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APPARATUS FOR FLAME CONTAINMENT IN 
ELECTRONIC DEVICES 

FIELD OF THE INVENTION 

[0001] The present invention relates to ?ame containment, 
and in one aspect to an apparatus for ?ame containment in 
electronic devices. 

BACKGROUND OF THE INVENTION 

[0002] Electronic devices often include at least one air 
vent structure from Which air may exit such devices. A 
non-limiting example of an electronic device that includes 
an air vent structure is a computer device. In some instances, 
such air vent structures are part of a housing (e.g., chassis) 
of an electronic device. In addition or in the alternative, such 
air vent structures are part of another component of the 
electronic device, such as a poWer supply. 

[0003] Furthermore, electronic devices normally must 
meet certain standards and/or regulatory requirements. 
Some of these standards, etc., relate to the ability of the 
electronic device to prevent ?ames from spreading from 
and/or betWeen electronic devices. One reason ?ame con 
tainment is an important characteristic for an electronic 
device is because of the signi?cant damage that may occur 
if ?ames are able to spread from and/or betWeen electronic 
devices. One feature of an electronic device from Which 
such ?ames may potentially spread is the earlier-discussed 
air vent structure. 

[0004] Satisfying the earlier-discussed standards, require 
ments, etc., often involves passing a series of tests. One such 
test is What is sometimes referred to in the art as an excessive 
?ame test. During the excessive ?ame test, gasses emitting 
from a noZZle or other like means are ignited. The noZZle is 
then placed inside the electronic device or proximate thereto. 
The noZZle may be placed anyWhere the test administrator 
feels there might be an ignitable ?reload (e.g., a poWer 
supply). As a result of the above, ?ames are produced Within 
the electronic device to simulate self-ignition or ?re spread 
ing from another location. Whether such ?ames are able to 
escape the volume of the electronic device determines 
Whether the electronic device passes the excessive ?ame 
test. If no ?ames escape from the volume of the electronic 
device, the device passes. If, hoWever, one or more ?ames 
manage to escape, the device fails. An electronic device may 
fail the excessive ?ame test because a ?ame(s) escapes the 
volume of the device via an air vent structure of the device. 

[0005] In an effort to prevent excessive ?ame test failures 
(as Well as to prevent the type of damage discussed earlier 
that may result from the spread of ?ames), some existing 
computer devices have been equipped With an add-on mod 
ule that attaches to the housing of a computer device. This 
add-on module is depicted in FIGS. 1A and 1B. In FIG. 1A, 
add-on module 120 is attached to housing 110 of computer 
device 100. Housing 110 includes a rear portion 130 that 
includes air vent structures 170 and 180. In addition to 
housing 110, computer device 100 includes poWer supply 
140, a panel of Which (i.e., panel 160) is left exposed by 
housing 110. Panel 160 includes air vent structure 150. 

[0006] Normally, When attached to the housing, the add-on 
module overhangs a portion of the housing. For example, as 
can be seen in FIGS. 1A and 1B, add-on module 120 
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overhangs rear portion 130 of housing 110. As a result of 
such overhang, the volume of computer device 100, for at 
least the purposes of the excessive ?ame test, is increased. 
To illustrate using FIG. 1B, once the add-on module is 
attached to the housing, the volume of the computer device 
is calculated by determining the projected parameters of the 
computer device if the sides of housing 110, as Well as rear 
portion 130, Were extended to meet the distal end of the 
overhanging portion of add-on module 120 (illustrated by 
dashed lines in FIG. 1B). Although ?ames may still exit 
computer device 100 through any of vent structures 150, 
170, and 180 during the excessive ?ame test, such ?ames 
typically do not reach beyond the additional volume AV 
provided by the module. Thus, computer devices having 
such an add-on module often pass the excessive ?ame test. 

[0007] HoWever, the use of an add-on module increases 
the overall siZe of the computer device. As a result, a 
computer device With an add-on module attached thereto 
occupies more valuable space than a computer device With 
out an add-on module. Thus, an add-on module may not be 
an efficient solution for a problem localiZed in a small area. 
Furthermore, often, such add-on modules are aesthetically 
unpleasing to the user. In addition, an add-on module is 
added material that may increase the Weight and cost of a 
computer device. Furthermore, Moreover, an add-on module 
may not be an appropriate solution to ?ame containment for 
other electronic devices. 

SUMMARY OF THE INVENTION 

[0008] The present invention is directed to an apparatus 
for ?ame containment in electronic devices. One embodi 
ment comprises an apparatus for preventing ?ames from 
exiting an electronic device via at least one air vent structure 
of the electronic device. The apparatus comprises a frame 
and a plurality of louvers coupled to the frame, the plurality 
of louvers being oriented so as to prevent ?ames from 
exiting the electronic device via the at least one air vent 
structure When the apparatus is situated adjacent to the at 
least one air vent structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1A depicts an existing add-on module for 
increasing the volume of a computer device; 

[0010] FIG. 1B illustrates the increase in volume of a 
computer device as a result of the add-on module of FIG. 

1A; 
[0011] FIG. 2 depicts an exemplary ?ame containment 
apparatus according to an embodiment of the present inven 
tion; 
[0012] FIG. 3A depicts a top vieW of an exemplary poWer 
supply in accordance With an embodiment of the present 
invention; 
[0013] FIG. 3B depicts an exemplary rear panel of the 
poWer supply depicted in FIG. 3A; 

[0014] FIG. 4 depicts an exemplary embodiment of an 
electronic device in accordance With an embodiment of the 
present invention; 

[0015] FIG. 5A depicts the relationship betWeen air?oW 
and ?ame movement Within an electronic device in accor 
dance With an embodiment of the present invention; and 
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[0016] FIG. 5B depicts the louvers of an exemplary ?ame 
containment apparatus altering the direction of air?ow, as 
Well altering ?ames, in accordance With an embodiment of 
the present invention; and 

[0017] FIG. 6 depicts another exemplary electronic device 
in accordance With an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] FIG. 2 illustrates an exemplary embodiment of a 
?ame containment apparatus that may be used With elec 
tronic devices. In one embodiment, a ?ame containment 
apparatus prevents (preferably all) ?ames from exiting an 
electronic device via at least one air vent structure of an 
electronic device When the ?ame containment apparatus is 
situated adjacent to the at least one air vent structure. It Will 
be appreciated that an air vent structure is typically under 
stood by those of ordinary skill in the art to comprise an air 
vent formed by a panel of an electronic device and a grille 
coupled to the panel. Such a grille may be part of the panel 
itself. Moreover, the grille itself may be a louver. 

[0019] An electronic device, for purposes of this disclo 
sure only, is any electrically poWered device, noW knoWn or 
later developed. The components of such an electronic 
device may include a poWer supply. A non-limiting example 
of an electronic device is a computer device. A computer 
device, for purposes of this disclosure only, is a device that 
comprises at least one processor. HoWever, a computer 
device may further comprise other elements as Well, such as 
memory (e.g., disk drives), input/output lines, keyboards, 
display devices, netWork communication adapters, the ear 
lier-mentioned poWer supply, etc. Non-limiting examples of 
a computer device include server devices, client devices, 
storage devices, bridges, routers, hubs, and/or the like. Other 
non-limiting examples of an electronic device include a 
television, an audio device, a video cassette recorder, a 
digital video disk (DVD) player, a refrigeration device, a 
cooking device, a dishWasher, an air conditioning unit, an 
electric heating device, an electronic musical device, an 
electronic clock, an electric tool, a combination thereof, 
and/or the like. It Will be appreciated that in some instances, 
one or more the above-listed electronic devices may them 
selves qualify as a computer device. 

[0020] In the illustrated embodiment, ?ame containment 
apparatus 200 comprises frame 205 having at least one 
louver (e.g., louver 210) coupled thereto. The coupling(s) 
betWeen frame 205 and the louvers may be ?xed. HoWever, 
in some embodiments, one or more of these couplings are 

adjustable (e.g., rotatable). 
[0021] As discussed, in one embodiment, apparatus 200 is 
operable to be situated adjacent to one or more air vent 
structures of an electronic device. In one embodiment, as 
part of such, apparatus 200 is operable to be situated Within 
the electronic device; the dimensions of apparatus 200 being 
accordingly siZed. Moreover, in some embodiments, appa 
ratus 200 is operable to be situated Within a poWer supply of 
an electronic device. In one of these embodiments, the 
dimensions of apparatus 200 are comparable in siZe to that 
of an air moving device (e.g., fan) that may be included in 
the poWer supply. In addition, the dimensions of apparatus 
200 may be such that the area of a surface of apparatus 200 
facing an air vent structure of an electronic device is equal 
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to or larger than that of those surface(s) of the air vent 
structure(s) facing apparatus 200. 
[0022] In the illustrated embodiment, frame 205 com 
prises ?rst frame piece 215 and second frame piece 220. 
Piece 215 and/or piece 220 may form at least one aperture 
(e.g., aperture 225) to aid in the coupling of apparatus 200 
to an object (e.g., a panel of an electronic device housing, a 
panel of a poWer supply housing, etc.). In one embodiment, 
these apertures are adapted to receive one or more suitable 
coupling means, such as screWs, bolts, rivets snaps, and/or 
the like. In alternative embodiments, frame 205 may be 
Welded to or formed as part of another object (e.g., a panel 
of a housing device, chassis, etc.). 

[0023] Similarly, piece 215 and/or piece 220 may form at 
least one aperture (e.g., aperture 230) to aid in the coupling 
of louvers 210 to frame 205. Like the earlier-discussed 
apertures, these apertures may be adapted to receive one or 
more suitable coupling means (e.g., coupling means 235), 
such as screWs, bolts, rivets, snaps, and/or the like. In 
alternative embodiments, one or more louvers are Welded to 
frame 205 or formed as part of frame 205. The coupling 
betWeen louvers 210 and frame 205 may be such that the 
orientation of louvers 210 may be adjusted (e.g., the cou 
plings may be rotatable). 

[0024] The pieces of frame 205 may be formed from 
?ame-resistant materials (e.g., metal). In one embodiment, 
frame 205 is formed from a combination of metal and other 
?ame-resistant materials. Some portion of the material(s) of 
frame 205 may not be resistant to ?ame. 

[0025] In one embodiment, one or more louvers (e.g., 
louver 210) are coupled to frame 205. Louver 210 comprises 
a rectangular ?rst portion 250, as Well as one or more 
coupling panels extending therefrom (e.g., panel 245). These 
coupling panels may form one or more apertures (e.g., 
aperture 255) to aid in the coupling of the louver to frame 
205. Similar to the earlier discussed apertures of frame 205, 
these louver apertures may be adapted to receive one or 
more suitable coupling means (e.g., coupling means 235), 
such as screWs, bolts, moveable brackets, etc. HoWever, as 
mentioned, in alternative embodiments, one or more louvers 
are Welded to or formed as part of frame 205. Furthermore, 
again, the couplings betWeen louvers 210 and frame 205 
may be such that the orientation of louvers 210 may be 
adjusted (e.g., the couplings may be rotatable). 
[0026] Similar to frame 205, the louvers may be formed 
from ?ame-resistant materials (e.g., metal). Also similar to 
frame 205, the louvers may be formed from some combi 
nation of metal and other ?ame-resistant materials. In addi 
tion, some portion of the material(s) of the louvers may not 
be resistant to ?ame. The louvers may be made from the 
same or different materials than those used to make frame 
205. 

[0027] In the illustrated embodiment, the louvers of appa 
ratus 200 are oriented at a negative angle With respect to one 
or more horiZontal planes of apparatus 200. It is not neces 
sary that all of the louvers be oriented at the same angle. 
Moreover, it is not necessary that the louvers be oriented at 
the above-described negative angle. In one embodiment, the 
angle(s) of orientation of the louvers prevents (preferably 
all) ?ames from exiting an electronic device When apparatus 
200 is situated adjacent to one or more air vents formed by 
the electronic device. 
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[0028] In one embodiment, frame 205 further comprises at 
least one keying ?xture, the keying ?xture ensuring that the 
louvers of apparatus 200 are oriented at an angle(s) enabling 
prevention of the exit of ?ames from an electronic device 
When apparatus 200 is situated adjacent to at least one air 
vent structure of the electronic device. The keying ?xture 
may be in the form of a tab (e.g., tab 240) or other 
appendage. In addition or in the alternative, the keying 
?xture may comprise an arrangement of the coupling aper 
tures of frame 205 (e.g., the arrangement shoWn in FIG. 2) 
in a speci?c pattern Whereby apparatus 200 may only be 
matched With corresponding features of the electronic 
device (e.g., other coupling apertures) if the louvers of 
apparatus 200 are positioned in the proper orientation to 
prevent ?ames from exiting the electronic device through 
one or more air vent structures. 

[0029] It Will be appreciated by one of ordinary skill in the 
art that the components of apparatus 200 depicted in FIG. 2, 
as Well as their shapes, dimensions, and arrangement, are by 
Way of example only. Apparatus 200 may comprise different 
components than those depicted in FIG. 2, as Well as a 
smaller or greater number of components. For example, 
rather than having tWo pieces, frame 205 may be a continu 
ous frame of a particular geometric shape (e.g., a rectangle). 
LikeWise, rectangular portion 250 of the louvers discussed 
above may instead be a non-rectangular shape (e.g., curved 
or nonplanar). In addition, there need not be uniformity in 
the means for coupling the louvers to frame 205. For 
example, in one embodiment, some louvers are bolted to 
frame 205, While others are Welded. Moreover, there need 
not be uniformity in the materials used to form each louver 
or frame piece. 

[0030] As mentioned earlier, apparatus 200 may be situ 
ated Within an electronic device. Also as mentioned, in some 
embodiments, apparatus 200 may be situated Within a poWer 
supply of an electronic device. FIGS. 3A and 3B depict an 
exemplary embodiment of a poWer supply including appa 
ratus 200 situated therein. FIG. 3A provides a top vieW of 
poWer supply 300 With its cover removed, exposing some of 
the contents therein. PoWer supply 300 may be a poWer 
supply of a computer device. In the illustrated embodiment, 
poWer supply 300 comprises a housing 305 having a rear 
panel 310 and a front panel 320 coupled to a bottom panel 
(not shoWn). It Will be appreciated that housing 300 may 
include other panels. The panels of housing 305 may be 
made from metal. 

[0031] In addition to housing 305, poWer supply 300 
comprises air vent structure 325. In one embodiment, air 
vent structure 325 alloWs air to enter and/or exit poWer 
supply 300. Air vent structure 325 may be of any siZe, shape, 
or arrangement. A front vieW of an exemplary embodiment 
of air vent structure 325 is depicted in FIG. 3B. 

[0032] PoWer supply may further comprise air vent struc 
ture 335. Similar to air vent structure 325, air vent structure 
335 may alloW air to enter and/or exit poWer supply 300. 
Also similar to air vent structure 325, air vent structure 335 
may be of any siZe, shape, or arrangement. In some embodi 
ments, air vent structure 335 has a different siZe, shape, 
and/or arrangement than that of air vent structure 325. 

[0033] Protruding from rear panel 310 in the embodiment 
of FIG. 3A is poWer connector 330. PoWer connector 330 
enables poWer supply 300 to be electrically coupled to an 
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exterior poWer source, such as a Wall outlet, a poWer 
protection device (e.g., surge protector), an uninterruptible 
poWer supply (UPS), and/or the like. 

[0034] In one embodiment, poWer supply 300 further 
comprises circuit board 315 having circuit elements 350 
integrated thereWith. Among other things, circuit elements 
350 manage the poWer supply functions of poWer supply 
300, as Well as provide signals to and/or receive signals from 
other components of the electronic device in Which poWer 
supply 300 is incorporated (e.g., a motherboard, a back 
plane, a remote poWer sWitch). In one embodiment, poWer 
supply 300 comprises one or more connectors (not shoWn) 
that enable such provision of poWer or exchange of signals 
With other components of the electronic device. Further 
more, circuit elements 350 may also exchange signals With 
other components of poWer supply 300 (e.g., air moving 
device 340 described beloW). 

[0035] Communicatively coupled to circuit elements 355 
Within housing 305 is air moving device 340. In one 
embodiment, air moving device 340 controls the circulation 
of air through the poWer supply (e.g., by in?uencing air 
intake and exhaust). In some embodiments, air moving 
device 340 is responsible for controlling the circulation of 
air Within the entire electronic device in Which poWer supply 
300 is incorporated. Air moving device 340 may draW air 
into poWer supply 300 via air vent structure 335 and exhaust 
air out of poWer supply 300 via air vent structure 325. 
Furthermore, air moving device 340 may be any air moving 
device (e.g., a fan), noW knoWn or later developed, that is 
adapted for use Within a poWer supply. PoWer supply 300 
may further comprise other cooling components besides an 
air moving device. For example, poWer supply 300 may 
comprise one or more heat sinks (not shoWn) for absorbing 
and dissipating heat generated by circuit components Within 
poWer supply 300. 

[0036] In one embodiment, air moving device 340 is 
situated adjacent to air vent structure 335. Air moving device 
340 need not be ?ush With air vent structure 335. In some 
embodiments, air moving device 340 is located at a position 
further aWay from front panel 320 than that Which is 
depicted in FIG. 3A. The Width of air vent structure 335 
may be greater or smaller than the Width of air moving 
device 340. 

[0037] In some embodiments, poWer supply 300 does not 
include an air moving device. In one of these embodiments, 
the electronic device in Which poWer supply 300 is installed 
includes at least one air moving device positioned outside of 
poWer supply 300. For example, the air moving device may 
be attached to the exterior of poWer supply 300 or situated 
at a location completely independent from the poWer supply. 
These air moving devices positioned outside of poWer 
supply 300 may be any air moving device noW knoWn or 
later developed that is suitable for use With an electronic 
device. In one embodiment, an electronic device may have 
air moving devices both Within and outside of a poWer 
supply. 

[0038] Returning to FIG. 3A, in the illustrated embodi 
ment, ?ame containment apparatus 200 is situated adjacent 
to air vent structure 325. In one embodiment, it is not 
necessary that apparatus 200 be ?ush With such an air vent 
structure. In some embodiments, apparatus 200 may be 
coupled to rear panel 310. Moreover, in one of these 
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embodiments, apparatus 200 is coupled to a surface of panel 
310 facing the interior of the electronic device in Which 
poWer supply 300 is situated. In an alternative embodiment, 
apparatus 200 is coupled to a surface of panel 310 facing the 
exterior of the electronic device in Which poWer supply 300 
is situated. In some embodiments, apparatus 200 occupies 
the location Within a poWer supply sometimes occupied by 
an air moving device. 

[0039] Apparatus 200 may be situated Within poWer sup 
ply 300 such that the one or more louvers of apparatus 200 
(e.g., louver 210) are oriented in a manner that enables the 
louvers to prevent (preferably all) ?ames from exiting poWer 
supply 300 via at least one air vent structure (e.g., air vent 
structure 325). Similar to earlier discussions, in some 
embodiments, apparatus 200 comprises one or more tabs or 
other appendages (e.g., tab 240) that act as keying ?xtures 
to ensure apparatus 200 is situated in such a manner Within 
poWer supply 300. Also similar to earlier discussions, appa 
ratus 200 may have a keying ?xture comprising an arrange 
ment of the coupling apertures of frame 205 in a speci?c 
pattern Whereby apparatus 200 may only be matched With 
corresponding features in the poWer supply (e.g., other 
coupling apertures) if apparatus 200 is positioned in the 
proper orientation for ?ame containment. 

[0040] Furthermore, in one embodiment, the area of the 
surface of apparatus 200 facing air vent structure 325 is 
greater than or equal to that of the area of the surface of air 
vent structure 325 facing apparatus 200. The result of Which 
is that ?ames Within poWer supply 300 are unable to 
circumvent apparatuses and exit poWer supply 300 via air 
vent structure 325. 

[0041] A non-limiting example of the above-described 
disposition of apparatus 200 Within poWer supply 300 is 
provided in FIG. 3B. FIG. 3B provides a vieW of an 
embodiment of rear panel 310 from outside of housing 305. 
In the illustrated embodiment, apparatus 200 has been 
coupled to rear panel 310 using one or more coupling means 
(e.g., coupling means 355). These one or more coupling 
means may comprise screWs, bolts, rivets, snaps, and/or the 
like. Similar to earlier discussions, in some embodiments, 
apparatus 200 may be Welded to or formed as part of rear 
panel 310. 

[0042] In FIG. 3B, a plurality of louvers of apparatus 200 
(e. g., louver 210) may be seen through air vent structure 325. 
In the illustrated embodiment, the louvers are positioned at 
the earlier discussed negative angle. Also, the area of the 
surface of apparatus 200 facing air vent structure 325 is 
greater than or at least equal to that of the surface of air vent 
structure 325 facing apparatus 200. 

[0043] It Will be appreciated by one of ordinary skill in the 
art that the embodiment of poWer supply 300 depicted in 
FIGS. 3A and 3B is by Way of example only. PoWer supply 
300 may have feWer or more elements than those depicted 
in FIGS. 3A and 3B, as Well as different elements. The 
dimensions, arrangement, and orientation of the elements of 
poWer supply 300 may be different as Well. For example, 
poWer supply 300 may comprise a plurality of air moving 
devices. Furthermore, poWer supply 300 may comprise other 
air vent structures in addition to or in the alternative of air 
vent structures 325 and 335. Moreover, poWer supply may 
contain more than one ?ame containment apparatus. In such 
embodiments, these ?ame containment apparatuses may 
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each be situated adjacent a different air vent structure of 
poWer supply 300. In addition, in one embodiment, poWer 
supply 300 is a redundant poWer supply. In such embodi 
ments, poWer supply 300 comprises tWo or more poWer 
supply units, each of Which is capable of poWering the 
computer device by itself. Furthermore, apparatus 200 may 
be situated closer to front panel 320, and air moving device 
340 may be situated closer to rear panel 310, than that Which 
is depicted in FIG. 3A. The exact contents of any one poWer 
supply are often in?uenced by both the poWer supply’s form 
factor and its individual design, and therefore may vary 
accordingly. 
[0044] A ?ame containment apparatus may be situated 
adjacent to one or more air vent structures of an electronic 
device other than those of a poWer supply. An exemplary 
embodiment of such is illustrated in FIG. 4. FIG. 4 provides 
a top vieW of an electronic device 400 comprising a housing 
470. In the illustrated embodiment, housing 470 comprises 
a ?rst panel 440 and a second panel 450. HoWever, it Will be 
appreciated by one of ordinary skill in the art that housing 
470 may further comprise other panels (not shoWn). For 
example, housing 470 may comprise a rectangular box. 

[0045] Furthermore, electronic device 400 may comprise 
a plurality of air vent structures. For example, electronic 
device 400 may comprise air vent structures 420, 430 and 
460. In the illustrated embodiment, air vent structure 420 is 
part of poWer supply 410. The air vent structures of elec 
tronic device 400 may be of any siZe, shape, or arrangement. 
Moreover, in one embodiment, at least tWo of the above 
mentioned air vent structures are of different siZes, shapes, 
and/or arrangements. 
[0046] In one embodiment, a plurality of ?ame contain 
ment apparatuses 200 is situated Within electronic device 
400. For example, ?ame containment apparatus 200-2 is 
situated adjacent to air vent structure 430. Similarly, ?ame 
containment apparatus 200-n is situated adjacent to air vent 
structure 460. LikeWise, ?ame containment apparatus 200-1 
is situated adjacent to air vent structure 420. In one embodi 
ment, at least one of the ?ame containment apparatuses are 
situated adjacent to the opposite side of housing 410 than 
that depicted in FIG. 4. Furthermore, at least one of ?ame 
containment apparatuses 200-1 and 200-n may be coupled to 
housing 470. LikeWise, apparatus 200-1 may be coupled to 
the housing of poWer supply 410. 

[0047] Furthermore, in one embodiment, the areas of the 
respective surfaces of apparatuses 200-1, 200-2, and 200-n 
facing the respective air vent structures of electronic device 
400 is greater than or equal to that of the areas of the 
respective surfaces of the respective air vents facing such 
apparatuses. Similar to the above, the result of such is that 
?ames Within electronic device 400 are unable to circumvent 
apparatuses and exit electronic device 400 via the air vent 
structures. 

[0048] It Will be appreciated by one of ordinary skill in the 
art that the embodiment of electronic device depicted in 
FIG. 4 is by Way of example only. Electronic device 400 
may comprise feWer or more elements than those depicted in 
FIG. 4, as Well as different elements. The dimensions, 
arrangement, and orientation of the elements of electronic 
device 400 may be different as Well. For example, electronic 
device 400 may not include a poWer supply. 

[0049] FIGS. 5A and 5B depict the effect apparatus 200 
may have on air?oW and ?ames attempting to exit an 
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electronic device. FIG. 5A provides a top vieW of apparatus 
200 and a panel 510, While FIG. 5B provides a cross-section 
of apparatus 200 depicted in FIG. 5A. In FIG. 5A, ?ame 
containment apparatus 200 is situated adjacent to air vent 
structure 510. Air vent structure 510 may be any siZe, shape, 
and arrangement. Apparatus 200 may be situated adjacent to 
the opposite surface of panel 500 than that depicted in FIG. 
5A (i.e., the surface facing toWards the exterior of the 
electronic device.) 

[0050] In the illustrated embodiment, air?oW 520 (repre 
sented by uniformly dashed lines in FIGS. 5A and 5B) is 
travelling Within the electronic device toWards air vent 
structure 510. Such air?oW may be the result of an air 
moving device. It Will be appreciated by one of ordinary 
skill in the art that the traces used to depict air?oW 520 in 
FIGS. 5A and 5B are for example only and it is expected 
that air?oW Would not be as unidirectional as shoWn, e.g., 
more random and turbulent. 

[0051] In some embodiments, the direction of air?oW 520 
is altered as it passes through apparatus 200. In one embodi 
ment, this alteration in the direction of air?oW 520 is the 
result of the louvers of apparatus 200. For example, in some 
embodiments (e.g., those Where the louvers of apparatus 200 
are oriented in the manner depicted in FIGS. 2 and 3B), 
air?oW 520 impacts the louvers of apparatus 200 as it passes 
therethrough, as a result of Which air?oW 520 is de?ected 
doWnWards (illustrated in FIG. 5B). Additionally or in the 
alternative, the louvers of apparatus 200 alter the velocity of 
air?oW 520 as it passes through apparatus 200. For example, 
in some embodiments, as air?oW 520 passes betWeen tWo 
louvers of apparatus 200, the velocity pro?le of the air?oW 
?uctuates from sloW When the air?oW is near a surface of the 
?rst louver to fast as the air?oW moves betWeen the ?rst 
louver and the second louver and back to sloW When the 
air?oW is near a surface of the second louver. Although 
apparatus 200 changes characteristics of air?oW 520, appa 
ratus 200 still enables air?oW 520 to exit the electronic 
device. 

[0052] Furthermore, although by altering air?oW 520, 
apparatus 200 may increase the amount of heat Within the 
electronic device, such an increase in heat is minimal. 
Moreover, in some embodiments, such an increase in heat is 
compensated for by increasing the ?oW of an air moving 
device(s) of the electronic device. 

[0053] MeanWhile, as discussed earlier, ?ames typically 
folloW the air?oW through an electronic device. Accord 
ingly, in the illustrated embodiment, ?ames 530-1 and 530-n 
folloW air?oW 520 toWards air vent structure 510. In one 
embodiment, the louvers of apparatus 200 (e.g., louver 210) 
are oriented such that the louvers prevent (preferably all) 
?ames from passing on through apparatus 200 and eventu 
ally exiting the electronic device via vent structure 510. For 
example, in one embodiment, at some point after entering 
apparatus 200, ?ames 530-1 and 530-n impact one or more 
of the louvers of apparatus 200. HoWever, unlike the situ 
ation With air?oW 520, as a result of the impact, ?ames 
530-1 and 530-n are altered such that ?ames 530-1 and 
530-n do not pass through apparatus 200 and on to air vent 
structure 510. The ?ames may be dissipated, de?ected, 
re?ected, experience a change in length and/or otherWise 
altered such that the ?ames are prevented from exiting the 
electronic device via air vent structure 510. 
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[0054] In some embodiments, a ?ame containment appa 
ratus may be situated adjacent to more than one air vent 
structure. An example of such is provided in FIG. 6. FIG. 
6 depicts an top vieW of an electronic device comprising air 
vent structures 620 and 630. Air vent structure 610 and air 
vent structure 620 may be of any siZe, shape, or arrange 
ment. 

[0055] Flame containment apparatus 200 is situated adja 
cent to both air vent structure 620 and air vent structure 630. 
In one embodiment, apparatus 200 is coupled to panel 610. 
In some embodiments, apparatus 200 prevents (preferably 
all) ?ames from exiting the electronic device via vent 
structure 620 or vent structure 630. Furthermore, in one of 
these embodiments, the surface of apparatus 200 facing 
structure 620 and structure 630 has an area suf?cient to 
cover vent structures 620 and 630. 

[0056] In various embodiments, the present invention alle 
viates some of the dif?culties associated With the prior art. 
Moreover, by preventing ?ames from exiting an electronic 
device, embodiments of the ?ame containment apparatus 
may prevent the damage discussed earlier that may result 
from ?ames spreading from and/or betWeen electronic 
devices. 

[0057] Moreover, in one embodiment, the ?ame contain 
ment apparatus enables such ?ame containment Without the 
need to expand the volume of the electronic device in any 
manner. For example, in some embodiments, the ?ame 
containment apparatus may be situated Within the volume 
(i.e., case and cover dimensions) of existing electronic 
device designs. Moreover, in one of these embodiments, the 
?ame containment apparatus may be situated Within the 
volume of existing poWer supply designs. For example, the 
?ame containment apparatus may ?t into an area that is often 
occupied by the poWer supply’s internal air moving device. 
Accordingly, the volume of such electronic devices, poWer 
supplies, etc. need not be increased so to accommodate the 
?ame containment apparatus. 

[0058] Furthermore, in some embodiments, production of 
a ?ame containment apparatus involves small material costs 
and can be made of simple parts by a simple assembly 
procedure. Furthermore, the ?ame containment apparatus 
may be aesthetically pleasing. 

What is claimed is: 
1. An apparatus for preventing ?ames from exiting an 

electronic device via at least one air vent structure of said 
electronic device, said apparatus comprising: 

a frame; and 

a plurality of louvers coupled to said frame, said plurality 
of louvers being oriented so as to prevent said ?ames 
from exiting said electronic device via said at least one 
air vent structure When said apparatus is situated adja 
cent to said at least one air vent structure. 

2. The apparatus of claim 1 Wherein said electronic device 
comprises a device selected from the group consisting of a 
television, an audio device, a video cassette recorder, a 
digital video disk player, a refrigeration device, a cooking 
device, a dishWasher, an air conditioning unit, an electric 
heating device, an electronic musical device, an electronic 
clock, and an electric tool. 

3. The apparatus of claim 1 Wherein said electronic device 
comprises a computer device. 
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4. The apparatus of claim 3 wherein said computer device 
comprises a device selected from the group consisting of a 
personal computer, a portable computer, a data storage 
device, a server device, a client device, a bridge, a router, 
and a hub. 

5. The apparatus of claim 1 Wherein the orientation of said 
plurality of louvers is adjustable. 

6. The apparatus of claim 1 Wherein said plurality of 
louvers are operable to in?uence said ?ames in a manner 
selected from the group consisting of dissipating said 
?ames, altering the direction of said ?ames, and altering the 
length of said ?ames. 

7. The apparatus of claim 1 Wherein said apparatus is 
operable to be situated Within a poWer supply of said 
electronic device. 

8. The apparatus of claim 1 Wherein at least one of said 
plurality of louvers is oriented at a negative angle With 
respect to one or more horiZontal planes of said apparatus. 

9. The apparatus of claim 1 Wherein said frame comprises 
at least one appendage operable to ensure the orientation 
When said apparatus is situated adjacent to said at least one 
air vent structure. 

10. The apparatus of claim 1 Wherein said frame forms at 
least one coupling aperture arrangement operable to ensure 
the orientation When said apparatus is situated adjacent to 
said at least one air vent structure 

11. An electronic device comprising 

an air vent structure; and 

a ?ame containment apparatus situated adjacent to said air 
vent structure, said ?ame containment apparatus com 
prising a plurality of louvers coupled to a frame, said 
plurality of louvers being oriented so as to prevent 
?ames from exiting said electronic device via said air 
vent structure. 

12. The electronic device of claim 11 Wherein said elec 
tronic device comprises a device selected from the group 
consisting of a television, an audio device, a video cassette 
recorder, a digital video disk player, a refrigeration device, 
a cooking device, a dishWasher, an air conditioning unit, an 
electric heating device, an electronic musical device, an 
electronic clock, and an electric tool. 

13. The electronic device of claim 11 Wherein said elec 
tronic device comprises a computer device. 

14. The electronic device of claim 13 Wherein said 
computer device comprises a device selected from the group 
consisting of a personal computer, a portable computer, a 
data storage device, a server device, a client device, a bridge, 
a router, and a hub. 

15. The electronic device of claim 11 Wherein said ?ame 
containment apparatus is coupled to a panel of said elec 
tronic device. 

16. The electronic device of claim 11 Wherein said ?ame 
containment apparatus is coupled to a surface of a panel of 
said electronic device facing the interior of said electronic 
device. 

17. The electronic device of claim 11 Wherein said ?ame 
containment apparatus is situated adjacent to a panel of a 
housing of said electronic device. 

18. The electronic device of claim 11 Wherein said ?ame 
containment apparatus is situated adjacent to a panel of a 
poWer supply of said electronic device. 
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19. The electronic device of claim 11 Wherein the orien 
tation of said plurality of louvers is adjustable. 

20. The electronic device of claim 11 Wherein said plu 
rality of louvers are operable to in?uence said ?ames in a 
manner selected from the group consisting of dissipating 
said ?ames, altering the direction of said ?ames, and altering 
the length of said ?ames. 

21. The electronic device of claim 11 Wherein said elec 
tronic device further comprises another air vent structure 
and Wherein another ?ame containment apparatus is situated 
adjacent to said another air vent structure. 

22. The electronic device of claim 11 Wherein said elec 
tronic device further comprises another air vent structure 
and Wherein said ?ame containment apparatus is adjacent to 
both said air vent structure and said another air vent struc 
ture. 

23. A poWer supply for use in an electronic device, said 
poWer supply comprising: 

an air vent structure; and 

a ?ame containment apparatus operable to prevent ?ames 
from exiting said poWer supply via said air vent struc 
ture, said ?ame containment apparatus being disposed 
Within said housing adjacent to said air vent structure. 

24. The poWer supply of claim 23 Wherein said ?ame 
containment apparatus is coupled to a panel of a housing of 
said poWer supply. 

25. The poWer supply of claim 23 Wherein said ?ame 
containment apparatus comprises a plurality of louvers 
coupled to a frame, said plurality of louvers being oriented 
so as to prevent said ?ames from exiting said poWer supply. 

26. The poWer supply of claim 25 Wherein said plurality 
of louvers are operable to in?uence said ?ames in a manner 
selected from the group consisting of dissipating said 
?ames, altering the direction of said ?ames, and altering the 
length of said ?ames. 

27. The poWer supply of claim 23 Wherein said poWer 
supply further includes an air moving device, said air 
moving device being situated Within said housing adjacent 
to another air vent structure. 

28. A system for ?ame containment for an electronic 
device, said system comprising: 

at least one ?ame containment apparatus, Wherein ones of 
said at least one ?ame containment apparatus are 
situated adjacent to at least one air vent structure of said 
electronic device; 

Wherein each of said at least one ?ame containment 
apparatus comprises a plurality of louvers coupled to a 
frame, said plurality of louvers being oriented so as to 
prevent ?ames from exiting said electronic device via 
ones of said at least one air vent structure adjacent to 
said ?ame containment apparatus. 

29. The system of claim 28 Wherein at least one of said at 
least one ?ame containment apparatus is situated adjacent to 
at least tWo of said at least one air vent structure. 

30. The system of claim 28 Wherein each of said at least 
one ?ame containment apparatus is situated adjacent to a 
different air vent structure of said at least one air vent 
structure. 


