 W t hout a connector; 9
FIG 8is aviewsimlar to FIG 6 show ng 10 a pair of opposed

- cannectors assenbl ed and | ocked 11 together in a main runner slot;
and 12 FIG 9is aviewsimlar to FIG 8 but 13 with
the runnerg being forcily ﬁﬂesgllﬁq}esqtrfaq{eci rE?nﬁ'o‘hlme.nt diiR@seshhedt8fsone of
t he connecfors and its cross runner. DESCRI PTI.ON

OF- THE PRERERRED ENMSORM¢ENfPried of separate elenenta 3ad LY aFRRNECEBL i on
of a main gr 18  to tHY QrHs rug sy ﬂl{be}ﬂﬁufélﬂséndsmﬂﬁrﬁ d1lihenrligel9

intersections in a suspension ceiling gri min 20 accor dance
with the pfesent iﬁVﬁﬂf I%?tﬁﬂ?éhﬁa i |?W Strated enbodi ment, all of
the runners 10 and 11 22 FIGr a tEeadtoratess wiheé nunnarsabeﬁebels a

stlffenlng 3 a. 3 opasitely 24
ext endi ng panel suppga{l ngA‘?rﬁ'langes E%Eﬁg%ﬁ]fé& 11%hd opRingPREs

FIGS. 6 and 7 111ustrate the condition after the

8 connector 19 of the first runner end is installed in
9 the opening 18 and is held therein by the first end
10 lock discussed below. FIG. 8 illustrates a

11 completely assembled intersection of two runners 11
12 and the through runner 10.

13 A connector 19 is preferably stamped from
14 high strength steel. Major surface areas of the

15 connector 19 retain their original planar

16 configuration and represent the plane of the

17 connector body while other areas described below are
18 stamped out of the original plane. The connector 19
19 . which in use normally lies in the vertical plane of
20 its runner web 13, has a lead end 26 with an
21 irregular, somewhat angular profile. The lead end
22 26 includes a generally vertical lead edge or nose
23 27, a lower minor bevel 28 and a major upper bevel
24 29; the bevels 28, 29 facilitate insertion of the

25 connector 19 into the slot 18 of the through runner
26 10. A lower edge 31, lying in a vertical plane

27 transverse to the plane of the connector, is adapted
28 . to abut the web 13 of the through runner io. Along
29 its upper edge, the connector 19 includes a pair of
30 projections 32, 33 providing opposed abutment or

31 stop edges 34, 35 facing rearwardly and forwardly,
32 respectively. The rear edge 34 of the forward

33 projection 32 is spaced horizontally from the lower
34 vertical edge 31 a distance at least as great as the

35 thickness of the web 13 of the through runner 10.



25- | ower or opposite edge of the web. Odinarily, the 26

runners 10, 11 are assenbled with their |ongitudinal 27 . axii lying in
a horizontal plane and their webs 13 28 lying in vertical planes. It
shoul d be understood, 29 however, that.,in accordance with the broader
aspects 30 of the invention, the disclosed connecting structure 31
can be applied to other fornms of grid tees or 32 runners and that the
particular tee structure is 33 illustrative of one preferred

enbodi nent of this 34 invention. 1t should be further understood
that the 5 i grid tees are typically formed of thin sheet netal 2

which is bant to tilpherfmwanttedye 38 (thsﬁ reie dresr projebbﬂﬁ?eﬁ.s gﬁaced )
actordance wth the. s | ' ees_can or i n ot her
ways, e.dg. zby extr%’s]_il%qg& %a];"%&% ?léktél.le 610‘}"?’r edge 3% &8 Eﬁaﬁany grid
systems foR suspend¥idth respect dg |theysforwaiod i poojettionag2ef ipaadkbel
laterally § PRRAGLR fort Q8% Hh{MEES ﬁgtﬁépeﬁféﬁghf FafhbPewlp

bui |l di ng structure above the grid by wres or ] .
5 13. The height of the forward projection 32 above a

6 lower edge 37 of the lead end 26 is less than the

7 height of the slot 18 so that the projection 32 does
8 not hinder insertion of the lead end into the slot.
9 As will become apparent, when the connector 19 is
10 installed, the web 13 of a through runner is
11 positioned between the front projection 32, at one
12 side, and the lower edge 31 and rear projection 33
13 to the other side.
14 ’ A generally U-shaped flag or lock tab 41
15 is lanced from the plage of the connector 19. The
16 interior profile of the tab 41 is formed by a D-
17 shaped hole that has a straight vertical edge 42 at
18 a predetermined spacing from the lead edge 27 so as
19 to leave a strap 45 therebetween of fixed horizontal
20 width. The tab 41 extends rearwardly and laterally
21 outwardly (above the plane of the drawing of FIG. 2)
22 from a base or bend line that is generally
23 coincident with the hole edge 42. The free end of
24 the tab 41, remote from its base adjacent the edge
25 42, has an upwardly angled lower edge 43 and a
26 downwardly angled bend line 44 mutually converging
27 _ toward a rearward vertical edge 46. A flap section
28 47 of the tab 41 generally rearward of and above the
29 bend line 44 is bent inwardly to return towards the
30 plane of the connector 19. The free edge 46 of the
31 tab 41 is generally in the same imaginary vertical
32 plane, transverse to the plane of the connector 19,
33 as is the rear edge 34 of the forward projection 32.
34 : Spaced rearwardly of the lock tab 41 is a

35 pair of oppositely facing locking projections 51, 52



10- i ke, and cross tees or runners interconnect with 11 the

mai nsrunners, with two opposed cross runner ends 12 positioned on
dpposite sides of the main runner at 13 each intersection. However,
this invention is also 14 applicable tg@ basket weave type grid
systens in 15 which main runs and cross runs are not provided, 16
strictly speaking. Both types of grid systens, 17 however, provide
intersections in which a through 18 runner extends past opposed
runner ends which 19 i nterconnect with the through runner at 20

I ntersections. Therefore, as used herein, the term "t hrou

runner” is sed i nstQREdiEromiFhe pkrere QF bthe °°nne§§°F018n58nﬁa§gdﬁasket

}Neave g][I d zsés'fzin&oﬁ&béhﬁé”tl‘?a% from Whick'€REé t&B ﬁfﬁﬂe&tsteﬁﬂ‘heand ot her

ypes of grj St ens i ncorporate the pre vention.
F1GE S Shrars' GPREEY. Ehin. PR oBRt e BT 10

grl d systemare i nttwmrghﬁszcbhapé@rholé 53. Thecpanjekchiovs S3quasbe

openi ngs bagunded bYagéqgggénégﬁll%f Eﬁor gﬁéééggofaaﬁhsaﬁﬁtﬁbft%ﬁ%ﬁ.SUCh

as lights and 29 arr vents tioned_ in such openings and

30 ar® supporeach ahwhmmewnﬁewm ignpjoprely) resenbling, thxes
fl anges 16.732 sides of a pyeARi&l NOTRAr feavlathy pkejetERonl sanEah
8 be slightly larger in its extension from the plane
9 of the connector 19. Edges 56, 57 of the
10 projections 51, 52 formed by the hole 53 are out of
11 plumb with respect to a vertical line so that they
12 form a point or apex 58, 59 as viewed, for example,
13 in FIG. 2 and FIG. 4 and so that they present a
14 slight undercut with reference to the rearward and
15 forward directions from their respective points 58,
16 59. The horizontal spacing between the projection
17 points'ss, 59 is desirably just slightly larger than
18 the horizontal width of the strap 45. As shown, the
19 hole 53 has the same elevation as the strap 45.
20 Along its bottom, the connector 19 is
21 formed with a longitudinal stiffening flange 61
22 created by stamping the relevant area out of the
23 plane of the connector to the side where the tab 41
24 is located. The flange 61 lies in a vertical plane
25 and is connected to the main portion of the body of
26 the connector 19 by a laterally downwardly slanted
27 web area 62 (FIG. 3). The forward extent of the
28 flange 61 and web 62 form the edge 31. A stiffening
29 rib 63 is embossed in the body of the connector 19
30 above the locking projections 51, 52 to the side
31 carrying the tab 41. The rib 63 extends
32 longitudinally, i.e. horizontally, from the zone
33 between the projections or stops 32, 33 to a zone
34 between the projections 51, 52 where it merges with

35 a sﬁiffening flange 64. The flange 64 has a side



33 the web 13 of the through runner 10 is formed with a 34

connector opening 18, and the ends of the two cross 35 . runners 11 are
provi ded with identical connectors 61 9 19. In the'illustratéed
enbodi nent, the connectors 2 - 19 are fornmed of separate el enents and
are connected 3 to the webs 13 of the runner ends by a clinch-like 4
connection 21 known in the art. 5 FIG 1 illustrates the
runners before 6 ei ther connector is installed in the opening 18. 7
FIGS. 6 and 7 illustrate the condjtion after copnector .19 of

the first rlunner eRFSLleiskhat 3lantsy upward}“efgggnpha ¥8PaAd PRYnel d
therein by g he fi rsﬁhéﬂdl&%%tudlnépl&( mls@usnedlbeéﬁwflaﬁgé 68.i | Thet r at es

a i1 corl etely 2 [ eLSEShbEY LupperSAldfner 10 and
c%h% B? Ely

t he througﬁ3runner rsprerera
st anped from 14 extén@ﬁltnremgmrtheeplaneNaﬁotheuthaougargasner web 15

connector 19 retai %p%rféi&i&@'tﬂéaf%n&és 61, 68085 gHERERER *RE

represent the plane 0
6 compressive and bending strength of the connector to

7 reduce damage from rough handling or seismic shock.
8 Two vertically aligned holes 66 are
9 punched in the rear portion of the connector 19 to
10 enable it to be joined to a runner end 11 at the
11 clinch-like connections 21. Preferably, the end of
12 each runner 11 is embossed with a shallow pocket 67
i3 having dimensions large enough to receive the rear
14 portidn of the connector 19. The lateral depth of
15 the pocket is sufficient to generally make the
16 associated runner 11 leterally centered with the
17 slot 18. )
18 The slot 18 which is elongated in the
19 vertical direction has a polygonal profile with a
20 central plane of symmetry. At its upper and lower
21 ends, the slot 18 has short sides or ends 71, 72
22 respectively. At the upper end or short side 71,
23 the slot 18 has opposed vertical sides 70 from which
24 it diverges outwardly to an intermediate width
25 formed by two opposed vertical sides or edges 73. A
26 mid-section 74 of the slot is formed, with reference
27 to a downward vertical direction, by diverging edges
28 78, parallel vertical edges 77 and converging'edges
29 80. The lower section of the slot 18 includes
30 vertical edges 79, converging edges 81 and vertical
31 edges 82. The spacing of the edges 70 and 82
32 respectively at each end of the slot 18 is
33 proportioned to closely confine the thickness of the
34 sheet stock of two connectors 19. The mid-section

35 74 represents the major width area of the slot 18.



17. connector body while other areas described bel ow are 18

st anped out of the original plane. The connector 19 19 - which in use
normally lies in the vertical plane of 20 its runner web 13, has a

| ead end 26 with an 21 i rregul ar, sometRat angul ar profile. The |ead
end 22 26 includes a generally vertical |ead edge or nose 23

27, a lower m nor bevel 28 and a mmj or upper bevel 24 29; the bevels
28, 29 facilitate insertion of the 25 connector 19 into the slot 18
of _the through runner 26 10. A lower edge 31, lying in a vertical

plane 27 3 tranﬁuﬂéethe iheuBteaeeaf sibe Genpast Qs proFdard efébx%&’ed
to abut the,web 13 of the through runne

its
edge, the cbnnect or3$92j RRL¥gR8, egg}yaégngoarcuat%pﬁﬁqgﬁﬁ§§1 %ﬂg
provi di ng opposed absedebd achiéve desisedpredgd&s34, 35 facing rearwardly
and forwardjy, 32 respegt rear .ed f forward 33
projection 32 is spaced horlzgnFX?%¥ Fughgfhgillg %%g%%d%edj¥% i cal edge
31 a distan®e at |eﬁbroaghgreaneaslphbyssnsertlnght@Enéggdbenﬂuzﬁwgf13 of

the throughgrunner ifs confector 19 into a selected slot 18. More

7 specifically, this insertion technique involves a

8 stab~in motion essentially limited to translation

9 along the longitudinal or horizontal axis of the

10 runner 11. Hook-like motion, rocking motion or

11 other extraneous non-translation motion is

12 unnecessary. The connector 19 is thrust into the
13 slot 18 until the lead edge 35 of the trailing

14 projection 33 abuts the web 13 immediately above the.
15 slot end 71. During this motion, the tab or flag 41
16 bears against the side:of the slot 18 in the mid-
17 section 74 and by camming action therewith is

18 ' squeezed toward the plane of the main body of the
19 connector 19 until it passes fully through the slot
20 : 18. At this point, the tab 41 snaps back into its
21 free configuration emitting an audible click

22 essentially simultaneously with the seating of the
23 _ projection edge 35 against the through runner web
24 13. The audible click assists the installer in
25 ascertaining that the connector 19 has been fully
26 installed. This condition is illustrated in FIGS. 6
27 and 7. As shown in FIG. 7, the slot 18 and tab 41
. 28 are configured so that regardless of the lateral

29 position of the connector 19 in the slot, the free
30 vertical edge 46 of the tab is laterally outside of
31 at least portions of the slot so that the connector
32 19 is locked or caught on the web 13 of the through
33 runner 10 because the tab 41 under ordinary axial
34 forces cannot simply move axially back out of the

35 slot.



1. The forward edge 35 of the rear projection is spaced 2

slightly rearwardly of the |ower edge 31 so that 3 with respect to
the forward projection 32, it also 4 provi des for the thickness of
the through runner web 5 13. The height of the forward projection 32
above a 6 | ower edge 37 of the lead epqd 26 is less than the 7

hei ght of the slot 18 so that the projection 32 does 8 not hi nder

i nsertion of the lead end into the slot. 9 As wi Il beconme apparent,
when the connector 19 is 10 installed, the web 13 of a through runner
s 11 positi oned between the front projection 32, at one 12

side, and the | ower edge 31 and rear projection 33 13 to the other
si-de. 14 1 A g&tdddl with giefeaendeadoFIGcks i @ siingle

is lanced jromt hecl%?a@%t%fr t1|§e 1910'%'1’1%0%th1&8 p?lﬁulﬁes solcd EléQr
proflle of the tab 41 is faorned. by aped hole t hat, has_a

straight vartical d&dg&taeng logk capa%eptcgd&"é’rﬂﬂrf@d’%pqﬁ REFOSHREE | ead
edge 27 sosas 19 runneh:oﬂlea\seacﬁnt&ueéﬁert Frorb afhee eth¥dudh xeshher i zont al

20 . | 49, clndl i o9 R dloh Al Uiy e

outwardly (above the p
or bend |i@e that througdr mrmeztaweb 13 dis mpﬁéﬂﬂte w i suppotiting cthe 42.

The free epd of runner 11 against axial pull-out forces occasioned

8 by an ordinary cantilever condition. Pivoting

9 motion about a contact area, indicated at 76 in FIG.
10 6 between an offset 75 of the cross runner flange 16
11 and the through runner flange 16, in a cantilever

12 condition, causes the connector 19 to rise slightly
13 in the slot 18 and, consequently, the projection

14 edge 34 to contact the adjacent face of the web 13
15 immediately above the £lot. This contact prevents
16 further pivotal movement contributing to the first
17 end lock and the connector’s assuréd resistance to
18 ordinary cantilever forces. The described ability
19 of the connector 19 to provide cantilever support of
20 the associated runner 11 is very helpful in the
21 installation of a ceiling grid since it allows the
22 runner to be temporarily supported at one end until
23 the installer has an opportunity to connect the

24 opposite end (not shown) of the relevant runner,
25 typically, to another through runner. It will be
26 understood from the foregoing disclosure with

27 reference particularly to FIG. 7, that the connector
28 19 cannot be improperly assembled in the simple slot
29 18 as may be the case where a receiving slot is H-
30 shaped or otherwise re-entrantly configured with

31 pods or pockets that can trap a connector on the

32 wrong side of such slot.

33 f - A second runner 11 is connected to the

34 through runner 10 by inserting its conﬁector 19 into

35 the slot 18 occupied by the first connector 19. 1In



24. ' the tab 41, renote fromits base adjacent the edge 25 42,
has an upwardly angl ed | ower edge 43 and a 26 downwar dl y angl ed bend
I'i ne 44 nutual ly converging 27 toward a rearward vertical edge 46. A
fl-ap section 28 47 of the tab 41 generally rearward of and above the
29 bend line 44 is bent inwardly to regyrn towards the 30 pl ane
of the connector 19. The free edge 46 of the 31 tab 41 is generally
in the sane inmaginary vertical 32 pl ane, transverse to the plane of

t he connector 19, 33 as is the rear edge 34 of the forward projection
32. 34 Spaced rearwardly of the lock tab 41 is a 35

pair of oppositely facing |ocking projections 51, 52 81 f or med
fremthe pline of thbecdhtustvated desidgwi,dehe secondnqmnnaatdﬁum9frsnn

whi ch the tgb prOJeghgertgaelﬁ the SIBSOH%CEIOQ%E5$h h rom one
anot her by an hour gl ass shape e prOJectlon 1, 52 5
are essentlélly n1rF8PnFﬁ58§518f(Hhenaﬂéﬁﬁéﬂ firom @ referengeh painthg a

configuratign | oosehgsbesatblli #thhthe fhain part ¢2S t¥fis? O6HE Gunndie

rearward prgJeCtlonb5gnga1nsta11ed). Again, this installation is

6 accompllshed by a stab-in motion parallel 'to the

7 ‘longitudinal or horizontal axis of the runner being
8 installed. Besides effecting a lock of the

9 associated tab 41 through the slot 18 (with an

10 audible click), the assembly motion of the second

11 connector 19 produces a connector-to-connector lock
12 sometimes referred to as "hand shaking". This

13 condition is depicted in FIG. 8 where it can be seen
14 that upon full assembly of both connectors 19 in a
15 slot 18 (with their stdép edges 35 abutting or close

16 to the faces of the web 13), the strap 45 of one

17 connector 19 is received and locked between the

18 projections 51, 52 of the other connector and vice
19 versa. This result is achieved by the pyramid
20 configuration of the lead or front projection 51; a
21 face 83 (FIG. 1) of each projection 51 works as a
22 cam to deflect the advancing strap 45 of the

23 opposite connector laterally outwardly and past this
24 first or lead projection 51 until the strap is able
25 to snap back into its plane and between the opposed
26 projections 51, 52 of the receiving or opposite
27 connector.
28 A study of FIG. 7 reveals that when

29 contact between the rib 63 and the adjacent vertical
30 slot edge 73 is estéblished, the connector 19 is

31 confined laterally. Thus, when two connectors 19

32 are assembled in the same slot 18, significant

33 lateral movement is prevented and the connectors are
34 snugiy held laterally against one another and a

35 precisely controlled module length is achieved



8. be slightly |arger inits extension fromthe plane 9 of the

connector 19. Edges 56, 57 of the 10 projections 51,.52 formed by
the hole 53 are out of 11 plunb with respect to a vertical line so
that they 12 forma point or apex 58, 59 as viewed, for exanple, 13
in FIG 2 and FIG 4 and so that they presefR a 14 sl i ght undercut
with reference to the rearward and 15 forward directions fromtheir
respective points 58, 16 59. The horizontal spacing between the

proj ection 17 points 58, 59 is desirably just slightly larger than 18
the horizontal width of the strap 45. As shown, the 19 hol e 53 has
the sane elevation as the strap 45. 20 Along its bottom

t he connecior 19 i ¥hgeughout fpcedd ina lgrdd.onFhistigent khemenk| agsureasge

61 22 2 Creategnlt m*::'iﬁﬁeﬁﬁﬁ @x@@f&l@rﬂﬁ e éﬁaé@%@é*ween pl ane
of the connector to the side whéere the tab 4 | pcat ed. The

flange 61 Bies in RaJ&F cfaProigntinns 51 argindsq sf%rﬁe‘ﬁ?%’dal?%et he main
portion of 4t he bodgophedtion. the connector 19 by a Iaterally dommmardly

sl anted 27 web area 62 | G The f.orwar xten h

flange 61 2nd web 62 form thé edldég%%se%eﬁqjﬁeé‘ﬁr{ %Q‘”‘ O# ﬁh%S i s
embossed i 6 the boéfrap wiSe igorohectlongliTwiinal dirssetvion hef | toki ngnner
proj ectiong 51, 52440 ;ih§u3#td&1ightly less than the gap between the

8 poinfs or apexes 58, 59 of the projections so that

° the connectors 19 and their associated runners 11

10 are precisely positioned relative to one another.

11 On each side of the through runner web 13, a strap
12 45 is restrained in tension and compression by the
13 adjacent projections 51, 52. An exceptionally high
14 restraining force level is achieved by the undercut
15 provided by the receding or non-plumb edges 56, 57.
16 This high restraining force results from the tongue
17 and groove configuration provided by the strap 45

18 and projections 51, 52, respectively. 1In

19 particular, the strap 45 acting as a tongue under a
20 generally axial force between joined connectors

21 extends into a generally vertical groove or undercut
22 laterally underlying each of the projection points
23 58 or 59 resulting from the angularity or out of

24 plumb orientation of the edges 56, 57. By extending
25 into such a groove or recess the strap and adjacent
26 portions of the connector are positively gripped and
27 prevented from bending laterally out of abutting

28 contact with the opposed connector.

29 It will be understood that each of the

30 runners 11 ordinarily has a connector 19 identical
31 to that disclosed herein on the end opposite that

32 shown in the figures.

33 - Occasionally, it becomes necessary to

34 remove a connector 19 of a cross runnef 11 from the

35 slot 18 of a through runner 10 as in the case where



31 carrying the tab'41. The rib 63 extends 32 | ongi t udi nal |y,
I .e. -horizontally, fromthe zone 33 bet ween the projections or stops
32, 33 to a zone 34 bet ween the projections 51, 52 where it merges
witth 35 ' a stiffening flange 64. The flange 64 has a side 91
profile that slants upwardly fromthe rib 631and 2 t hen
longitudinally like the |lower flange 61. The 3 rib 63, which in
assenbly with the through runner 10 4 extends through the pl ane of

t He t hrough runner web 5 13, works with the flanges 61, 64 to

I ncrease the 6 conpressi ve and bending strength of the connector to 7
reduce danmage from rough handling or seismc shock. 8

vertically gllgned BBl €3res hps Heen madgydehdde ﬁnﬂﬁéﬂﬁ%uaﬁﬁﬁmh¥Y1Qﬁ the

connect or 19 to 10 where Q'Eﬁtbbélllhg’i @nke ﬁe@d?@irﬁﬁ:iﬁdrﬂri@rp&%bﬂ:ﬂe&l t he

11 nch-11i ke connecti 21 Pr ef er the e each
runner 11 |é enbossed with a gﬁiplﬁﬁ tszence &7 % %g Ighﬁﬁ?mfﬁhﬁﬁﬁﬂﬁ

| arge enough to recmanaerhdyr whichda connthdntﬂs(thfxtsxnsumnxuté& The
lateral depgh of runner 11 may be disassembled from a fully installed

6 condition with a through runner and a connector 19
7 of an opposed runner 11. It will be understood that
8 the depiction in FIG. 9 is that of the situation
9 where the runner 11 to be removed is in a so-called
10 trapped module condition where its ends, at the
11 beginning of the removal process, are each fully
12 assembled with an opposed connector and a through
13 runner. Initially, for disassembly, the associated
14 through runner 10 is twisted on its longitudinal
15 axis towards the inclined temporary position
16 illustrated in FIG. 9. In order for the through
17 runner 10 to reach this position, it is necessary
18 for the projection or stop 33 of the connector 19 on
19 the left in FIG. 9 to cut through the material of
20 the web 13 of the through runner in the local area
21 of the slot end 71. This is readily accomplished
22 manually without tools particularly where, as
23 disclosed, the connector 19 is of a high strength
24 material and is harder than the metal material
25 comprising the through runner web 13. As shown, the
26 height of the connector to the rear of the
27 projection 33 is reduced to receive the temporarily
28 twisted through runner web 13.
29 : As the through runner 10 is being twisted and
30 cut by the projection 33, the inwardly bent flap section
31 47 of the tab 41 enters the relatively wide mid-section
32 74 of the slot 18. The configuration of the slot
33 profile formed by the edges 78, 77 and 80 and the re-
34 entrant or bent-in orientation of the flap section 47

35 permits the flap section following the twisting of



15. the pocket is sufficient to generally nmake the 16 associ at ed

runner 11 laterally centered with the 17 slot 18. 18 ..

The sl ot 18 which is elongated in the 19 vertical direction has a
pel ygonal profile with a 20 central plane of symretry. At its upper
and | ower 21 ends,. the slot 18 has shoi§ sides or ends 71, 72 22
respectively. At the upper end or short side 71, 23 the slot 18 has
opposed vertical sides 70 fromwhich 24 it diverges outwardly to an
i nternedi ate wi dth 25 formed by two opposed vertical sides or edges
73. A 26 m d-section 74 of the slot is forned, with reference 27

to a downward vertical direction, by diverging edges 28 78, parallel

vertical edyes 77 aRaecbhverghnguengestooresiliephly waan thgetakedd on of
the slot 182includesaffrally iM@atitdl tedaess’het dentied F 2SI and

ical 31 2. Th [ h d 70 d 82 32
yggggg?ivel§ at eagﬁggﬁﬂggfp?ﬁﬁgggggghgﬂﬁgg§g °epg%%r5EG&FH&RN¥QF?QﬂQBeIy

confine the4thi cknetbBeoslohe 34 sheet stock of two connectors 19.
The ni d-secion 35 74 TRRERSERLSthPSuBR RunWed 10215A Yed i S O 18-
6 cocked to the position indicated in FIG. 9 it will
7 be understood that the connector 19 of the runner 11
8 on thg right is enabled to move upwardly with
9 respect to the connector 19 of the opposed runner 11
10 since the former connector, by virtue of the
11 clearance provided by its bevel 29, is not confined
12 by the top edge 71 of the slot 18. Vertical
13 relative movement of the connectors 19 allows the
14 straps 45 of each of the connectors to move out of
15 the pockets formed by the projections 51, 52 of the
16 other connector as the result of a camming action
17 where the face of one connector slides across the
18 faces of the projections 51, 52 of the other
19 connector. At this point the projections 51, 52
20 release their connection of the other connector and,
21 as a result, the rightward runner 11 is released
$ 22 from both the opposed runner 11 and the through
23 runner 10. The runner 11 can be completely released
24 by performing a similar operation at its opposite
25 end (not shown). |
26 It will be understood that the release or
27 removal of a connector 19 from the opposite
28 connector 19 to which it is coupled and the slot 18
29 of the through runner 10 is accomplished without '
30 tools. It can also be understood that, likewise
31 without tools, a first end connection or lock, i.e.
32 where only one connector 19 exists in a slot 18, can
33 be released from the slot 18 by manual;y
34 manipulating the cross runner relative to the

35 through runner so that a condition similar to that



10 1 Wiile the illustrated slot 18 has its profile formed 2 as

a pol ygon, equival ent arcuate segnents can be 3 used to achieve
desired results. 4 A first runner 11 is connected to a 5
through runner 10 by inserting the lead end 26 of 6 its connector 19
into a selected slot 18. Mre 7 speciifgi cally, this insertion

techni que i nvolves a 8 stab-in notion essentially limted to
translation 9 al ong the | ongitudinal or horizontal axis of the 10
runner 11. Hook-like notion, rocking notion or 11 ot her extraneous
non-translation notion is 12 unnecessary. The connector 19 is thrust
into the 13 slot 18 until the lead edge 35 of the trailing 14

proj ectionl33 abut oft FdGeld 1B jappviashad agsbthe Holag section| 41 dsd 71.

During thig rmtlonentametdab;o%afxd et kalf 41 1at<—.ti?a9£|[ﬁr a1 engi de of
the slot 18 in the m.d section 74 _and :Hy cann1qg{act|on therewith

is 18 3 squeezé&%%@sﬂ% f1on e 1P %hodyt o
connector 49 until wﬁdenm feblalty whisrougie tliercigi Bfhner 10 1fs tihitédi s

poi nt. the {ab 41 §0aRs, 035l (iR ke hongitud B SR UL AL g™ 111 N0

6 section 47 of the tab 41 is disposed at a point
7 where it will readily enter the major opening area
8 74 of the slot and as the twisting motion continues,
9 the tab 41 is cammed inwardly until, ultimately, the
10 edge 46 can pass completely out of the slot and the
11 connector 19 is released. In the case where only a
12 single connector 19 exists in a slot 18 and the
13 associated cross runner is cantilevered, it may be
14 - removed by its own manipulation without significant
15 twisting of the through runner so long as the
16 relative angular positions of the through runner web
17 and the cross runner are caused to approach their
18 relative oblique condition illustrated in FIG. 9.
19 In twisting the through runner 10, and/or downwardly
20 rotating the cross runner 11 to be removed in the
21 case 6f a first end lock, it may be necessary to
22 resiliently deflect the flange 16 under the
23 connector 19 downwardly and may be necessary for the
24 projection 32 to slightly cut through the through
25 runner web.above the slot 18 for proper release. In
26 all cases of cross runner removal, the through
27 runner 10 and connector 19 are left in a state where
28 they can be re-used with essentially full
29 - functionality except for the possible loss in a cut
30 slot of cantilever support of a cross runner.
31 ' The capability of the disclosed connector
32 to effect a connection by a simple stab-in motion
33 allows the installer to work from either below or
34 above the plane of the ceiling. This capability

35 thus offers greater flexibility to the installer.



22 essentially sinmultaneously with the seating of the 23

proj ection edge 35 agai nst the through runner web 24 -13. The audible
click assists the installer in 25 ascertaining that the connector 19
has been fully 26 installed. This condition is illustrated in FIGS.
6- 27 and 7. As shown in FIG 7, the ghot 18 and tab 41 28 are
configured so that regardless of the |ateral 29 position of the
connector 19 in the slot, the free 30 vertical edge 46 of the tab is
| ateral ly outside of 31 at least portions of the slot so that the
connector 32 19 is | ocked or caught on the web 13 of the through 33
runner 10 because the tab 41 under ordinary axial 34 forces cannot

si-nmpl y novd axi al | fhisaabiddtyotta memgiye the agnpiector without tools is

Still withpreferengg hav%h@ag@ t% tHY ihstaller KéHHl%é ot 18ah é he sl ot
18 prOV|des a so-called first end | ock capable of supporting the

associ at ed34 aPGﬁ’H'QIllﬂ‘er ip dess I"'é\}‘@r "’l‘%rﬂlttma 1879 ‘P’Eﬂhn@Pa’S
10. The tab 41 | oekadnatilllye ehpertictt wifth prfor connddteiglesigmer web 13

IS capablesof supporting theIt should be evident that this disclosure

6 is by way of example and that various changes may be
7 made by adding, modifying or eliminating details

8 without departing from the fair scope of the

9 teaching contained in this disclosure. For example,
10 ~ with a runner made of appropriate material the

11 connector can be integrally formed with the runner
12 web. The projection 33 can be arranged to break or
13 bend out of the way of the through runner web 13
14 when the latter is forcibly twisted to release a
15 cross runner. The invention is therefore not
16 limited to particular details of this disclosure

17 except to the extent that the following claims are

18 necessarily so limited.



7. runner 11 against axial pull-out forces occasioned 8 by an

ordinary cantilever condition. Pivoting 9 noti on about a contact
area, indicated at 76 in FIG 10 6 between an offset 75 of the cross
runner flange 16 11 and the through runner flange 16, in a cantilever
12 condition, causes the connector 193igo rise slightly 13 in
the slot 18 and, consequently, the projection 14 edge 34 to contact
the adjacent face of the web 13 15 i mmedi atel y above the slot. This
contact prevents 16 further pivotal novenent contributing to the
first 17 end | ock and the connector's assured resistance to 18
ordinary cantilever forces. The described ability 19 of the
connector 19 to pr&LAJ¥Scantil ever support of 20 t he associ at ed
runner 11 is very helpful in the 21 installation of a ceiling grid
since it allows the 22 runner to be te orarlly supported at one end
until 23 t he |nstalIer1hasAaFQQﬂﬁ9§9H1 qr 3 g gRtd gross
ODpOﬁI te ﬁnd (Eot Faone) %r&ﬂélal rfgloedzl?ﬂtbddyw 1%51ar dsl’%eéﬁ/ﬂhﬁ@é:]!.y, to
anot her _t hraugh runner Wi e 0 romthe goi ng
di scl os@re with 275t0ck, F e @Nﬂ?ﬁﬁﬂﬁl9ﬁﬂQ%liﬁf (§°7bet?ﬁﬁ Tﬂg d
connect ar 28 wi&hchnmamdmtahnmaxaméqtzmnnnﬂﬂexbrtn¢&miylomientédt 29
18 as ngy be the C@‘cl%t\’%ﬁe% %C% Wélq.ﬁ!aq[ wle%o %f a through runner,
6 the connector having a tab lanced from and extending
7 laterally of the plane of the body in a free
8 condition, the tab being resiliently deflectable .
9 laterally inwardly by engagement with the side of
10 the slot to enable a portion of the connector
11 including the tab to pass through the slot in the
12 through runner when the connector is forced into the
13 slot and being capable 'of springing back towards its
14 free condition, the tab, in its free condition,
15 after passing into the slot, being arranged to
16 normally prevent the connector from being moved
17 rearwvardly out of the slot when the web of the
18 through runner is in the normal vertical orientation
19 and a runner to which the connector is fixed extends
20 in a horizontal direction in transverse relation to
21 the through runner web, and a cam element operable
22 when the plane of the through runner web and the
23 ' runner to which the connector is fixed are displaced
24 from a transverse relation to compress the tab
25 laterally inwardly and enable it to be pulled
26 rearwardly back through the runner opening.
1 . 2. A connector set forth in claim 1,
2 wherein the cam element is integral with the tab.

3. A connector as set forth.in claim 2,
wherein the cam element is formed by an inwardly
bent portion of the tab.

AR O I



.30 shaped or otherwi se re-entrantly configured with 31 pods or
pockets that can trap a connector on the 32 wrong side of such slot.
33 A second runner 11 is connected to the 34 t hr ough
runner 10 by inserting its connector 19 into 35 the sl ot 18 occupied
by the first connector 19. In 12 1 "19the illustrated design, the
second connector 19 is 2 inserted in the slot 18 to the left of the
first 3 connector 19 (when viewed froma reference point 4
associated with the main part of this second runner 5 bei ng
installed). Again, this installationis 6 acconpl i shed by a stab-in
notion parallel to the 7 - | ongi tudi nal or horizontal axis of the
runner Jeing 8 i nst al | €. Apeennegterfast saf§ forsbk iy clgpdm 1,

associ gf ed tab 41 yhépssh the é&ﬁﬁeé@of“&helﬁaeéoelement%UQlee click), the
assenbh% nmoti on of ,the second 1 ect or g B ﬂ%%a

connectdr - t o- connelREPreRIRIIHY and r§6ﬁ§??ﬁ%¥ LeFELPGYW &™ hand

shaki ngdf. This 1l3identicabndbhnhestos depembiddi thibGghS thecsamd sdat be
seen

5 from an opposite side of the through runner web.

1 ' 5. A suspension ceiling grid system

2 compfising elongated grid runners interconnected at
3 intersections including a through runner and two

4 opposed runners, said runners each including a

5 vertical web, an elongated vertically extending slot
6 in the web of the through runner, and an identical
7 generally planar end connector on an end of each of
8 said opposed runners projecting into said slot from
9 opposite sides thereof,' the slot having opposed

10 sides that provide a width sufficient to receive
11 both of said connectors in laterally abutting
12 relation, the connectors each being arranged with
13 respect to the slot to provide a first end lock with
14 said slot, the slot having a configuration that

15 avoids the risk of receiving and laterally

16 restricting a connector to an incorrect one of its
17 sides, said slot and connectors having respective
18 configurations that allow the connectors to each be
19 installed in said slot with a stab-in motion and to
20 each be removed from said slot by relative
21 manipulation of said through runner and its

22 associated runner to release said first end lock

23 without tools.

* c L L] S *



.14 t hat upon full assenbly of both connectors 19 in a 15 sl ot

18 (with their stop edges 35 abutting or close 16 to.the faces of the
‘web 13), the strap 45 of one 17 connector 19 is received and | ocked
bet ween the 18 projections 51, 52 of the other connector and vice 19
versa. This result is achieved by the pyragd 20 configuration of
the lead or front projection 51; a 21 face 83 (FIG 1) of each
projection 51 works as a 22 camto deflect the advancing strap 45 of
tthe 23 opposite connector laterally outwardly and past this 24

first or lead projection 51 until the strap is able 25 to snap back
into its plane and between the opposed 26 projections 51, 52 of the

recei vilng or opposite 27 6. Jdorsurpensis ceiling grid SYSﬁBEtaey of

FIG 7geveal s thafethesdd 1n cla:ﬁﬁ”g a%h@ﬁéme?a&lﬂecéhﬁeé@ofngn&hﬁhe _
adj acent vertical 30 ge 73 1s estab he connector 19 is

31 3 confined $¥Rterane yarr tharelerpe Fmidt Bikstgend lock by, e
assenblsged in the sgaffld rﬂaﬁu;mmin@ame 3amough fﬁhﬂéal re&Ryeivat tbs

prevented and the onnect ors .a e+€ Iat | y, agai nst one
anot her” and a 35 Ch p?roeccﬁ% @%W?%I’f%a&h%%%f 'ﬁgYﬁ ka?:l‘ﬂfaeved

6 through runner in a plane oblique to the

7 longitudinal direction of the associated runner.

_ 7. A suspension ceiling grid system as
set forth in claim 5, wherein the first end lock
includes a tab projecting in a free condition
laterally outwardly from the plane of the connector
and adapted to be resiliently compressed towards the
plane of the connector to pass through the slot when
the connector is'insertéd in the slot, said tab
being arranged to snap back into its free condition

O 00 00 O b W N -

after passing through said slot to normally prevent

1 said connector from being pulled out of said slot.

o

8. A suspension ceiling grid system as
set forth in claim 7, wherein said tab includes a
flap bent inwardly towards the plane of the
connector; said flap providing a camming action to
compress said tab towards the plane of the connector
when the plane of the through runner web is
displaced into an oblique relation to the associated
runner.

W N0 bW

9. A suspension ceiling grid system as
set forth in claim 8, wherein said connector
includes mutually engaging elements that produce a

W e

connector-to-connector lock.

* c L M S *



13 1 throughout a ceiling grid. This confinenent assures 2

that, the straps 45 are held in the space between 3 pai rs of
‘projections 51 and 52 for a reliable 4 connection. 5

As discussed earlier, the width of the 6 strap 45 in the | ongitudinal
direction of the runner 7 11 is just ghightly less than the gap
‘between the 8 points or apexes 58, 59 of the projections so that 9
the connectors 19 and their associated runners 11 10 are precisely
positioned relative to one another. 11 On each side of the through
ranner web 13, a strap 12 45 is restrained in tension and conpression
by the 13 adj acent projections 51, 52. An exceptionally high 14

restrai ding force level is adfi-evéd sWsremsiani@eiking grid system e by
the receding or nogeRl ¥HRt8d4eS ARim s, Wherein sHi® itdih I BF &Rl ¥y

force results fromthe tongue 17 and groove. cqonfiguration provided by
the strdp 45 18  ele SpRg e AETANgesh L Pravidn Rty iensile japd
particulkar, the stcompifessdviendnreradokigite under a 20 general ly
axi al force between joined connectors

1 ' 11. A suspension ceiling grid system as

2 set forth in claim 5, wherein the slot is narrow at
3 opposite vertical ends and is widened at a mid-

4 section between said ends.

1 12. A suspension ceiling grid system

2 comprising elongated grid members interconnected at
3 intersections including a through runner and two

4 opposed runners, said runners each including a

5 vertical web, an elongdted vertically extending slot
6 in the web of the through runner, and an identical

7 generally planar end connector on an end of each of
8 said‘oppdsed runners projecting into said slot from
9 opposite sides thereof, the slot having opposed

10 sides that provide a width sufficient to receive

11 both of said connectors in laterally abutting

12 relation, each connector being arranged to interlock
i3 with the other connector when both are received in
14 said slot, the slot having a configuration that

15 avoids the risk of receiving and laterally

16 restricting a connector at a wrong one of its sides,
17 said slot and each connector having respective

18 configurations that allow the connector with its

19 associated runner to be installed in said slot with
20 a stab-in motion and be removed from said slot by

21 relative manipulation of said through runner and the
22 associated runner to release the interconnection of
23

said connectors without tools.

* c L M S *



21 extends into a generally vertical groove or undercut 22

taterally underlying each of the projection points 23 - 58 or 59
‘resulting fromthe angularity or out of 24 plunb orientation of the
edges 56, 57. By extending 25 into such a groove or recess the strap
and adj acent 26 portions of the connegjor are positively gripped and
27 prevented frombending laterally out of abutting 28 cont act
wi th the opposed connector. 29 It will be understood that
gach of the 30 runners 11 ordinarily has a connector 19 identical 31
tdo that disclosed herein on the end opposite that 32 shown in the
figures. 33 occasionally, it becomes necessary to 34

renove B connector 19 of a cidss Aususpensipnogeifdngsgrid systtem &6 of a
throughp runner 10 gsti fotbR Eﬁsélwﬂﬁr Qz whéréin the @:Bn?x"e’i:%'bxh%%&ee” nmade

in the original assenbly or whefe_renodel i ng and reconstruction is
perfornmed. 3 slot are arV?Fﬁe@eFerEﬁéSaFG the connerdor-ite-shown a 4
manner oy which a g¢onnestor 18cknByi hanaa3id¢i ahddpulating the through
5 runner relative to the associated runner to dispose
6 the web of the through runner in a plane oblique to
7 the longitudinal direction of the associated runner.
1 14. A suspension ceiling grid system as
2 set forth in claim 13, wherein said connector is
3 arranged to provide a first end lock with said
4 through runner web.
1 15. A suspension ceiling grid sysﬁem as
2 set forth in claim 14, wherein said first end lock
3 provided by said connector is releasable without
4 tools by the manipulation of said through runner and
5 associated runner performed to release the
6 connector-to-connector lock.
1 16. A suspension ceiling grid system as
2 set forth in claim 12, wherein the slot is narrow at
3 opposite vertical ends and is widened at a mid-
4 section between said ends.
i 17. A connector on an elongated suspended
2 ceiling grid runner having a longitudinal axis, the
3 connector being adapted to mate with an identical
4 opposed connector through a hole in a through runner
5 web and comprising a generally planar metal body,
6 the body having a forward portion and an
7 intermediate portion, the forward portion being
8 arranged to laterally abut the intermediate portion
9 of an opposed connector, the forward portion and
10 intermediate portion of opposed identical units of

* c L " S *



5 runner 11 may be di sassenbled froma fully installed 6

condition with a t hrough runner and a connector 19 7 of an opposed
runner 11. It will be understood that 8 1t he depfEetor—n—F-G—8—1=9
that of the situation 9 where the runner 11 to Qe THEBMEL H&SIGEEN
so-called 10 trapped nodul e condition2ghere its jpnds, FEPLAREDL1
begi nning of the renoval process, are each fully 12 assenpred w tir an
opposed connector and a through 13 runner. Initially, for

di sassenbly, the associated 14 through runner 10 is twisted on its

| ongi t udi nal 15 axis towards the inclined tenporary position 16
illustrated in FIG 9. In order for the throug runner 10 to
reach Lhis positiofaig conngstersaying 1nter¥Qﬁk%WE3?#Qﬂ%E¥$on or stop 33

of theagonnector 1£in@r1uaang 1atetﬁaqllyefetxﬂéhdir@ dddes Cﬂiaﬁ fpm@céhs
naterlié of 20 t e.web ., 13 of thg:throu nnes .in | ocal area 21
I

of the'dl ot end 71°° é:or-ﬁpe&ﬂqr&? dieAnter HERI 1y without
tool s particul arl yellesentsaha¥ing a cahﬁmguraﬁionrwh@mnmEth@r 49 is of a

high SyEenglh 24 tensii¥ ¢diile U J Tiiilils N@”ﬁétt@ ”féaéplgﬁiga ot t he

conpriSing the through runner web 1 I
conneclér to the r &pe sonmnectipn of 1QQnﬁ¥9§1(ﬂﬂ&Kﬁ|%fr%@U%eG°Dbe¢§@§$ve

the tegporarily to positively resist lateral separation between

18 abutting sets of said forward and intermediate
19 portions.
1 18. A connector as set forth in claim 17,
2 wherein the body has an embossed reinforcing rib
3 extending in a longitudinal direction along said
4 intermediate portion and adapted to extend through
5 the slot of the througiH runner.

-
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28 twi sted through runner web 13.. 29 - As the through

runner 10 is being twi sted and 30 E cut by the projecti-on 33, the
inwardly bent flap section 31 47 of the tab 41 enters the relatively
wi de m d-section 32 74 of the slot 18. The configuration of the slot
33 profile formed by the edges 78, 772and 80 and the re- 34
entrant or bent-in orientation of the flap section 47 35 permts the
flap section followi ng the tw sting of 15 1 the through runner to
resiliently camthe tab 41 2 laterally inwardly towards the center of
t he slot 3 thereby permtting the tab to pass back out through 4
the slot. 5 Wth the through runner 10 twi sted or 6
cacked *o the position |ndlcateé2Aﬁ:iﬂagﬂﬁhﬁéﬂkﬂ4gﬂg—gélg be under st ood
that the connector 19 of the runner 11 8 on the right is enabled to
nove upwardly with 9 r espeg, t he opposed
runner 41 10 since the for i i 5 i of the 11
cl earange provided by its beneboﬁaecterndbrcsmﬁmmmmed ceiling grid

4 that provides a first end lock in a main tee slot

5 and a lock with an identical opposed connector. The

- connector in the first end lock and in the

7 connector-to~connector lock is installed with a

8 simple stab-in motion. The connector works with a

9 non-re—-entrant slot profile that avoids the risk of

10 improper assembly. The connector is releasable

11 without tools and is reusable. The connector emits

12 an audible click when fully installed, is resistant

13 to dahage from rough handling, and affords high

14 tensile and compressive strength in its connections.



12 7. by the top edge 71 of the slot 18. Vertical 13 - rel ative

movenent of the connectors 19 allows the 14 .. straps 45 of each of the
contiectors to nove out of 15 tQ?Gpockets formed by t ' '

51, .52 of the 16 ot her connectof as the result of a 'hﬁhmﬁgHﬁﬁfHaﬁﬁﬁEN
where the face of one connector slides across the 18 if aces of L HED
projections 51, 52 of the other 19 " connector. At thisTpornt the
projections 51, 52 20 rel ease their connection of the other connector
and,” 21 as a result, fbe righiward runner 11 is released 22
fromboth the opposed runnef 11.. apl \\ he ghrough 23 runner 10. The
runner ? by performng a simlar
operation af i SapAs ot shown). 26 ' | t
wil | X renoval of a connector 19
fromthe oppogit 5 St o which it is coupled and the sl ot
18 29 S 3 I g\acconpl i shed wi t hout 30

t ool s. y _ i kewi se 31 wi thout tools, a
first end co SRR == |\ where only one connector 19
exists in a«lot 1§ \% VAN X r#l eased fromthe slot 18 bV:manuaI |y
34 &53 .f/ relative to the o

TG



35 t hrough runner so that a condition simlar to_tha
~of FIG 9 is approached and the flap section 47 is 2 ﬂﬁssgﬂgﬁhedfuﬁEm.
the tab 41 laterally inwardly and 3 allow it tollescapgsironm:ithe slipt.
"It will be 4 under stood that when the through rinper—t8-—=s=—FFted <
-or tw sted about its longitudinal axis, the flap 6 section 47 of the
tab 41 is disposed at a point 7 where it will readily enter the major
opening area 8 74 of the sjg@t and as the twisting notion continues, 9
the tab 41 is cammed inwardly until, ultimately, the 10 edge 46 can
pass conpletely out of the slot and the 11 connector 19 is rel eased.
In the case where only a 12 single connector 19 exists in a slot 18
and the 13 associated cross runner is cantilevered, it may be 14
renoved by its own mani pul ati on wi thout significant 15 twi sting of
t he through runner so long as the 16 rel atj ve angul ar pogitions of
t he through runner web 17 anfil the cross rupner are causeg to approach
their 18 corrrispi=mi=meg=mtzbque cojjdition illustfated in FIG

e
o S S LB 2 oy g g

Fig.2A Fig.2D
| Fig.2B Fig.2C
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19~ ° In twisting the through runner 10, and/or downwardly 20

rotating the cross runner 11 to be renoved in the 21 case of a first
end lock, it may be necessary to 22 resiliently deflect the flange 16
under the 23 connector 19 downwardly and may be necessary for the 24
projection 32 to slightly cut throughéthe through 25 runner web above
the slot 18 for proper release. In 26 -all cases of cross runner
renoval , the through 27 runner 10 and connector 19 are left in a
state where 28 they can be re-used'with essentjally full 29
functionality except for the possible loss in a cut 30 ‘sl ot of

cantil ever 'support of a cross runner. 31 ,‘N, l'r?he capability of
t he di scl osed connector 32 to_effect nnection a sinple stab-in
noti on 33 allows the install Lt herealdel ow or 34

above the plane of the ceiling. This ca rTity 35 L.t hus offers
greater flexibility to the installer. NL7 1 The ability to renove

t he connector withaout tools is 2 av advantage to the installer

because it can be

(]

" This Sheet Has Been Repl.
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3. acconplished in less time and with | ess effort than_4
ordinarily expended with prior connector designs. 5

'shoul d be evident that this disclosure 6 is by may;of" fﬁ

that various changes nmay be 7 4/6 made by addi ng, nodiifyinag.- or“§“§’
el-imnating details 8 - without departing fromthe fair scope of the=
teaching contained in this disclosure. For exanple, 10 with a runner
made of appropriate material the 11 connector can be integrally
formed with the runnes12 web. The projection 33 can be arranged to
br'eak or 13 bend'out of the way of the through runnex}meb 13 14

when the latter is forg bly twsted to release a 15 cnoss runner.

The invention s thcrefu1 fot 15&:-————++ﬁ++ed—+e—ﬁa. eul gr details of
this disclosureg eifept to'the extent that the o | dwi ng clainms are
18 necescgrlly so | 18 CLAIMS: 1 1. A
connector for dlceiling gfijld c runner fepfnmed|froma body of
pl anar sheet g} al

\} —= /

This Sheet Has Been Reilaced
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M3 stock, the connector being adapted to be assenbled 4

with horizontal novement into a vertically oriented 5 sl ot forned
‘in a vertical web of a through runner, 6 t he connector having a
tab | anced from and extending 7 laterally of the plane of the body
inafree 8 condition, the tab being re5|I|entIy.dEerctabre Yrrmm
laterally inwardly by engagenent with the side of 10 ‘| th S{ot HEaN ||
enable a portion of the connector 1%,¢ i ncl udi ng ﬂhe tab” tomﬁéss ﬁ
through the slot in the 12 through runner when the connector 5=~
forced into the 13 sl ot and bei ng capabl e of springing back

towards its 14 - free condition, the tab, inits free condition, 15
af.ter passing into the slot, being arranged to 16 normal |y prevent
t he connector from being noved 17 rearwardly out of the slot when
the web of the 18 t hrough runner is in the normal verti cal
orientation 19 and a runner to which the connector is fixed

ext ends 20 in a horizontal direction in transverse relation to 21
the through runner web, andla cam el enent operihl e 22 11 when the

pl ane of the through runng/ web and the 23 runner tH which the
connector is fi - ced 24 roma trang ' to
conpress the t 25 laterally ifpward] y and enablje it to be pu]led

N\

i lillailﬁm 1



26« - rearwardly back through the runner opening. 1
2. A connector set forthin claimi, 2

integral with the tab. 1

ckaim?2, 2 wherein the camelenment is formed by
bent portion of the tab. 11111111 111111 111111111111111
4. A connector as set forth in claim1l1, 2

i ncl udes elenments for 3

wherein t
3. A connecta

an: 4 i dentical connector assenbled through the sane slot 5
froman opposite side of the through runner web. 1
conprising elongated grid runners

suspension ceiling grid system 2
i nterconnected at 3

wherei n the connect or
i nt ebAngagi ng and rel easably | ocking with

5.

two 4 opposed runners, said runners each includin?ﬁrf?———--
vertical web, an elongated vertically extending slot 6

of the through runner, and an identical
connector on an end of each of

7 general ly planar end |

A

i ntersections including a through runner and

in the web

This Sheet Has Been Reilaced
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8 sai d opposed runners'projecting-into said slot from9

‘opposi te sides thereof,.the slot having opposed 10 ___sides that
provide a width sufficient to receive 11 both ofl ggpch B89F SPEET
in laterally abutting 12 rel ation, the connectolls each bel ng
arranged with 13 respect Y6 the slot to provide %étkﬁ%ﬂ.ﬁ?!’(@w..‘}@ﬂﬁ.
with 14 said slot, the slot having a configurat ! hat 15 —
avoids the risk of receiving and laterally 16 restricting a
connector to an incorrect one of its 17 sides, said slot and

configurations that allow the
nsgglled in said slot with a stab-in

connectors having respective 18
connectors to each be 19 55

notion and tg 20 each/ pved fromsaid slot by relative 21
mani pul at ioR of\-.' A and its 22 associ ated runner
to rel ease Qé};Q wi t hout t ool s. 20 1

6. A suspe \pn \ iTing g 2 set forth in claimb5,

wher ei n eact slot are arranged to rel ease said




4 manual |y mani pul ating the through runner relative to 5
t he associ ated runner to di spose the web.of the 6

i.n a plane oblique to the 7 f ongi tudi nal d
associ ated runner. 1 7. A suspe
systemas 2 set forth in claim5, wherein tihe first end |,
includes a tab projecting in a free condition 4 || Y&®{41ar:
outwardly fromthe plane of the connector 5 ‘aﬁﬁ”ﬁaébted to be
resiliently conpressed towards the 6 pl ane of the connector to
pass through the slot when 7 276 the connector is inserted in the
slot, said tab 8 ' bei ng arranged to snap back into its free
condition 9 af ter passi ng phreuvgh—satg—stot—to—nerrat-yr—prevent 10
said connector frombeing pulled ouj of said slot. 1 , 8.
A suspension ceiling grid system as}?2 set forth in claim?7,
wherein said tab includes a 3 - - flap bent inwardly towards thefplane
of the 4 connector, said flap providing a camming action to p
conpress said tab towards the plane}jof the connectar 6 when {he
pl ane of the“tth hegUnner web is F drsphaced—TtoamobtTgle
relation to the go at ed 63¢ ner—1 94 A
suspensi on ceilinqygrjg S sﬂfn1

33 6,[i§

Fig.2A Fig.2D
Fig.2B Fig.2C




.2 77777 set forth in claim8, wherein said connector 3_ aed
nmut ual | y engaglng elenents t hat produce,a 4 conntﬁgptﬂogmauﬂsﬂﬁﬂn

| ock., 21 1 10. A suspension ceilifng grid, gy
C2 set forth in claim9, wherein said nmutually en qggggm smgﬁ?Tﬁgﬁﬂ

el enents are arranged to provide both tensile and 4 CORPrESSTHvE

I nterlocking. 1 . A suspension ceiling grid system
as 2 set forth in claimb5, erein the slot is narrow at 3
opposite vertical ends and is widened at a md- 4 section between
said ends. 1 12. A suspension ceiling grid system 2
conprising elongated grid nenbers interconnected at 3

i ntersections includgdg a through runner and two 4 opposed
runners, said runnersf each including a 5 verti cal , an
elongated vertical l extendlng slot 6 in the web of {Rpe through
runner, and an id I general ly planar end connfggtor on an
end of each of 8 sald opposed runners prOJectlng |nt said sl ot

from
4 xﬁ?—ﬁ -
51
A ¢
62 61

F:ig;-zs l/FriS;.ES
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7
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e—10
J
3
47 |

§=:?

4 aliin
3
o 49¢' 7ot
- 75 16




9 .o opposi te sides thereof, the slot having opposed 10 -
: sides that provide a wi dth sufficient to.receive 11 .4<ﬂﬁp"9' L ST
t

connectors in laterally abutting é rel ation, CLH qw $§§n
th the ot r_whe o] are

arranged to interlock 13 her connec

received in 14 said slot, the slot having a confl iR atioetHAY
‘avoids the risk of receiving and laterally 16 restricting a
connector at a wong gpe of its sides, 17 said slot and each
connector having respegtive 18 configurations that allow the
connector with its 19E§L associ ated runner to be installed in said
slot with 20 tab-in om sfaid sl ot by 21
rel ative nmani pyfl ation of |shfild thrdugh runner and the 2 associ at ed
runnef to rel edse the intlefl|q (on of 23 sijd connectors

wi t hout tools. 22 1 13. A suspg¢psionf ceiling grid

aim 12, wherein the¢jconnector and 3

system as 2 ' set ffgnth
nector-to- 4 cohnector | ock by

slot are arranard to rel €a$
I

manual | y mani pyj ati hg thef |




9 - runner relative to the associated runner to di spose 6

the 'web of the through runner in a plane oblique to 7 , t he

| ongi tudi nal direction of the associated runner. 1 ’

A suspension ceiling grid systemas 2 set forti ==

wherein said connector is 3 arranged to providd

wth said 4 t hr ough runner v@b 1

suspension ceiling grid systemas 2 set forth i

said first end lock 3 provi ded by sai d connect

w t hout 4 tools by the mani pul ation of said through runner and 5
associ ated runner perforned to release the 6

connector-to-connector |ock. 1 16. A suspension
ceiling grid systemas 2 set forth in claim12, wherein the sl|ot
is narrow at 3 opposite vertical ends and is widened at a md- 4
section between said - ends. 1 17. A connector on an-
el ongat ed suspended 2 11 ceiling grid rygner havi ng a angitudinal
axis, the 3 connﬂ%tor bei ng adapted £#0 mate with a dentical 4
opposed connecf{or through hole in at runner 5 web and
conprising a generally plangr netal body, 6 t he body havi ng &

forward portiop and an




7 ' internedi ate portion, the forward portion being 8
‘arranged to lateralty abut the internmediate portion 9 - , pf an

opposed connector, the forward portion and 10 s

of opposed identical units of - 23 - said connedf BEPLADEMENT égf
oduce & ONELE

fpated..conf i-gur-atio

el enments including laterally extendi ng edges that to-
connector lock, the interlocking gglenents hav
either a tensile force or a conpresstve force is ap

of identical units of said connectors to positively resist |ateral

rtion
ki ng

when
necti on

separation between abutting sets of said forward and i nternedi ate portions.

18. A connector as set forth in claim17, wherein the body has an
enbossed reinforcing rib extending in a |ongitudinal, direcgtion-along.sajd
intermedi ate portion and adapted to extend through the slgt of the throlugh
runner. 19. An end connector for opposed runnens for a [
suspension ceiling grid system having elongated grid runngrs including g
t hrough runner and two opposed runners




I nterconnected at intersections, each of the runners including a vertical
web wth the web of the through runner having an el ongated vertically
extending slot for an end of each of said opposed runners, the end
connector being generally planar and being adapted to project into said
slot from opposite sides thereof, the23let having opposed sides that
provide a width sufficient to receive both of said connectors in laterally
abutting relation, the connectors each being arranged with respect to the
slot to provide a first end |l ock with said slot, the slot having a

confi gur B3 kh tRARNEGEPHs havipgskipterdeskingy &Aempapérampfhdéanq ting a

connectorlatteemmccwwidmge eligeks €hdesS,prodacd &5l Qionn@ai:oxcamectors
havi ng re%ﬁ$ct|ve C gur | ons, tPat al ] ow the .connectors_to each be

i nst al | eI sl Pc 't h eStafjn RE MBEF SRS an £ 1< ba2¥thBved from
sai d sl otcdnfigimatien renepuéithen af tensdlehfougk oirnmaecompdestssive

associ at e, F4NgE LR181e8256 Sehd Ebhikc®idn! YK Yadhetéal 0Ghits of
said connectors to positively resist lateral separation
between abutting sets of said forward and intermediate
portions.

18. A connector as set forth in claim 17, wherein the
body has an embossed reinforcing rib extending in a
longitudinal direction along said intermediate portion and
adapted to extend through the slot of the through runner.

19. An end connector for opposed runners for a
suspension ceiling grid system having elongated grid runners
including a - through runner and two opposed runners
interconnected at intersections, each of +the runners
including a vertical web with the web of the through runner
having an elongated vertically extending slot for an end of
each of said opposed runners, the end connector being
generally planar and being adapted to project into said slot
from opposite sides thereof, the slot having opposed sides
that provide a width sufficient to receive both of said
connectors in laterally abutting relation, the connectors
each being arrahged with respect to the slot to provide a
first end 1lock with said slot, the slot having a
configuration that avoids the risk of receiving and
laterally restricting a connector to an incorrect one of its
sides, said slot and connectors having respective
configurations that ‘allow the connectors to each be
installed in said slot with a stab-in motion and to each be
removed from said slot by relative manipulation of said
through_runner and its associated runner to release said
first end lock without tools.

.H _AMENDED g’
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