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ABSTRACT OF THE DISCLOSURE

A plurality of side-by-side panels are hingedly joined
along opposed edges to form a panel assembly. The panel
assembly is supported at its ends by support means, such
as T-shaped rails, carried by the building structure. Re-
taining means provided to maintain the panel members
at selected angular positions. Retaining means may be
clips engaging support rails, non-linear braces, rigid ele-
ments engaging the faces or ends of the panels but not the
rails, rods extending between successive rails, or pins
projecting past end edges of panels, the latter two means
permitting the panel assembly to hang below the support
rails.

This application is a continuation-in-part of copending
application Ser. No. 620,026, filed Mar. 2, 1967, now
abandoned.

This invention relates to a ceiling installation, and more
particularly to a so-called “suspended” ceiling installation.

Known ceiling installations of this type include sup-
port rails, which may have inverted T-shaped cross-sec-
tions, suspended from an existing ceiling, or roof, of a
building. Individual panels, or tiles, are supported on the
lateral flanges of the rails to define the ceiling. Installation
of this type of ceiling is time-comsuming, because each
individual tile must be handled separately, and there is
no provision for flexibility in the shape of the ceiling, i.e.,
in ceilings of this type all the tiles lie in a single plane.

It is an object of the presnt invention to alleviate these
disadvantages by providing panel assemblies which permit
a number of panels to be installed simultaneously, and
which can be installed in a variety of orientations to pro-
duce shaped or sculptured ceilings.

To achieve this objective, the invention provides a plu-
rality of panels hinged together along opposed edges to
form a folding-screen-type of panel assembly. Each panel
assembly may be supported at its free edges upon sup-
porting rails similar to those of a conventional installa-

tion. As a result of the hinged connection between the |

panels, they may be folded into a compact unit and in this
condition lifted above the support rails. Thereafter, the
panel assembly is unfolded and placed on the rails. Con-
sequently, a plurality of panels, representing a relatively
large ceiling area, are installed simultaneously.

In conventional suspended ceiling installations, all the
panels or tiles are usually arranged in a single plane.
Consequently, the height of the suspended ceiling is lim-
ited to the height of the lowest obstruction, e.g., air ducts,
and plumbing, projecting below the existing ceiling. How-
ever, due to their hinged relationship, the panels of this
invention need not necessarily all be arranged in a single
plane. Instead, the panel assemblies can be supported on
the rails with the panels arranged at selected angles to
one another. Thus, panels in the vicinity of an obstruction
can be caused to converge downwardly to provide a
trough-like ceiling portion for accommodating the ob-
struction, and the particular arrangement of such panels
does not prevent other panels of the installation from
being arranged at a higher level. To facilitate the initial
placement of the panels at angles to one another, and
maintain such a relationship, retaining means are pro-
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vided of at least one hinge line between the panels which
prevent movement of the panels with respect to the sup-
port rails. By the use of non-linear braces of special char-
acter, which may be supported upon the rails, or them-
selves suspended from the building, the panel assembly
can be given any desired sculptured shape.

The invention will be more fully described below with
reference to the accompanying drawings.

FIG. 1 is a fragmentary perspective view of a ceiling
installation according to this invention;

FIG. 2 is an exploded perspective view showing a por-
tion of the support rail and the ceiling panels along with a
retaining clip adapted to engage the rail to position the
ceiling panels;

FIG. 3 is a sectional view, on an enlarged scale, along
line 3—3 of FIG. 1;

FIG. 4 is a sectional view along line 4—4 of FIG. 3;

FIG. 5 is a sectional view, on an enlarged scale, through
the ceiling panels and connecting hinge looking along the
line 5—5 of FIG. 2;

FIG. 6 is a partial perspective view of an alternative
embodiment in which the ceiling panels are hinged by
means of a pin;

FIG. 7 is an exploded view showing further details of
the hinge arrangement of FIG. 6;

FIG. 8 is a fragmentary perspective view of a ceiling
installation similar to that shown in FIG. 1, but wherein
the ceiling panels are arranged in still a different con-
figuration;

FIG. 9 is a fragmentary perspective view of a ceiling
installation similar to that shown in FIG. 1, but wherein
the ceiling panels are arranged in still a different con-
figuration;

FIG. 10 is a fragmentary perspective view of another
embodiment of a ceiling installation according to this
invention;

FIG. 11 is a fragmentary view, partially in section, of
the ceiling panel and support rods of the FIG. 10 em-
bodiment;

FIG. 12 is a fragmentary perspective view of another
alternative construction, in which the arcuate support
rods are suspended directly from the building;

FIG. 13 is a fragmentary perspective view of a ceiling
installation showing an alternative means for retaining
the panels in a desired configuration;

FIG. 14 is a perspective view of the retaining means of
FIG. 13;

FIG. 15 is a view similar to FIG. 13 showing another
alternative retaining member;

FIG. 16 is a perspective view of the retaining means
of FIG. 15;

FIG. 17 is a fragmentary perspective view of an alter-
native ceiling installation;

FIG. 18 is a horizontal cross-sectional view along line
18—18 of FIG. 17;

FIG. 19 is a fragmentary perspective view of an alterna-
tive ceiling panel arrangement;

FIG. 20 is a cross-sectional view along line 20—20 of
FIG. 19;

FIG. 21 is a fragmentary perspective view of a ceiling
installation showing still another alternative means for
retaining the panels in a desired configuration;

FIG. 22 is a vertical cross-sectional view along line
22—22 of FIG. 21;

FIG. 23 is a fragmentary perspective view of an alter-
native ceiling installation in which portions of the panels
are suspended below the support rails;

FIG. 24 is a vertical cross-sectional view along line
2424 of FIG. 23;

FIG. 25 is a perspective view of an alternative form
of support element;
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FIG. 26 is a fragmentary perspective view of an alterna-
tive ceiling installation; and

FIG. 27 is a vertical cross-sectional view along line
27—27 of FIG. 26.

Referring to the drawings, the fragmentary view of
the ceiling shown in FIG. 1 includes support means in
the form of two parallel support rails 10 and 12 suspended
from a building structure (not shown) by the suspension
wires 14. Each rail 10 and 12 has the general cross-
sectional shape of an inverted “T,” whereby in each rail
two lateral flanges 11 project from each side of a com-
mon upright flange 13. The parallel support rails 10
and 12 are suitably spaced apart so that the opposed
flanges 11 can support the ends of a ceiling panel assem-
bly indicated generally at 16.

The panel assembly 16 comprises a plurality of flat,
side-by-side panels 18 joined by hinge means indicated
generally at 20 along their opposed longitudinal edges in
a manner to be further described.

Although the panels are shown as being rectangular,
they may be square, or may have some other snitable
shape. In order to provide for various angular relation-
ships between the individual panels 18 of the panel assem-
bly 16, retaining means are provided on the rails 10
and 12. These retaining means may comprise retaining
clips 22 mounted on the rails 16 and 12 and adapted
to engage individual panels 18 to prevent longitudinal
displacement of the latter along the rails. As shown in
FIG. 2, each clip 22 may comprise a flat, T-shaped mem-
ber having wings 24 and 26, and including within its
upright section 28 a slot 30 having a width approximately
or just slightly wider than the thickness of the upright
flange 13 of the rail with which it is used. The upright
flanges 13 of the rails 1¢ and 12 are also provided with
slots 32 spaced apart along the length of the flange 13
at regular intervals. Each slot 32 has a width approximat-
ing or slightly greater than the thickness of the retaining
clip 22. As will be apparent from FIG. 2, the depth of
the slots 30 and 32 are such that the clip 22 may be
placed on the rail 10 or 12 with one slot in the other
so that the clip 22 is supported in an upright position
on the rail 10 and locked thereon against longitudinal
movement.

A plurality of clips 22 may be placed on the rails 18
and 12 in this manner. The clips 22 will engage the in-
verted apex defined by two adjacent panels 18, as shown
in FIGS. 3 and 4, and support the panels in selected
positions, for example as shown in FIG. 1.

The individual panels 18 may be made of any desirable
material suitable for the purpose intended. The physical
properties of the panel material will, of course, be a fac-
tor to be considered in determining the type of hinge
means 20 to be used between the individual panels 18.
By way of example, FIG. 5 illustrates a pair of panel
members 18 made of fiberglass. Embedded along longi-
tudinal marginal regions of the fiberglass panels 18 are
reinforcing members 36 made of a rigid material, e.g.,
metal. These reinforcing members 36 may extend for the
entire length of the panels 18. A flexible web of mate-
rial 38, e.g., plastic or nylon, having beads 49 along the
longitudinal edges thereof, is secured to these reinforcing
members 36 to form the aforementioned hinge means
20. As shown in FIG. 5, the reinforcing members 36
have a groove 42 aligned with another groove 44 in the
longitudinal margins of the panel members 18. The
grooves 42 in the reinforcing members 36 are enlarged
at their inner ends to receive the bead 40 on the flexible
web 38, to thereby firmly secure the web 38 to the re-
inforcing members 36 and to the panels 18. The flexible
web 38 may terminate just short of the free ends of the
panels 18 so as not to interfere with the engagement be-
tween the retaining clips 22 and the end portions of the
panels 18.

An alternative hinge arrangement is shown in FIGS. 6
and 7, wherein a pin 46 is adapted to be inserted into
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aligned openings 48 formed in interlocking finger-like
projecting portions 5¢ extending from the longitudinal
edges of panels 18a. It will be apparent that the individual
panel members 182 may be pivoted about the axis defined
by the pivot pin 46.

To install the arrangement shown in FIG. 1, the panel
assembly 16 is positioned between the two support rails
10 and 12 with the free ends of the panels over the op-
posed flanges 11. Thereafter, individual panels 18 may be
placed in the position shown, one or two at a time, and
the retaining clips 22 placed in position on the rails 10
and 12 to maintain the panels in position. Depending on
the type of ceiling desired, the panels 18 may be pivoted
into different positions and the clips 22 may be located
in various locations. For example, the panels 18 and clips
22 may be arranged to provide the ceiling shown in FIG.
8 or 9. It will be apparent, therefore, that greater flex-
ibility of ceiling shape may be attained by means of the
present invention than with comparable ceiling arrange-
ments heretofore known. Furthermore, the panel assem-
blies will remain fixed in the position selected, since the
clips 22 prevent movement of the individual panels. It
will of course be understood that the means for anchoring
or securing the clips 22 in a particular position on the
rails 10 and 12 may include alternative arrangements.
For example, the rails 16 and 12 may be provided with
serrations adapted to be engaged by spring biased detents
on the clips, thereby providing virtually unlimited possible
locations for the clips.

Under certain circumstances, the arrangement shown
in FIGS. 1, 8, and 9 may leave undesirable openings in
the ceiling installation. For example, in FIG. 1, a series
of triangular shaped openings would be seen when the
installation is viewed at an angle from beneath. To avoid
this problem, it is contemplated that the flange 13 may
be increased in height, e.g., so that its upper edge reaches
the apices of the triangular openings in FIG. 1, to there-
by close the openings and give the installation a finished
appearance. Another way of closing these openings will
be described below with reference to FIG. 17. Further-
more, it may be mentioned that means other than the
clips 22 may serve to maintain the panels 18 against slid-
ing on the rails. For example, the flange 13 may be pro-
vided with a series of holes, rather than the slots 32,
and pins fitted through the holes could serve the function
of the clips 22. In the alternative, the flanges 13 need not
necessarily have the slots 32, and in place of the clips 22,
spring biased clips of the clothes-pin type (not shown)
may be employed to frictionally grip the upright flange
13 and retain the panels 18 in selected positions.

FIG. 10 shows a further alternative embodiment of
the invention, which permits ceiling arrangements of
sculptured appearance, for example, a generally arcuate
shape as shown. In this embodiment, retaining means in
the form of rods 52 (only one being shown) having a
plurality of lateral peg-like projections 53 may be bent
to the particular shape or configuration desired. The rods
52 may be mounted on the support rails 54 (only one
being shown) and the panels 56, which are joined by
the hinge means 20, mounted on the rods 52. As shown in
greater detail in FIG. 11, the projections 53 are inserted
into the openings 60 in the end edges of the panels 56
to effect the mounting. Similar peg-like projections 62,
adapted to fit into holes 55 in the upright flange 57 of a
rail 54, may be employed to mount the rod 52 on the
support rail 54. The parts may be arranged so that each
projection 62 passes throngh a hole 60 in the lowermost
panel 56, as well as a hole 55 in the rail, to connect the
panel assembly to the rail. Although only one rod 52
and support rail 54 are shown in FIG. 10, it will be under-
stood that the opposite ends of the panels 56 are sup-
ported by a similar rod and rail. The particular arrange-
ment shown in FIG. 10 is merely representative of vari-
ous configurations which may be obtained.

As a further alternative embodiment a support means
in the form of a rod 64 (somewhat like the rod 52 in
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FIG. 10), instead of being mounted on rails, may be
suspended directly from the ceiling or roof by the sus-
pension wires 14, as shown in FIG. 12. In this arrange-
ment, retaining means in the form of lateral peg-like pro-
jections 66 are employed to support the panel members
68. This construction has the advantage of eliminating
the requirement for support rails, and provides for greater
flexibility in design arrangements in that provision need
not be made for incorporating support rails into the de-
sign.

Another embodiment of the hinged ceiling panels is
shown in FIGS. 19 and 20. These panels 72 are each
formed of a core 73 of suitable self-sustaining material,
such as fiberglass, having a trapezoidal cross-sectional
shape. The cores 73 are arranged in parallel relation with
the longitudinal-edges of each two adjacent cores spaced
slightly apart. The cores of each panel unit, which may
comprise for example four hinged-together panels 72,
are covered on each face by a continuous sheet of suitable
flexible material, such as vinyl. Thus, a single sheet 74
is secured, such as by adhesive, to the wider faces of
all the panel cores 73 of the unit, and another sheet 75,
which could be a continuation of the sheet 74, is secured
to the narrower and slanted faces of the cores 73. At the
spaces between the cores 73, the sheets 74 and 75 meet to
define hinge lines, and are secured together by adhesive
76 along these lines. If desired, one of the sheets 74 or
75 may be eliminated entirely, or made discontinuous so
that only narrow strips of sheet material are present along
the hinge lines to give the hinges strength.

Alternative means for retaining the panels, or some of
them, in a non-planar relationship are illustrated in FIGS.
13-18. 1t should be understood that these retaining means
may be employed with any of the types of panels de-
scribed above. FIGS. 13 and 14 illustrate a rigid V-shaped
strap 78 adapted to straddle two adjacent upwardly con-
verging panels 79 and thereby prevent rotation of these
panels about their mutual hinge in a direction tending
to bring the panels 79 into the same plane.

FIGS. 15 and 16 show a U-shaped pin or staple 81
having attenuated ends. After two panels 82 have been
arranged as shown in FIG. 15, the ends of the pin may be
pushed into the ends of the panels to prevent relative
rotation between the panels. If the pin is used as shown,
it cannot be seen from beneath the ceiling, and a single
pin holds four panels in the non-planar condition shown.

To close the openings remaining at the ends of the
panels when they are arranged at angles to one an-
other, a thin strip 84 (FIGS. 17 and 18) of for example
aluminum or plastic, may be inserted between the ends
of the panels 85 and the upright flanges 86 of the re-
spective rail, the lower longitudinal edge of the strip
84 resting on the horizontal flange 87. Such a strip may
be used when the retaining means of FIGS. 14 and 16
are used, or separate retaining means may be eliminated
and the strip employed to help hold the panels in a de-
sired orientation. In the example shown, the strip is pro-
vided with a pattern of small perforations, such as are
provided in well known pegboard, and ordinary nails or
tacks 88 having sufficiently large heads are pushed
through perforations which happen to be in registry with
the edges of the panels. In this way, the strip 94 and nails
88 define a rigid cap for the ends of the panels which
retains them in any desired orientation. If the strip
84 is formed of readily pierceable material, it need not
ncessarily have any preformed perforations, since the
nails could be pushed through it at the time of installa-
tion.

FIGS. 21 and 22 show another way of using the perfo-
rated strip 84 to retain the hinged-together panels 90
in a desired orientation. In this example, an ordinary
“pegboard” hook 91 of well known character is inserted,
as shown, through one of the holes in the strip 84. The
hook 91 is located precisely at the apex of the inclined
lower edges of two adjacent panels 90, and thereby pre-
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vents movement of these panels longitudinally along the
rails,

FIGS. 23 and 24 illustrate a manner ir which panels
93 according to this invention may be suspended from
support rails 94 (only one shown in FIGS. 23 and 24)
so that portions of the panels hang below the level of the
rails. In this arrangement, the rails 94 are spaced apart
a distance slightly greater than in previous embodiments
so that the panels 93 can fit between them, instead of the
ends of the panels resting on the rails. Rigid rods 95
(only one being shown) are provided extending between
two successive rails 94, each end of each rod resting on
the upper face of one horizontal flange of a rail 94.
Two adjacent panels 93, which converge upwardly, are
arranged on opposite sides of the rod 95, and the hinge
region 96 between the panels engages the rod along
its length, whereby the panels are supported.

If it is desired to hang the panels 93 even lower than
as shown in FIGS. 23 and 24, a rod 95a, illustrated in
FIG. 25, may be employed. This rod differs from rod
95 in that each end is formed with an L-shaped bend
so that the body of the rod which is engaged by the panels
projects downwardly from the rail upor which it is
seated.

Another way of suspending hinged-together panels 99
according to this invention below the level of the support
rails 94 is shown in FIGS 26 and 27. In this embodiment
a support pin 100 is secured within the hinge between
each two adjacent panels 99, a portion of the pin
projecting beyond the ends of the panels. For example,
the pins 100 could be secured between the sheets 74
and 75 (FIG. 20) at the point where these sheets are
joined by adhesive 76. The pin 100 rests upon the upper
face of one horizontal flange of the rail 94 and supports
the panels 99 on either side of it, as shown.

In conventional suspended ceiling installations, the
rails 94 are usually mounted below the level of obstacles,
such as pipes, extending along the original ceiling. With
the arrangement of FIGS. 23-27, the rails 94 may be
arranged above and perpendicular to a pipe, and two
downwardly converging panels 93 or 99 may extend be-
low the rails and enclose the pipe.

The invention has been disclosed herein in connection
with certain specific constructions and arrangements, but
it will be understood that this is intended by way of ex-
ample only, and that numerous changes can be made in
the structure and arrangement of the parts within the
spirit of the invention.

What is claimed is:

1. A ceiling installation for use with a room having
a main ceiling from which said ceiling installation is to
be suspended, comprising a plurality of panels arranged
in side-by-side relation, means hingedly joining opposed
edges of said panels along at least one hinge line to
form a panel assembly, spaced apart rails suspended
from the main ceiling, said rails having lateral flanges,
said panel assembly extending between two of said rails
and being exposed to view from beneath said ceiling in-
stallation, the ends of said panel assembly resting on
said flanges, whereby said rails carry said panel assem-
bly; and retaining means engaging said panel assem-
bly on opposite sides of said hinge line to maintain
the panels in selected relative angular positions.

2. A ceiling installation according to claim 1 wherein
said rails have upright flanges, and said retaining means
comprise a plurality of clips adapted to engage said
upright flanges to maintain said panels in the selected
angular positions.

3. A ceiling installation for a building, comprising
a plurality of panels arranged in side-by-side relation,
means hingedly joining opposed edges of said panels
to form a panel assembly, spaced support means car-
ried by the building, said panel assembly extending be-
tween said support means and being carried thereby,
and retaining means engaging said panel assembly to
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maintain the panels in selected relative angular positions,
said support means comprising a non-linear rod, said
rod carrying lateral projections, the free edges of said
panels having means for accommodating said projec-
tions.

4. A ceiling installation for a building, comprising
a plurality of pamels arranged in side-by-side relation,
means hingedly joining opposed edges of said panels
to form a panel assembly, spaced support means having
upright flanges carried by the building, said panel as-
sembly extending between said support means and being
carried thereby, and retaining means engaging said
panel assembly to maintain the panels in selected rela-
tive angular positions, said retaining means including a
non-linear rod carrying lateral projections which co-
operate with the free edges of said panel, the ends of
said rod having means for securing it to said upright
flanges.

5. A ceiling installation for a building comprising a
plurality of panels arranged in side-by-side relation,
means hingedly joining opposed edges of said panels to
form a panel assembly, spaced support means carried by
the building, said panel assembly extending between said
support means and being carried thereby, a strip arranged
in a vertical plane at one end of said panel assembly,
and retaining means engaging said panel assembly to
maintain the panels in selected relative angular positions,
said retaining means including fasteners extending through
said strip and into the ends of at least some of the panels
of said assembly.

6. A ceiling installation for a building, comprising a
plurality of panels arranged in side-by-side relation,
means hingedly joining opposed edges of said panels to
form a panel assembly, spaced support means carried
by the building, said panel assembly extending between
said support means and being carried thereby, a perfo-
rated strip arranged in a vertical plane at one end of said
panel assembly, and retaining means engaging said panel
assembly to maintain the panels in selected relative angu-
lar positions, said retaining means including distorted
wire-like elements fitted within the holes of said strip
and projecting from said strip into the apex between two
upwardly converging adjacent panels.
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7. A ceiling installation for a building, comprising
a plurality of panels arranged in side-by-side relation,
means hingedly joining opposed edges of said panels to
form a panel assembly in which the panels are connected
to each other, spaced apart rails carried by the building,
said rails having lateral flanges, said panel assembly ex-
tending between said rails and being carried thereby,
and retaining means engaging said panel assembly to
maintain the panels in selected relative angular posi-
tions, said retaining means including rods extending later-
ally between two successive rails, the ends of said rods
resting on the flanges of said rails, two adjacent and
connected panels being arranged on opposite sides of
said rod, the hinge means between said panels resting
on said rod.

8. A ceiling installation for a building, comprising
a plurality of panels arranged in side-by-side relation,
means hingedly joining opposed edges of said panels
to form a panel assembly, spaced support means carried
by the building, said panel assembly extending between
said support means and being carried thereby, and re-
taining means engaging said panel assembly to maintain
the panels in selected relative angular positions, said re-
taining ‘means including pins carried by said panel assem-
bly and projecting beyond the end edges of said panels,
said pins being supported by said support means.

References Cited
UNITED STATES PATENTS

3,236,280 2/1966 Dixon ___________ 160—183 X
3,321,877 5/1967 Alexieff _____________ 52—144
1,168,131 1/1916 Walsh ... 52—238
FOREIGN PATENTS
546,096 3/1932 Germany.
529,122 11/1940 Great Britain.

FRANK L. ABBOTT, Primary Examiner
P. C. FAW, Jr., Assistant Examiner

US. Cl. X.R.
51—71, 484; 160—183



