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ACOUSTC, CELNG CONSTRUCTION 
Victor Jacobson, New York, N. Y., assignor, by 

mesine assignments, to Level-Line Ceilings, Inc., 
New York, N. Y., a corporation of New York 

Application November 5, 1948, Serial No. 58,439 
(Cl. . 20-~-4) 3 Claims. 

This invention relates to ceiling constructions 
and more particularly to those of acoustic correc 
tive nature, the invention having for its principal 
object to provide a ceiling construction which can 
be readily and quickly eirected at a cost which is 
less than heretofore possible. 
Another object of the invention is to provide 

a Suspended ceiling wherein the total of the ex 
posed surface area..of the sound absorptive nate. 
rial is considerably less than the areas heretofore 
thought necessary to accomplish the saine degree 
of acoustic correction. 
Another object of the invention resides in an 

acoustical ceiling cornprising primary and sec 
ondary supporting members, the secondary men 
berS having portions extending through to and 
forming a part of the exposed surface of the 
ceiling. 
A further object of the invention is to provide 

for the installation of acoustica1 tille, mechanical 
ly suspended, as distinguished from heretofore 
known and usual types of ceilings depending for 
their Securement upon nailing, cementing, screw 
iig and the like. 
A still further object of the invention is to pro 

vide a ceiling the total of the exposed surface area, 
of which comprises a combination of different 
Sound dissipating materials, one material fune 
tioning by friction of the sound waves received, 
and the other material functioning by diaphrag 
natic action caused by the inpingenient of the 
sound waves thereon, these materials hereinafter 
referred to generally as being sound absorptive 
and Sound reflective. 
Other objects and advantages of the invention : 

will become apparent from a study of the follow 
ing description and the drawings of a preferred 
embodiment of the invention. 
With these and other cbjects in view the in 

vention resides in the novel details of construction 
and combinations of parts as will be disclosed 
more fully hereinafter and particuliarly covered 
by the claims. 

Referring to the accorYipanying dra Wilags form 
ing a part of this specification and in which ilike 
numerals designate like parts in all the views 

Fig. 1 is a diagrammatic itepresentation of the 
appearance of a ceiling made in accordance with 
this invention and showing alternate strips of 
sound absorptive and sound reflective material; 

Fig. 2 is a partial perspective view of a ceiling 
Susgension incorporating the elements- compris 
ing :: this invention; 

Fig. 3. is a Wertical Sectional. view taken trans 
versely of the alternated strips of absorptive and 
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reflective materials, and ilustrating their sus 
pension from a primary ceiling structural mem 
ber; 

Fig. 4 is a perspective view of a splicer utilized 
to align two abutting pans constituting the sound 
reflective medium employed in the ceiling con 
struction; 

Fig. 5 is a detail view partly in section illustrat 
ing the Securement of the Sound absorptive mate 
rial by a clip oar with respect to the pans of sound 
reflective material; 

iig. 6 is a perspective view of a modified form 
of hanger for Suspending the pans of sound, re 
flective material from a primary ceiling structural 
member; 

Fig. 7 is a partial perSpective view of a rein. 
forcing Strip for the butt joint between adjacent 
blocks of Sound absorptive material; 

Fig. 8 is a detail Sectional view of a butt joint 
ilustrating the. application thereto of the rein 
forcing strip shown in Fig. 7; 

Fig. 9 is a perspective view of a suspension clip 
for use with a clip bar at a, butt joint between 
adjacent blocks of sound absorptive material; 

Fig. 10 is a vertical sectional view of a butt joint 
with the Suspension clip of Fig. 9 applied thereto; 

Fig. 11 is a partial perspective view of a strip 
of finish moulding to be applied at the joint be 
tWeen the ceiling and a vertical wall surface of a 
rOOn; 

Fig. 12 is a Wertical Sectional view through the 
finish Inoulding and illustrating its coaction. With 
a block of Sound absorptive naterial; 

Fig. i3 is a View Similar to Fig. 12 but illustrat 
ing the coaction between the finish moulding and 
a pan of Sound reflective laterial. 

Fig. 14 is a partial perspective view of a ceiling 
Suspension generally similar to that shown in 
Fig. 2, but incorporating a combined spreader bar 
and reinforcing strip which performs the func 
tions of the structures shown in Figs. 2, 5, 7 and 8; 

Figs. 15 and 16 are respectively a foreshortened 
top plan view, and a foreshortened side elevation 
all view, of the combined spreader bar and rein 
forcing strip; and 

Fig. it is a vertical transverse sectional view of 
the strip, said view being taken as on the line 
- Of Fig. 16 and lookiing in the direction of 

the arrows. 
Acoustical correction naterial has been pro 

posed heretofore for ceilings and walls, said ma 
terial for best advantages being cheaply and sat 
isfactorily formed in sheets or blocks. Of more or 
leSS loosely compacted fibers of vegetable and/or 
cellulosic material, resulting in myriads: of ir 
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regular cells, interstices, or openings communi 
cating with the exterior surfaces, into which cells 
or openings sound Waves may enter and be Sub 
stantially completely absorbed through friction 
so that said waves will become dissipated, thereby 
rendering a room extremely quiet as conpared 
to a room the ceilings and walls of which are not 
so treated for acoustical correction. In Some in 
stances the exposed surface portion of the blocks 
of acoustical material has been purposely pro 
vided with mechanically drilled relatively large 
openings or cells for better penetration and en 
trapment of the sound waves within the block. 
It is to be understood that according to this in 
vention there may be employed any Satisfactory 
acoustical material which has the characteristic 
of frictionally absorbing Sound Waves, though 
preferably such acoustical material should be 
formed in sheets or blocks of relative rigidity for 
ease in handling and application to the Wall or 
ceiling. 

Also, in acoustical treatment of a roon, there 
has been proposed the utilization of inate:rial 
which is sound reflective rather than absorptive, 
the benefit and advantage of the sound reflec 
tive material being due to the fact that the ina 
pingement of the Sound waves thereon sets up 
diaphragmatic action or vibrations in the ina 
terial chiefly due to the relative thinness of said 
material. These Said Vibrations change, nodify, 
damp and/or otherwise affect the ainplitude 
and/or rhythmic pulse of the original sound 
Waves whereby the reflected sound waves are 
not harmonious therewith and hence counteract 
if not nullify the original sound waves to render : 
the treated room more quiet. Here again latti 
tude is desired in the Selection of the Sound re 
flective material though metal of extreme thin 
neSS, bent into the shape of a pan, has been 
found extremely practical and hence is preferred 
for its fire resistance and strength. 

Heretofore, acoustical correction has comprised 
the application of material of the same kind to 
Substantially the entire room. Surface, and chief 
of the acoustical materials is a product identified 
and sold in the building construction market un 
der the trade-mark “Acousti-Celotex’ Which is 
made as a fibrous deposition in blocks, of the 
order of 12' x 12' dimensions and/or multiples 
thereof, in various thicknesses even up to ap 
proximately 1%'. These blocks, however, have 
required nailing to studs or furring strips, re 
quiring considerable time and labor expense in 
their application, and it is an object of this in 
vention to do away with this costly construction 
of a ceiling, for example, by making possible the 
sliding of such blocks into position with their sole 
Support upon flanges of Secondary Supporting 
members of the ceiling, which Secondary mem 
bers are in turn Suspended or hung on the pri 
mary members of the ceiling, thereby doing away 
entirely With nailing operations. Obviously this 
improvement in Ceiling construction is also ad 
vantageous when repairs are necessary. The sec 
Ondary ceiling members comprise the metallic 
pans or channels having Sound reflective but, vi 
bratory characteristics, and these members have 
portions which extend through to and are ex 
posed to the room area for receiving the sound 
waves thereon, said portions lying Substantially 
in the plane of the exposed ceiling area, and nav 
ing the appearance of Strips interposed between 
and separating the parallel roWS of abutting 
blocks of sound absorbing material, such as 
“Acousti-Celotex.' 
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4. 
In Fig. 1 is depicted diagrammatically the ap 

pearance of a ceiling inade in accordance with 
this invention, wherein the side walls of the 
room are indicated by the numeral 2, the strips 
3 representing the eXposed Surfaces of the pans 
of Sound reflective material, the numeral 4 repre 
Senting the ceiling area composed of rows of 
abutting blocks of Sound absorptive material. 
The widths of the pan strips 3 may be made as 
desired, even up to the order of 73A.'' where the 
width of the exposed area of the rows of sound 
absorptive material is of the order of 11 A', this 
pan. Width having been found by experiment to 
be substantially the maximum in this combina 
tion of acoustical materials for practical results. 
In ca.SeS where exceptional noise is to be correct 
ed, the total of the exposed pan surfaces may be 
lessened to thereby relatively increase the total 
of the exposed area of the sound absorptive ma 
terial in the ceiling as a whole. This may be 
done in Several ways for example, as by providing 
pans of lesser width while retaining the same 
Width of fibrous block, or by utilizing the same 
7% inch width of pan with blocks of greater 
multiple width (24’’’ width for example) . A gen 
erally true statement is that the relationship of 
the width of the fibrous blocks to the width of 
the pans may be changed or made to vary by 
Virtue of the fact that the centering of the pans 
can be So located as to provide for an acoustical 
tile or block 12' in width, or 24' in width, and 
So forth, depending upon whatever performance 
may be required to meet the existing condition 
of noise. Per unit of exposed surface, the cost of 
the Sound absorptive material is greater than the 
cost of the Sound reflective material, and there 
fore by this invention the cost of a complete 
ceiling may be materially reduced by the use of 
the less expensive sound reflective material. 

In Fig. 2 there is indicated at 5 a primary 
ceiling structural member (of which there may be 
many in the complete ceiling), which member as 
shown comprises a metallic channel having its 
Web 6 disposed vertically and the parallel flanges 
and 8 disposed horizontally. At spaced inter 

Vals, hangers indicated generally at 9 and { 
are fitted Over the uppermost flange I, each 
hanger having an inverted U-shaped portion 
at its middle which closely fits the width of said 
flange, the opposite end portions of the hanger 
comprising angularly disposed legs such as 2 
With upwardly directed hook-like bends 3 at 
their extremities for engaging a metallic sound 
reflective pan generally identified by the numeral 
4, So that said pan substantially contacts the 
Outer Surface of the lowermost flange 8 of the 
Structural member 5 (see Fig. 3). 
Each pan is bent or pressed out of thin metal 

lic sheet material in substantially channel 
shaped formation as clearly shown in Fig. 2, the 
bottom or Web portion thereof being indicated 
at 5 and adapted to lie in the plane of the ex 
posed surface of the ceiling, the opposite paral 
lel flange portions S and 7 extending vertically 
upward and connected to the web portion 5 
by the Oppositely and outwardly extending bends 
8 and is respectively, which bends constitute 
Shelves or shoulders upon which may be seated 
the Side edges of the blocks such as 2 of the 
Sound absorptive material. The broken line 2 
indicates that the Width of the pan may be made 
aS desired, though preferably all pans will be 
made of a uniform or Standard width, and varia 
tions in ceiling performance will be accomplished 
by altering the centering of the pan rows, i. e. 
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by using blocks of different widths. The upper 
most edge portion of the flanges 6 and if is 
angularly bent inwardly and downwardly, of the 
pan, as indicated at 22 and 23 respectively, to 
provide a hook-like formation under which the 
hooks 3 of the hangers may be sprung. 
To correctly position or space a pan such as 4. 

from the next adjacent pan such as 24 and thus 
insure the retention of the interposed blocks 29 
of sound absorptive material, there is provided a 
plurality of spaced clip bars such as 25. Each 
clip bar is of sheet material and may be suitably 
reinforced as by a central impressed rib 23, the 
opposite ends of said bar being downwardly and 
inwardly bent as clearly shown at 27 in Fig. 5 
to form a hook-like edge" to engage under the 
complementally formed hook-like edge 22 of the 
fange such as i 6 of a pan such as 4, this snap 
engagement being perritted by the yieldable 
springiness of said bar. To hold the block 2 of 
sound absorptive material down on the shelf or 
shoulder portion such as 9 of said pan, an edge 
portion of the clip bar adjacent one end there. 
of has a tongue 28 struck downwardly from the 
general plan of said bar, the extremity of Said 
tongue preferably being curled or rounded as 
indicated at 29 to smoothly engage the upper 
surface of the fiber block 20, and adjacent the 
opposite end of said bar but preferably in the 
opposite edge portion thereof, a similar tongue 
3G may be formed. 
The pans will be made-in appropriate lengths 

wherefore it may be possible that a plurality of 
pans will be required, with their ends in abut 
ment, with each other, to make up One of the 
strips or rows shown at 3 in Fig. 1 separating 
two adjacent rows of fiber blocks of Sound ab 
Sorbing material. In such case, and for the 
pleasing appearance of the finished ceiling it, 
will be advisable to insure the abutting pans be 
ing in planar registry with each other, and to 
this end a splicer, generally identified by the 
numeral 35 and such as illustrated in Fig. 4, is 
employed. This splicer is preferably though not 
necessarily made of the same thin gauge of 
sheet metal as the pans, and is formed of chan 
nel shaped transverse section providing the Web 
portion 36 and two parallel upwardly extending 
flange portions 3 and 38; the transverse di 
mension of the splicer being such as to closely 
fit within the flanges of the pans, as indicated 
in Fig. 3. 
To facilitate the correct positioning of the 

splicer, the upper edge portions of the fianges 
thereof are provided at their median points with 
outwardly extending tabs such as 39 and 3 which 
preferably may be formed by vertical cuts and 
deflection of the material (on one side of the 
cut) out of the plane of the flange, all as clearly 
illustrated. Thus it is Only necessary to Slide 
the splicer into one end of a pan Section until 
said tabs strike the end edge of the pan, and 
then slide the next pan section over the pro 
truding end of the splicer and tap it up into 
abutting relation with the first pan section, said 
tabs yielding in an inward direction to permit 
the abutment of the two pains, due to the relative 
thinness of the sheet metal from which the 
splicer is made. 
Two i modifications of the º pan hangers are il 

lustrated in Figs. 3 and 6, in the latter the 
hanger 45 comprising a Wire formation the mid 
dle portion of which is formed of inverted U 
shape providing the two parallel portions 46 and 
47 : and theº-oppositely inclined i downwardly - di 
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6. 
vergent leg portions' 48 and 49 respectively, all 
of which are in a common vertical plane: The 
end portions of the legs are bent upwardly later." 
ally and angularly as indicated at 50 to com 
plementally engage the angularly bent edge por 
tion such as 22 of a fiange of a pan. This con 
struction is common in both i modifications of 
the hanger. The difference in the modifications 
lies in the extreme end formation of the hangers, 
the hanger of Fig. 6 having the extreme ends 
additionally bent as indicated at 51 to provide 
CoaXial portions which Will Smoothly fit and be 
in surface contact. With the inner surface of the 
hook-like bend of the edge portion of the pan 
flange, Whereas in the other modification shown 
in Fig. 3 the extreme ends do not have this: addi 
tional coaxial end formation and thus said ex 
treiner ends terminate with the angular bend 
Such as 50, and hence are sharply capable- of 
"biting' into the surface of the pan flange. 
The dimension of a block 20 in a direction. 

parallel to the adjacent supporting pans, may 
be variable, and it is contemplated having... ai, plu 
Itality of blocks filling the Space between two 
Such adjacent pans, said plurality of blocks be 
ing in end abutting relation. With each other. 
Any Suitable formation may be given to these 
ablutting endS; in Figs. 8 and i 10 there is. indi 
cated complemental rabbeted or ship-lap for 
inations as between the abutting blocks. 20 and 

. Since a standard 12'' x 24' fibrous block 
or tille tould be employed with either of its di 
mensions Spanning the Space between the two 
adjacent Supporting pans, it is possible that one 
of Such blocks might Sag with respect to its ad 
jacent block and thus provide an unsightly ap 
pearance to the finished ceiling. Therefore it 
is contemplated providing a metallic reinforcing 
Strip 6 Such as indicated in Figs. 7 and 8, and/or 
a suspension clip 6 such as illustrated in Figs. 
9 and 10, to insure planar registration of the 
abutting blocks at all times. 
The reinforcing Strip 30 is formed of thin sheet 

metal to provide a vertically disposed web por 
tion 62 the edge portions of which are bent two 
parallel horizontally disposed flange portions 63 
and 64, the Spacing between said flanges being 
Substantially equal to the thickness of the tongue 
portion 65 of the rabbeted edge of the block 2). 
In other Words, said tongue is adapted to fit 
Closely between Said flanges as clearly shown in 
Fig. 8, and the vertical web portion. 62 of the 
Strip and the lower flange 64 thereof are adapted 
to fit closely within the rabbet of the next ad 
jacent block. A tab 66, preferably of triangular 
shape, is struck out of either the web 62 or the 
flange 64 and bent laterally of the strip to as 
Suine a position. Substantially in the plane of 
Said flange, wherefore the point of said tab may 
readily enter the material of block 2 at its 
approximate center and constitute a means for 
insuring planar registration of the abutting ends 
of blocks 26 and 24. The strip 60 may be made 
of a length to fit between the flanges of two 
adjacent pans and may be provided with a suit 
able number of tabs for accomplishing the de 
Sired result, only one tab being illustrated in 
Fig. 7 in the interest of simplicity of drawing. 
The Suspension clip 6 has a vertical web por 

tion 70 with a horizontal lower flange 7, and 
two oppositely extending upper flanges 72 and 
73 whose outer end portions are bent upwardly 
and in Wardly to terminate in hook-like edges 14 
and 75 respectively, adapted to spring over and 
engage the opposite edge portions of a clip: bar 
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underlying portions 8, 9 of said secondary 
members, said Subsidiary members having their 
lowermost Surface lying in the exposed Surface 
area of the ceiling, said secondary and Subsidiary 
members being of material susceptible of acoustic 
correction in that they are capable of dis 
and demountable in the ceiling construction by 
virtue of such suspension. Said ceiling comprises 
alternate rows such as 3 of Sound reflective ele 
ments and Such as 4 of Sound absorptive elements, 
the total of the exposed surface areas of the 
sound reflective elements being less than the total 
of the exposed surface areas of the sound absorp 
tive elements, and the ratio of these totals is 
limited substantially to no greater than Tí to 12 
respectively. The clip bars 25, hanger Springs 
such as 9, the splicer such as 35, the reinforcing 
strips such as 66, the suspension clips Such as 6, 
and the finishing moulding such as 80 are pro 
vided as hereinabove set forth to make a unitary 
whole in the ceiling. 

It is obvious that those skilled in the art may 
vary the details of construction and arrangements 
of parts without departing from the Spirit of this 
invention wherefore it is desired not to be limited 
to the exact foregoing disclosure except as may be 
required by the claims. 
What is claimed is: 
1. An acoustic ceiling construction comprising 

alternate rows of Sound absorptive and Sound 
reflective elements, the Sound absorptive elle 
ments comprising blocks of cellular material, the 
Sound reflective elements comprising Vibratory 
metallic sheets formed into Substantially channel 
shape to provide a web portion lying in the plane 
of the exposed Surface area of the ceiling, and 
UpWardly extending fiange portions having hook 
like formations constituting means for Suspending 
the sound reflective elements from a primary ceil 
ing member, said flange portions joined to said 
web portion by bends providing laterally dis 
posed shelves for Supporting said blocks, and clip 
bars disposed over Said blocks at Spaced intervals, 
said bars having end formations complemental to 
and engageable With the hook-like formations of 
the flanges of said sound reflective elements to 
tie together two laterally adjacent rows of said 
Sound reflective elements. 

2. An acoustic ceiling construction comprising 
alternate rows of Sound absorptive and sound 
reflective elements, the sound absorptive elements 
Comprising blocks of cellular material, the sound 
reflective elements comprising vibratory metallic 
SheetS formed into substantially channel shape to 
provide a web portion lying in the plane of the ex 
posed Surface area of the ceiling, and upwardly 
extending flange portions having hook-like for 
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10 
mations constituting means for suspending the 
Sound reflective elements from a primary ceiling 
member, Said flange portions joined to said Web 
portion by bends providing laterally disposed 
shelves for Supporting said blocks, and clip-bars 
disposed over Said blocks at spaced intervals, said 
bars having end formations complemental to and 
engageable With the hook-like formations of the 
fianges of Said Sound reflective elements to tie 
together two laterally adjacent rows of said sound 
reflective elements, each clip bar having pressure 
eans to force a block on said shelves. 
3. An acoustic ceiling construction comprising 

alternate rows of sound absorptive and sound 
reflective elements, the Sound absorptive elle 
inents comprising blocks of cellular naterial, the 
sound reflective elements comprising vibratory 
aietallic Sheets formed into substantially chan 
nel shape to provide a Web portion lying in the 
plane of the exposed surface area of the ceiling, 
and upWardly extending flange portions having 
hook-like formations constituting means for sus 
pending the Sound reflective elements from a 
primary ceiling member, said fiange portions 
joined to Said web portion by bends providing 
laterally disposed shelves for supporting said 
blocks, and clip-bars disposed over said blocks 
at Spaced intervals, Said bars having end forma 
tions complemental to and engageable with the 
hook-like formations of the flanges of said sound 
reflective elements to tie together two laterally 
adjacent rows of said sound reflective elements, 
the blocks in a row arranged in edge abutting 
relation, two contiguous blocks maintained in 
planar registry With each other by a suspension 
clip having portions engaging the edge portions 
of Said contiguous blocks, as well as having hook 
like formations engaging a clip bar. 
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