1 2152548 CElI LI NG PANEL The present invention relates
to a pO%~shaped netal ceiling panel. 5 - \Wen the ceiling panels of .
t he Yype-gescribed are installed on the ceiling by formng side joints
bet v eg,adjacent ceiling panels, thr di mensi onal vision is enhanced and
esthetic£ffect is inproved. A ceiling panel with onlZ{HRE4K/ s cannot be
10 ecurely joined to a suspension bar. As a consequence, conventional
ceiling panels are provided with nmount- ing. flanges which are formed by
bending the side walls inwardly so that the nounting flanges can be
securely attached to the susPBEBING BANELThe nounting flanges 15 are
joined to each other by welding so that deforma- tions of the ceiling
panel s can be prevented. How ever, when the thickness of the nounting
flanges is thin, it is extrenely difficult to joint the fl anges by wel ding.
20 TheTbFe§€ﬁFePﬁvéﬂY?BﬁlﬂBSrﬁﬁﬁEe?ot%o?v%P¥T§h e and ot her
probl ens gn nteted _in_the,convention- al ceiling panels. The present
inventions?ﬁgge%8§glﬁgo€%88%’a nmetal ceiling panel in which upright side
wal Is are extepfigdl 2he colioHY! SIREELI U EhoEyOl degotygopal bottomplate;
t r e walls a

the upper portions of the uprrght si bent 1nwardly in paralle
with the Bebt @HsBh21E8dI BnSURE 8eiling by forming side joints

between adjacent ceiling panels, three dimensional
| vision is enhanced and esthetic effect is improved.
A cgiling panel with ohly side walls cahnot be
10 securely joined to a suspension bar. As a conseguence,
| conventional ceiling paﬁels.are pfovided with mount-_
ing.flanges'which are formed by bending the side walls
inwardly so that the mounting flanges can be securely
attached to the suspension bar. The mounting flanges
15 are joined to each other by wéiding so that deforma-
tions of the ceiling panels can be prevented. How-
ever, when the thickness of the mounting flanges is.
\_ thin, it is extremely difficult to joint the flanges -
by welding. '
20 The preseﬁt invention was made to solve the
above and other problems encountered in the convention-
al ceiling panels. .
The present invention thereforelprovides a metal
ceiling panel in which upright side walls are extended
25 from respective sides of a polygonal bottom plate;
the upper portions of the upright side walls are bent

inwardly in parallel with the bottom plate in such a



2 way that the bent portions formnounting flanges. and the adjacent
nmounting fl anges overlap each other at their ends; the portions of
upper nounting flanges overlying the | ower mounting flanges are 5
depressed downwardly to define respective end recesses; fastener
ditsposed wi thin each of these recesses; ng t he upper and | ower
fldangeés are securely joined to each other y the fastener neans. 10

One of the features of the present invention resides in that adjacent
mounting flanges are joined. to each other by fastener neans such as-
screws, rivers oryifeldkeuRd udill poidaloHlee Taral mbliftt iy CkIBEge 0l atdie
nmount i ng fl anges, ey can be securely joined to each 1 her Anot her
feature of the presenddidvent imdurntisiglElangeshateapl aatRnetharaas are

di sposed with- in the respective end recesses of the upper nounting flanges
wi thout any protrthiein euodsi ottse gwirtihiainsmedn thee uppeki mguptimg in
accordance with the present 20 invention is attached to suspension
bars,. the nount- fhangeareesrivinddhe deyer moustdngr §éangeatare with the
suspen3|on bars or the joint nenbers thereof, whereby stable_and reliable
jornt betweeh thedeR¥essRf HReMEIRLHY QQE49§§ﬁ@n§P§HeS§F¥ec§ﬂdbEeB%?%?%ed

ly 25 d t ffect b d The, ab d oth
b ects, of foct s, EREHERPESMANE i AMSRRec P RE o FaCEADL) ROBRE  on i 11

become recesses; and the upper and lower mounting flanges

i_ﬁ_/ are securely joined to each other by the fastener

| ' means.

10 One of the features of the preeent invention
resides-in that adjacent mounting flanges are joined.
to each other by fastener means such as screws, rivets
or the like so that regardless of t@e thickness of the
mounting flanges, they can be sectrely_joined to each

15 other. Another feature of the present invention
resides in that the.fastener meaﬁs are disposed with-
in the respective end recesses of tﬁe upper moﬁnting
flanges without any protruding portions so that when

the ceiling panel in accordance w1th the present

)

20 invention is attached to’ suspen51on bars, the mount-
- : : ing flanges can*be-brought into surface contact with
the suspension bars or the joint members thereof,
whereby stable and reliable joint between the ceiling
panels and the suspension bars can be obtained easily
25 and esthetic effect can be enhanced.
The above and_other objects, effects,-features

and advantages of the present invention will become



nore apparent fromthe follow ng description of pre- ferred enbodinehts_"

t he taken in conjunction with the acconpanying draw ngs, in which: FIG
14 t\op view of a ceiling panel in 5 accor dance with—-the present

[ vap i gn; FIG 2 shows-a devel opnent. thereof in perspective. view, FIG 3

I B avsgctional view, on an en|arged scale, taken along the line Ill-111 oﬁ;;
FANG _A; 10 ~ FIG 4 sh a devel opnent of a nodification of the
ceiTing panel shown in FIG I, FIG 5 is a top view of the nodification of
FIG 4; and FIG 6 is.a side view, partly in vertical sec- 15 - tion, of

cei | i ngoRANRl s A EHRS ke £680bIHg ASsEPOYRiILN &t Gre- a ceiling panel

I n accord- ance wth the present invéntion conprises a rectangu- |lar bottom

pl at e flortdy iodiinde téltherdorStakbnaid ddnpuhertbmgvigardly fromthe
four side edges of the 20 bottom plate 1, and mounting flanges 6, 7, 12

and 13lertccommmiiingaidrawihgsangheshichm t he upper edges of the upright
side walls 4, 5, 10 and 11, respectively, and therefore is in the formof a
shal | ow boXEIGHhd dei 18 rkgppaiew PE Andeiding papdl imtal sheet such as 25
%? aJngégggéﬂég(aiéﬂuiﬁ%engggn%agggegiigg;ned.by be”dihg a plate

FIG. 2 showé a development theréof in perspective.
view; | | _

-FIG. 3 is a sectional vieﬁ, on an eniarged scale, - -;';)
taken along the line III-III of FiG. 1l;

10 FIG. 4 shows a development of a modification of
the ceiling pagel shown;in:FiG. 1;

FIG; S is_a top view of the modification.of FIG.

4; and - _
. FiG. 6 is. a side view, partly in vertical sec-
15 tion, of ceiling panels attached té a ceiling.

As shown in FIG. 1, a ceiling panel in accord- -
ance with the present invention cqmpriseé a rectangu-
lar bottom plate 1, upright side walls 4, 5, 10 and
11 extending upwardly from the four side edges of the

20 .bottom plate 1, and mouﬁting flanges 6, 7, 12 and 13
bent inwardly at right angles-ffom the upper edges of - | .
" the upright side walls 4, 5, 10 and 11, respectively; .
and therefore is in the form of a shallow box. The |
ceiling panel is made of a light metal sheet such as
25 ~ an aluminum plate.
. The ceiling panel is formed by bending é plate

as shown in FIG. 2. The plate comprises the bottom



as shown in FIG" 2. The pléte conphises t he bottom plate 1, el ongated
panel  portions 4a, 5a, |OCa.and Ila which are integral with the bot

1 and constitute the upright side walls 4, 5, 10 and 11, respecti and
el ongat ed panel portions 6a, 7a, 5 12a and 13a which are int th
t he .el ongated panel portions 4a, 5a, | and | la and are extended rdly
%ﬁereof; The outward el ongated panel portions 12a and 13a are slightly -

shorter than the inward el ongated panel portions 10a and Ila while 10

t he outward elonggted'panel portions 6a and 7a are substantially equal in
length to the i RRBFE &F oRLRRERLARANGRATIHS M 4@nd 58a. 1PRopBEt i ons 14 of
L-shape in cros are struck out, of the two ends of the outward

]
el ongat ed 15 iﬁgﬁébiggr?¥%nﬁﬁﬁﬁﬁ¥ﬁ} the pogton pdatgal @8R8 recesses

16 are defined - shaped. proj.ections 16.. 1n |ike nner,.L- shaped
proj ections 15 §¥%£gﬁ:‘hg u?'%é)ﬁtgﬁgt t%%ee (fg'lcﬁqt'her"o wﬁf’g %F’On‘gat ed
panel .portion 13ag¥b) LBy | Ny : A Qghi Lt h-the outward
el ongat ed panel pgﬁg?gﬂvﬁgg, ggPt at é% <f§%esse f%gng g%fi%éd by the

proj ections 15. 178€ah@r 129Ny citd Aiftefrdinrikhojtdet e2Bagadeand 15. are
formed with small holes 30 and 31, respectively. The recesSes 16 and 17 are

formed at positpanelZ2bortioms abent54,0 Idwe anddlacdpds azk tReefdaat i ng

Lianges outwardly thereof. The outward elongated panel
‘portions l2a and 1l3a are slightly shorter than the
inward elongated banel portions l0a and lla while

10 the outward_elongated panel portions 6a and ?a are
substantially equal in leggth to the-inwérd elongated
panel portions 4a and 5a. |

Projections 14 of L-shape.in cross section are

struck out of the two ends of the outward elongated

15 panel portion 1l2a as éhown.in FIG. 2 so that end
recesses 16 are defined by thé L-shaped projections
16. In like manner, L-shaped projeéﬁions 15 are

N struck out.of the'two ends of the outward eiongated'

panel portion 1l3a which is in opposed relationship

[

20 with the outward elongated panel portion 1l2a, so that
end recesses 17 are defined by the projections 15.
The horizontal portions of the projections 14 and 15
are formed with small holes 30 and 31, ﬁespectively.-
The recessés 16 and 17 are fofmed at positiong

25 adjacent to the inner edges of the mounting ffanges
12 and 13, respectively.

When the inward panei portions 4a, 5a, l0a and



12 and 13, respebtively. When the,inmafd-panel portions 4a, 5a, |'Ca and

5 11 bent upright with respect to the bottomplate 1, the uprjght sjde
wal | /5, 10 and 11 are formed. Wen the outward panel portions 6a; 7a,

12a 1%a are bent inwardly at right angles with respect 5 to the _

I nwak d el portions or upri side walls 4, 5, 10 and 11 i'n such a way .-‘;
t hat surfaces of the projeCtions 14 and 15 are brought into contact '

with the upper surfaces of the inward panel portions 6a and 7a, the
fundanent al shape of the ceiling panel 10 in accordance with the present
|nvent|dmamandnbanme@pr&ghﬁewﬁthbedspbotetothﬁeshmiﬁmms of the projec-
tions 14 and 15; that is, the bottomwalls of the recesses 16 and 17 are

br ought Blte dontteet umirtilghttheidppuﬁléar#acés 0 amd hbuare ng flanges 6. and
7 or the_ 15 i nward panel portions 6a and 7a. Therefore, the width of
the i nwelrFeshrel Wﬁﬁﬂn§§ﬁs°PGHa£ﬁdPPP§1nB§Ftb%n§r@%te?athb%ﬁthe width of the

TR SRR P et LA A
3;I §n2f<¥ﬁ%ﬂ%h rece Q%%hg gokg 8fe gfi?ggzg{agﬁg%gﬁgggtagfemffatfgg =
upper suyf f %C,eid?fan@q_lnﬁﬂmshEﬁ bl @Agethat the surfaces of
the projections 14 and 15 are brought ihto contact
wigh the upper surfaces of the inward pane; portidné i;~J
6a and 7a, the fundamental shape of the_ceiling panel
10 in accordanceawith'the present'invention-ié obtained.
| As described above, the surfaces of.the projec—,
tions 14 and 15; tﬁaﬁ'is, the bottom walls of the
recesses 16 and 17 are brought into contact with the
upper surféces of the mounting flanges 6 and 7 or the
15 inward péhei portions 6a and 7a. Therefore, the width
. of the inward panel portions 1ba and lla must be
greater than the width of the inward portions 4a and
5a bythe-height of the projections 14 and 15. : \~“
When the-funaamental shape of the panel ceiling
20 in- accordance with the présent invention is obtained

in the manner described above, the bottom walls of

»

the. end recesses 16 and 17 are in face-to-face
contact with the upper surfaces of the 'mounfing flanges
! f? and 12. Fastener means or rivets 19 with a head
25 18 are inserted into the.small holes 30 énd 31 of the

recesses 16 and 17 and passed through the mounting

flanges 6 and 7 and the lower ends of the rivets 19



11 and 12. Fastener neans or rivets . 19 with a head 25 18 are
into the small holes 30 and 31 of. the recesses 16 and 17 and pasgeé
the mountirng flanges 6 and 7 and the | ower’ ends of the rivets 1 :
formed into heads as indicated by 20 so that the nounting flanggs ‘6
afle securely joined to the adjoining nnugging flr-anges 12 and 13.
caSe, the heads:- 18 of the rivets 19 are disposed within the 5 recesses
16 and 17 without protrudi ng beyond the upper surfaces of the flanges 12
and 13. Thus the ceiling panel in accordance with the present invention is
constructed. It hase hfvamedesiortichédatdsanst Aedivabhednpyf2Angestidt thd?2 and
13 are disposed over the nounting flanges 6 and 7, but, as shown in FIGS. 4
and 5, projectiomounting fiRnges §e andr dcRrsusechrehy hoimed nkP ftkages 6
and 7 so that the flanges 6 and 7 are di sposed over_the_flanges 12 and 13.
15 So f aradioHENDIFRG iEleqgesat2t ABbLEt ontPI BpEs 10338,
rectangul ar in shape,, bu

pol ygonal shape. th? :Tliﬁd:é’sfo%(%ﬂeﬁ%f‘g(gl ?5{ ?‘%ﬁggf’t ?ﬁépé%‘?‘??%b&gh‘ﬁfe?ﬁn% a
oL 0.t The SEGEHHEF 1 hd EVNS6EOprockQaF byond L8 e Lorer
upper surfaces of the flanges 12 and 13. Thus the
.ceiling panel in accordance with the presént invention
O, is constructed. '.
It has been described_that the mounting f£langes
10 12 and 13_are disposed over the mounting flanges 6
and 7, but, as shown in FIGS. 4 and 5, projections.lg
and 15 may be struck out of the mounting flanges 6 and
7 so that the flgpges 6 and 7 are disposed over the
flanges 12 and 13. |
15 Sd far it has been described that the bottom plate
1l is rectangular in shape, but it is to be understood
that it may be of any polygonal shape.
N Next the mode of installation of the ceilihg

panel on a ceiling-will be described with reference

“*

20 to FIG. 6. First the upper surfaces of the mounting
o flanges 12 and 13 of adjbining ceiiing panels are
abutted against the lower surfaces of horizontally
extending flanges 24 of a suspension bar 23 suépended
from a suspension~bar supporting beam 21 by'means of
25 a metal fixture 22. Then, U-shaped members 25 each
having an upper limb 27 and a lower limb 26 are fitted

in such a manner that the lower limbs 26 are disposed



abutted against the |ower surfaces of horizontally extending flanges 24 of
+#3pensi on bar 23 suspended from a suspensi.on-bar supporting beam 21 by
25 a nmetal fixture 22. "~ Then; U shaped nenbers 25 each havi ng
linmb 27 and a lower linb 26 are fitted in such a manner that the
nbs 26 are disposed -7 belowthe nounting flanges 12 and 13 and | 7
per |inbs 27 over the flfanges 24. Thereafter, wing bolts or screws 28
s0 screwed t hrough the upper |inbs 27 that. the | eading ends of the wi ng
bolts or screws 5 28 are forcibly pressed agai nst the upper surfaces of
the flgopss é‘i’eQﬁodx{ﬁr_ﬁjlsﬂl‘%ﬂ@e%”-lléarana?’MY"QﬁEleEMetﬁﬁ?ﬁf' l'ing panels are
fixed in place. Accordi’ng to the present invention, e inwardly bent
mount | Dimbé AP aSvert ELieDiflRthdest [24eachrhetrBaE LBy, 1Qing bastgner neans as
descri bed above so that the structural strength of the ceiling panel can be
en- haorescrewsiriharmeeo fsrxtesedr tiwanghdtheotppent Limbsbeyond t he upper
surfaces of the upper nounting flanges so that the upper surface of the
nmount i 34 tlsat the akrpdinaends ofokyiet wingobolitsact sepewst with the | ower
surface of the suspension bars. As a result, the connection between the
stispend? AEDFUTIRLE RFSSSeS RgaRFs $heaHPBeTsEREFRFE8d and esthetic L

effeCtoEaﬁhgeffaéggg*Eﬁ of the suspension bar 23, whereby |

the'ceiling panels are fixed in place.
Accordiﬁg to.the present invention, the inwardly _ _ \;;J

bent mounting flanges are joined'With each other by

10 fastener means as described above so that the
structural strength of the ceiling panel can be en- .
hanced. Furthermore, fastener méans do.not protrude
beyond the upper surfaces of the upper mounting
flanges so that the upper surface of the mounting

15. flanges can be brought into surface coﬁtact with'the
lower surface of the suspension bars. As a reéult,
the connectionibetween the suspension bars and the
ceiling pgnels can be stabilized and esthetic effect

can be'enhanced.

2



20 8 CLAIMS 1. A metal ceiling panel conprising: a pol ygonal
plate, upright side walls extending fromrespective sides of said
bottom plate, nount- ing flanges extendhg inwardly at right angl
and fromthe upper edges of the respechi ve upright side walls in Pps
With said polygonal bottom plate, one of the nounting flanges of the .
"dj oi ning upright side walls Ilying at the end portion thereof over the
ot her nounting flange, the end portion of said one nounting flange which
“overlaps- or overlies the other nmounting flange being provided with a recess
depressed toward the bottom pl at-e; _4+he undersurface of the bot- tomwall of

th bei in f -to-f NS ith the. _
o her "ot g Brange: PG Gror T e A PR SRR o
o] e recess a | I

BdrtBhoHOl.22 O JIONA ] | AdRaIAg! Rbn 10 ohe and

the other nountTng _ges-h - se ol ned to each other, the head of
sai d fastener ”?éBEeEﬁiGS_&i&é%rbffﬁhihﬂﬁélygbﬂéh?bh&&@&ﬁp&ﬁtbbahohhtdoes
not protrude beyond the upper surface of ‘the one mounting flange. 2.

The netal ceili mg?pﬁmshgaﬁcggﬂémﬁ@ Mwrdlly atharight saiglesewdsh,i s for med
By striking out of the _

) and from the upper edges of the respective upright

~ - side wallé in parallel with said polygonal botﬁom plate,
one of the mounting flanges of the adjoining upright_
side walls lying at the end portion thefeof ove:_the
other mounting flange, the end pgrtion of said one
mounting flange which overlaps or overlies the other
mounting flénge being provided-with a recess depressed
toward the bottom plate, the undersurface 6f the bot-
tom ﬁall of the reqess-being in'face-to-face_contact
with the upper surface of the.o§her mounting flange,
and fastener means extending through the boﬁtom wall
of the recess and through said other mounting flange
" .so that the one and the other mounting flanges are
securely joined to each other, the head of said fastener

means being within the depth of the recess so that it

e U9

does not protrude beyond'the'uppér surface of the one

mounting flange.

2. The metal ceiling panel according to claim 1,
wherein said recess is formed by striking out of the

mounting flange.

* [+ L M s *



mounting flange. 11111111 111111 111111111311111 9 3. ‘The netal

ceili anel according to claim1 or 2, wherein the upright side wall of

sai d f punting flange is greater i'n height by the depth of said recess

t han pri ght side wall of safd other 'nounting flange. 4. The netal __
ceiliKR Anel according to cIai%ﬂl or 2, wherein the length of said one '
nmount,i- flange is smaller than that of the-upright side wall to which said

one nmounting flange is connected. 5. The netal ceiling panel according
toclaiml1 or 2, wherein the recess is fornmed at a position adjacent to the

inner edge of t Mg dmmetaln¢efilangepanel according to claim
1 or 2, wherein the upright side ﬁall of séid one
mounting flange is greater in height by the depth of
said recess than the upright side wall of said other

mounting flange.

L .t?),

4. The metal'ceiling panel according to claim
1l or 2, wherein the length of said one mounting" S ) ““J
flange is smaller than that of the upright side wall

to which said one mounting flange is connected.

5. The metal éeiling panel according to claim
1 or 2, wherein the_reéess is formed at a position

adjacent to the inner edge of the mounting.flange.
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