GRI D TEE- FOR SUSPENSI ON CEI LI NGS OR THE LI KE BACKGROUND OF - THE | NgERNI
This invention rel ates generally to grid tees for suspension ceilings or
.he like, and nore particularly to a novel and inproved grid tee which
provi des inproved material 5 efficiency and reduces the materi al
requirenents to provide a given strength andyrigidity. Prior Art Va _
fornms of grid tees for suspension ceilings are known. Cenerally, su ees
ake produced by bending one 10 or nore strips to relatively thin metal to’
produce the required shape. Such tees usually provide a central web having

a bulb along its upper. EQQE ggg §5§K§ﬁ§§¢§é§5ﬁe@giﬂgné$38ﬂe§%§|BPQE'ts

| oner edge. Exanpl es of

patents Nos. 3,193,063; 15 3,207,057; 3,221,846; and 3,501, 185. In
suspension ceilings, the grid tees are intercon- nected in a grid to define
panel receiving openings in which panels are positioned and supported. In
addition, various types of lighting fixtures and other accessories are
often 20 supported on the grid. Such other accessories, for exanple,

include air boots, return air V@RbkerobnpdoF $HE SN oReci al purpose
devi ces and supports. |ndustr srangargs—requrr5ﬂ9ﬁ$EEi1wﬂ rigidity so
that the grid tees wll not sag nore than the predeterm ned 2- smal

amount under | oad, andTﬁQsthﬁbehbioﬁsEemﬁhismbbheQHREQVEOSQQQHf&%@s'QBQS
w t hout failure such as rol urt her,
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requi renent s. novel and improved grid tee which provides improved material
5 efficiency and reduces the material requirements to prov1de a
ngen strength and rigidlty.

a

Prior Art .
_ Various forms of grid tees for suspension ceilings
are known. Generally,'such tees are produced by bending one
10 or more strips to relatively thin metal to produce the
required shape. Such tees usually provide a central web
having a bulb along its upper edge and oppositely extending
flanges along its iower_edge. Examples of such tees are
illustrated and described in U.S. patents Nos. 3,193,063;
15 3,207,057; 3,221,846; and 3,501,185.

: _ In suspension ceilings, the grid tees are intercon-
nected in a grid to define panel receiving openings in which
panels are positioned and supported. In addition, various
types of lighting fixtures and other accessories are often

20 supported on the grid. Such other accessories, for example,
include air boots, return air vents, air dxffusers, and -
special purpose devices and supports.

Induetry standards require sufficient rigidity so
that the grid'tees will not sag more than the predetermined



Var.ious grid tee designs have been established to neet these and ot her.
requirenents in an efficient and econom cal manner. U. S. Patent No.
4,206,578, assigned to the assignee of the present invention, discloses a
100 symmetrical grid tee which nakes efficient use of the naterlal f.rom -
whi ch 'igxis manufactured, so that great@r strength and rigidity are
achlev4€§2r0n1a gi-ven anount of naterlal In the grid tee illustrated in
such pakent , three:%f se arate
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whi ch nust be 20 handled and forne patent 1s_1ncor at'ed herein
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i nvention, asowsdqAitknenipsaved grid tee structure is prOV|ded whi ch makes . -
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web and opposit xt endi.ng panel up orting flanges al on posite
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fromsaid web, sai reverse Nt ef connec g
strength and rigidity are achieve from a given amount of

material. -
In the grid tee illustrated'in such patent, three.
15 separate strips of metal are formed into a tee, so that a
relatively thin, double'web is provided and material is
concentrated at the extremities where it is most effective
at producing strength and rigidity. Such illustrated tee,
however, provides three separate strips which must be
20 handled and formed. Such patent is incorporated herein
by reference. - | o
SUMMARY OF THE INVENTION
In eocordance with'the_present invention, a novel

and improved grid tee structure is provided which makes
25 efficient use of the material of the tee and which can be
easily and economically produced '
More spec1fica11y, the present invention provides
a grid tee for suspension ceilings comprising a thin strip
of metal bent to form a generally planar central web, a
30 bulb along one extremity of said web and oppositely
- extending panel supporting flanges dlong the opposite
extremity ofzsaid_web; Wherein:said bulb has a lateral
width substantially less than the total lateral width of
said flanges said Strlp of metal provides at least two
35 reverse bends at the extremity of said bulb remote from
said web, said reverse bends interconnecting at least



three bul:b |ayers of said nmetal extending laterally with respect to said
bulb at the extremty thereof renote fromsaid web, said bulb |ayers being
iktn substantial face-to- face ‘contact, said bulb |ayers operating to n“
coricentrate 5 netal at the bulb extremty of said tee to inprove the ‘ga.
strength and stiffness thereof to resist ggads encountered when panels 1.9
supported on said flanges, said netal providing substantially right angle
beds at the ends of said bulb layers so that said bulb provi des spaced
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15 said web at the bulb extremity thereof thereby providing
said bulb with a hollow substantially closed bulb shape
having said bulb layers along the extremity thereof remote
from said web, and at least one of said inwardly extending
metal portions being joined to said web.

20 -~ In accordance with a specific aspect of this
1nvention ‘a non-symmetrical, single layer web grid tee is
structured to provide a shear center which is located
substantially at the plane of the web, so that the tee

~ does not tend to encounter roll failure and so that

25 substantial strength and rigidity are provided without
requiring excessive matérial. Since the web does not
contribute materially to the stréngth of the grid, grids
having a single web tend to be more material efficient
with respect to the web portion, and if the grid section

30 is structured for sufficient rigidity and provides a
central shear center,; a superior grid is provided.

' The invention will now be further described with
reference to the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

35 FIG. 1 is a cross section of a grid tee in

accordance with one embodiment of this invention in which
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35 FIG 1 is a cross section of a grid tee in accordance wi.th one
enpadi nrent of this invention in which 4- the tee is symmetrical with

ggt to a central plane along the web of the tee and in which folds are- -,
Med in the bulb material to concentrate material in the bulb extremityr

?‘grld tee; 5 FIG 1A isg4an enlarged, fragnmentary view of
t heNgpper edge of the bulb of the tee illustrated in FIG 1; FIG 2 is a
cross section of a second enbodi ment grid tee which is simlar in nost

respects 10 Un Gl eyt Geal: gt SobbBbE HICRCLRAERAD fhihe e 107

hei ght of the b cross section of grld tee
i n accordance @in@ridiehdiebe oo dneetecornghis Whieht f@ﬁdslﬁrm%%’%qll%dtee

is formed of a i r’tgiée Bl alattferrietlalco RoAdedEsaBeShAtELIARYER ¥EH, bRIBVI des
web, - and: concentrates material at the

a shear center i ne of
bulb extrenity. ’%c’ H@D%E%&% F’Fli&\l%ﬁﬁ "THE DRAWNGS In U. S. Patent No.
4,206,578, $grid tee sétItG.orlm dsi nueniargddi nfnagnentaty cview ofitthe al

use is obtai ne|q1 ust rat 'bﬁﬂb”?&e'i:hé' téfa ii‘fuﬁﬁ&@gatix‘?sr'fé the

grid. In the i eMmlrmm o] gaen owever .  two separate
strips of material fornﬁiﬁ% Bulls, awcrasFasertirn of canteaend %@b?4&mﬁﬂﬁb

extremty, and g&-mepweammap_isssnmav.adednaﬁnobberébﬁéeesewrﬂﬁety of the
M th the presorfHoRiBRAtoRT EIR:clenPUcaTEroFR. Hiarerrin 1€ BeE ¥ ohea
wi t hout red@ rihejght mdnwhsepadktéssredpsedt nandrial in the fabrication of
the grid tee. FIG. 3 is a cross section of a grid tee in
accordance with another embodiment of this invention, in
- which the tee is formed of a sihgle strip of metal,
provides a single layer web, provides a shear center in
15 the plane of the web, and concentrates material at the
bulb extremity. . ' '
Ve DETAILED DESCRIPTION OF THE DRAWINGS
In U ,S. Patent No. 4 206 578, a grid tee-section
is illustrated in which efflcient material use is obtained
20 by concentrating material at the extremities of the grid. _
"~ In the illustrated embodiment of that patent, however, two
separate strips of material form the bulb, with material -
concentrated at the bulb'eXtremity; and a separate cap is
prov1ded at the flange extremity of the grid to concentrate -
25 material at such extremity. On the other hand, with the
present invention erficient use of the material is
accomplished without requirlng as many separate strips of
material in the fabrication of the grid ‘tee.
In the embodiment of FIGS 1 and 1A, the grid tee
30 is formed of two strips of material and is symmetrical
with respect to the central plane along the web thereof.

-




I'n the enbodi ment of FIGS. 1 and 1A, the grid tee 30 is forned of two

strips of material, and is symetrical with respect to the central plane2y
al ong the web thereof. 5 / Such enbodi ment provides a first strip o
p
)

Tetal -10 which extends in fromone edge 11 to a raised stiffening rib

and therefromto a right angle bend at 13 to provide one flange porti oOx

Fromthe bend, the strip 10 extends out 5 t® a second right angle bend at
1. and bet ween the bends 13 and 16, the strip provides one |ayer 15 of a
céntral web 17. A bulb 18 is formed fromthe stfip 10 to provi de opposed

| ateral portions 19 and 21, spaced and parallel side- walls 22 and 23, and

an upper portion 24. T@&wwoamwt%rmﬁe%wadqqm Wil Srldatal 10

extending layers to concentrate materia t he upper extr
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conS|st|ng of the tmn at er al rtions

extrenities of each of & RS dfs fexrmed, f3om rtg\?ersstérlt?eﬁg’s p&rﬁi’@é? are
agai n provi debgpoded Natidral porivivts 19y ando2lt,hisphdedt amal parallel 3Gde-
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adj acency ¥ t ipadwd des slihrleg/e]tatﬁald.Ya extemdingylayessd ta concemtgitithe
bend 42, the $ifddrilal at the upper extremity of the grid. In the illus-
tiated embodiment, best illustrated in FIG. 1A, the material
of the strip 10 is formed with right angle bends 26 and 27,
which respectively connect the sidewalls 22 and 23 to lateral
15 portioﬂs 28 and 31, which are substantially coplanar and
cooperate to providé the outermost of the three layers. At
the inner extremities of the portions 28 and 31, reverse
bends are prov1ded at 32 and 33 to provide the second layer
consxstlng of the two lateral portions 34 and 36. At the
20 outer extremities of each of the portions 34 and 36, reverse
bends 37 and 38 are again provided to join with the inner
layer or third lateral portion 39.
Referring again to FIG. 1, the strip 10 is formed to
provide the other layer 41 of the central web 17, which ex-
25 tends in face-to-face adjacency with the first layer 15 to a
right angle bend at 42. From the bend 42, the strip is
formed with a second flange portion 43, which is similar but
opposite to the flange portion 14. The flange portion 43

therefore provides a stiffenlng rib 44 and extends .to an edge

30 46. In this embodiment, the strip 10 is completely symmetri-
cal with respect to a central plane.47, which extends along
the abutting faces of the two portions of the central web 17.



formed with

a second fl ange portlon 43, which is simlar but opposite, to

the | ange portion 14. The flange portion 43 t heref ore provides a
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ib 44 and extends to an edge 30 46. 1n this enbodi nent, the
conpletely symmetri- cal with respect .to a central plane 47,-
s along the abutting faces of the two portions of the central

6 / The grid tee is conpleted by g.second strip of- netal 48

s along the | ower surface of the flange por- tions 14 and 43

and is fornmed with reverse bengs at 49 -and 51 so that its edges enbrace an

clanmp at 52 and 53 over the 5 outer edges of the flange portions 14 and 43,
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suc‘ﬁ* Va%[htl e'i’f ame B¥ Ut et dVethd Gedtidh. Pl ¥raddvdiie
force applied through the shear center causes no torsion of
the beam. Since the grid tees in a suspension ceiling grid
are generally symmetrically loaded with respect to the cen- .
tral web, the shear center "should be located in the web plane
or as close thereto as possrble so the twist or roll failures
are minimized. .

Wwith this structure, double layers of material are
proéided at the flange extremity of the grid and triple
layers of mater1a1 are provided at the bulb extremity of the
grid. By concentrating the material formed in the grid at
the extremities in this manner, increased rigidity and
strength are provided for a given amount of material forming

“ the grid. Further, in this embodiment, such multiple layers

25

30

of material at the bulb extremities are achieved without
requiring a separate strip,'which would otherwise have to be
incorporated:into the strhcture to provide this efficient
structure. S _
The embodiment of FIG. 2 is identical to the embodi-
ment of FIG. 1 except for the fact that the height of the '
bulb is decreased. In this embodiment, similar reference



- Structure to provide this efficient structure. The enbodi nent of FIG 2
ietentircal to the enbodi- ment of FIG 1 except for the fact that the heNgh
of'the 30 bulb is decreased. 1In this enbodi nent, sinilar reference 7-
nurreral's are utilized to refer to siml%&r corrponents of the grid, but a-
pridre (') is added to indicate that reference is being nade to the

enbodi mrent of FIG 2. _ Here, entr we 17' I s, again fo d
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.oppositely extending flange portions 14° and 43' are again
formed as in the first embodiment, and a separate strip of
metal 48' is mounted on these portions to provide a double

15 layer at the flange extremity of the grid.

' It can be noted from comparing FIGS. 1 and 2 that
this invention can therefore he incorporated in grids
wherein the particular portions of the components of the

'grid are changed with respect to each other, while still
20 achieving the high strength efficiency of the overall
|  structure. Here again, multiple layers are provided at
the bulb extremity and at the flange extremity of the gfid
and a high degree of rigidity is provided with a minimum '
amount of material. The sheer center of this grid tee
25 embodiment is located at about SC2.

| FIG. 3 illustrates an embodiment of this
invention which provides asingle 1ayer web. Such
embodiment, therefore reduces the amount of web material
which does not contribute materially to the strength of

30 the grid. Referring to FIG. 3, the grid of such
5embodiment is formed of a single strip of metal 61 shaped
to provide a single layer central web 62, a closed bulb 63
at the upper edge of the web 62, and opposed, symmetrical
flanges 64 and 66 at the lower extremity of the web. The
35 strip of metal 61 is formed to extend from a first edge 67
| along an inclined portion 68 to a bend 69 at one lateral

~of material at the bulb extremties are achi eved without 25 requiring a Q
separate strip,.which would otherwi se have to be.incorporated into the O*‘ﬁ



amount -of materi al . The shear center of this grid.tee 25 enbodi nment i s
3g§exlal about SC2. FIG 3 illustrates an enbodi nent of this.invention

X\, provi des asingle |ayer web. Such enbodinent, therefore, reduces the -
nogdy of “web material which does not contribute materially to the strength\/
0y the grid. Referring to FIG 3, gthe grid of such enbodinent is
formgd of a single strip of netal 61 shgped to provide a single | ayer _
central web 62, a closed bulb 63 at the upper edge of the web 62, and -g;
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integrally joined with the upper edge of the web 62.
At the lower edge of the web 62, the material 61
15 is bent with a right angle bend_at'81, and extends there-
' -from albhg_a lateral portion 82 to a reverse bend at 83 at
the extremity of the flange 66. 'Frbm the reverse bend at
83, the strip extends back along-the underside of the'grig
past the central web 62 to provide the_1atera1 flange 64.
20 From a reverse bend at 84, the strip extends back to an
edge 86 adjacent to the web 62, It should be noted that,
here again, a substantial amoﬁnt of material is concentrated
adjacent to the upper extremity of the bulb and at the
flange extremity for efficient material usage in which
25 substantial rigidity is provided with a minimum material
requirement. In this embodiment, however, the grid is
again symmetrical with respect to the central web 62, so
the shear center is located at about SC3 along the plane of
_ the web. The flange 64 is not directly connected to the
30 central web, but is only connected to the central web
- through the flange 66. Similarly, the bu15.63, although
basically symmetrical in shape, is not connected to the
web at 67. _
, With the present invention, which the open sides
'35 of ‘the bulb and the flange are on opposite sides of the web,
and the éhear center of the Section is along'the center of




83, the.strip extends back al 6ng the underside of the grid past th

web 62 to provide the lateral flange 64. 20 Froma reverse bend t he
trip extends back to an edge 86 adjacent to the web 62. It sho _ :
ed'that,; here again, a substantial anobunt of material is concen ed-

adj acent to the upper extremty of the pulb and at the flange extremty for
efficient material usage in which 25 substantial rigidity is provided with
a\winlnun1nater|al requirenent. In this enbodi ment, however, the grid is
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of a given reS|stangEh?g&?gﬁFt? ?u?gg éb%ﬂr? & Fﬂ%}&ﬁ9¥he enbodi ment of
FIG 3, three layers are provided at the bulb extremty by reverse bends,

and the flange 66 i.s 5 forned with double | ayers to .concentrat.e naterial at
the flange extremty of the grid for rigidity. 10 CLAI ME:



1. Agrid tee for suspension ceilings conprising a thin strip of netal

bent to forn1a | central web, a bulb al ong one extren1ty of
sai d Weley mnm“mmuﬂ"ﬂﬁmlng panel supportl ng '5 flanges al ong 't he
opposi ¢ renﬁtycoftsa1 swelby, wherein d bulb has a lateral wdth .

~substarkL&l |y |l ess than the total lateral™w dth of said flanges, sai d strip

of nmetal provides at |least two reverse bends at the extremty of -said bulb

renote fromsaid pgRyygai d 10 reverse bends interconnecting at |least three — |

bul b | ayers of said netal xte d|n laterally with respect _to said bulb at
the extremty thereof re i PP %ﬁ?eﬁﬂiﬁ"‘l £@d1dngsi ng in
substantial f ace-comﬁntsimpm at:h:l,n sl 0 mechpdr bemtertat ifogmt @ concentrate

metal at the 15 ?k@rﬁiieﬁﬂriﬂa fesiirhi Sy \ﬂ]mrl%v‘ilbﬁﬁ %h@e[%%?eﬁ@gyon-

stiffness thereof®fo resist: I oads encountered 'sTare supporte
sai d flanges, sai@fn@2if PR ARA RPROftSLR |edqqe§’dri|"§htp"'&ﬁél §uBEHH§i§S t he
ends of said bsl bfisyges mﬁ@athé:&jpbduﬂﬁ@ rvmedﬁ&ysmcedme%b 20

portions substant (o]
ext endi ng from sal %&B%*lga#%%eéu b(r)l t{%%e%d c:et%&n%g%% gb‘i qg'ﬁt 89 Egggd
metal portions ontiapothe ctatafeslafersdi widdh oft @nddnglaggeﬁt.usp,éd stnélp to
BUl'D extrom ty 3 ho chpea] bty fed it '1%;‘2?“3”4?‘8@’%5 beAdBrRe R A 1he
u ollo
substantially cl o%’é?%‘ﬁ?s‘?g :ﬁ“ﬂ‘d’ g‘ 5'%?@'5‘5 QPB ﬁlg extremty
therFof renDtBoeruwemseibuﬂuseﬂuteﬁcdnueﬁtﬂmgeamfleasd mhmeedbylbxnendrag '
nmetal portions et .f I n
Claim1l, wherein éﬁ?soiﬂ# pﬁ%jtat']? é?%eqﬂﬁgl%\@ggeeéaﬂ ?&?‘gf‘ ?‘ésgéc? Tto QQ{LQ ers
at the flange extb%%ht%ﬁcﬁhﬁuﬂquﬁmﬂfy thereof remote froh said we

bulb layers being in substantial face-to-face contact,
said bulb layers operating to concentrate metal at the
15 bulb extremity of said tee to improve the strength and
stiffness therecf to resist loads encountered when
panels are supported on said flanges, said metal
providing substantially right angle bends at the ends of
said bulb layers so that said bulb provides spaced metal
20 portions substantially paraliel to said web on opposite
sides thereof extending from said bulb layers in the
direction of said web, said spaced metal portions on
opposite sides of said web extending to inturned bends
to provide inwardly extending metal portions extending
25 to said web at the bulb extremity thereof thereby
providing'said bulb with a hollow substantially closed
bulb shape having said bulb layers along the extremity
thereof remote from said web, and at least one of said
inwardly extending metal.portions being joined to said
30 web. '
| 2. A grid tee as set forth in Claim 1,
wherein salid strip of metal provides a plurality of
flange layers at the flange extremity of said grid.
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.3. Agrid tee as set forth in CQaim2, wherein said bulb'is joined to said

web onl.y on one side thereof, and sald fl anges ar web onl .
%on. the other side thereof. 4. A grid tee as set fﬂl“gjiﬁm‘mllm di ng
%farnr wherein said web is a single |ayer central sid*tee.as “‘
forth in any preceding claim wherein said netal is bent to provrde f our
reverse bends with two reverse bends bei opposi te and substantially
abutting, two of said bulb layers being'ggovided by separate substantially
coplanar laterally extending nmetal portions. 6. A grid tee as set forth in

d aim5, wherein said op@psrgeﬁgga6&§s anggtabyrt arn] wgﬁ?ern

web. 7. Agrid tee as set forth in any preceding ¢ ear
center of said gidid jpuldyds dringd §°a§%6 ¥ek 9Phﬁe°’bf°%%|$?%bth@e¢:grl d .

tee for suspensigny eriild Fgangesbarantjbahbil 96 B218i woeT OBy dsis Cndast e h
reference to F'%ﬁde fﬂE%JG% Fig. 2 or Fig. 3 of the acconpanying draw ngs.

4, A grid tee as set forth in any preceding
claim, wherein said web is a single layer central web.

5. A grid tee as set forth in any preceding
claim, wherein said metal is bent to provide four reverse
bends with two reverse bends being opposite and
subStantially abutting, two of said bulb layers being
provided by separate substantially coplanar laterally
extending metal portions.

6. A grid tee as set forth in Claim 5, wherein
said opposite reverse bends abut along the plane o0f said
web.

7.- A grid tee as set forth in any préceding“
claim, wherein the shear center of said grid is
substantially along the plane_of said web.

8. A grid tee for suspension ceilings,
substantially as hereinbefore described with reference to
Figs. 1 and 1a, Fig. 2 or Fig. 3 of the accompanying.
drawings.




