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[57] ABSTRACT

The present invention is directed to an integrated ceil-
ing system of the electrified hung ceiling type, charac-
terized by ease of installation, flexibility, structural ri-
gidity and aesthetic appearance. The ceiling includes
longitudinally extending runners, transversely extend-
ing tile supports and locking struts which interfit be-
tween adjacent runners, rigidly coupling the same. A
characterizing feature of the structure lies in the novel
attachment elements which enable the parts to be ac-
curately and easily integrated.

3 Claims, 14 Drawing Figures
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1
INTEGRATED CEILING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is in the field of so-called
“hung” ceilings, referring to a grid work depending
from the structural components of the building, the
grid work being of the electrified type, and being
adapted to support ceiling tiles as well as lighting fix-
tures and like devices which may derive power from the
electrified components carried by the ceiling grid.

2. The Prior Art

It is known to provide metallic structures which de-
pend from the ceiling of a room, which structures form
the mounting means for lighting fixtures and ceiling
tiles, such that the ceiling of the room presents an at-
tractive appearance.

It is likewise known to incorporate within the tile sup-
porting gridwork electrical conductors which are ac-
cessible from below the ceiling, the conductors permit-
ting various electrical appliances, such as spotlights, for
example, to be clamped to the ceiling structure, afford-
ing both a mechanical and electrical connection with-
out the necessity for independent wiring.

A drawback of such known electrified ceiling con-
structions is that their installation requires the presence
of highly skilled workers since a substantial amount of
on site cutting and fitting of components is required.

SUMMARY

The present invention is directed to an improved
electrified ceiling grid system wherein a minimum num-
ber of stock parts is required, the parts being readily in-
terconnected into a rigid, durable, versatile and attrac-
tive ceiling system.

The ceiling structure is comprised of a perimeter
which is first affixed to the vertical wall structures of a
room within which the ceiling is to be applied. Longitu-
dinal runners are thereafter secured in position, the
ends of the runners adjacent the perimeter being se-
cured thereto. The runners are additionally provided
along their length with the usual wire support hangers.
Abutting ends of runners may be mechanically and
electrically interconnected by novel mechanical con-
nector elements which may carry an electrical junction
box, the connectors being insertible into position by a
sidewise or rolling action, whereby the spreading or
canting of longitudinal elements, as required in installa-
tions heretofore known, may be obviated.

Additionally, a novel system of transverse tile sup-
port and rigidifying strut components is provided
whereby the transverse tile supporting members may
be inserted into position to define a flexible temporary
gridwork before adjacent longitudinal runners are
locked against transverse movement, by the application
of transverse locking struts. '

The tile support hangers include novel coupling
means which permit relative movement between abut-
ting hangers, until the final or locking positioning of the
parts is established by application of the transverse sup-
port struts.

The runners include prepunched slots and apertures
which establish the spacing of the support ledges and
struts in accordance with the size of the tiles to be em-
ployed, whereupon accurate positioning of the parts is
assured with a minimum of on site measurements or ad-
aptation.
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Accordingly, it is an object of the present invention
to provide an improved ceiling grid construction for a
hung ceiling installation.

It is a further object of the invention to provide a grid
structure of the type described wherein installation is
facilitated by reason of the fact that a substantial num-
ber of the installing steps may be carried out after the
main structural components, namely, the longitudinal
runners, have been mounted in position, the runners
being relatively movable until the final grid structure is
assembled, such final assembly being effected without
the necessity of using tools, tightening of bolts, screws,
etc., the assembly merely requiring insertion of trans-
verse support struts and rotation of the struts into lock-
ing position.

A further object of the invention is the provision of
a ceiling grid structure of the type described having suf-
ficient rigidity to permit the ceiling structure to be used
as an anchoring point for vertically extending columns,
display rods or the like.

It is still a further object of the invention to provide
a ceiling grid construction of the type described
wherein the transverse tile support members incorpo-
rate novel interconnection means, greatly facilitating
assembly of the members in a manner permitting rela-
tive movement of the members until the components
are locked into position.

It is still a further object of the invention to provide
an assembly of the type described wherein certain of
the longitudinally extending runners may include polar-
ized electrical conductors, the apparatus including
means for securing a junction box between the ends of
adjacent runners, the junction box including coded
connector means permitting the junction box to be in-
serted between adjacent runners only if the runners are
properly aligned.

To attain these objects and such further objects as
may appear herein or be hereinafter pointed out, refer-
ence is made to the accompanying drawings, forming
a part hereof, in which:

FIG. 1 is a fragmentary perspective view of a ceiling
structure in accordance with the invention;

FIG. 2 is a fragmentary magnified sectional view
taken on the line 2—2 of FIG. 1;

FIG. 3 is a top plan view taken in the direction of the
arrow 3—3 of FIG. 2;

FIG. 4 is a magnified perspective view showing de-
tails of the connection between adjacent tile support
hangers with the longitudinally extending runner;

FIG. 5 is a section taken on the line 5—8§ of FIG. 2;

FIG. 6 is a vertical section taken on the line 6—6 of
FIG. 2.

FIGS. 7 and 8 are perspective views of the connec-
tion between the transverse cross struts and longitudi-
nal runners, showing the components respectively in
the pre-assembled and post-assembled condition;

FIG. 9 is a vertical section taken on the line 9—9 of
FIG. 8;

FIG. 10 is a horizontal section taken on the line
10—10 of FIG. 9;

FIG. 11 is a detail view showing the means of anchor-
ing the end of a runner to the perimeter;

FIG. 11a is a sectional view taken along line
11a—11a of FIG. 11,

FIG. 12 is a perspective view of a mechanical con-
nection between adjacent runner sections including a
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junction box installed between the cnds of adjacent
longitudinal runners; and

FIG. 13 is a view of the mechanical connector with
the runner sections and junction box removed.

Turning now to the drawings, there is shown in FIG.
1 a hung ceiling structure in which a plurality of tiles
T are supported from a gridwork assembly 10. The grid
assembly includes a plurality of spaced, longitudinally
extending runners 11, preferably of extruded alumi-
num. The terminal ends 12 of the runners 11 are se-
cured to a perimeter member or bracket 13 fixed to the
wall structure of a building. The connection of the run-
ner 11 to the perimeter is effected by an end cap mem-
ber 14 comprising a rigid, metallic element having an
inwardly directed tongue 14’ matching the cross sec-
tional shape of the internal partial box channel 15 of
the runner 11 having inwardly extending flanges 15".

A lower tongue 14’' of insulating material having a
boss at its inner end is secured to the upper tongue 14’
by machine screw 14a which extends through such
boss. Thus, a space S is provided between the adjacent
surfaces of the juxtaposed tongues, so that when the
tongues are inserted into the box channel 15 as shown
in FIG. 11, the flanges 15’ will be accommodated in
such space S.

In order releasably to lock the end cap member to the
channel of runner 11, a screw 14b is provided which
extends through an angled threaded hole in tongue 14’
as shown in FIGS. 11 and 11a and abuts against the side
wall of the channel when screw 14b is tightened.

The end cap member includes a locking flange 16,
slidably supported within channel 17 formed in the pe-
rimeter member by a vertically directed locking bolt 18
passing upwardly through the flange 16 and aperture
19 in the end cap member. A lock nut 20 threaded over
the bolt 18 may be tightened to clamp the end cap 14
and, hence, the runner, in an adjusted position along
the perimeter member 13.

The runners 11, as is conventional may be supported
from the ceiling by a series of hanger wires 21 depend-
ing from the ceiling, the wire being passed through ap-
ertures formed for the purpose through web 22 of the
runner 11.

Optionally, but preferably, one or more of the run-
ners, e.g., the runner 11aq, FIG. 2, may include an insu-
lator structure 23 carrying electrical conductors 24, 285.

Provision is made, as shown in FIG. 12, to connect a
junction box 26 to the conductors 24, 25. In order to
provide access to the conductors, it is necessary to pro-
vide split sections of the runner 11a, the free ends of
the runners being clamped to a mechanical connector
assembly 27 to which the junction box is secured.

The connector assembly 27 may be formed of cast
metal including opposed side faces 28, 29 against
which the ends of the respective runner sections may
be butted. The connector 27 includes an arcuate upper
attachment component 30, the curvature of which inti-
mately fits against the arcuate uppermost portion 31 of
the runner. The connector includes a lock shoulder 32
which, in the attached positions, abuts against the verti-
cal face of the web 22 of the runner.

The connector 27 is provided with coded locking
projections 33 and 34 adjacent opposite ends thereof,
it being observed that the projection 33 is essentially
rectangular in vertical section whereas the projection
34 is essentially cylindrical. As previously noted, the
runners are pre-punched with various slots and aper-
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tures to be hereinafter described. In the course of the
pre-punching operation one end (denominated the lead
end) of the adjacent runner is provided with a circular
aperture 36 adapted to receive the circular projection
34 of the element 27.

The punching of the runners is factory coordinated
with the polarity of the conductors 24, 25 and with the
connector 27 in such manner that a connector 27 can
only couple the adjacent ends of runner sections if the
rectangular projectionand circular projections 33, 34
are aligned with comparably shaped apertures 35, 36,
respectively. By thus coordinating the punching of the
runners and loading of the conductors carried in insula-
tor 23, it is assured that a mechanical connection be-
tween adjacent runner sections can be made only if the
runners are properly aligned. Otherwise put, if one of
the two runner sections were inadvertently rotated
through 180° in the horizontal plane, and the conduc-
tors carried by the two sections were electrically con-
nected, it would be evident that the conductor 25 of
one section would be in alignment with the conductor
24 of the other section. The construction in accordance
with the present invention obviates such possibility
since, in the event of the reversal of a runner section,
as previously described, the abutting ends would have
the same shaped apertures, either rectangular or round.
In such case, the coded projections 33, 34 would not
interfit within the apertures in the runners, whereupon
it would be impossible mechanically to interlock the
two runners, thus graphically calling to the attention of
the installer the error in the positioning of one of the
runner sections.

Installation of the connector 27 between adjacent
runner sections may be effected without the necessity
for spreading the runners, such installation requiring
the connector 27 merely to be pivoted about the con-
forming arcuate configurations of the elements 30 and
31 and simultaneously moved laterally into the position
shown in FIG. 12. Thus, the installation of a connector
between adjacent runner ends involves a simple pivot-
ing into position of the connector.

The runner ends are provided with locking apertures
37, such apertures preferably including an enlarged
clearance portion 38 and a reduced locking portion 39,
A machine screw 40 effects the final locking connec-
tion with the parts, the machine screw being threadedly
received within a complemental aperture formed in the
connector 27, It will be appreciated that tightening of
the machine screws 40 clamps the components into the
desired attached position, and that lateral spreading of
the components is resisted not merely by the clamping
forces of the screws but by the coded projections 33,
34 which lie in their respective apertures on the runner.
Screws 40 also enhance continuity of electrical ground
from one runner to the other.

It will be understood that the junction box 26 forms
the receptacle for suitable electrical cornections E be-
tween the main wire M and the conductor in a manner
well known in the art.

It will be further understood that connectors 27 are
used without junction boxes where it is desired to con-
nect runner ends which do not carry electrical conduc-
tors.

After attachment and positioning of the longitudinal
runners 11 and 1la in the manner hereinabove set
forth, the transverse components forming the inte-
grated gridwork are secured in position. The transverse
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components are of two basic types, namely, cross tees
or tile support hangers 41 which function as mounting
supports for the lateral edges of the tiles T, and cross
struts 42 which function to lock the cross tees or tile
support hangers 41 into position.

The tile support hangers 41 are essentially of inverted
T-shape in vertical section (see FIG. 4), including a
vertically directed central branch 43 and laterally ex-
tending tile support legs 44, 45. The trailing ends 46 of

the hangers 41 are provided with female receiver clips -

47, the clips 47 including a mounting leg 48 affixed to
the branch portion 43 of the hanger.

The mounting leg 48 includes projecting tabs 49, 50,
51, the tabs 49 and 50 overlapping the upper edge of
the hangers, the tab 51 extending through a transverse
slot 52 formed in the adjacent end of the hanger or tee.
A rivet member 53 secures the female clip 47 in posi-
tion, the interconnection of the tabs 49, 50 and 51 and
the adjacent components of the cross thus precluding
any substantial pivotal movement of the clips.

The leading edges 54 of the cross Tees or hangers are
provided with a male clip component 55, including an
attachment leg 56 carrying locator tabs 57, 58, 59. The
tab 59 extends through a locator slot 60 adjacent the
end 54 of the hanger, the tabs 57, 58, 59 functioning
in the manner described in connection with tabs 49, 50,
51 to prevent relative pivotal movement between the
male clip component, which component is held in posi-
tion on the hanger by the rivet 61,

The female clip component 47 includes a receiver
socket 62 generally in the form of an inverted U. The
clip 85 includes an elongated alignment finger 63
adapted to be intimately received within the socket 62
of the female clip.

The runners 11 are, as previously noted, pre-punched
through the web 22 to define spaced vertical slots 64,
the spacing of the slots being calculated to equal the
width of the tiles T. As best understood from a consid-
eration of FIGS. 4, § and 6, the elongated finger 63 of
cross T 41a is passed through the slot 64 of the runner
11 until edge 54 abuts against edge 54° of flange 65a
of runner 11 and the edge 63’ of member 55 rests on
flange 65a.

At this time, the adjacent cross T 41 is positioned at
an angle as shown in broken lines in FIG. 4 and after
finger 63 has been inserted into the associated slot 64
of its adjacent runner 11, T 41b then is pivoted down-
wardly as shown by the arrow in FIG. 4 until the slot 62
of the clip 47 functionally engages the associated finger
63. At this time the support legs 44, 45 of cross T 416
will be adjacent the tile support legs 65 of runner 11
and the edge 47’ of clip 47 will rest on flange 65.

It will be understood that nothwithstanding the inter-
connection between adjacent hangers through the run-
ners in the manner heretofore set forth, a'significant
degree of movement of the runners away from each
other may be effected, due to the relative movement
possible between the finger 63 and the socket 62.

The ability thus to move the components during in-
stallation of the hangers materially expedites the instal-
lation thereof since to provide additional clearance for
the mounting of subsequent hangers or cross T's it is
merely necessary to modify the spacing between adja-
cent runners by exerting transverse pressure, and after
the desired clearance is obtained, to insert the subse-
quent hanger, obviating the necessity for tilting, cant-
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ing and prying encountered in the installation of grid
structures heretofore known.

As best shown in FIG. 2, bracket 66 may be bolted,
as by bolt 67, to the perimeter track 13, bracket 66 in-
cluding a horizontal support surface 68, on which sur-
face may be rested the end of the bottom portions of
the cross T.

The grid structure, completed to the extent hereto-
fore noted, has limited rigidity, due to the relative mov-
ability between the longitudinally directed runners 11
and the transversely extending cross Tees or hangers.
Rigidity is provided by the cross struts 42 which will
next be described.

Referring particularly to FIGS. 7 to 10, the cross
struts 42, at their distal ends, are provided with locking
clips which may be engaged with the runners 11, the
connection between the cross struts and runners being
effected without the use of tools, tightening of screws,
etc. Since the locking clips 70 at each end of the cross
struts are identical, a description of one will suffice.

The locking clips 70 preferably are formed of bent
metal including attachment tab 71 fitting against web
72 of the cross struts, tab 71 being secured in position
against the web 72 as by rivet 73. The clip includes a
body portion 74, bent at right angles to the tab 71, the
body portion 74 including upper and lower locking ears
75, 76 projecting above and below the surfaces of the
struts.

The ears 75, 76 preferably include inwardly deflected
frictional wedging elements 77, 78. A removable loca-
tor tab 79 extends from the attachment tab 71 a dis-
tance beyond the strut, the locator tab 79 being con-
nected to the attachment tab 71 by a weakened neck
80.

The runners 11 along each side thereof include an
upwardly extending lower locking flange 81 paralleling
the web 22 adjacent the lower end of the web, and a
downwardly extending upper locking flange 82 di-
rected toward the flange 81. It will be observed that be-
tween the flange 81 and web 22 there is defined a verti-
cally directed, upwardly opening slot 83. In similar
fashion, there is defined between the web 22 and flange
82 a downwardly opening vertically directed slot 84.
The pre-punched web portions 22 of the runners 11 are
provided with a series of apertures 85, the apertures 85
being spaced in accordance with the desired spacing of
the cross struts 42.

In order to attach a cross strut in position between
adjacent runners, locator tabs 79 are passed through
the spaced locator apertures 85 in the pair of runners
to be connected, with the ears 75, 76 offset from the
locking ledges 81, 82. With the cross strut in the de-
sired position, final attachment is made merely by ro-
tating the cross strut about a horizontal axis through an
arc sufficient to cause the ears 75, 76 to enter into the
slots 83 and 84, respectively, the ears being frictionally
rotated within the slots by the locking wedge portions
77, 78 thereof.

As previously noted, the rotary movement is effective
to engage a locking clip 70 at each end of the cross
strut into interlocked relation with an opposed pair of
runners. The length of the cross struts is calculated to
maintain the precise desired spacing between adjacent
longitudinal runners to accommodate the lengthwise
dimension of the tiles T between adjacent runners.

Where additional rigidity is desired, an extra cross
strut may be added at any point along the length of ad-



3,898,782

7

jacent runners by merely breaking off the locator tab
79 at the weakened neck portion 80 thereof, where-
upon it will be observed the attachment between a
cross strut and runner may be effected without the ne-
cessity for the cross strut to be aligned with an aper-
ture, such as an aperture 85 in the runner.

The ends of the cross struts adjacent the perimeter 13
may be connected thereto by sawing the strut to the ap-
proximate desired length, sleeving a right angle cross
strut anchor 86 into the channel defined interiorly of
the cross strut, the anchor including a right angular
portion 87 which may be mechanically connected as by
machine screw 88 to the perimeter track.

As is known, the perimeter track components or sec-
tions may be connected together by a series of connec-
tor splines 89 where longitudinal components of the
tracks are to be secured together, the corners being
coupled by right angle splines 90 (see FIG. 3).

It will be observed that following connection of the
cross struts with the runners, the theretofore relatively
flexible ceiling grid structure becomes extremely rigid.
By this means it is possible to provide a temporary grid
structure wherein the parts are disposed in the approxi-
mate desired ultimate position, with fine adjustments
being accomplished, particularly in the connection to
the perimeter, after the structure is essentially in posi-
tion. Thereafter, the temporary and flexible grid struc-
ture is, by the insertion of the cross strut members, con-
verted to a rigid, permanent structure, the final step of
inserting the cross strut members being accomplished
without the necessity for using tools, tightening bolts,
etc.

By pre-punching locating slots along the length of the
runners, arcuate positioning of the cross Tees support-
ing the tile edges is assured.

Similarly, since the cross Tees and support struts are
factory formed to coordinate with the size of the tiles,
the interconnection of the grid structure automatically
results in an assemblage in which the tile support com-
ponents define therebetween tile receiving apertures of
the precise size desired.

It will be readily recognized from the foregoing de-
scription that the grid, with minor modifications, may
be rendered suitable for tiles other than those having
the rabbetted edge configuration shown in the accom-
panying drawings.

Similarly, sectional details of the various components
may be modified without departing from the spirit of
the invention. Accordingly, the invention is to be
broadly construed within the scope of the appended
claims.

Having thus described my invention, what I claim as
new and desire to secure by letters patent of the United
States is:

1. An electrified hung ceiling grid construction com-
prising, in combination, a plurality of horizontally dis-
posed parallel runner members supported in coplanar
alignment from a building structure, said runner mem-
bers including a vertically directed mounting web and
horizontally disposed tile support flanges, upper and
lower spaced locking flanges in proximate spaced rela-
tion to and disposed on either side of said mounting
web, said locking flanges and web defining vertically
directed locking channels, a plurality of longitudinally
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spaced, transversely extending locator apertures
formed in said mounting webs, cross strut means ex-
tending between adjacent runners and locking the same
against relative transverse movement, said strut means
including at their ends projecting tab members adapted
to be inserted through said locator apertures, and adja-
cent the ends of said struts locking clip members in-
cluding resilient locking means projecting beyond the
upper and lower surfaces of said struts, said locking
means being insertible into the space between said
locking flanges and being extended into tightly wedged
position within said locking channels responsive to ro-
tation of said struts about their longitudinal axes, a plu-
rality of tile support hangers extending between adja-
cent parallel runners, said support hangers including
horizontally extending tile support ledges disposed in
coplanar alignment with the tile support flanges of said
runners, a plurality of alignment slots formed in said
mounting webs of said runners, said slots being regu-
larly spaced apart in accordance with the desired spac-
ing of said hangers, complemental connector means on
said hangers extending through said alignment slots and
linking the distal ends of adjacent support hangers, said
connector means including a finger on one said hanger
slidably engaging a finger socket on the other said
hanger, thus to permit relative horizontal movement
between said adjacent hangers, the spacing between
the clip members at opposite ends of said struts being
coordinated with the length of said support hangers
whereby, upon rotation of said struts into locking posi-
tion, the ends of said ledges of said struts are tightly
abutted against said flanges of said runners.

2. An electrified hung ceiling grid construction com-
prising, in combination, a plurality of horizontally dis-
posed parallel runner members supported in coplanar
alignment from a building structure, said runner mem-
bers including a vertically directed mounting web and
horizontally disposed tile support flanges, a plurality of
regularly spaced apart alignment slots formed in said
web, a plurality of tile support hangers extending be-
tween adjacent parallel runners, said support hangers
including horizontally extending tile support ledges dis-
posed in coplanar alignment with the tile support
flanges of said runners, complemental connector
means linking the distal ends of adjacent tile support
hangers, said connector means extending through said
alignment slots and providing a sliding connection be-
tween said adjacent hangers, and cross strut means ex-
tending between adjacent runners and locking the same
against transverse movement, said cross strut means
being insertible between adjacent runners and rotated
into locking engagement with said runners, the length
of said cross strut means and said hangers being coordi-
nated to urge said ledges of said struts into tightly abut-
ted engagement with said flanges of said runners re-
sponsive to rotation of said struts to said locking posi-
tion.

3. A device in accordance with claim 2 wherein said
web includes spaced, transversely extending locator ap-
ertures and the ends of said cross strut means include
projecting tabs adapted to be inserted through said ap-
ertures prior to rotation of said struts into said locking
position.
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