CEl LI NG STRUCTURE 2153407 This-invention rel ates generally to

ceiling con~ struction and installation and particularly tqg a 5 ceiling
structfn@avi ng a ceiling.surface conposed of ceiling material' units which
can be urately-installed in proper positions in bays forned between

joint menbers assenbled in grille or .grid configura- 10 - so-called fégse
ceilings, which are generally degra- tivé&land constitute ceiling surfaces
spaced apart fromthe rough:bare ceiling of an architectural str.gqgr$4q;3e
met hod of formng a decorative ceiQHIIINGS STRUQTURECe by installing cel [
material units in bays between joint nenbers or furring nenbers assenbl ed
in grid configuration is known and is being practiced in various forns.
However, if the edges of the ceil- ing _ material units are nat precisely

aligned in 20 or t hogukal LHAN AR Helhtes Generaliye teceiddng FPpr esent
ave bean pr opos REEIRLTh GV | {PARRIhiAs (el BAEH SR E2 font has
ctruct ural of gani SRt HIE AR TN £ deit i B tRelcoiBlest ! o
present state of $f'ecéiiind‘%§égﬁﬂll_ QU i¥ A @¥dd B accurately
installed in proper positions in bays formed between
joint members assembled in grille or grid configura-
] tion. This im}ention.is particularly applicable to e
10 .so~called false ceilings, which are generally decr-ra-
.tive and éonstitute éeili‘xxg surfaces ‘spaced apart
from the rough bare ceiling of an architectural
structure. ' ' - ¢
The method of forming a decorative ceiling
15 surface by installing ceiling material units in bays
between joint members or furring mentbers assembled
in grid configuration is known and is béing practiced
in various forms. However, if the edges of the ceil-
‘E’ . . ing material units are not preci:'se.‘_[y aligned in é
20 orthogonal horizontal.directions,' the ceiliﬁg will
_ preéent an unsightly appearance. Heretofore,
various modes of ceiling construction have been
proposed, but those in which the precision of align- o c
ment has been considered to be of great importance |
25 have been of complicated structural organization and

have lacked practicability. Thus, in the present

state of the art, no suitable forms of ceiling



construction have been reduced 'to practice.” This i'nventi'on provides &~ -
ceiling structure of & construction by which edges of ceiling materi al
uni ts can be precisely atigned. 5 . According to this invention, __{:)
there is provided -a ceiling structure conprising: a horizontal support '—
structure.of- ri'gid grid formconprisingfirst joint nmenbers and second
joint nmenbe®rs crossed orthogonal - |y therewith to form and enconpass open
bays each 10 adapted to receive therein a ceiling material unit, the
first joint nenbers being suspendedly fixed in space; positioning nenbers
each of whi ch hascenstarudtion feave budnialdduged pengracitdeeli rst and second
positioning parts extending fromthe nounting part, 15 and a hol di ng
part, and four of whi (Fhis cineenkian arqvides woeelildiggpstrycterei et | oi nt

menbers at positions respectjvely near .the four corners of each bay; a
Blural ity of the RFPRSERIEELAD HY HHGh SA9eD oS FaUID Beseraali n a

respective bay a u - 20 c.pbasitioned in specific alignnent by
the position- i ng'gnngﬁ%eé%;g e%erlc?})%ee%j[#% aﬁég&e&%i xed to each ceiling
material unig and coopgsadidely £4/N&iPLn i | dign digsgof the
positioning nmenbers of t‘_ﬂée co__rér/espoqénﬂdliér)\glﬁ%ﬁlo s'e%glreggt _&e ggIB| ir"né mat eri.al
unit 25 in theasgsriing sthgiwErd cogdraiiit @f hodizontuenslppoks t hat

each posi- tioning nenber has nutually perpendicular first and
structure of rigid grid form comprising first joint
members and second joint members crossed orthogonal-
~ ly therewith to form and encompass open bays each
10 adapted to receive therein a ceiiing material unit,
the first joint membérs being suspendedly fixed in
space; positioning members each of which has a
A mounting part, mutually perpendicular first and second
positioning parts extending from the mounting part,
15 and a holding part, and four of which are secured
at their mounting parts'to first joint members at

positions respectively near the four corners of each

bay; a plurality of thé ceiling material units each

~ being thus received in a respective bay and accurate-
20 ly positioned in_specificfalignment by-the position-
ing members; and securing means fixed to each éeiling
material unit and cooperatively functioning with the
N

holding parts of the positioning members of the
corresponding bay to secure the ceiling material unit
25  in the.specific alignment.
A feature of this invention is that each posi-

tioning member has mutually perpendicular first and



and second positioning parts, and, when the position- ing nmenber is so
mount'ed at its nounting part to jts first joint nmenber that one (e.g., the
firs positioning part is aligned with the tongitudinal 5. direction of |,
one ¥g., the first) joint nenber, the other (second) positioning part is
aligned with the longitudinal direction of the other (second) joint nenbers
of the sanme bay. Accordingly, by usinghe two positioning parts a

reference data, a 10 rectangul ar ceiling material unit (i.e., panel) can
be aligned in two orthaogonal, directions in the hori- zontal flane. Anot her

feature of thiadd SeSANdoRCSItLRRING PATES | PRY. nWhER Bhe URPELIERMRI ) can be
readily attached 15 fQ_a d_fromits positionipg, nenpers

i ndepen- dent Ilfgo%"efﬁgroﬁ'ﬁe’r~-gcg’?’f"?i%§ﬁnﬁ%e%?§| mﬁﬂ‘}p"‘gé?gmﬁgf' b§° r'rhngﬁt enance
and ot her wor kesi v e i lekNg | SRl LLiLed. After a

cei ling nater?gfgﬁ%gﬁ Eas?@ggggdgpgghggé 5%' an Bgérggﬁ%f§ attached in 20
its former spe@ditdicndvid part P bl ignebheitheehdr ¢offithdsnanvention is
that the holding part of each positioning nmenber is provid- ed in that
menber, i ch dlreetion ofc omel (al.lgy ,pehe fepdiuljoinpomenben, ng parts.
Therefore the ceiling 25 material unit can be attached to the hol ding
parts and, at thee athes t(isesconddspepgiticgisg partr isch)igned with

the longitudinal direction of the other (second)

joint members of thg_same bay. Accordingly, by using

the two positioning parts as reference data, a &)
10 rectangular ceiling material unit (i.e., panel) can

be aligned in two orthogonal direétions in the hori-

zontal plane.

Another feature of this invention is that each
ceiling‘material unit (panel) can be readily attached

15 to and detached from its positioning members indepen-
dently of the other ceiling material units, whereby
maintenance and other work in the space above the '
ceiling is simplified. After a ceiling material
unit has been detached, it can_be.readily attached in

20 itslformer specific position.

Still another feature of this invention is that
the holding part_of each positioning member is provid- _
ed in that member, which also has the muﬁually per- ;)
per<dicular positioning parts. Therefore the ceiling

25 material unit can be attached to the holding parts
and, at the same time, easily aligned accurately and

easily in the orthogonal directions in the horizontal



easily in the orthogonal djrections in the horizontal

utility, and further fleatures of this invention will be nore clearly
apparent fromthe follow ng detaited description when read in 5 S
conjunction with the acconpanying draw ngs, briefly described below. In the
drawings: .- <FIG 1 is a fragnentary plan view, on a greatly reduced scal e,

showi ng a part of one exanple of a 10- ceihfng structure according to
FIG 2 is arelatively enlarged el evation show ing the

this invention;

pl'ane. The natu

®

manner in which corner parts of two adjacent ceiling panels are.precisely

positi oned by an®kwed to positioning members nount'ed on opposite 15

sides of a first joint_.menber, shown.i,n cros ection; FIG 3 is_a partial
pl an vi ew, correspondi tQé%qqﬁ' »oild urﬁﬁér Eﬁ&hﬁﬁngaFBFﬁF 8t ween the
first joint menb ﬁ@ﬂﬁ. SQCD |OI t] y j oi ned

thereto from oppgisrff%cisl es;quO%]' e “%r‘Jé c}EnggbgééFﬁgﬁkngggt I on

showi ng the manneghd Ediciiing @1 dese@ibitionPafieh kdadegnred in
accurately positioned state to a correspondi ng positioni ng nenber nounted

on a first j®int ¢geififctitit with the accompanying drawings, briefly

_
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described below.

In the drawings: =

FIG. 1 is a fragmentary plan view, on a greatly
reduced scale, showing a part of one example of a
6eiling.structure according to this invention:

FIG. 2 is a relatively enlarged elevation show-

ing the manner in which corner parts of two adjacent

- ceiling panels are precisely positioned by and

secuféd to positioning members mounted on opposite
sides of a first joint'member, shown in cross section;

FIG. 3 is a partial plan view, corresponding to
FIG. 2 and further shéwing a joint between the first
joint member and ends of two second joint mémbers -
abuttingly joined thereto from opposite sides;

FiG. 4 is a partial elevation showing the manner
in which a corner of a ceiling panel is secured in
accurately positioned state to a corresponding:
positioning member mounted on.a first joint member;
and |

FIGS. 5, 6, and 7 are respectively a plan view,
an elevation and an elevation showing in detail the |

joint shown in FIG. 3 between the first joint member



25 ' FIGS. 5 6, and 7 are respectively a plan Vvi'ew, "an el'evation and’
an ¢fpyation showing in detail the joint -shown in FIG 3 between the first
j<y:€&? enber and the ends of the two second jaint menbers. As shown in .
t he drawi ngs and nentioned in the description, orthogonal directions in the
hori zontal plane which are respectively pParallel to first and 5 ¢h§econd
joint nmenbers are designated by the synbols DI -DI and D2-D2. In one exanple
of a.false-ceiling construction according to this invention, as shown in
FIG 1, a plurality of ceiling panels 23 are supported and held 10 in
true ali gnmentangy té‘%@lnﬁfoﬁﬁaghﬁr &we sereedudeint memberseor grid form

conpri si ng, essential%&, a glur li?é of first _joint, menbers 1.$arallelly

di sposed apart at WP PN FRrn BERYTARGS sARA (PPREL QBRI 1R HERS | 1 st
direction Dl - -nl ur ali egend .i9i , er arallelly
di sposed apar ? eas?}g‘aﬁa hép%%llt?\‘églgﬁ? 2’r'§§?gcg%ﬁéi %gc?léﬁ'nﬁé}?%ﬁénéigond

di rection D2- B3 an@S whieH" ar@ Ebg‘pegtﬂrgh§ f:&éﬂ‘i%éir{!&tf'{ fiés?qéalspended from

the building Ceiling structure by a pluralTty of adjusta anger nenbers

14 fixedlsy an@erodd JointcmemBlrs at@paesggaate biiethei sgmpgrdare ceiling
structure and adjustably secured at their [ ower ends, as by a screw and nut
attachnment, t®lh@ldiamg D2adDRets 15 fi xed :
In one example of a false-ceiling construction
according to this invention, as shown in FIG. 1, a -
plgrality of ceiling panels 23 are supported and held ki
10 in trué alignment by a horizontal frame Structure of
grille or grid form comprising, esseﬁtially, a
plurality of first joint members 1 parallelly <disposed
apart at equal spacing intervals and directed in the o
first direction D1-Dl and a plurality of second foint
15 members 2 parallelly disposed apart at equal spacing
intervals and directed in the second direction D2-D2.

As shown in FIG. 2, this frame structure is suspended

from the building ceiling structure by a plurality of -

adjustable hanger members 14 fixedly anchored at their ~
20 upper énds to the building bare ceiling structure and

adjustably secured at their loﬁer énds, as by a

screw and nut attachment, to holding brackets 15 fixed _

to the upper parts of the first joint members 1. The ~

first and second joint members 1 and 2 thus serve as
25 ceiling furring strips, which are very precise and of
firm nature as will be seen from the following

description.



menbers 1. ahd 2 thus serve as 25 .

to the upper parts of the first joint members 1. The first and second joipby T
ceiling furring strips, which are ve

preci se and of firmnature as will be seen fromthe follow ng descri pti onms

The first joint nehbers 1 in the D-D direc- tion are of long I ength
extendinggiFDn1one side extrenity of th&&weiling to the opposite side

extremty either as unitary nenbers or spliced 5 . nenbers. Each fi
j oi nt menber

| at er al

ith a flat bojtom havi along its

rst

1 is formed by a process such as extrusion and has a cross
section as shown in FI
edge parts ben

Fhe 21788 Salnt nSubers; T i the Mi- dikakt Ta.

secon j oi ni menbsnenyaEe pRo1AHbr Ty ERtend iy R oo FERIG:  Tengin

which is just sufbixgicefli £§0b£SLRENEEHLPRY VES NeRS]

iéér dé‘“ nt menbers

1. Each second joint nenber 2 has a crosS 15 sé%élon with a flat bottom
and a central flaexgzemity eithéppassunibady imedivédxrs lorgplitgednd parts 4
In assenbl ed state, the end parts 4 of each second joint
menber 2 areSin amemberng.st Bachafaratt joimt ovember ak eks oforresd Hiyda wal | s 3
respectively of the adLacent first joint nmenbers 1,

(FIGS. 5 and 6).

20
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process such as extrusion and has a cross section
as shown in FIGS. 2 and 6 with a flat bottom having
along its lateral edge parts bent-up side walls 3
and with an upper.structure la. Each side wall 3
has an outwardly bent, horizontal flangg 3a.

The second joint members 2 in the D2-D2 direc-
tibn are of uniform short length which is just
suffic}ent for spanning between adjacent first joint
members 1. Each second joint member 2 has a cross
section with a flat bottom and a central flat part

at its top as shown in FIG. 7 and has end parts 4

(FIGS.'S and 6). In assembled state, the end parts

. 4 of each second joint member 2 are in abutting

state against the outer,faces of the side walls 3
resﬁectively of the adjacent first joint members 1,
the bottoms offthese second and first joint members
2 and 1 lying flush in the same horizontal plane.

At the same time, the above mentioned flange 3a is

. overlappingly disposed.on the upper surface of the

above mentioned central'flat-part_of the end part of

the second joint member 2. Each second joint member

2 thus abutting at its one end against a first joint



the bottoms of these second and first JOInt “menbers.. 2 and T Tying fllush™n”
thgéégre hori zontal plane. At the sane tine, the above nenti oned fl.ange 3a
I s

central flat part of the end part of the_second joint nenber 2. Each second
joint menber 2 thus abutting at its one ~dnd against a first joiht . .-7 -
menber 1 is in coaxial alignment with another second joint nenber i‘ﬁhose
end part 4 is abutting that first joint nmenber 1 on the opposite side

thereof. The end part 4 of each second joint nmenber 2 is 5 secured in
t he fol | owi ng member 1olshinf¢eakiak altmrmntespmidlam@tﬂmrstsejcomﬂl menber
1. On the upper face of the end part 4, a connecting nmenber Is held
downwar d at |t3°h?'ﬁdp%m]b%¥t?dﬂ‘%§ﬁ £ razty dsssé’d’ rt(!lat'%rough a

slot.in the co nec nd the t, ), Ra f oi nt menber
2 and screwed ﬁ‘f% ?ﬁﬁge‘&em?gbf °'hnq'ﬁ lﬁeeq%’ dsed f1 ush
agai nst the | ower € " vi ewed
in the D -D1 di rectlonagﬁ%oéa%:%n%e |ng rre A%in r&{he S ape of 15 t he
letter "zgd" wsbbuBedeit -ERENESELIGWLY w&xe%:aéolérﬁ FGnke el st he | oi nt
menber 1 and a bent-up flange 12 at its other end. During assenbly, the
corresponding first joint member 1. On the upper

face of the end part 4, a connecting member 8 is

held downward at its middle portion by a bolt 10

passed downward through a slot.in the connecting o

1: member 8 and the top part of the joint member 2 and
screwed into a tapped hole in an attachment plate 6

disposed flush against the lower surface of the top

b

| appi ngl y di sposed on the upper surface of .the 25 -above nentioned .

part of the joint member 2. As viewed in the D1-Dl1 o,

direction, this connecting member 8 has the shape of
15 the letter "zed" with a bent-down catch flange 9 at

its end nearest the joint member 1 and a bent-up

flange 12 at its other end. During assembly, thé

bent-down catch flange 9 is slipped over the afore-

mentioned flange 3a fitted on the upper surface of
20 the extreme end of the second joint ﬁémber 2. The
flange 3a is thereby interposed between the connect-
ing member 8 with its catch flange 9 and the upper
part of the ektreﬁe_end of the joint member 2. ~

The connecting member 8 is connected to a connect-
25 ing member 5 by a bolt 13 passed through a bent-up
flange 11 of the connecting member 5 and screwed into

a tapped hole in the bent-up flange 12 of the



i

bent -down catch f

lange 9 is slipped over the afore- nentioned fiange 3a -

fitted on the upper surface of 20 the extreme end of the second joint

nmenber--2. - The fl

menber 8 with its ctatch flange 9.and the upper part of the extrenme end of
2. The connecting nenbe+$8 is connected to a connect- 25

t he j oi nt «nenber

ange 3a is thereby interposed between the connect- ing

ing-nenbeﬁ“B by a bolt 13 passed through a bent-up flange 11 of the
connecting nmenber 5 and screwed into a tapped hole in the bent-up flange 12

of the connect

in The connecting nmenber 5 is flxed to the
upper part of thecggﬁﬁﬁgPT3|Wﬁ“qﬁ?ﬁﬂé Qé%QQFQFﬁﬁa th Pod@h t he

®

connecti ng nmenber f 0|nt nber n |
screwed into tappeg %(%Imt)héhéj ertf’)ren%rﬁh cﬂr?éﬁ’tt &% 6. Wile
the connecting negbgy ﬁbiésf1¥§55§éat 5Hﬁ43ﬂ§§3

connecting nmenber 8 1s free to nove s 8% 2- dlrectlon rel a-

10 tive to thessgh@nghé OhpperEFRLE 8f OEhdmjcstllfhﬁ iménbe® PNl By
tightening the bolt 13, the connecting nenber 8 is urged to nove

horlzontalIy5amaysérewedhenedjtappeﬂ;halex jithe mhdwe mentilomedby its

bent- down catch
agai nst the abutt

10
Y
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flange 9 is forced to tlghtly clanp the 15 side wal |
atgachmeptrplate 6.

While the connecting member 5 is fixed to the
second joint member 2, the éonnecting member 8 is

free to move slightly in the D2-D2 direction rela-

‘tive to the second joint member 2 on ﬁhich it is

mounted. By tightening the -bolt 13, the connecting
member 8 is urged to move horizontally away from the
adjoining first joint member 1, whereby its bent-
down catch flange 9 is forced to tightly clamp the
side wall 3 against tﬁg abutting end part 4.

‘A feature of this combination of these fixed
and movable connecting members 5 énd 8 is that their

bentéup flanges 11 and 12, which are mutually parallel,

‘are tilted somewhat to slope upward and toward the

first joint member l. Accordingly, when the bolt

13 is tightened as described above to draw the

flange 12 toward. the flange 11, an upward component
of force is imparted to. the flange 12. As a consequ-
ence, the connecting member's functiohs as a lever
with the bolt 10 as a fulcrum and is subjected to a
moment causing its end with the catch flange 9 to

beér down firmly on the flange 3a of the first joint'

3
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A feature of this conblnatlon of these flxed and anabIe connectlng menber s
5 8 is that their bent-up flanges 11 and 12, whi ch are nutual | y

p el, are tilted somewhat to sl ope upward’ and.toward the 20 first «
jo menber 1. Accordingly, when the bolt 13 is tightened as descri bed
above to draw the flange 12 toward.thé& 9tange 11, an upward compongnt of
force is inparted to the flange 12. As a consequ- ence, the connedeng
menber 8 functions as a lever 25 with the bolt 10 as a fulcrumand is

subjected to a ment, caysing i.ts end w he, catch flange 9 to bear down
firmy on thenﬁﬁﬁﬁﬁ'as g%“?ﬁet%FrQP sp t thengppend 13g#ﬂﬁs the one end
of the second ele r u e e first

j oi nt menber Jl.dln a porsi%tlvg-fﬂ Iocl?g%x §§ Eﬁ Ea%ﬂr%% ﬁ[}%e? gment

t her ebet ween iyp3itnfte rddttdz di H9CkHl 9es§t1ve§9d1wﬁeae§£&é' ? 186 ion. The

first and second joint nmenbers 1 and 2, when assenbled In ove
descri bed nmannelative movemenite thergbetwbeantnWehé Hpane eﬂséeﬁﬂénor bays
24 in which respective ceiling panels 23 are fixed and 10 t hus -

supported Eagtd dhhe ivegtimadl diYectibhus fi xed by positioning and
fastening nenbers in the manner descri bed bel ow.
The first and second joint members 1 and 2,
when assembled in the above described manner, form
a grille or grid frame with frame openings or bays 24
in which respective ceiiing panels 23 are fixed and ;\J
10 thus supported. Each ceiling pénel 23 is thus fixed
by positiéning and fastening members in the manner
described below. |
Each first joint member 1, in its portion inter-
posed between adjacent bays 24 on opposite sides
15 thereof, has two pairs of positiening members 16, lé6a
and 16, l6a respectively at opposite ends of that
portion as shown in FIG. 1. Each peir comprises a
first positioning member.16 and a second positioning
member l6a of symmetrically opposed shape and position
20 with respect to the centerline of the joint member 1
as shown in FIG. 3. In other words, as shown in FIG.
1l, each bay 24 is provided at its four corners with
four positioning members, those at one pair of ' \,)
.diagonally.opposite corners being first positicaing
25 members 16 and those at the other pair of diagonally
opposite corners being second positioning members l6a.

Each positioning member is mounted on the upper part



£

Each first joint member 1, in its portion inter- posed betmeen adjacent

bays 24 on opposite si‘des 15 t hereof, has two pairs of positioning

menbers 16, 16a and 16, l1l6a respeetlvely at opposite ends of that portlon
as shown in FIG 2. Each pair conprises a first positioning nenber 16 and a
second posltlonlng nmenber 16a of symetrTd8Tly opposed shape and position

20 wi t i~ respect to the centerline of the joint menber 1 as shown in FIG

3. In other words, as shown in FIG 1, each bay 24 is provided at its - -four

corners with four | ﬂ4%§§} t agonal |l y
opposite corners £ﬁ%§ '€$§?ﬂﬁggﬁ?ﬁbnlng q’n@ﬁ%ﬁ?%b%Gegnggthose at the
ot her pair of di agima!|in OPIES) (2 & Er s bei ng second positioning nmenbers
16a. Each positioning nenber is nounted on the upper part la of its
first joint nenber 1 [Baclerefisthi®’ fixrsthand isedondSpozizidningEmebert t he
first and second positioning nebers 16 (or 16a) is forned fromplate

mat eri al and has 46 5(or Jfahaks rinmmed £yom plate oateripli endnbast ang hori -
zontal l'y as described above, a vertical flrst7p05|t|on|ng part 18 (or 18a)

in the form ®f a.R#%H%Ftﬁ?ﬂnﬁkﬁﬂ1Rﬁqﬁuiinﬁﬂq Rg pari=17 and
parallelly to the fi oi nt, ne d a vert| 0 econd
positioning part ﬁgpé%iﬁ 3% 4Fﬁ¢ﬁ§§%§' cai first

- positioning part 18 (or_18a) in the form of a plate

bent down orthogonally to the mounting part 17 and
L parallelly to the first joint member 1 and a vertical
10 second pogitioning part 19 (orl9a) in the form of a
plate bent down perpendiculariy to ghe first joint
member 1 at one end (upper end as viewed in FIG. 3)
L of the first {or second) positioning member 16 (or
l16a), this end being near the corresponding corner
15 of the bay 24. A cutout 20 (or 20a) of the shape
Shown in FIG. 3 is provided at the other end of the
poéitionin§ member 16 (or lé6a).
Each ceiling panel 23 in plan view, in the illu-
(% strated example, is of square shape which is larger
20 than the opening of the bay 24. As shown in FIG. 2,
the outer peripheral edge part of the panel 23 is in
the form of a vertical edge wall 25, inside of and
\,( spaced apart from which is a vertical inner wall 26.
This inner wall 26 has along its upper part a colr
25 tiguous inclined part 27 sloping upwardly and inwardly
and along its lower part an outwardly projecting

ledge 28. A louvre 29 is aqcommodated within the



pl ate bent down perpendicularly to the first jooint nenber 1 at one end
(Jh;ar end as viewed in FIG 3) of the fi-rst (or second) positioning menber
1 )gr -16a), this end being near the correspondi ng corner 156 of the bay .
24~ A cutout 20 (or 20a) of the shape shown in FIG 3 is provided at the

ot her end of the positioning nenber Ié‘(or 16a). Each ceiling panelr 23 in
plan view, in the illu- strated exanple, is of square shape whichi\fllarger
20 than the opening of the bay 24. As shown in FIG 2, the outer

peri pheral edge part of the Bamel 23 is in the formof a vertical edge wall
25, inside of S8diBgapeRedpart 10, EhewAPase engonRrssed bY ke wall 26. This

' 'l 26 ;has_.al ' ' -.25 i [ nclined t

275l opi ng updAPRE, VAR PRiar B BSRArd) ShoSF: SPRAEFSDT S0 out var di Y
sl opi ng e EF°3 ar

anel 23 in ¢ A Riache NBRRECedde' P27 ERARRNE FRLY| 29680 B cam Tl 54 s

supported on ?&ds%banapahpluaaar ifdgftohat8ec8HEgc¥ayi tRoth® be com
pressed and placed in intimate contact with the 5 | ower surfaces of the

j oi nt nelber s lbwerd sirflcest bé thel joinpanehbE@Bsi 3 andt 2l wiesh i thel ace in
its bay 24. Each ceiling panel 23 is fastened in place in its correspondi ng
bay 24 of thecgdldngr paneln28hds installed in place in its bay 24.
Bach ceiling panel 23 is fastened in place in
its corresponding bay 24 of the grid frame in the
- following manner. To an uppef part of the inner o
10 wall 26 in vertical confrontation with each of the
cutouts 20 of the four positioning members 16, lé6a |
of that bay 24, the coiled base part 32 of a spring
member 31 having two iegs 30 is fixed by an anchor- o
ing member 33. 1In its free state, the legs 30 of
15 each spring member 31 form therebetween an obtuse
angle which is greater than that shown in FIG. 4.

The ceiling panel 23 is installed in place in

‘the bay 24 by raising the panel 23 toward the bay

24, bringing the legs 30 of each spring member 31 ~
20 'together against the'spring force thereof and insert-

ing their outer ends into the corresponding cutout

20 (or 20a), and raising the panel 23 further, as

its inner wall 26 in contact with the positioning ~

parts 18, 19, 18a, and 19a is guided thereby, until
25 the projecting 1édge 28 contacts and is stopped by
the lower edges of the positioning parts. The ceil-

ing panel 23 is thereupon in properly installed state,



@

fol  owing manner. To an upper part of the inner 10 ~wall™ 26 Tn vertical

confrontation with each of the cutouts 20 of the four positioning nenbers

&)

16 16e of - that bay 24, the coiled base part 32 of a spring nmember 31
having two _legs 30"is fixed by an anchor-_ing menber :33. In its free
state, the_l-egs 30 of 15 each spring h&iber 31 form t her ebet ween an

obtuse angl’e which is greater than that shown in FIG 4. The ceiling panel
n place in the bay 24 by raising the panel 23 toward the

23 is installed i
bay 24, bringing

agai nst the sprin@™

correspondi ng cut
inner wall 26 in

by the | ower- edges
t hereupon in properly pAshath&edesSE

contact with the

fal se-ceiling construction accord-

of advant age-

the | egs 30 of each, spring nmenber 31 20 t oget her
4 ote8 pak

9 hdts e firm qontast wikhethends into the

AN

Pk riffadtlnr ke (R haphel 5 ant 2 e ¥R 4" 0r |

gui ded t her eby, ug;%}zgge.pothe projecting | edge 28 contacts and is stopped

sitioning parts. The ceil- ing panel 23 is

Fing dREELddfrAG RE134HeS 1N Tirm

| ower surfaces of the Joint nmenbers 1 and 2 of the bay 24.
From t he forBgoi ngppasehbsthizt thie falsdadilindgoistivudtion @eeord-

ing to this invention affords a number of advantage-
ous features, the most important of which are as
follows. Each ceiling panel can be easily installed
in accurately positioned state in the horizontal
orthogonal directions (Dl-D1 and D2-D2) of its edges
because of the p:oviéion of the positioning parts of
the first and second positioning members. As a
result, all ceiling panels present a neat and
aesthetic appearance. Furthermore, each ceiling
panel can be.easily detached from its installed posi-
tion independently of the other ceiling panels and
can be reinstalled accurately and quickly in its
former position in its bay. Accordingly, maintenance
and other work in the space above the false ceiling
can be readily carried out.

While the ceiling structure of this invention
has been described above with respect to an embodi-

ment thereof with specific details, it will be

- apparent that several changes -and modifications are

.

10
1\

15

N

20 -
\—

25

possible within the purview of the invention. For
example, instead of spring members 31 and cutouts

20, positive locking devices and other mechanisms

ing to this invention affords a nunber
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ous features, the nost inportant of which are as follows. Each ceiling
p ‘can be easily installed in accurately positioned state in the
h sntal 10 ort hogonal directions (D1-D and D2-DZ) of- its edges %
beécause of the provision of the positioning parts of the first and second
positioning menbers. As a result, alt '&8iling panels present a’nea(Jand
aest hetic appearance. Furthernore, each ceiling 15 panel can be easily
detached fromits installed posi- tion independently of the other ceiling

PATLS Bay. - A i gfREn TR Y A, Bl WAeRkiaioce toove the
false celling ¢fie 2 b bd HHlid ot £oVidcnid@ats bl N0 structure
a

of this invention has been descri be ove wWith respect to an enbodi - nent
thereof with spegvfd s dededdrative Warele cxppeIlikd)abrsatemaly changes and
nodi fications are 25 possi ble within the purview of the invention. For
exanpl e, instepe it tips | Fgrmenb e medalamqmamalk.outs 20, positive | ocking

devi ces and ot her nmechani sns can be used. Furthernore, each ceiling
material unit 23 can be of a construction to acconmodate a | ouvre, a
decorative panel, or the like, or it may be in the formof a netal panel.



1. A ceiling structure conprising: a horizoéntal Slpport structure obL—=~
rigid grid-formconprising first joint nmenbers and second joint menbers’
crossed orthogonally therewith to form and enconpass open bays each adapted

to receive therein a ceiling material unit, the first joint nenbers being
suspend- edly fixed in space; positionipg-menbers each of which has a
nount i ng ﬁért, mut ual | y perpendicular first and second positioning parts

extending fromsaid nounting part, af@LﬂqE@' di ng part, and four of which

are secured at their nounting p rornt nmenbers at positions
respectively near the four corners of each bay; a plurality of said ceiling
material units each being thus received in a respec- tive bay and ’

accurately positibned i n 3RR4¥INT Fhicieie GPMETd- 830Gt PoRPEdZRBYBdrs; and
[ fixed t h il terd al_.uni d - . ,vel
uncti oni ng w th SSPRPRD| ATRECRS S5 FARd Y (Ar GOMP R GIE o FIE RS
i | ;O > hg . i
o gment 50 "I E e ¢ She Heddity TULHY Hortls chobBad TPEC! T €

so-cal l ed fal se- CEEthEGoRAIIF HEHSreWDREND RAAPRAd Jnicompasiabpenei | i ng of

an architectural structure, "and in which the ceiling material units
bays each adapted to receive therein a ceiling
material unit, the first joint members being suépend—
edly fixed in space; positioning memsers each of which

— has a mgunting part, mutually perpendicular first
and second positioning parts extending from said
mounting part, and a holding part, and four of which
are secured at their mounting parts to first joint

o members at positidns respectively near the four
corners of each bay; a plurality of said ceiling'
material units each being thus received in a respec-
tive bay and accurately positioned in specific
alignment by the positioning members; and securing

means fixed to each ceiling material unit and co-

~ operatively functioning with said holding parts of
the positioning members of the corresponding bay to
secure said ceiling material unit in said specific-
alignment.
Y
2. A ceiling structure according to Claia 1

which is a so-called false-ceiling structure suspend-
ed apart from a bare céiling of an architectural
structure, and in which the ceiling material units

are ceiling panels.

| RO
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of each'ceiling-material unit at positions for thus

cooperatively functioning with said holding means.

4. A ceiling structure according to Claim 3 in
which said spring locking means is a wire spring
member comprising a coiled base part secured to each
ceiling material unit, and two legs extending integ-
rally from the coiled base part so as to form an
obtuse angle therebetween, said legs being passed
from below through, and being engaged resiliently in

said opening.

5. A ceiling structure according to Claim 1 in
which said mounting part and fifst and second posi-
tioning parts of each positioning member are each

in the form of a plate, said positioning parts extend-
ing downwardly along the mutually crossed joint

members, respectively.

6. A ceiling structure according to any one of
Claims 1, 2 and 3 in which the first joint members

are integrally continuous members, and the second

R LT

<
are.egiling panels. - 3. A ceiling structure gctordimg To Taiml ih ™"
whi aid holding part of each positioni-ng nenber is an opening farned in
ng nenber, and said securing neans conprises spring |ocking
neans each secured to a respective one of the four corners of each ceiling
material unit at positions for thus coop®ratively functioning wthssaid
. 4. A ceiling structure according to Claim3 i n YWhich
said spring |locking nmeans is a wire spring nenber conprising a coiled base
to each ceiling material unit, and two | egs extending integ-
rally fromth@.coil edAbeedlpagt stouature adccordingbteseladiylE imer ebet ween,
28 passed from bel ow t hrough, and bei ng engaged resiliently in
ich said belfing partcefireaghcpesihioningimembarin which

L



2

--16 - joint nenbers are Qf short length to span the dis- stance between =
adj acent firrst joint fenbers and are-abuttingly fixed at their ends to 1;:?)
adj aceqt. first joint nembers. 5 7. A ceiling structure substantially
herei.n ‘described and as illustrated in the acconpanying draw ngs.

[}

- 16 -

joint members are of short length to span the dis-
stance between adjacent first joint members and are
abuttingly fixed at their ends to said adjacent
first joint members.

7. A celling structure substantially as herein
described and as illustrated in the accompanying

(% drawings;

i



