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FIG. 6 is a sectional View similar to that of FIG. 5 

> 3,823,861 illustrating a modi?cation of the present invention. 
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This invention relates to T-frame suspension assem 
blies for supporting acoustical panels as a drop ceiling, 
and more particularly to a new construction for inter 
locking the individual T-shaped members of the sus 
pension assembly. 

This is a continuation of the copending application 
Serial No. 772,042, ?led November 5, 1958, and now 
abandoned. 
One widely used construction for supporting acoustical 

panels as a drop ceiling spaced below and suspended 
from another ceiling or overhead supporting structure 
is a T-frame suspension assembly ‘comprising interlock~ 
ing elongated T-members having a T-shaped cross sec 
tion arranged in a grid-like pattern. An acoustical panel 
is disposed within each of the squares of the grid-like 
pattern and supported by the horizontal ?anges of the 
T members bounding each square. The individual T 
members have end projections which interlock with one 
another and a main T member extending perpendicularly 
therebetween to complete the assembly. This construc 
tion requires that the identical ends of each of the T 
members be matched with each other to obtain the 
proper interlocking relationship, and experience has 
proved that the unskilled laborers usually employed to 
assemble these suspension assemblies cannot be depended 
on to properly interlock each of ‘ the T members in 
all cases. 

‘it is one object of the present invention to provide a 
T-frame suspension assembly having each T member 
positively and independently locked to the vertical leg 
of the main T member extending perpendicularly thereto. 

It is another object of the present invention to provide 
a T-frame suspension assembly having parallel spaced 
apart main T members with aligned T members on oppo 
site sides thereof positively and independently connected 
thereto. 

it is a further object of the present invention to pro 
vide a T-frarne suspension assembly having individual T 
members that can be positively locked to main T mem~ 
bers extending perpendicular thereto without regard as 
to which end of the individual T members is presented 
toward the main T member. 

It is a still further object of the invention to provide 
a T-frame suspension assembly that can be rapidly assem 
bled in an economical manner and which will be posi 
tively interconnected at all points to insure a rugged 
assembly. 

Other objects, features and advantages of the present 
invention will become apparent from the following de 
tailed description taken in conjunction with the accom 
panying drawings, in which: 
FIGURE 1 is a fragmentary isometric view of a T 

frame suspension assembly embodying features of the 
present invention; 

FIG. 2 is an enlarged sectional view taken along the 
line 2-2 of FIG. 1; 

FIG. 3 is an enlarged sectional view taken along the 
line 3-—3 of FIG. 1; 

FIG. 4 is an enlarged sectional view taken along the 
line 4-4 of FIG. 1; 
FIG. 5 is a sectional view taken along the line 5—5 

of FIG. 3; and 
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invention comprises a ceiling grid suspension system 
having a plurality of laterally spaced, parallel main frame 
members interconnected by transverse cross frame mem 
bers. The longitudinal frame members usually are made 
in twelve-foot lengths or sections and a plurality of 
these sections are spliced together end-to-end to make 
up a main frame member which extends entirely across 
the ceiling. The cross frame members usually are made 
in four-‘foot lengths or sections and each transverse frame 
member or section extends between and is connected 
at its ends to adjacent main frame members. It will be 
readily appreciated however that, while the above-de 
scribed pattern of main and cross frame members is most 
common and while it is the one illustrated in FIGURE 
1, other spacings between the main frame members and 
other patterns of assembly sometimes are used and are 
contemplated as within the scope of this invention. The 
main and cross frame members here shown are of in 
verted T-shape in transverse sections. 

Referring to FlG. 1, a T-frame suspension assembly 
10 is illustrated which is comprised of parallel spaced 
apart main T members 12 having a vertical leg 14 and 
horizontal ?anges A plurality of cross T members 
26> extend transversely between and interconnect each 
pair of main T members 12, as will be described herein 
after, and a plurality of cross T members 22 extend 
between each pair of cross T members 29 half way be 
tween and parallel to the main T members 12 to de?ne 
a grid-like pattern made up of a plurality of squares in 
each of which an acoustical panel 24 may be supported. 
As most clearly illustrated in FIG. 2, each of the 

acoustical panels 24 are supported on the horizontal 
?anges or" the T members corresponding to the ?anges 18 
of the main T member 12, and are retained against hori 
zontal movement by the vertical legs of each of the T 
members corresponding to the vertical leg 14 of the 
main T member 12. The entire assembly may, of course, 
be supported from a ceiling or other suitable structure 
thereabove by a plurality of wire hangers 26 having the 
lower ends thereof attached to the vertical leg 14 of 
the main T members 12 and the upper ends attached 
to the ceiling (not shown). 
As most clearly illustrated in FIG. 3, one end of each 

of the cross T members 29 is cut away as at 28 to leave 
a ?ange 3% projecting outwardly from the upper half 
thereof with a tab 32 projecting from the ?ange 30, the 
width of the tab 32 being less than the width of the 
?ange 39 to provide shoulders 34 on the end of the 
?ange 39. The other end of each of the cross T mem 
bers 2b is cut away as at 36 to provide a ?ange 38 
projecting outwardly from the lower half thereof with 
a tab ill) projecting from the ?ange 38, the width of the 
tab being less than the width of the ?ange 38 to 
provide shoulders 42 on the end of the ?ange 33. 

The main T member 12 has an upper vertical slot 44 
through which the tab 32 is inserted, as illustrated in 
FIG. 3, until the shoulders 34 on the ?ange 30v engage 
the vertical leg 14 of the main T member 12 to limit the 
extension of the tab 32 into the slot 44. An algined 
lower vertical slot 45 is also provided through which the 
tab 40 is inserted until the shoulders 42 on the ?ange 
38 engage the vertical leg 14. Horizontal ?anges 46 of 
each of the cross T members 20 are also cut away from 
each end as at 48 to enable the vertical leg of each of 
the cross T members 20 to rest directly on the hori 
zontal ?anges 18 of the main T member 12 with the 
bot-tom surface of the ?anges ?ush with the bottom sur 
face of the horizontal ?anges 18. When the parts are 
assembled in the manner described above, the tab 40 of 
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the left-hand cross frame member ‘20 shown in FIGURE 
3 projects into the cut-away portion 28 of the right-hand 
cross frame member 20 but the cut-away portion 28 is 
sufficiently large so that the edges thereof are spaced 
from the tab 40. Similarly, the tab 32 of the right-hand 
cross frame member 20 projects into the cut-away por 
tion 36 of the left-hand cross frame member 20 but the 
cut-away portion 36 is sufficiently large so that the edges 
thereof are spaced from the tab 32. 

Referring to FIGS. 4 and 5, as well as to FIG. 3, each 
of the tabs 32 and 40 are prevented from withdrawing 
from the slots 44 and 45 by wedge members 50, which 
can be any suitable member that can be passed through 
central apertures in the tabs 32 and 40 and wedged 
againsed the vertical leg 14 of the main T member 12. 
In the preferred form illustrated, nails are used as the 
wedge members 50 since the shanks thereof can be readi 
ly inserted through the apertures in the tabs 32 and 40 
and the heads thereof will engage the vertical leg 14 of 
the main T member to enable the nails to be forced in 
until they are ?exed slightly, as most clearly illustrated 
in FIG. 5 to draw the shoulders 34 and ‘42 tightly against 
the vertical leg 14. If nails are used as the wedge mem 
bers 50, the shanks thereof may also be provided with 
a plurality of annular grooves 54, as illustrated in FIG. 
6, which will dig into the vertical leg 14 of the main T 
member to more ?rmly secure the nails in place. When 
nails 50 are used in the manner described, they not only 
have a wedging function but they also serve as tension 
pins to exert a constant pull on the cross frame mem 
bers under conditions at assembly and in use. The re 
silient action of the nail wedges or tension pins exerts 
a constant pull on the cross frame members which holds 
the cross frame members 20 butted tightly against the 
main frame members 12 thus ‘maintaining a tight system 
in which all of the components or frame members mutual 
ly cooperate to strengthen and support each other. 
By forming the ends of the cross members 20 in the 

manner described, each cross T member can be posi 
v_tively locked to a main T member 12 by the wedging 
members 50 in a very simple manner and with a good 
?rm wedging action that pulls the members tightly to 
gether to insure that they will not accidentally disengage 
from the main T members. Further, with this construc 
tion, one end of each cross member 20 can only be in 
serted with in the slots 44 and the other end can only 
be inserted in the slots 45 so that the possibility of un» 
skilled workmen incorrectly connecting the T members 
is virtually eliminated. In each instance, endwise but 
ting engagement of the horizontal ?ange 46 laterally 
against the side ?ange 18 prevents rotation of the main 
T member 12 about its longitudinal axis in one direction 
and endwise butting engagement of the locking ?ange 30 
against the vertical leg 14 prevents rotation of the main 
T member in the other direction. Manifestly, the pro 
vision of cross frame members 20 at opposite sides of 
the main frame member 12 further strengthens and rein 
forces the frame structure. Also, when the frame as 
sembly is suspended beneath a suitable supporting struc 
ture by the hangers 26, loads carried by the T frame 
assembly press the cross frame members 20 endwise 
against the main T members 12 to provide and further 
assure a tight rigid T frame assembly. 

It is important to keep the joints between the main 
frame members 12 and the cross frame members 20 
tight because they are exposed at the ceiling and if these 
joints are loose they make a bad appearance. Also, tight 
joints keep the main frame members 12 and the cross 
frame members 20 from rolling or twisting torsionally 
after assembly and adversely affecting the appearance of 
the ceiling. As described, the main frame members 12 
and conventionally made in twelve-foot lengths and, as 
they usually are formed from essentially thin-walled rolled 
sheet steel and are inherently relatively ?exible, some 
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4 
torsional de?ection inevitably will occur unless these 
members are held securely by the cross frame members. 
Also, after the grid framework is assembled, the ?ller 
boards 24 are dropped into the grid openings and it 
sometimes happens that they fall in such a way as to exert 
lateral pressure against a frame member at one side of 
the opening. If the grid joints are loose, lateral pressure 
of the ?ller boards produces a roll or twist in the frame 
members which results in an unsightly wavy appearance 
in the ceiling below. This condition is largely prevented 
if a tight assembly of the grid components is maintained. 
The difficulty of maintaining a tight grid assembly, 

however, is aggravated by the conditions under which the 
parts are assembled. The usual practice is ?rst to as 
semble the main frame members 12 and then to assemble 
the cross frame members 20. In practice, one end of a 
cross frame member 20 is inserted into its proper slot and 
fastened by a tension pin 50. The unattached end of 
the cross frame member is then slipped into its proper 
slot and fastened by another tension pin 50. However, 
since the total length of the cross frame member 20 is 
greater than the spacing between the main frame members 
12, the unattached end of the cross frame member can be 
introduced into its slot only by racking it or pulling it 
obliquely with respect to the main frame members and 
then pushing it laterally into the slot usually while si 
multaneously twisting or rolling the main frame member. 
When the cross frame member 20 is racked it inevitably 
tightens or ?exes the tension pin 50 at its attached end, 
and if the pin is not su?iciently ?exible and resilient to 
maintain a constant tension on the cross frame member 
under these conditions it will take a permanent set and 
the result will be a loose joint at the attached end of the 
cross frame member after the unattached end has been 
slipped into its slot. The loose joint in turn may pro 
duce any of the undesirable conditions described above. 

Initial misalignment of the slots 44 and 45 in the main 
frame members 12 is another condition occurring almost 
inevitably at assembly that makes it di?icult to maintain 
tight joints between the main ‘and cross frame members 
unless the butted ends of the cross frame members are 
held solidly against the main frame members by the re 
silient action of tension pins. It sometimes happens that 
the slots in the main frame members 12 are not aligned 
precisely prior to assembly of the cross frame members 
20. When this occurs, the cross frame members 20 are 
racked or cocked slightly so that they extend obliquely 
with respect to the main frame members even after both 
ends of the cross frame members are assembled and fast 
ened by the tension pins 50. This racked condition, of 
course, tightens and ?exes the tension pins 50 at both 
ends of the cross frame members 20. As a result, suc 
cessive assembled cross frame members 20 have a wavy or 
zigzag appearance when a sight is taken across the ceiling 
and along the assembled cross frame members. To correct 
this condition, it is necessary to shift the main frame 
members 12 slightly longitudinally suf?ciently to bring 
the cross frame members 20 precisely at right angles. 
It is important that the tension pins 50 maintain a con 
stant tension at all times under these conditions and that 
they take up any slack occasioned by the ?nal adjust 
ment of the longitudinal frame members. 

If the tension pins 50 function properly to maintain 
tight joints in the grid system under all normal conditions 
at assembly and thereafter so that each member at all 
times engages, strengthens and reinforces other members 
to which it is connected, the total time required to as 
semble the system is greatly reduced and the job of as 
sembling the system is simpli?ed. Workers are required 
to spend relatively little time in realigning and straighten 
ing individual members of the system. As a result, 
labor costs for assembly are minimized and the appear 
ance of the ?nished job is improved. 

While it will be apparent that the embodiments of the 
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invention herein disclosed are well calculated to ful?ll 
the objects of the invention, it will be appreciated that 
the invention is susceptible to modi?cation, variation and 
change without departing from the proper scope or fair 
meaning of the subjoined claims. 
What is claimed is: 
l. A T-frame suspension assembly comprising a main 

T member having horizontal ?anges and a vertical leg 
with aligned upper and lower vertical slots therethrough, 
a pair of cross T members disposed on opposite sides of 
and substantially perpendicular to said main T member, 
each of said cross members having a vertical leg and hori 
zontal ?anges, the vertical leg of one of said cross mem‘ 
bers being cut away at the end adjacent said main T 
member to provide a cut-away portion at its lower half 
and a locking ?ange projecting from the upper half there 
of which extends through said upper vertical slot, the ver 
tical leg of the other cross T member being cut away to 
provide a cut-away portion ‘at its upper half and a lock 
ing ?ange projecting from the lower half thereof which 
extends through said lower vertical slot, said ?anges pro 
jecting into the cut-away portions and being spaced from 
the edges thereof, and wedge members extending through 
each of said ?anges and wedging against the vertical leg 
of the main T member to prevent the disengagement of 
the locking ?anges from said slot. 

2. The subject matter as claimed in claim 1 wherein 
said wedge members comprise nails having the shanks 
thereof passing transversely through said locking ?anges 
with the heads thereof engaging said vertical leg of the 
main T member with su?icient force to ?ex the shanks 
of the nails. 

3. A T-frame suspension ‘assembly comprising a plu 
rality of parallel spaced-apart main T members intercon 
nected by aligned cross T members extending transversely 
therebetween, each of said T members having a vertical 
leg and horizontal ?anges, each of said main T members 
having aligned upper and lower vertical slots in the ver 
tical leg thereof at the point of connection of each of the 
cross T members therewith, each of said cross T mem 
bers having the vertical leg on one end thereof cut away 
to provide a cut-away portion at its lower half and an 
upper locking ?ange projecting from the upper half there 
of with a tab projecting from the end of the locking 
?ange, each of said cross T members having the vertical 
leg cut away at the other end thereof to provide a cut 
away portion at its upper half and a lower locking ?ange 
projecting from the lower half thereof with a tab project 
ing from the end of the locking ?ange, one of the cross T 
members of each pair connected to a main T member 
having the tab on said upper locking ?ange thereof ex 
tending through the upper vertical slot in said main T 
member, the other of the cross T members of each said 
pair having the tab on the lower locking ?ange project 
ing through the lower vertical slot, said tabs projecting 
into the cut-away portions and being spaced from the 
edges thereof, and nails having the shanks thereof pass 
ing transversely through each of said tabs with the heads 
thereof bearing against opposite sides of the vertical leg 
of the main T members with su?icient force to ?ex the 
shanks of the nails. 

4. The subject matter as claimed in claim 3 wherein 
each of said slots have substantially the same length as 
the Width of said tabs and wherein the width of said 
tabs is less than the width of their respective ?anges to 
form shoulders on the ends of said ?anges which limit 
the projection of the tabs through the slots and which are 
drawn into tight engagement with the vertical legs of the 
main T members by the ?exing of the nails. 

5. A T-frame suspension assembly comprising a main 
T member having horizontal ?anges ‘and a vertical leg 
with a vertical slot therethrough, a cross T member dis~ 
posed substantially perpendicular to said main T member 
and having a vertical leg and horizontal ?anges, the ver 
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tical leg of the cross T member being cut away at the 
end adjacent said main T member to provide a locking 
?ange projecting therefrom with a tab of reduced width 
projecting from the end of the locking ?ange, said slot 
having a length substantially equal to said tab, said tab 
extending through said vertical slot with the end of the 
locking ?ange engaging said vertical leg, and a nail hav 
ing a shank thereof extending transversely through said 
tab with the head thereof bearing against the vertical 
leg of the main T member on the side opposite that en 
gaged by the end of said locking ?ange, the shank of said 
nail being ?exed to draw the end of said locking ?ange 
tightly against the vertical leg of the main T member, 
the vertical leg of the cross T member being further cut 
away adjacent to said locking ?ange to provide a recess 
sufficiently large to receive a tab of a second cross T 
member adapted to extend into the recess without engag 
ing the sides thereof. 

6. In a ceiling grid system, a main frame member 
having a laterally extending base portion and a vertical 
web portion with aligned upper and lower vertical slots 
therethrough, a pair of cross frame members at opposite 
sides of and extending substantially perpendicularly to 
and butting endwise against said main frame member, 
each of said cross frame members having a vertical web 
portion and a horizontal ?ange portion, the vertical web 
portion of one of said cross frame members being cut 
away at the end adjacent said main frame member to 
provide a cut-away lower portion and a longitudinal ?ange 
on the upper portion thereof extending through said upper 
vertical slot, the vertical web portion of the other cross 
frame member being cut away to provide a cutaway 
upper portion and a longitudinal ?ange on the lower por 
tion thereof extending through said lower vertical slot, 
said ?anges projecting into said cut-away portions and 
being spaced from the edges thereof, and a wedge mem 
ber 0n the ?ange of each cross frame member lockingly 
engaged on the side of said main frame member opposite 
said cross frame member and holding the butted end of 
said cross frame member tight against the main frame 
member and preventing disengagement of the ?ange from 
said slot. 

7. In a ceiling grid system, a main frame member 
having a laterally extending base portion and a vertical 
web portion with aligned upper and lower vertical slots 
therethrough, a pair of cross frame members on opposite 
sides of and extending substantially perpendicularly to 
and butting endwise against said main frame member, 
each of said cross frame members having a vertical web 
portion and a horizontal ?ange portion, the vertical web 
portion of one of said cross frame members being cut 
away at the end adjacent said main frame member to 
provide a cut-away lower portion and a longitudinal ?ange 
on the upper portion thereof extending through said upper 
vertical slot, the vertical web portion of the other cross 
frame member being cut-away to provide a cut-away up 
per portion and a longitudinal ?ange on the lower por 
tion thereof extending through said lower vertical slot, said 
?anges projecting into said cut-away portions and being 
spaced from the edges thereof, and a resilient tension 
member extending transversely through the ?ange of each 
cross frame and bearing against the side of said main 
frame member opposite said cross frame member to draw 
and hold the butted end of said cross frame member 
against said main frame member under conditions of as 
sembly and use of said grid system. 

8. In a ceiling grid system, a main frame member hav 
ing a laterally extending base portion and a vertical web 
portion with aligned upper and lower vertical slots there 
through, a pair of cross frame members at opposite sides 
of and extending substantially perpendicularly to said 
main frame member, means associated with said cross 
frame members butting against said main frame member 
at opposite sides thereof to support the same, each of said 
cross frame members having a vertical web portion and a 
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horizontal ?ange portion, the lower portion of the vertical 
web of one of said cross frame members being cut away 
at the end thereof adjacent said main frame member to 
provide an upper longitudinal ?ange and said upper longi 
tudinal ?ange extending through said upper vertical slot, 
the upper portion of the vertical web of the other cross 
frame member being cut away to provide a lower longi 
tudinal ?ange and said lower longitudinal ?ange extend 
ing through said lower vertical slot, said ?anges extending 
into said cut-away portions and being spaced from the 
edges thereof, and a ?exible and resilient member carried 
by the projecting end portion of the ?ange of each cross 
frame member bearing against the side of said main 
frame member opposite said cross frame member to draw 
and hold the butting means associated with said cross 
frame member against said main frame member under 
normal conditions of assembly and use of said grid system 
and thereafter. 

9. In a ceiling grid system, a main frame member in 
cluding a laterally extending base portion and a vertical 
web portion having slot means therein, a pair of cross 
frame members at opposite sides of and extending sub 
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stantially perpendicularly to said main frame member, 
said cross frame members including horizontal ?ange por 
tions and vertical web portions having longitudinal tabs 
extending in opposite directions through said slot means, 
means associated with said cross frame members butting 
against said main frame member at opposite sides thereof, 
and nails having head portions and ?exible and resilient 
shank portions extending transversely through the pro 
jecting ends of said tabs, the head portions of said nails 
being wedged against said main frame member and the 
shank portions of said nails being ?exed to exert a con 
stant tension on said tabs tending to draw and hold said 
butting means tightly against said main frame member 
under normal conditions of assembly and use. 
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