
US 20020192087A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2002/0192087 A1 

Hsieh (43) Pub. Date: Dec. 19, 2002 

(54) 

(76) 

(21) 

(22) 

(51) 
(52) 

LOW POWER LOSS HEAT DISSIPATION 
FAN 

Inventor: Hsin-Mao Hsieh, Pingtung City (TW) 

Correspondence Address: 
RABIN & CHAMPAGNE, PC 
1101 14TH STREET, NW 
SUITE 500 
WASHINGTON, DC 20005 (US) 

Appl. No.: 09/879,945 

Filed: Jun. 14, 2001 

Publication Classi?cation 

Int. Cl.7 .......................... .. F04B 35/04; F04B 17/00 

US. Cl. .................................... .. 417/354; 417/423.12 

(57) ABSTRACT 

A heat dissipation fan that has a casing, a stator and a fan. 
The stator is pressed onto a sleeve secured in the casing. The 
stator has a coil and tWo pole disks respectively abutting 
opposite sides of the coil. AloW-friction member is mounted 
in the sleeve. The fan is rotatably mounted in and around the 
stator inside the casing. A permanent magnet is mounted in 
the fan to make the fan a rotor. Ashaft securely attached to 
the fan extends from the fan and passes through the loW 
friction member. The permanent magnet has an axial height 
shorter than that of the coil of the stator. The permanent 
magnet has a horizontal central line axially displaced from 
a horizontal central line of the coil of the stator. Accordingly, 
the fan With the shaft Will not move axially during the 
operation of the heat dissipation fan. PoWer loss Will be 
avoided. 
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LOW POWER LOSS HEAT DISSIPATION FAN 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a heat dissipation 
fan, and more particularly to a heat dissipation fan With loW 
poWer loss. 

[0003] 2. Description of Related Art 

[0004] With reference to FIG. 4, a conventional heat 
dissipation fan in accordance With the prior art comprises a 
casing (40), a stator (50) and a fan (60). The combination of 
the stator (40) and the fan (60) constitute a motor With the 
fan (60) serving as a rotor for the motor. The casing includes 
a sleeve (54) secured in the casing (40). The stator (50) is 
pressed onto the sleeve (54). The stator (50) has a coil (53), 
tWo pole disks (51, 52) and a circuit board (55). The coil (53) 
has tWo sides, and the tWo pole disks (51, 52) respectively 
abut opposite sides of the coil (53). The circuit board (55) is 
securely attached to the stator (50) and is electrically con 
nected to the coil (53). 

[0005] The fan (60) is rotatably mounted in the stator (50) 
inside the casing (40). Apermanent magnet (63) is securely 
mounted in the fan (60) to make the fan (60) the motor rotor. 
The fan (60) rotates due to the interaction betWeen the 
magnetic forces in stator (50) and the permanent magnet 
(63). A loW-friction member (541) like a lubricating bushing 
or a ball bearing is pressed into the sleeve (54). Ashaft (64) 
securely attached to the fan (60) extends from the fan (60) 
and passes through a passage (not numbered) de?ned axially 
through the loW-friction member (541). A neck (not num 
bered) is de?ned near the free end of the shaft (64). A 
locking disk (542) is mounted in the neck to securely hold 
the shaft (64) in the loW-friction member (541). 

[0006] Because there is a gap de?ned betWeen the loW 
friction member (541) and the locking disk (542) and 
another gap de?ned betWeen the loW-friction member (541) 
and the fan (60), the shaft (64) Will move up and doWn in the 
passage in the loW-friction member (541) When the heat 
dissipation fan is in operation. The axial movement of the 
shaft (64) in the passage causes poWer loss in the fan motor. 

[0007] To overcome the shortcomings, the present inven 
tion provides an improved heat dissipation fan to mitigate or 
obviate the aforementioned problems. 

SUMMARY OF THE INVENTION 

[0008] The main objective of the invention is to provide an 
improved heat dissipation fan that has loW poWer loss. The 
heat dissipation fan has a casing, a stator and a fan. The 
combination of the stator and the fan constitutes a motor 
With the fan serving as a rotor for the motor. The casing 
includes a sleeve secured in the casing. The stator is pressed 
onto the sleeve inside the casing. The stator has a coil, tWo 
pole disks and a circuit board. The tWo pole disks respec 
tively abut opposite sides of the coil. A loW-friction member 
is mounted in the sleeve. The fan is rotatably mounted in the 
stator inside the casing. A permanent magnet is securely 
mounted in the fan to make the fan the motor rotor. A shaft 
securely attached to the fan extends from the fan and passes 
through the loW-friction member. The permanent magnet 
and the coil in the stator have ?xed heights. The height of the 
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permanent magnet is smaller than that of the coil. The 
permanent magnet has a horiZontal central line displaced 
axially from a horiZontal central line of the coil of the stator. 
With such an arrangement, the fan Will not move relative to 
the loW-friction member due to the magnetic attraction 
provided by the coil on the permanent magnet. The fan With 
the shaft Will not move axially during the operation of the 
heat dissipation fan. Consequently there is no poWer loss due 
to axial movement of the shaft in the loW-friction member. 

[0009] Other objects, advantages and novel features of the 
invention Will become more apparent from the folloWing 
detailed description When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is side plan vieW in partial section of a ?rst 
embodiment of a heat dissipation fan in accordance With the 
present invention; 

[0011] FIG. 2 is a side plan vieW in partial section of a 
second embodiment of a heat dissipation fan in accordance 
With the present invention; 

[0012] FIG. 3 is an operational side plan vieW in partial 
section of the heat dissipation fan in FIG. 2; and 

[0013] FIG. 4 is a side plan vieW in partial section of a 
conventional heat dissipation fan in accordance With the 
prior art. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0014] With reference to FIG. 1, a heat dissipation fan in 
accordance With the present invention comprises a casing 
(10), a stator (20) and a fan (30). The combination of the 
stator (20) and the fan (30) constitute a motor With the fan 
(30) serving as a rotor for the motor. The casing (10) 
includes a sleeve (24) securely mounted in the casing (10). 
The stator (20) is pressed onto the sleeve (24) inside the 
casing (10). The stator (20) comprises a coil (23), tWo pole 
disks (21,22) and a circuit board (25). The coil (23) has tWo 
sides, and the tWo pole disks (21,22) respectively abut 
opposite sides of the coil (23). The circuit board (25) is 
attached to the stator (20) and is electrically connected to the 
coil (23). 

[0015] A loW-friction member (not numbered) is securely 
mounted in the sleeve (21). The loW-friction member can be 
a lubricating bushing containing lubricant, a bearing or a 
combination of friction reducing elements. With reference to 
FIG. 1, one embodiment of the loW-friction member com 
prises a lubricating bushing (242), a ball bearing (241) and 
multiple gaskets (not numbered) arranged betWeen the bus 
ing (242) and the ball bearing (241). A passage (not num 
bered) is de?ned axially through the loW-friction member. 

[0016] The fan (30) is rotatably mounted in the stator (20) 
inside the casing (10). The fan has a central radial base (31) 
With an outer edge (not numbered), and a skirt (32) is de?ned 
around and extends axially from the outer edge of the base 
(31). The skirt (32) has an outer periphery and an inner 
periphery. Multiple blades (not numbered) are arranged on 
the outer periphery of the skirt (32) of the fan (40). A 
permanent magnet (33) is mounted on the inner periphery of 
the skirt (32) of the fan (30) to make the fan the motor rotor. 
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The permanent magnet (33) has an axial height shorter than 
that of the coil (23) of the stator (20). The permanent magnet 
(33) has a horizontal central line displaced axially from a 
horiZontal central line (A) of the coil (23). In practice, the 
permanent magnet (33) is secured in the skirt (32) and near 
the base (31). 

[0017] A shaft (34) securely attached to the fan (30) 
extends from the fan (30) and passes through the passage in 
the loW-friction member mounted in the sleeve (24). A neck 
(not numbered) is de?ned near the free end of the shaft (34), 
and a locking disk (243) With a central hole securely engages 
the neck of the shaft (34) to securely hold the shaft (34) in 
the passage in the loW-friction member. 

[0018] During the operation of the dissipation fan, the fan 
(30) Will move relative to the loW-friction member until the 
base (31) of the fan (30) abuts the loW-friction member due 
to the magnetic attraction provided by the coil (23) on the 
permanent magnet (33). Consequently, the horiZontal posi 
tion of the fan (30) Will be held by means of the magnetic 
attraction provided by the coil (23) on the permanent magnet 
(33). The fan (30) With the shaft (34) Will not move axially 
during the operation of the heat dissipation fan even When a 
gap is de?ned betWeen the locking disk (243) and the 
loW-friction member. An axial vibration of the shaft (34) Will 
not occur, the rotation of the fan (30) becomes smoother and 
poWer Will not be lost. 

[0019] With reference to FIGS. 2 and 3, in a second 
embodiment, the permanent magnet (33) is mounted in the 
skirt (32) aWay from the base (31). When the dissipation fan 
is sWitched on, the fan (30) Will move relative to the 
loW-friction member until the locking disk (243) abuts the 
loW-friction member due the magnetic attraction provided 
by the coil (23) on the permanent magnet (33). The fan (30) 
and the shaft (34) Will not move axially during the operation 
of the heat dissipation fan even When there is a gap de?ned 
betWeen the base (31) of the fan (30) and the loW-friction 
member. 

[0020] Even though numerous characteristics and advan 
tages of the present invention have been set forth in the 
foregoing description, together With details of the structure 
and function of the invention, the disclosure is illustrative 
only, and changes may be made in detail, especially in 
matters of shape, siZe, and arrangement of parts Within the 
principles of the invention to the full extent indicated by the 
broad general meaning of the terms in Which the appended 
claims are expressed. 
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What is claimed is: 
1. A heat dissipation fan comprising: 

a casing; 

a sleeve secured in the casing; 

a stator pressed onto the sleeve and having a coil With tWo 
sides and tWo pole disks respectively abutting opposite 
sides of the coil; 

a loW-friction member mounted in the sleeve and having 
a passage de?ned through the loW-friction member; 

a fan rotatably mounted around the stator inside the 
casing; 

a permanent magnet mounted in the fan to make the fan 
a rotor; 

a shaft securely attached to the fan extending from the fan 
and passing through the passage in the loW-friction 
member; and 

a locking disk securely mounted on a free end of the shaft 
to lock the shaft in the loW-friction member, 

Wherein the permanent magnet has an axial height shorter 
than that of the coil of the stator; and 

the permanent magnet has a horiZontal central line axially 
displaced from a horiZontal central line of the coil of 
the stator. 

2. The dissipation fan as claimed in claim 1, Wherein the 
fan comprises: 

a base; 

a skirt With an inner and outer periphery de?ned around 
the base on Which the permanent magnet is securely 
mounted on the inner periphery; and 

multiple blades attached to or formed on an outer periph 
ery of the skirt. 

3. The dissipation fan as claimed in claim 2, Wherein the 
permanent magnet is attached to the inner periphery of the 
skirt near the base. 

4. The dissipation fan as claimed in claim 2, Wherein the 
permanent magnet is attached to the inner periphery of the 
skirt aWay from the base. 

5. The dissipation fan as claimed in claim 1, Wherein the 
loW-friction member comprises a lubricating bushing 
pressed into the sleeve, a ball bearing pressed into the sleeve 
and multiple gaskets arranged betWeen the bushing and the 
ball bearing. 


