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A modular cooling component for installation in multi 
P‘ 0‘ BOX 272400 component-bay electronic devices. The modular cooling 
Fort Collins’ CO 80527'2400 (Us) component includes multiple cooling fans, each positioned 

to produce an air stream Within a component bay of a 
multi-component-bay electronic device. The cooling fans 

(21) Appl. No.: 09/780,593 are internally Wired and interconnected to signal lines and 
poWer supply lines of the electronic device through a plastic 
plug-type electrical connector. The modular cooling com 

(22) Filed: Feb. 8, 2001 ponent is held in place by a thumbscreW. 
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Fig. 1 
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Fig. 2 
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MULTIPLE-FAN MODULAR COOLING 
COMPONENT 

TECHNICAL FIELD 

[0001] The present invention relates to cooling fans for 
electronic devices, and, in particular, to a multi-fan modular 
cooling component that can be easily installed in, and 
removed from, an electronic device. 

BACKGROUND OF THE INVENTION 

[0002] Modern electronic devices, such as personal com 
puters (“PCs”), servers, netWork multiplexors, and disk 
arrays, among others, contain many densely packed heat 
producing electronic components, such as poWer supplies, 
microprocessor chips, and disk drives. In order to maintain 
the internal temperature of such electronic devices beloW 
temperatures at Which electronic components begin to fail, 
cooling fans are commonly employed to produce air 
streams. Heat from the internal heat-producing electronic 
components is transferred to the air streams and dissipated 
to the environment outside the electronic device. As elec 
tronic devices groW more complex, and contain more heat 
producing components, the number of internal cooling fans 
employed to control temperatures Within electronic devices 
has increased. This increasing number of internal cooling 
fans represents an increasing number of critical failure 
points Within electronic devices, as Well as an increasing 
maintenance overhead. 

[0003] FIG. 1 shoWs a portion of the housing an internal 
support frameWork of a server computer along With several 
installed cooling fans. The server computer housing 102 
encloses a number of different component bays, including 
component bay 104 and component bay 106. Proximal 
portions of the component bays 104 and 106 may contain 
disk drives, printed circuit boards, or other heat-producing 
electronic components, and a distal portions of component 
bays 104 and 106 may contain poWer supplies or other 
heat-producing electronic components. A cooling fan 108 is 
positioned in the middle of bay 104, and a second cooling 
fan 110 is positioned in the middle of bay 106. Each cooling 
may draW a current of air over one portion of the bay in 
Which it is installed and force a current of air over the 
opposite portion of the bay, depending on the direction of 
rotation of the fan blades and the pitch orientation of the fan 
blades. 

[0004] The current techniques for installing cooling fans 
Within electronic devices, such as electronic devices shoWn 
in FIG. 1 often require the cooling fans to be separately 
mounted Within the electronic device via attachment devices 
such as screWs 111-115 and brackets 116-118. This, in turn, 
requires a relatively large number of cooling-fan-related 
parts, signi?cant assembly time, and a relatively lengthy 
disassembly and reassembly process for replacing cooling 
fans or for removing cooling fans in order to diagnose 
improperly functioning cooling fans. Moreover, modern 
multi-component-bay electronic devices, such as the device 
shoWn in FIG. 1, may be designed for insertion of additional 
disk drives, printed circuit boards, and poWer supplies, in a 
modular fashion, after manufacture of the device. In such 
cases, either a cooling fan needs to be initially installed in an 
empty component bay, during manufacture, or a time con 
suming cooling fan installation needs to precede addition of 
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modular heat-producing components to an initially unused 
component bay. Thus, manufacturers of electronic devices 
and electronic device repair and maintenance professionals 
have recogniZed the need for an easily installable and 
removable cooling component for use in multi-component 
bay electronic devices. 

SUMMARY OF THE INVENTION 

[0005] In one embodiment of the present invention, tWo 
cooling fans are incorporated into a rectangular fan housing 
of a modular cooling component (“MCC”). The rectangular 
fan housing includes a handle to facilitate insertion of the 
MCC into, and removal of the MCC from, an electronic 
device. The MCC includes a plastic adapter plug to Which 
both fans are electronically connected to a poWer supply and 
to various signal lines of the electronic device. The MCC is 
held in place by a mounted thumbscreW that mates With a 
complementary receptacle mounted to a housing of the 
electronic device into Which the MCC is inserted. When the 
MCC is resident Within a multi-component-bay electronic 
device, the ?rst fan is positioned to produce an air stream 
Within a ?rst component bay of the electronic device and the 
second fan is positioned to produce an air stream Within the 
second component bay of the electronic device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 shoWs a portion of the external housing and 
internal support frameWork of a server computer along With 
several installed cooling fans. 

[0007] FIG. 2 illustrates positioning of an MCC Within a 
multi-component-bay electronic device. 

[0008] FIG. 3 is a more detailed vieW of an MCC. 

[0009] FIG. 4 shoWs an MCC rotated 180° With respect to 
the MCC of FIG. 3 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0010] One embodiment of the present invention is a 
dual-fan modular cooling component (“MCC”) that pro 
duces air streams Within tWo side-by-side component bays 
Within an electronic device. The fans Within the MCC are 
internally Wired and connected via a plug-type electronic 
connector to a poWer supply and various signal lines of the 
electronic device. The MCC is held in place by a single 
thumbscreW, and is thus easily installed and removed. 

[0011] FIG. 2 illustrates positioning of an MCC Within a 
multi-component-bay electronic device. In FIG. 2, a portion 
of the external housing 202 and an internal frame component 
204 of a multi-component-bay electronic device is shoWn. 
This multi-component-bay electronic device includes a ?rst 
loWer component bay 206 and a second loWer component 
bay 208. A ?rst MCC 210 is shoWn installed Within the 
electronic device. A ?rst fan Within the MCC 212 creates an 
air stream Within the ?rst loWer component bay 206, and a 
second fan 214 Within the MCC 210 creates an air stream in 
the second loWer component bay 208. The tWo fans are 
electronically connected to internal poWer and signal lines 
(not shoWn) of the electronic device via a plug-type elec 
trical connector 216, and the MCC is held in place by a 
tightened thumbscreW 218. The MCC 210 can be removed 
from the electronic device housing 202 by untightening the 



US 2001/0024358 A1 

thumbscreW 218 and pulling the MCC horizontally out of 
the electronic device via a handle 220 incorporated on the 
external surface 222 of the MCC. 

[0012] A second MCC 224 may be inserted into the 
electronic device housing 202 in order to provide backup 
cooling poWer for fault tolerance, or for both reasons. For 
greater fault tolerance, each MCC may be coupled to a 
separate poWer supply, so that, in the case that one poWer 
supply fails, a second poWer supply Will continue to provide 
electrical poWer to at least both MCCFIG. 3 is a more 
detailed vieW of an MCC. The MCC comprises a rectangular 
sheet metal fan housing 302 in Which tWo cooling fans 304 
and 306 are mounted. The MCC includes a vertical member 
308 to Which a plastic plug-type electronic connector 310 
and a thumbscreW fastener 312 are mounted. The loWer 
portion of the vertical member is formed into a handle 314 
for installing and removing the MCC. Signal and current 
carrying Wires 316 pass from the plastic plug-type electrical 
connector 310 through an aperture 318 to terminals and 
connectors on the cooling fans 304 and 306. 

[0013] FIG. 4 shoWs the MCC rotated 180° With respect 
to FIG. 3. The plastic plug-type electrical connector can be 
seen, in FIG. 4, to include tWo plastic guide pins 402 and 
404 and a square plug-type adapter 406. The cooling fans 
408 and 410 are mounted via rivets or some other fastening 
device 412 and 414 (6 rivets not shoWn) to the vertical 
faceplate 420 of the MCC. The MCC includes a single 
vertical faceplate 420, and thus the cooling fans are partially 
enclosed by the rectangular sheet metal fan housing 422 of 
the MCC. 

[0014] Thus, the MCC is a easily installed and replaced 
modular component. Installation and removal of the MCC 
requires far less time than separate cooling fans installed 
Within a multi-component-bay electronic device by current 
methods. Moreover, the MCC can be removed While an 
electronic device continues to operate, since a replacement 
MCC can be immediately installed before the internal tem 
perature of the electronic device rises to dangerous levels. 

[0015] Although the present invention has been described 
in terms of a particular embodiment, it is not intended that 
the invention be limited to this embodiment. Modi?cations 
Within the spirit of the invention Will be apparent to those 
skilled in the art. For example, the housing of the MCC may 
be sheet metal, plastic, or other long-lasting formable mate 
rial. Additional cooling fans may be incorporated Within an 
MCC to cool additional component bays Within an elec 
tronic device. Cooling fans may be arranged side-by-side, as 
in FIGS. 2-4, may be arranged vertically, or may be arranged 
in other patterns in order to provide air streams Within 
multiple component bays having various different orienta 
tions. 

[0016] The foregoing description, for purposes of expla 
nation, used speci?c nomenclature to provide a thorough 
understanding of the invention. HoWever, it Will be apparent 
to one skilled in the art that the speci?c details are not 
required in order to practice the invention. Thus, the fore 
going descriptions of speci?c embodiments of the present 
invention are presented for purposes of illustration and 
description; they are not intended to be exhaustive or to limit 
the invention to the precise forms disclosed, obviously many 
modi?cations and variations are possible in vieW of the 
above teachings. The embodiments Were chosen and 
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described in order to best explain the principles of the 
invention and its practical applications and to thereby enable 
others skilled in the art to best utiliZe the invention and 
various embodiments With various modi?cations as are 
suited to the particular use contemplated. It is intended that 
the scope of the invention be de?ned by the folloWing claims 
and their equivalents: 

1. An easily installed and easily removed modular cooling 
component for generating cooling air streams Within a 
multi-component-bay electronic device, the modular cool 
ing component comprising: 

a housing to Which a number of cooling fans are mounted, 
the housing formed to ?t through an aperture in an 
external housing enclosing the multi-component-bay 
electronic device, so that, When the modular cooling 
component is inserted through the aperture into the 
multi-component-bay electronic device, each cooling 
fan is positioned Within a component bay of the elec 
tronic device; 

an electrical connector mounted to the modular cooling 
device so that, When the modular cooling device is 
inserted through aperture into the multi-component-bay 
electronic device, the electrical connector ?ts together 
With a complementary electrical connector mounted to 
the multi-component-bay electronic device; and 

internal poWer lines that electrically couple the cooling 
fans to the electrical connector. 

2. The modular cooling component of claim 1 Wherein the 
housing comprises: 

a face plate With a number of apertures over each of Which 
a cooling fan may be mounted; 

a top plate orthogonal to the face plate, forming the top 
surface of the housing; and 

an end plate orthogonal to the face plate and the top plate, 
extending above the top plate, to Which the electrical 
connector is mounted. 

3. The modular cooling component of claim 2 Wherein the 
loWer portion of the end plate includes a handle by Which the 
modular cooling component can be pushed into and pulled 
from the multi-component-bay electronic device. 

4. The modular cooling component of claim 3 Wherein the 
apertures over Which a cooling fan may be mounted are 
circular gratings through Which air is draWn or directed by 
the cooling fans. 

5. The modular cooling component of claim 1 further 
including a fastening component mounted to the modular 
cooling component that secures the modular cooling com 
ponent Within the multi-component-bay electronic device. 

6. The modular cooling component of claim 5 Wherein the 
fastening component is a screW mounted to the modular 
cooling component such that the screW can freely rotate, the 
screW threaded into a complementary receptacle of the 
external housing enclosing the multi-component-bay elec 
tronic device in order to secure the modular cooling com 
ponent Within the multi-component-bay electronic device. 

7. The modular cooling component of claim 1 Wherein the 
cooling fans receive electrical poWer from the multi-com 
ponent-bay electronic device and exchange electrical data 
With the multi-component-bay electronic device via the 
electrical connector. 

8. A method for cooling multiple component bays Within 
an electronic device, the method comprising: 
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including in the electronic device aligned openings into 
each of the multiple component bays; 

for each component bay of the multiple component bays 
Within the electronic device, including a cooling fan 
positioned over an aperture Within a housing so that, 
When the housing is inserted through the aligned open 
ings, a cooling fan is positioned Within each component 
bay; and 

coupling the cooling fans through an electrical connector 
mounted to the housing so that, When the housing is 
inserted through the aligned openings, the electrical 
connector couples With a complementary electrical 
connector mounted to the electronic housing to deliver 
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electrical poWer to the cooling fans from an electrical 
poWer supply Within the electronic device. 

9. The method of claim 8 Wherein both a ?rst housing to 
Which cooling fans are mounted and a second housing to 
Which cooling fans are mounted are inserted into the elec 
tronic device through the aligned openings so that a number 
of cooling fans are positioned Within each component bay. 

10. The method of claim 9 Wherein the cooling fans 
mounted to a ?rst housing are electronically coupled to a 
?rst poWer supply and the cooling fans mounted to a second 
housing are electronically coupled to a second poWer supply. 


