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AliSTRACT: A grid support structure comprising a pair of 
collinear ?rst support beams of thermally expandible material, 
and a pair of collinear second support beams of thermally ex 
pandible material which are perpendicular to the ?rst support 
beams and the adjacent ends of which are secured to the ad 
jacent ends of the ?rst support beams. Longitudinal slits are 
formed in the ?rst beams, each slit extending from the end of 
the appropriate beam to a position between the ends thereof 
with the portions of the beam bounding the slit disposed in dif 
ferent planes. Corresponding slits are formed in the second 
beams or, alternatively, outwardly directed lugs, by means of 
which the second beams are secured to the ?rst beams are 
presented by each ?rst beam and are secured to the second 
beams at positions spaced from the ?rst beam. Longitudinal 
thermal expansion of the second beams causes the portions of 
each ?rst beam bounding the slit therein to be urged into over 
lapping relationship, longitudinal thermal expansion of the 
?rst beams similarly causing the portions of each second beam 
bounding the slit therein to be urged into overlapping reliatiom 
ship, or causing the lugs to flex relative to the ?rst and second 
beams, as the case may be. 
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This invention is ‘concerned with a support structure such as 
a structure constituted by a plurality of ?rst support beams 
which are all disposed in the same direction and a plurality of 
second support beams which are likewise all disposed in the 
same direction, this latter direction being, for example, per 
pendicular to the direction in which the ?rst support beams 
are disposed. In such a structure the ?rst and second support 
beams are interconnected so that the structure is in the form 
of a grid which may be horizontally mounted below a support 
deck, such as a flooring deck, in a building structure for sup 
porting, for example, the elements of a ceiling, such as a plu 
rality of lighting units. 
The support beams constituting a support structure of the 

type referred to above are generally forined of a thermally ex 
pandible material, such as metal, with the result that provision 
must be made in such structures for accommodating thermal 
expansion of the support beams caused by these beams being 
subjected to a high temperature, such as by a ?re in the room 
space or the like below the support structure. If provision is 
not made for accommodating such thermal expansion of the 
support beams there is a considerable danger that, in the event 
of the beams being subjected to ?re heat, the beams will 
buckle and warp longitudinally with the result that ?re insula 
tion panels or the like which are normally supported by the 
beams will no longer be so supported. The result is, of course, 
that the ?rst may travel from the room space or the like below 
the support structure to the space above this structure and 
hence throughout the entire building structure. - 

Various arrangements have hitherto been proposed and 
used with the view to overcoming this disadvantage, the most 
relevant prior arrangement of which the inventor is aware 
being that disclosed in U.S. Pat. No. 3,242,628 which issued 
on March 29, R966 to Jahn. In this patent there is disclosed a 
ceiling panel supporting grid structure comprising comprising 
main and cross beams each of which is of approximately T 
form in cross section. The ?anges of each main beam are 
formed with a plurality of longitudinally extending slots which 
are in alignment with the position of attachment of the cross 
beams to said main beam so that when the crossbeams are sub 
jected to thermal expansion, as a result for example of a ?re, 
the appropriate portions of the ?anges of the main beams are 
caused transversely to buckle thereby to accommodate the ex 
pansion of the crossbeams. 

This arrangement of Jahn suffers from the disadvantages 
that the above-mentioned transverse buckling of the flanges of 
the main beam caused by thermal expansion of the cross 
beams, results almost inevitably in spaces being formed 
between the flanges of the main beam and the tiles or the like 
supported thereby, these spaces permitting the ?re in the 
room space below the structure to travel to the region above 
the structure. Thus, the ?re or the like is not contained within 
the room space in which it originates with the result that the 
?re damage is likely to be much more extensive than would 
otherwise be the case. As will be appreciated, therefore, the 
structure disclosed by J ahn suffers from substantially the same 
disadvantage as support structures, in which no provision is 
made for accommodating thermal expansion of the support 
beams constituting the structures. 

It is a primary object, therefore, of the present invention to 
provide a support structure in which the above-mentioned dis 
advantages of the structure disclosed by Jahn is substantially 
overcome and in which, more speci?cally, thermal expansion 
of the beams constituting the structure results in no signi?cant 
longitudinal or transverse buckling or warping of the beams, 
and hence in the formation of no spaces through which ?re 

' may travel from below to above the structure. 

Furthermore, the structure disclosed by Jahn accom 
modates thermal expansion of only the crossbeams. Clearly, if 
both the main and the crossbeams are formed of a thermally 
expandible material, the main beams, as well as the cross 

15 

20 

25 

30 

35 

45 

55 

60 

65 

70 

2 
beams, are subjected to longitudinal thermal expansion when, 
for example, a ?re occurs and it is, accordingly, an object of 
the preferred embodiments of the present invention to provide 
a support structure in which thermal expansion of all the 
beams constituting the structure is accommodated without 
buckling or warping ofthe beams. 
A support structure according to the present invention com 

prises at least one ?rst support beam and at least one second 
support beam which is formed of thermally expandible materi 
al and an end portion of which is secured to an end portion of 
the ?rst support beam. A slit is formed in the ?rst support 
beam, the slit extending longitudinally of this beam from the 
end of the beam presented by said end portion thereof to a 
position between the ends of said beam. The portions of the 
?rst support beam bounding the slit are disposed in different 
planes, and the direction of the longitudinal axis of the second 
support beam has at least a component which is perpendicular 
to the longitudinal axis of the ?rst support beam and to the 
plane containing the slit, thereby to permit said portions of the 
first support beam to be urged into overlapping relationship by 
longitudinal thermal expansion of the second support beam. 

In order that the invention may be more clearly understood 
and more readily carried into effect the same will now, by way 
of example, be more fully described with reference to the ac 
companying drawings in which: 

FIG. I is a perspective view from above of a portion of a 
support structure according to the invention, lighting units 
mounted on the support structure being shown diagrammati 
cally in chain-dotted lines; 

FIG. 2 is an isometric view from above ofa part of the sup 
port structure shown in FIG. ll, this view showing the adjacent 
end portions of a pair of ?rst and a pair of second support 
beams; 

FIG. 3 is a top plan view of the part of the support structure 
shown in FIG. 2, the beams being shown in their condition 
when the second support beams are subjected to thermal ex~ 
pansion; 

FIG. 4 is a view corresponding to FIG. 3 but showing the 
beams in their condition when the ?rst support beams are sub 
jected to thermal expansion; 

FIG. 5 is a sectional view on the line 5-5 of FIG. 2, but with 
the coverplate which is shown in an exploded condition in 
FIG. 2 disposed in its operative condition; 

FIG. 6 is a view corresponding to FIG. 2 but showing an al 
ternative embodiment of the invention; and 

FIG. 7 is a view corresponding to FIG. 3 but of the alterna 
tive embodiment shown in FIG. 6. 
Throughout the various views of the drawings like reference 

numerals are used to denote like parts. 
With reference to the drawings, and in panicular FIG. 1 

thereof, 110 denotes generally a support structure which com 
prises a plurality of ?rst support beams l1 and a plurality of 
second support beams 12, the form and construction of the 
support structure it) being hereinafter disclosed in greater 
detail with reference to the remaining views of the drawings. 
Z13 denotes generally each of a plurality of lighting units which 
may operatively be supported by the support structure 10. The 
lighting units 113 form, however, no part of the present inven 
tion and the details of construction of these units are, there 
fore, not further described or illustrated in this application. 
With particular reference to FIG. 2, there is therein illus 

trated a pair of collinear first support beams 11 of thermally 
expandible material which are disposed in spaced relationship, 
i.e. which are so disposed that the adjacent ends 14 thereof are 
spaced apart. FIG. 2 also shows a pair of collinear second sup 
port beams 12 of thermally expandible material which are 
likewise disposed in spaced relationship, the space 15 between 
the adjacent ends 16 of the second support beams 12 also con 
stituting the space between the adjacent ends 14 of the ?rst 
support beams 11. 

While in the preferred embodiments of the invention as 
herein described with reference to the accompanying 
drawings there is a plurality of first support beams 11 and a 
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plurality of second support beams 12, it is to be understood 
that in alternative embodiments (not shown) there may be 
only one ?rst support beam 11 and only at least one second 
support beam 12. 
Each ?rst support beam 11, and each second support beam 

12, is of inverted channel form in cross section and comprises 
, a web portion 17 together with two substantially parallel de 
pending limb portions' 18. The limb portions 18>v of each beam 
11 or 12 present outwardly directed ?ange portions I9 which 
are disposed in a plane substantially parallel to the plane con~ 
taining the web portion 17 of said beam 11 or 12. 
The adjacent ends 14 of the ?rst support beams 11 each 

present outwardly projecting lugs 20 which are each of ap 
proximately triangular form. Each lug 20 is connected to the 
appropriate limb portion 18 of the beam- 11 from which it is 
presented, the lug 20 preferably being integral with said beam 
11, and having a lower edge 21 which is upwardly inclined in 
the direction away from said beam Ill and an upper edge 22 
which, in the preferred embodiments illustrated . in the 
drawings, is disposed in a plane substantially parallel to the 
plane containing the web portion 17 of said beam 11. The 
edge 22 of each lug 20 presents, at a position spaced from the 
beam 11 from which said lug 20 is presented, an upwardly pro 
jecting tab 23 which is disposed through a slot v24 formed in 
the web portion 17 of the appropriate one of the second sup 
port beams 12, the underface of the web portion 17 of said 
second support beam 12 being supported on the edge 22 oflug 
20 when the tab 23 is so disposed. Each tab 23 is twisted, out 
of the plane of the slot 24 through which it is disposed, on the 
side of the slot 24 remote from the lug 20 thereby to maintain 
in secured interrelationship the adjacent end portions of the 

' ?rst and second support beams 11 and 12. In FIG. 2, the two 
left-hand tabs 23 are shown in their condition prior to this 
twisting, the two right-hand tabs 23 being, however, shown in 
the twisted condition. 
The ?ange portions 19 of each second support beam 12 are 

each, at the end 16 of the beam 12, off set in the upward 
direction thereby to overlie, in the manner shown at 25 in FIG. 
2, the adjacent ?ange portion 19 of the appropriate one of the 
?rst support beams 11, the ?ange portions 19 of the beams 11 
being at the end 14 thereof of chamfered. form. 
Each lug 20 is capable of ?exing relative to the second sup 

port'beam 12 to which it is secured, and also relative to the 
?rst support beam 11 from which it is presented. 
A slit 26 is formed in the web portion 17 of each ?rst sup 

port beam 11, the slit 26 extending longitudinally of the beam 
11 from the end 14 thereof to a position between said end 14 
and the other end (not shown) of the beam 1 1. The portions of 
the web portion 17 of each beam 11 which bound the slit 26 
formed therein are disposed in different planes, for example, 
by downwardly de?ecting one of these portions as indicated at 
27 in FIG. 2. 
The end of each slit 265 remote from the end 14 of the beam 

11 in which said slit is formed is in communication with an en 
larged opening 28 formed in the web portion 17 of said beam. 
The openings 28 may be of circular form as shown at the left 
hand side in FIG. 2, or may be of elongated form disposed 
transversely to the longitudinal axis of the beam 11 as shown 
at the right-hand side of FIG. 2. Particularly in the latter case, 
the openings 28 serve so to weaken the end portions of the 
beams 11 in which they are formed that overlapping of the 
portions of the web portion 17 of each beam II which bound 
the slit 26 formed therein is facilitated, such overlapping being 
caused by longitudinal thermal expansion of the beams 12 as is 
hereinafter more fully described. Furthermore, in both cases, 
the opening 28 serves to prevent longitudinal creepage of the 
end of the slit 26 remote from the end 14 of the beam 11 in 
which it is formed. 
As shown at the right-hand side of FIG. 2, a support tie 

member constituted by a rod 29 may be disposed through the 
opening 28, the lower end of the rod 29 being screw-threaded 
and having a washer 30 and a nut 31 mounted thereon below 
the web portion 17, thereby to support the beam 11 by the rod 
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4 
29, the upper end (not shown) of which is secured to, for ex 
ample, a ?ooring support deck. 
As an alternative to supporting the beam 11 by the rod 29 

and the associated washer 30 and nut 31, the beam 11 may be 
supported by means of a tie wire 32 and a strap 33 as shown at 
the left-hand side of FIG. 2, the strap 33 being disposed 
through aligned slots 34 formed in the limb portions 18 of the 
beam 11, with the lower end portion of the wire 32 being 
secured through openings 35 formed in the end portions of the 
strap 33. 
The second support beam 12 are disposed substantially per 

pendicular to the ?rst support beams 11, and to the plane con 
taining the slits 26 in the web portions 17 of the ?rst support 
beams 11, i.e. with the plane containing the slits 26 and 
disposed perpendicular to the plane containing the web por 
tions 17 of the beams 11. It is not essential, however, that the 
second support beams 12 be so disposed provided that the 
direction of the longitudinal axis of each second support beam 
12 has at least a component which is perpendicular to the lon 
gitudinal axis of each ?rst support beam 11 and to said plane 
containing the slits 26 in the web portions 17 of the ?rst sup 
port beams 11. Thus, in alternative embodiments (not shown) 
of the invention, each second support beam 12 may be so 
disposed that the direction of the longitudinal axis thereof 
forms an acute angle with the longitudinal axis of one of the 
?rst support beams 11 and additionally, or alternatively, forms 
an acute angle with said plane containing the slits 26 in the 
web portions 17 of the ?rst support beams 1 l, 
A cover plate 36 is mounted over the space 15 between the 

adjacent ends 14 of the beams 11, and the adjacent ends 16 of 
the beams 12, the cover plate 36 which is shown in an ex 
ploded condition in FIG. 2 extending over the adjacent end 
portions of the ?rst support beams 11 and being connected 
thereto by means of downwardly projecting tabs 37 which fric 
tionally grip the opposed limb portions 18 of the beams 11 in 
the manner most clearly shown in FIG. 5. Slits 38 are formed 
in the end portions of the cover plate 36 which extend over the 
adjacent end portions of the beams 11, a portion 39 (FIG. 5) 
of the plate 36 bounding each slit 38 being in engagement with 
the slit 26 formed in the adjacent beam 11 to maintain the por 
tions of the web portion 17 of said beam 11 bounding the slit 
26 therein in different planes. 

' As is most clearly shown in FIG. 3, longitudinal thermal ex 
pansion of the second support beams 12, Le. longitudinal 
movement of the end portions of the beams 12 shown in FIG. 
3 in the directions of the arrows A, results in the portions of 
the web portion 17 of each ?rst support beam 11 which bound 
the slit 26 formed therein, being urged into overlapping rela 
tionship, as shown in FIG. 3, by the arrows B. 
As shown in FIG. 4, longitudinal thermal expansion of the 

?rst support beams 11, i.e. longitudinal movement of the end 
portions of the beams 11 shown in FIG. 4 in the directions of 
the arrows C, results in the above-mentioned ?exing of each 
lug 20 relative to the support beam 11 from which it is 
presented and relative to the support beam 12 to which it is 
secured by means of the tab 23. As will be appreciated, the 
ends 16 of the second support beams 12 are, when the struc 
ture 10 is in normal use, preferably spaced a short distance 
from the ?rst support beams 11 thereby to facilitate such ?ex 
ing of the lugs 20. It is, however, not essential that the ends 16 
of the second support beams 12 be so spaced, since the forces 
exerted during longitudinal thermal expansion of the beams 
11 are, in practice, so large that the above-mentioned ?exing 
of the lugs 20 will, in any event, occur. 

Although for clarity, the effect of longitudinal thermal ex 
pansion of the beams 12 and of the beams 11 has been in two 
separate view of the drawings, it will be appreciated that, in 
practice, these effects occur together where, as will usually be 
the case, the beams 11 and also the beams 12 are formed of 
thermally expandible material, such as metal, and are opera 
tively all subjected simultaneously to ?re heat. 

Thus, longitudinal thermal expansion of the ?rst and second 
support beams 11 and 12 is accommodated in the structure 
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according to the present invention substantially without any 
longitudinal or transverse buckling or warping of the beams 11 
and 12 constituting the structure, and hence without any sub 
stantial risk of spaces, through which ?re could travel from 
below to above the support structure, being formed between 
the beams 11 and 12 and insulation panels or the like opera 
tively supported thereon. 
The alternative embodiment of the invention illustrated in 

FIGS. 6 and 7, is substantially similar to that illustrated in the 
preceding views of the drawings and differs therefrom sub 
stantially only in that the lugs 20, and associated tabs 23, are 
omitted and the end portions of the beams 11 are secured to 
the adjacent end portions of the beams 12 by means of out 
wardly projecting, hook-shaped members ‘10 which are 
presented by the limb portions 18 of the ?rst support beams 
11 at the ends 14 thereof and which are engageable with 
similarly formed outwardly projecting, hook-shaped members 
41 presented by the limb portions 18 of the second support 
beams 12 at the ends 13 thereof, each hook-shaped member 
40 being upwardly open and each hook-shaped member 41 
being downwardly open so that these members are intercon 
nectably engageable in the manner shown in FIG. 6. Further 
more, in the alternative embodiment illustrated in FIGS, 6 and 
7 the web portions 17 of all the beams 11 and 12 are formed 
with longitudinally extending slits corresponding to the slits 26 
formed in the web portions 17 of the beams 11 in the ?rst em 
bodiment. in addition, in this alternative embodiment the slits 
38 formed in the coverplate 36 have been omitted although it 
is to be understood that such slits could also be provided in the 
coverplate 36 in this alternative embodiment. 
As shown in FIG. 7, longitudinal thermal expansion of the 

second support beams 12 results in the portions of the web 
portions 17 of the beams 11 which bound the slits 26 formed‘ 
therein being urged into overlapping relationship in the same 
manner as is described above with reference to FIG. 3. In this 
alternative embodiment, longitudinal thermal expansion of 
the ?rst support beams 11 results in the portions of the web 
portions 17 of the beams 12 which bound the slits 26 formed 
therein being likewise urged into overlapping relationship in 
an identical manner. 

What I claim as my invention is: 
1. A support structure comprising a ?rst support beam, and 

at least one second support beam which is formed of thermally 
expandible material‘and an end portion of which is secured to 
an end portion of the ?rst support beam, a slit being formed in 
the ?rst support beam and extending longitudinally thereof 
from the end of the ?rst support beam presented by said end 
portion thereof to a position between the ends of the ?rst sup- ‘g 
port beam, the portions of the ?rst support beam bounding the ‘ 
slit being in different planes and the direction of the longitu 
dinal axis of the second support beam having at least a com 
ponent which is perpendicular to the longitudinal axis of the 
?rst support beam and to the plane containing the slit, thereby 
to permit said portions bounding the slit of the ?rst support 
beam to be urged into overlapping relationship by longitudinal 
thermal expansion ofthe second support beam. 

2. A support structure according to claim 1, wherein at least 
the ?rst support beam is of inverted channel form in cross sec< 
tion, and comprises a web portion and two substantially paral~ 
lel depending limb portions, the slit being formed in the web 
portion ofsaid beam‘. 

3. A support structure according to claim 1, wherein the 
end of the slit remote from said end of the ?rst support beam is 
in communication with an enlarged opening formed in the ?rst 
support beam. 

4. A support structure according to claim 3, wherein a sup 
port tie member is disposed through said enlarged opening, 
the ?rst support beam being in supported engagement with 
said member. 

5. A support structure according to claim 1, wherein the 
?rst support beam is formed of thermally expandible material 
and the securement between said end portions of the ?rst and 
second support beams comprises outwardly projecting lug 
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means which is presented by said end portion of the ?rst sup 
port beam and which is secured to the second support beam at 
a position spaced from the ?rst support beam, the lug means 
being capable of ?exing relative to the ?rst support beam and 
relative to the second support beam, thereby to permit lon 
gitudinal thermal expansion ofthe ?rst support beam. 

6. A support structure comprising a pair of collinear ?rst 
support beams which are formed of thermally expandible 
material and which are disposed in spaced relationship, and'a 
pair of collinear second support beams which are formed of 
thermally expandible material and which are disposed in 
spaced relationship with the space th-erebetween constituting 
the space between the first support beams and with the second 
support beams being substantially perpendicular to the ?rst 
support beams, the adjacent ends of the first support beams 
each presenting outwardly directed luigs which are secured to 
the second support beams at positions spaced from the ?rst 
support beams, each lug being capable of ?exing relative to 
the ?rst support beam from which it is presented and relative 
to the second support beam to which it is secured thereby to 
permit longitudinal thermal expansion of the ?rst support 
beams, slits being formed in the ?rst support beams and ex 
tending longitudinally thereof from the adjacent ends of said 
?rst support beams to positions between the ends thereof, the 
portions of each ?rst support beam bounding the slit therein 
being in different planes, and the second support beams being 
substantially perpendicular to the plane containing the slit in 
each ?rst support beam, thereby to permit said portions of 
each ?rst support beam to be urged into overlapping relation 
ship by longitudinal thermal expansion of the second support 
beams. 

7. A support structure according to claim 6, wherein cover 
plate is mounted over the space between the adjacent ends of 
the ?rst support beams and the adjacent ends of the second 
support beams, the coverplate extending over the adjacent 
end portions of the first support beams and being connected 
thereto. 

8. A support structure according to claim 7, wherein slits 
are formed in the portions of the coverplate which extend over 
the adjacent end portions of the ?rst support beams, a portion 
of the coverplate bounding each slit formed therein being in 
engagement with the slit formed in the adjacent ?rst support 
beam to maintain the portions of said ?rst support beam 
bounding the slit therein in different planes. 

9. A support structure according to claim 6, wherein the 
securement between each lug and the second support beam to 
which it is secured comprises an upwardly projecting tab 
presented by the lug and disposed through a slot formed in 
said second support beam, the tab being disposed out of the 
plane of the slot on the side of the slot remote from the lug. 

10. A support structure comprising a pair of collinear ?rst 
support beams which are formed of‘ thermally expandible 
material and which are disposed in spaced relationship, and a 
pair of collinear second support beams which are formed of 
thermally expandible material and which are disposed in 
spaced relationship with the space therebetween constituting 
the space between the first support beams and with the second 
support beams being substantially perpendicular to the ?rst 
support beams, the adjacent ends of the ?rst support beams 
being secured to the adjacent ends of the second support 
beams, slits being formed in the ?rst and second support 
beams and extending longitudinally thereof from the adjacent 
ends of the beams to positions between the ends thereof, and 
the portions of each ?rst and second support beam bounding 
the slit therein being in different planes, thereby to permit said 
portions of each ?rst and second support beam to be urged 
into overlapping relationship by longitudinal thermal expan 
sion ofthe second and ?rst support beams, respectively. 

11. A support structure according to claim 10, wherein a 
coverplate is mounted over the space between the adjacent 
ends of the ?rst support beams and the adjacent ends of the 
second support beams, the coverplate extending over the ad 
jacent end portions of the ?rst support beams and being con 
nected thereto. 
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12. A support structure according to claim 1 1, wherein slits 
' are formed in the portions of the coverplate which extend over 
the adjacent end portions of the ?rst support beams, a portion 
of the coverplate bounding each slit formed therein being in 
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8 
engagement with the slit formed in the adjacent ?rst support 
beam to maintain the portions of said ?rst support beam 
bounding the slit therein in different planes. 


