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[57] ABSTRACT 
‘A ?re damper frame of folded one piece construction 
having a centrally open transverse 'cross section 
formed from a unitary blank having cooperable inter 
locking means adjacent opposite ends for rigidly se 
curing the fire damper frame in folded condition. The 
blank, in unfolded form, has a main planar central 
web portion disposed between parallel, longitudinally 
extending side peripheral mounting regions of substan 
tially double blank thickness,'and a pair of longitudi 
nally extending, spaced, parallel upstanding ?anges 
disposed at substantially right angles from an inner 
surface of the main planar central web portion and 
terminating at longitudinally extending outer edges. 
Each ?ange includes longitudinally spaced relief re 
gions de?ning separate ?ange sections, each relief re 
gion in one ?ange being in transverse alignment with a 
corresponding region in the other ?ange. Each relief 
region comprises a slit extending from the outer edge 
of its respective ?ange in an inward direction for sub 
stantially the entire outward extent of the ?ange, and 
a portion of at least one of the ?ange sections adjacent 
each slit is disposed transverselyvout of the general 
plane of the longitudinally extending ?ange. Adjacent 
flange sections of each respective ?ange overlap to 
form frame corners when the frame is folded through 
the relief regions transverse to the elongate dimension 
of theblank to form a substantially continuous periph 
erallyv extending channel. 

2 Claims‘, 8 Drawing Figures 
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1. 
‘ ' ‘FIRE DAMPER FRAMES 

BACKGROUNOOF THE INVENTION - 

1. Field of the Invention 
This invention relates generally to ?re damper struc- 5 

tures and more particularly relates to a unique one 
piece ?re damper frame in which a stack'of reversely 
folded, interlocking blades is mounted to de?ne a cur~ 
tain for closing acentral opening defined by the ?re 
damper frame; ' ' > ‘ v ' 

_2. 'Des'cription'of the Prior Art 7 
‘Fire damper frames of'one piece construction are 

known in the 'prior art, as exempli?ed by U. S. Pat. No. 
3,327,766. These frames are .adapted for installation in 
air delivery systems, such as duct structures, and de?ne 
a centrally open transverse cross section which is auto 
matically closed by‘a plurality of hingedly inter?tted 
metal blades’ uponioccurrence of elevated tempera 
tures .within the duct. Fire dampers normally are em-_ 
ployed as ?re barriers within air ducts extending into 
adjacent fire separated areas and are required to close 
these air ducts in the event of a ?re to prevent the ?re 
from spreading into adjacent ?re separations. There 
fore, fire dampers must form a substantially air tight 
system to preventv the spread of ?re, and must meet 
rigid speci?cations de?ned in appropriate Underwrit 
ers Laboratoriespublications and other similar stan 
dards. . - ' ' 

The onev piece ?re damper frame disclosed in US. 
Pat. No..3,327,766, is forr'nedfrom alongitudinally ex 
tending blank having a central web disposed between 
transversely’ spaced, upstanding ?anges, and a pair of 
peripheral mounting regions. The upstanding ?anges 
are of substantially double blank thickness, and have. 
longitudinallyspaced V-shaped notches formed therein 
to‘form reliefregions through which the blank is folded 
into its closed frame construction. Opposite ends of they 
longitudinally extending blank are provided with a plu 
rality of transversely spaced, longitudinally extending 
fingers, The ?ngers at one end are disposed to interdigi 
tate with the transverse space between the ?ngers at 
the other end so as to forman interlocking structure for 
maintaining the ?re damper frame in its closed condi 
tion. In folded conditionvinclined‘edges de?ned by 
each V-shaped notch abut each other such that the 
transversely spaced ?anges, in conjunction with the 
central web, de?ne inwardly directed channels which 
cooperate with the interlocking blades forming the cur 
tain to close the opening de?ned by the ?re damper 
frame in the event of a fire. The peripheral mounting 
regions are of single blank thickness, and haveopen 
ings therein to permit attachment of the ?re damper 
frame within an air delivery system, such as a duct 
structure. ~ ' > ' 

The above described fire damper framehas several 
structural inadequacies. The butted inclined edges de 
fined at each V-shaped notch forms a frame corner 
which does not aid‘in providing'transverse, or lateral 
support for the ?re damper frame. Furthermore, the 
interdigitated ?ngers which, form the locking means for 
retaining the ?re damper frame in closed condition 
may become loosened and thereby cause the frame to 
partially open and thereby fail to properly cooperate 
with the interlocking blades of the curtain to form a 
substantially air tight structure in the event of ?re. The 
longitudinally extending peripheral mounting regions 
are of single stock thickness and are not of an optimum 
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rigid construction for attachment to the walls de?ning 
an air duct. In addition, the transversely spaced, up 
standing ?anges are of double stock thickness and are 
formed by anv intricate folding operation which reduces 
thev'speed of manufacture of such ?re damper frames, 
and thereby increased the cost 'of such manufacture. 

I SUMMARY OF THE INVENTION 

The folded one piece ?re damper frame of this inven 
tion has a centrally ‘open transverse cross section 
formed from a longitudinally extending, unitary blank. 
The unitary blank,,in unfolded form, is'de?ned by a 
main. planar central web portion disposed between 
transversely spaced apart longitudinally extending side 
peripheral mounting regions of substantially double 
blank thickness, and a‘ pair transversely spaced apart 
longitudinally extending parallel ?anges of single stock 
thickness disposed inwardly of the side peripheral 
mounting regions. Each ?ange extends outwardly at 'a 
substantially right angle to an inner surface of the main 
planar web portion and terminates at a longitudinally 

. extending outer edge. Longitu'dinally spaced apart re 
lief regions are formed in each ?ange to define separate 
?ange sections, and each relief region in one ?ange is 
in substantial transverse alignment with a relief region 
in the other ?ange tode?ne transverse fold lines about 
which the unitary blank is folded to form the ?re 
damper frame.- Each relief region is de?ned by a slit ex 
tending from the outer edge of its respective ?ange in 
an inward direction for substantially the entire outward 
extent of the ?ange. At least one of the ?ange sections 
adjacent each slit is disposed transversely out of the 
general'plane of the longitudinally extending ?ange so 
that adjacent ?ange sections will overlap to define 
frame corners when the blank is folded into its, ?re 
damper frame con?guration. The overlapping ?ange 
sections cooperate with the main planar central web 
portion to de?ne a substantially continuous peripher 
ally extending channel within the blank. One longitudi 
nal end of the blank has transversely spaced ?ngers ex 
tending therefrom which cooperate with slits at the op 
posite longitudinal end to form an interlocking con 
struction to maintain the ?re damper frame in its folded 
condition. ' ’ ‘ e - 

The peripheral mounting regions of double blank 
thickness are extremely rigid, and can therefore be se 
cured directly to the walls de?ning an air duct without 
any resulting distortion of the ?re damper frame. The 
overlapping ?ange sections de?ning each frame corner 
add a high degree of lateral stability to the ?re damper 
frame, and assures that a substantially continuous pe 

' ripherally extending channel will be maintained in the 
?re damper frame. In the prior art unitary ?re damper 
frame disclosed in U. S. Pat. No. 3,327,766, any trans 
verse misalignment between ?ange sections at a frame I 
corner caused a discontinuity in the peripherally ex-, 
tending channel to thereby create undesireable air 
gaps. The uniquelcooperation between the ?ngers at 
one longitudinal'end of the blank with the slits formed 
at the longitudinal end of the blank provide a positive 
lockingmeans for preventing the opening of the ?re 
damper frame. In‘ the event the ?ngers are slightly 
opened, i.e., bent out'of engagement with the outer sur 
face of the blank, the ?ngers will still be supported by 
marginal walls de?ning the slits to prevent the folded, 
?re-damper frame of this invention from opening up in 
an undesirable manner. 
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It is therefore an object of this invention to'provide 
an improved folded, one piece ?re damper frame sub 
stantially as set forth above. 

It is a further object of this invention to provide a 
folded, one piece ?re damper frame having a rigid pe 
ripheral mounting region of substantially double blank 
thickness. 

It is a further object of this invention to provide a 
folded, one piece ?re damper frame having interlock 
ing means for preventing said ?re damper frame from 
partially opening during use. - 

It is a further object of this invention to provide a 
folded, one piece ?re damperframe having overlapping 
adjacent ?ange sections de?ning each frame corner to 
enhance the lateral stability of said ?re damper frame. 

It is a further object of this invention to provide a 
folded, one piece ?re damper frame which is inexpen 
sive to manufacture, and reliable in operation. 
Other objects and a fuller understanding of the inven 

tion will be had by referring to the following descrip 
tion and claims of the preferred embodiment thereof, 
taken in conjunction with the accompanying drawings 
wherein like reference characters refer tosimilar parts 
throughout the several views and in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of a ?re damper employ 
ing a folded one piece ?re damper frame according to 

. this invention. 

FIG. 2 is a fragmentary, isometric view showing de 
tails of a corner construction of the folded, one piece 
?re damper frame shown in FIG. 1. ‘ 
FIG. 3 is a fragmentary, isometric view of a modi?ed 

corner construction of a folded, one piece ?re damper 
frame according to this invention. I 

FIG. 4 is an isometric view of a unitary blank from 
which the folded, one piece ?re damper frame of FIG. 
1 is constructed. 
FIG. 5 is an isometric view of a unitary blank from 

which the folded, one piece ?re damper frame having 
the modified corner construction shown in FIG. 3 is 
formed. - 

FIG. 6 is an isometric view of a unitary blank showing 
a modified locking arrangement for maintaining the 
fire damper frames according to this invention in 
folded condition. 
FIG. 7 is a partial, isometric view of a unitary blank 

showing a second modi?ed ?re damper frame corner 
construction. 
FIG. 8 is a partial, elevational view of the unitary 

blank of FIG. 7. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

Although speci?c terms are used in the following de 
scription for the sake of clarity, these terms are in 
tendedto refer only to the particular structures of my 
invention selected for illustration in-the drawings, and 
are not intended to de?ne orlimit the scope of the in 
vention. 
Referring to FIG. 1, a ?re damper unit 10 employing 

a folded, one piece ?re damper frame 12 of this inven 
tion is shown. The ?re damper frame 12 is adapted to 
be secured in air delivery systems, such as duct struc 
tures, and has a centrally open transverse cross section 
13. A blade or slat assembly 14 is comprised of a stack 
reversely folded, continuous, interlocked blades which 
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4 
de?ne a curtain for closing the open area 13 in the 
event of ?re. The interlocked blades forming the blade 
assembly 14 do not form a part of the present inven 
tion, but preferably are of the type disclosed in U. S. 
Pat. No. 3,273,632, the subject of which is hereby in 
corporated by reference. A fusible link 16 is disposed 
in underlying relationship with the lower-most blade of 
the blade assembly 14, and is ?xedly secured to a pair 
of cinch straps 18 (only one of which is shown in FIG. 
1). The fusible link 16 is comprised of a low tempera 
ture fuse metal which melts when exposed to tempera 
tures encountered when a ?re occurs to thereby permit 
the blade assembly 14 to open by gravity or otherwise 
to close the open area 13. If desired, positive acting 
spring means can be securedto the blade assembly 14 
to positively close the blade assembly to close the open 
area 13. This latter mentioned construction is particu 
larly desirable when'the ?re damper unit 10 is disposed 
in a horizontal plane within a duct structure. 
Referring now 'to FIGS. 1, 2, and 4, a ?re damper 

frame 12 according to this invention will now be de 
scribed. The ?re damper frame 12 is formed from a 
longitudinally extending, unitary sheet metal blank 20. 
The blank 20 has a main planar central web portion 22 
disposed between a pair of transversely spaced, longitu 
dinally extending side peripheral mounting regions 24 
and a pair of transversely spaced, longitudinally ex 
tending parallel upstanding flanges 26. The peripheral 
mounting regions 24 are of substantially double blank 
thickness and are formed by folding side regions of the 
sheet metal stock through substantially 180° along 
elongate fold lines 28 and 30 respectively. A plurality 
of mounting holes 32 are formed in the peripheral 
mounting regions 24 to permit attachment of the ?re‘ 
damper frame 12 to the walls de?ning air delivery sys 
tems, such as duct structures. Marginal sections of the 
folded side regions are provided with a reverse bend of 
substantially ninety degrees along elongate fold lines 34 
and 36, respectively, to de?ne the upstanding flanges 
26. The upstanding flanges terminate in longitudinally 
extending outer edges 37. 
One longitudinal end of the metal blank 20 is pro 

vided with a plurality of transversely spaced fingers 38 
which are formed by any suitable operation such as 
punching or die cutting, and the outer ?ngers extend at 
least partially in longitudinal alignment with the periph 
eral mounting regions 24. The opposite longitudinal 
end of the metal blank 20 is provided with a pair of tab 
extensions 40, 42. Elongate transverse slits 44 are 
formed at the junction of the tab extensions 40 and 42 
with the‘main planar central web portion 22. The slits 
44 are in longitudinal alignment with the ?ngers 38, 
whereby the ?ngers will be disposed within the slits 
when the unitary sheet metal blank 20 is folded to form 
the ?re damper frame 12, as shown in FIG. 1. 
Referring to FIG. 4, each upstanding flange 26 is pro 

vided with longitudinally spaced, identical, relief re 
gions 50 de?ned by a slit or die cut 52 which separates 
each upstanding ?ange 26 into separate ?ange sections 
54. Each relief region 50 in one of the upstanding 
?anges 26 is in transverse alignment with a relief region 
50 in the other ?ange 26 to de?ne transverse fold re 
gions along which the unitary sheet metal blank 20 is 
folded to form the ?re damper frame 12. Each ?ange 
section 54 has a body region 55, and a lance region 56 
which is disposed out of the general plane of the body 
region 55. Each lance region 56 is disposed adjacent a 
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body region 55 of an adjacent ?ange section 54 to per 
mit overlapping of adjacent ?ange sections when the 
sheet metal blank 20 is bent through the relief regions 
to form the desired fire damper frame (FIG. 2). End 
margins 58 and 60 of each flange 26 are not provided 
'with lance regions, but are suf?ciently flexible to be 
forced out of their general plane to overlap when the 
?re damper frame 12 is formed. ‘ _ . 

Referring to FIG. 5, a modi?ed unitary sheet metal 
blank 20a will be described. The blank 20a differs from 
the sheet metal blank 20 in the speci?c construction of 
relief regions 50a. In all vother respects the blank 20a is 
identical to the blank 20 shown in FIG. 4. The relief re 
gions 50a are de?ned by die cuts 52a which de?ne indi 
vidual ?ange sections 54a. The-?ange section 54a 
adjacent each die cut are curved out of the general 
plane of ‘the initially formed continuous ?ange, as indi 
cated at 62, in opposite directions from the elongate 
.center linev of the undeformed continuous ?ange, 
whereby adjacent ?ange sections overlap as shown in 
FIG. 3‘to‘ de?ne the frame corners of ‘a formed ?re 
damper frame 12. 

Referring to FIG. 6, a modified locking arrangement ' 
is shown for maintaining a formed ?re damper frame in 
its formed condition. The interlocking structure shown 
in FIG. 6 includes two transversely spaced fingers 38b 
at one longitudinal end of the sheet metal blank and a 
single tab 40b at the opposite longitudinal end of said 
sheet metal blank. Transversely spaced elongate slits 
44b are formed at the junction between the tab exten 
sions 40b'and the main planar central web portion 22 
to cooperate with the transversely spaced ?ngers 38b 
in retaining the ?re damper frame 12 in its formed con 
dition. The ?ngers 38b are disposed through the elon 
gate slits 44b and are then bent at substantially a 90° 
angle to overlie the outer exposed surface of the ?re 
damper frame 12 in the manner shown in FIG. 1. The 
locking arrangement shown in FIG. 6 can be utilized 
with either a unitary sheet metal blank having relief re 
gions 50 as shown in FIG. 4, or relief regions 50a as 
shown in FIG. 5. - 

The overlapping flange sections in the ?re damper 
frames of thisinvention de?ne frame corners which 
add lateral rigidity to said ?re damper frames, and 
which provide substantially continuous peripherally ex 
tending channels for cooperating‘with the blade assem-_ 
bly 14 to adequately assure that a substantially air tight 
system is created in the event of ?re. The peripheral 
mounting regions 24 of double thickness are extremely 
rigid and provide reliable means through which the ?re 
damper frame 12 can be secured to the walls of a suit 
able duct structure without distorting said ?re damper 
frame. The unique cooperation between the ?ngers at 
one end of the sheet metal blank and the elongate slits 
at the opposite end of said blank provides ‘positive as 
surance that the fire damper frame will not open, even 
if the ?ngers tend to bend out of engagement with the 
outer exposed surface of said ?re damper frame. 

Referring now to FIGS. 7 and 8, I show a second 
modi?ed unitary sheet metal blank 20b-The blank 20b 
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6 
differs from the sheet metal blank 20 in the speci?c 
construction of the V-shaped notches 52b. The V 
shaped notches 52b cut entirely through the initially 
formed, continuous ?anges to de?ne adjacent ?ange 
sections 54b. The portions of the ?ange sections 5411 
immediately adjacent each V-shaped notch 52b bend 
respectively alternately slightly inwardly and outwardly 
from the general plane of the initially formed continu 
ous flange, whereby adjacent ?ange sections overlap in 
the manner illustrated in. FIG. 3 ‘to de?ne the frame 
corners of a formed ?re damper frame 12. 

I claim: 
1. In a folded, one piece ?re damper frame having a 

centrally open transverse cross section formed from a 
longitudinally‘extending unitary sheet metal blank, the 
combination of 
A. a longitudinally extending, planar, central web 
portion, 
1. said web portion being of single blank thickness; 

B. a pair of transversely spaced, longitudinally ex 
tending, peripheral mounting regions, 
I. said blankvbeing longitudinally bent to de?ne the 
mounting regions, 

2. said mounting regions being of double blank 
_ thickness to provide increased peripheral 
strength for ?re damper mounting purposes; 

C. a pair of transversely spaced, longitudinally ex 
tending, parallel ?anges disposed inwardly of the 
side peripheral mounting regions, 
1. a plane through said ?anges extending at right 
angles to a plane drawn through the web portion, 

2. said ?anges being formed of single blank thick 
ness; ’ . 

D. a plurality of longitudinally spaced relief regions 
formed in each ?ange, 
I. each relief region in one ?ange being in trans 
verse alignment with a relief region in the other 
?ange, 

2. each relief region comprising a slit extending‘ the 
entire height of the ?ange to define adjacent 
right and left ?ange sections, 

3. at least one of the right and left ?ange sections 
adjacent each slit being curved out of the general 
plane drawn through the ?ange to form right or 
left curved regions, 

4. each right curved region curving in a ?rst direc 
tion from the plane through the ?ange and each 
left curved region curving in second direction 
from the said plane, said second direction being 
opposite the ?rst direction, 

5. the said frame being folded through the relief re 
gions transversely to the length of the blank to 
form frame corners. 

2. The invention of claim 1 wherein the right and left 
curved regions curve away from the said plane a dis 
tance' suf?cient to permit the respective right and left 
curved regions to overlap when the frame is folded 
through the relief regions. 

' >|= * * '* * 


