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US 9 , 986 , 659 B2 
ROTATING SHAFT , FAN , AND ELECTRONIC 

DEVICE 
conjunction with the accompanying drawings . The scope of 
the invention will be pointed out in the appended claims . 

5 5 
CLAIM FOR PRIORITY BRIEF DESCRIPTION OF THE SEVERAL 

VIEWS OF THE DRAWINGS 
This application claims priority to Chinese Application 

No . 201610162688 . 2 filed on Mar . 21 , 2016 , which is fully FIG . 1 is a structural schematic diagram showing an 
incorporated by reference herein . exemplary rotating shaft . 

FIG . 2 is a structural schematic diagram showing an 
FIELD 10 exemplary rotating shaft . 

FIG . 3 is a structural schematic diagram showing an 
The subject matter described herein relates to the techni - exemplary rotating shaft . 

cal field of mechanical design technologies , more specifi - FIG . 4A is a structural schematic diagram showing an 
cally , it relates to a rotating shaft , a fan and an electronic exemplary structure . 

15 FIG . 4B is a structural schematic diagram showing a device . partial view of the exemplary structure of FIG . 4A . 
BACKGROUND FIG . 4C is a structural schematic diagram showing a 

partial view of the exemplary structure of FIG . 4A . 
FIG . 5 is a structural schematic diagram showing an In order to more effectively cool servers , such as host 2 20 exemplary structure . servers , the revolving speed of cooling fans currently FIG . 6A is a structural schematic diagram showing a adopted is very high ( e . g . over 20 , 000 rpm in some partial view of an exemplary structure . 

instances ) . As a result , the spindle of the fan produces a large FIG . 6B is a structural schematic diagram showing an 
amount of heat and cannot be cooled down in time , thus exemplary structure . 
causing the fan to be prone to malfunction . 25 FIG . 7 is a structural schematic diagram showing the 

structure of an exemplary fan . 
BRIEF SUMMARY FIG . 8 is a structural schematic diagram showing the 

structure of an exemplary fan . 
In summary , one aspect provides a rotating shaft , com FIG . 9 is a structural schematic diagram showing the 

prising : a spindle comprising an internal first channel ; a 30 structure of an exemplary fan . 
wheel casing operatively coupled to the spindle , wherein the FIG . 10 is a structural schematic diagram showing the 
wheel casing comprises an internal second channel ; and a structure of an exemplary fan . 
bearing housing the spindle , comprising a third channel FIG . 11 is a structural schematic diagram showing the 
located between the bearing and the spindle ; wherein the structure of an exemplary fan . 
first channel , the second channel , and the third channel are 35 FIG . 12 is a structural schematic diagram showing the 
located to form an enclosed annular channel configured to structure of an exemplary fan . 
hold a substance . FIG . 13 is a structural schematic diagram showing the 

Another aspect provides a fan , comprising : a plurality of structure of an exemplary electronic device . 
fan blades ; and a rotating shaft , wherein the rotating shaft FIG . 14 is a structural schematic diagram showing a 
comprises : a spindle comprising an internal first channel : a 40 partial view of an exemplary structure . 
wheel casing operatively coupled to the spindle , wherein the DETAILED DESCRIPTION wheel casing comprises an internal second channel ; and a 
bearing housing the spindle , comprising a third channel unel It will be readily understood that the components of the 
located between the bearing and the spindle ; wherein the 45 embodi in the 45 embodiments , as generally described and illustrated in the first channel , the second channel , and the third channel are figures herein , may be arranged and designed in a wide 
located to form an enclosed annular channel configured to variety of different configurations in addition to the 
hold a substance . described example embodiments . Thus , the following more 

A further aspect provides an electronic device , compris - detailed description of the example embodiments , as repre 
ing : a device body ; a fan operatively coupled to the device 50 sented in the figures , is not intended to limit the scope of the 
body , wherein the fan comprises a plurality of fan blades and embodiments , as claimed , but is merely representative of 
a rotating shaft ; the rotating shaft comprising : a spindle example embodiments . 
comprising an internal first channel ; a wheel casing opera - Reference throughout this specification to “ one embodi 
tively coupled to the spindle , wherein the wheel casing ment ” or “ an embodiment ” ( or the like ) means that a 
comprises an internal second channel ; and a bearing housing 55 particular feature , structure , or characteristic described in 
the spindle , comprising a third channel located between the connection with the embodiment is included in at least one 
bearing and the spindle ; wherein the first channel , the second embodiment . Thus , the appearance of the phrases “ in one 
channel , and the third channel are located to form an embodiment ” or “ in an embodiment ” or the like in various 
enclosed annular channel configured to hold a substance . places throughout this specification are not necessarily all 

The foregoing is a summary and thus may contain sim - 60 referring to the same embodiment . 
plifications , generalizations , and omissions of detail ; conse - Furthermore , the described features , structures , or char 
quently , those skilled in the art will appreciate that the acteristics may be combined in any suitable manner in one 
summary is illustrative only and is not intended to be in any or more embodiments . In the following description , numer 
way limiting . ous specific details are provided to give a thorough under 

For a better understanding of the embodiments , together 65 standing of embodiments . One skilled in the relevant art will 
with other and further features and advantages thereof , recognize , however , that the various embodiments can be 
reference is made to the following description , taken in practiced without one or more of the specific details , or with 
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other methods , components , materials , et cetera . In other high speed , the first substance in the thread 8 can be driven 
instances , well known structures , materials , or operations to accelerate the upward flow . 
are not shown or described in detail to avoid obfuscation . Referring now to FIG . 5 , the structure of the rotating shaft 

Referring now to FIG . 1 , the structure of a rotating shaft according to an embodiment is illustrated . In an embodi 
according to an embodiment is illustrated . In an embodi - 5 ment , the first channel 4 is connected with the second 
ment , the rotating shaft can be the rotating shaft in various channel 5 through the first spindle hole 9 at the top of the 
rotational structures , for instance , the rotating shaft in a fan . spindle 1 . The first channel 4 is connected with the third 
In an embodiment , the rotating shaft may include the fol - channel 6 through the second spindle hole 10 at the bottom 
lowing structures : a spindle 1 , a wheel casing 2 and a bearing of the spindle 1 . The second channel 5 is connected with the 
3 . The wheel casing 2 is connected to the spindle 1 and the 10 third channel 6 through the third spindle hole 11 on the outer 
spindle 1 is sleeved in the bearing 3 so that the spindle 1 can side of the spindle 1 . Thus , the first channel 4 , the second 
drive the wheel casing to rotate in the bearing 3 , as shown channel 5 and the third channel 6 can form an enclosed 
in FIG . 2 . annular channel through the above three spindle holes , so 

Referring now to FIG . 3 , in an embodiment , the spindle that the first substance 7 can flow circularly in the annular 
1 is internally provided with a first channel 4 , the wheel 15 channel , so as to cool the spindle 1 . 
casing 2 is internally provided with a second channel 5 , and Referring now to FIGS . 6 ( A - B ) , in an embodiment , as 
a third channel 6 is formed between the bearing 3 and the shown in FIG . 6A , the first channel 4 is a cylindrical 
spindle 1 . In an embodiment , the first channel 4 , the second channel . In an embodiment , as shown in FIG . 6B , the second 
channel 5 and the third channel 6 are connected to form an channel 5 is an umbrella - shaped channel with an opening 12 . 
enclosed annular channel in which a first substance 7 can 20 The third channel 6 is an annular channel with two openings 
circularly flow in the annular channel to take away the heat 13 . Accordingly , the second channel 5 is connected with the 
emitted from the spindle 1 to the wheel casing , thereby opening ( a ) one end of the first channel 4 through the 
cooling the spindle 1 . opening 12 ( cl ) at the center of the umbrella - shaped chan 

In an embodiment , by arranging the first channel in the nel . The second channel 5 is connected with an opening 13 
spindle of the rotating shaft , the second channel in wheel 25 ( dl ) of the third channel 6 through the opening 12 ( c2 ) at 
casing , and the third channel between the bearing and the both ends of the second channel 5 . The other opening 13 ( 02 ) 
spindle , the three channels can form an enclosed annular of the third channel 6 is connected with the opening ( b ) at 
channel by connection . The first substance in this annular the other end of the first channel 4 . Thus , an annular channel , 
channel can flow inside or outside of the spindle to take similar to a T - shaped structure , is formed between the first 
away the heat of the spindle to the wheel casing , thus 30 channel 4 , the second channel 5 and the third channel 6 , so 
realizing timely cooling for the spindle and avoiding fan that the first substance 7 can flow circularly in the annular 
malfunction . In this way , the objective of the embodiment is channel , so as to cool the spindle 1 . 
achieved . Referring now to FIG . 7 , the structure of a fan according 

In an embodiment , in order to better cool the spindle 1 , a to an embodiment is illustrated . In an embodiment , the fan 
substance with higher heat dissipation performance , for 35 refers to a fan for a device such as a laptop , desktop and the 
instance , oil and the like , can be used as the first substance like , or other kinds of fans . In an embodiment , the fan may 
7 in the annular channel . More specifically , a lubricating oil comprise the following structures : a rotating shaft 14 and fan 
can be added into the annular channel to accelerate the flow blades 15 . The rotating shaft 14 may be composed of the 
and cooling , thus improving the cooling effect of the spindle following structures : a spindle 1 , a wheel casing 2 and a 
1 . 40 bearing 3 . The wheel casing 2 is connected to the spindle 1 , 

Referring now to FIGS . 4 ( A - C ) , in an embodiment , in the spindle is sleeved in the bearing 3 so that the spindle 1 
order to accelerate the flow velocity of the first substance 7 can drive the wheel casing to rotate in the bearing 3 . As 
in the annular channel , a thread 8 with the first direction can shown in FIG . 8 , the fan blades 15 are arranged on both sides 
be arranged on the outer side of the spindle 1 , as shown in of the wheel casing 2 , and the spindle 1 rotates in the bearing 
FIG . 4A . The first direction is associated with the rotation 45 3 , so as to drive the wheel casing 2 and causing the fan 
direction of the spindle 1 so that the flow velocity of the first blades 15 on the wheel casing 2 to rotate , thereby forming 
substance 7 in the annular channel can be greater than a an air flow to cool the surroundings . 
preset first threshold value . The first threshold value may be Furthermore , in an embodiment , the spindle 1 is internally 
understood as the flow velocity of the first substance 1 in the provided with a first channel 4 , the wheel casing 2 is 
annular channel when there is no thread arranged on the 50 internally provided with a second channel 5 , and a third 
outer side of the spindle 1 . Correspondingly , the meaning of channel 6 is formed between the bearing 3 and the spindle 
the flow velocity being greater than the first threshold value 1 . Referring now to FIG . 9 , in an embodiment , the first 
is that the flow velocity of the first substance 7 when the channel 4 , the second channel 5 and the third channel 6 are 
thread 8 is arranged on the outer side of the spindle 1 is connected to form an enclosed annular channel , wherein the 
greater than that of the first substance 7 when no thread 8 is 55 first substance 7 can flow in the annular channel to take away 
arranged on the outer side of the spindle 1 . the heat emitted from the spindle 1 to the wheel casing , 

In an embodiment , when the rotation direction of the thereby cooling the spindle 1 . 
spindle 1 is the clockwise direction from the top view , as in an embodiment , by arranging the first channel in the 
shown in FIG . 4B , the first direction can also be the direction spindle of the rotating shaft , the second channel in the wheel 
which is high at left and low at right . Therefore , when the 60 casing , and the third channel between the bearing and the 
spindle 1 rotates clockwise at a high speed , the first sub - spindle , the three channels can form an enclosed annular 
stance in the thread 8 can be driven to accelerate the channel by connection . The first substance in the annular 
downward flow . In an embodiment , when the rotation direc - channel can flow inside or outside of the spindle to take 
tion of the spindle 1 is the counter - clockwise direction from away the heat of the spindle to the wheel casing , thereby 
the top view , as shown in FIG . 4C , the first direction can also 65 cooling the spindle in time while the fan cools the surround 
be the direction which is low at left and high at right . ings , and avoiding fan malfunctions . In this way , the objec 
Therefore , when the spindle 1 rotates counter - clockwise at a tive of the embodiment is achieved . 
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In an embodiment , in order to better cool the spindle 1 , the body 16 , so that the fan 17 can cool the device body 16 . For 
first substance 7 in the annular channel can be the substance example , as shown in FIG . 14 , the fan 17 may comprise : a 
with a higher cooling performance , for instance , oil and the rotating shaft 14 and fan blades 15 . The rotating shaft 14 
like . More specifically , lubricating oil can be added into the may be composed of the following structures : a spindle 1 , a 
annular channel to accelerate the flow and cooling , thereby 5 wheel casing 2 and a bearing 3 . The wheel casing 2 is 
improving the cooling effect of the spindle 1 . connected to the spindle 1 , the spindle 1 is sleeved in the 

In an embodiment , in order to accelerate the flow velocity bearing 3 so that the spindle 1 can drive the wheel casing to 
of the first substance 7 in the annular channel , the thread 8 rotate in the bearing 3 , as shown in FIG . 8 . The fan blades 
with the first direction can be arranged on the outer side of 15 are arranged one both sides of the wheel casing 2 , and the 
the spindle 1 , as shown in FIG . 10 . The first direction is 10 spindle 1 rotates in the bearing 3 , so as to drive the wheel 
associated with the rotation direction of the spindle 1 so that casing 2 and causing the fan blades 15 on the wheel casing 
the flow velocity of the first substance 7 in the annular 2 to rotate , thereby forming an air flow to cool the device 
channel can be greater than a preset first threshold value . The body 16 . 
preset first threshold value can be understood as the flow In an embodiment , the spindle 1 is internally provided 
velocity of the first substance 1 in the annular channel when 15 with a first channel 4 , the wheel casing 2 is internally 
there is no thread arranged on the outer side of the spindle provided with a second channel 5 , and a third channel 6 is 
1 . Accordingly , the meaning of the flow velocity being formed between the bearing 3 and the spindle 1 . In an 
greater than the first threshold value is that the flow velocity embodiment , the first channel 4 , the second channel 5 and 
of the first substance 7 when the thread 8 is arranged on the the third channel 6 are connected to form an enclosed 
outer side of the spindle 1 is greater than that of the first 20 annular channel , as shown in FIG . 9 , wherein the first 
substance 7 when there is no thread 8 arranged on the outer substance 7 can flow circularly in the annular channel to take 
side of the spindle 1 . away the heat emitted from the spindle 1 to the wheel casing , 

In an embodiment , when the rotation direction of the thereby cooling the spindle 1 . 
spindle 1 is the clockwise direction from the top view , as According to the above technical solution , by arranging 
shown in FIG . 4B , the first direction can also be the direction 25 the first channel in the spindle of the rotating shaft of the fan , 
which is high at left and low at right . Therefore , when the the second channel in the wheel casing , and the third channel 
spindle 1 rotates clockwise at a high speed , the first sub - between the bearing and the spindle , the three channels can 
stance in the thread 8 can be driven to accelerate the be connected to form an enclosed annular channel . The first 
downward flow . When the rotation direction of the spindle substance in this annular channel can flow circularly inside 
1 is the counter - clockwise direction from the top view , as 30 or outside of the spindle to take away the heat of the spindle , 
shown in FIG . 4C , the first direction can also be the direction thereby cooling the device body and the spindle of the fan 
which is low at left and high at right . Therefore , when the in time , and avoiding fan malfunction . In this way , the 
spindle 1 rotates counter - clockwise at a high speed , the first objective of the embodiment is achieved . 
substance in the thread 8 can be driven to accelerate the As used herein , the singular “ a ” and “ an ” may be con 
upward flow . 35 strued as including the plural “ one or more ” unless clearly 

Referring now to FIG . 11 , the structure of the rotating indicated otherwise . 
shaft according to an embodiment is illustrated . In an This disclosure has been presented for purposes of illus 
embodiment , the first channel 4 is connected with the second tration and description but is not intended to be exhaustive 
channel 5 through the first spindle hole 9 at the top of the or limiting . Many modifications and variations will be 
spindle 1 . The first channel 4 is connected with the third 40 apparent to those of ordinary skill in the art . The example 
channel 6 through the second spindle hole 10 at the bottom embodiments were chosen and described in order to explain 
of the spindle 1 . The second channel 5 is connected with the principles and practical application , and to enable others of 
third channel 6 through the third spindle hole 11 on the outer ordinary skill in the art to understand the disclosure for 
side of the spindle 1 , as shown in FIG . 5 . The first channel various embodiments with various modifications as are 
4 , the second channel 5 and the third channel 6 form an 45 suited to the particular use contemplated . 
enclosed annular channel through the above three spindle Thus , although illustrative example embodiments have 
holes so that the first substance 7 can flow circularly in the been described herein with reference to the accompanying 
annular channel , so as to cool the spindle 1 . figures , it is to be understood that this description is not 

In an embodiment , the first channel 4 is a cylindrical limiting and that various other changes and modifications 
channel , as shown in FIG . 6A , and the second channel 5 is 50 may be affected therein by one skilled in the art without 
an umbrella - shaped channel with an opening 12 , as shown departing from the scope or spirit of the disclosure . 
in FIG . 12 . The third channel 6 is an annular channel with 
two openings 13 . The second channel is connected to the What is claimed is : 
opening ( a ) at one end of the first channel 4 through the 1 . A rotating shaft , comprising : 
opening 12 ( cl ) in the center of the umbrella - shaped chan - 55 a spindle comprising an internal first channel ; 
nel . The second channel 5 is connected to an opening 13 ( 1 ) a wheel casing operatively coupled to the spindle , 
of the third channel 6 through openings 12 ( c2 ) at both ends , wherein the wheel casing comprises an internal second 
while the opening 13 ( d2 ) of the third channel 6 is connected channel ; and 
to the opening ( b ) at the other end of the first channel 4 . a bearing housing the spindle , comprising a third channel 
Thus , an annular channel , similar to a T - shaped structure , is 60 located between the bearing and the spindle ; 
formed between the first channel 4 , the second channel 5 and wherein the first channel , the second channel , and the 
the third channel 6 , so that the first substance 7 can flow third channel are located to form an enclosed annular 
circularly in the annular channel , so as to cool the spindle 1 . channel configured to hold a substance . 

Referring to FIG . 13 , the structure of an electronic device 2 . The rotating shaft of claim 1 , wherein the substance 
according to an embodiment is illustrated . The electronic 65 comprises oil . 
device can comprise : a device body 16 and a fan 17 . In an 3 . The rotating shaft of claim 1 , wherein the spindle 
embodiment , the fan 17 is connected to or close to the device comprises an external thread . 
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4 . The rotating shaft of claim 3 , wherein the external 14 . The fan of claim 13 , wherein the external thread is in 
thread is in a first direction associated with a rotational a first direction associated with a rotational direction of the 
direction of the spindle . spindle . 

5 . The rotating shaft of claim 1 , further comprising a first 15 . The fan of claim 9 , further comprising a first spindle 
spindle hole located at the top of the spindle , a second 5 hole located at the top of the spindle , a second spindle hole 
spindle hole located at the bottom of the spindle , and a third located at the bottom of the spindle , and a third spindle hole 
spindle hole located external to the spindle . located external to the spindle . 6 . The rotating shaft of claim 5 , wherein the first channel 16 . The fan of claim 9 , wherein the first channel is is connected to the second channel via the first spindle hole ; connected to the second channel via the first spindle hole ; wherein the first channel is connected to the third channel 10 wherein the first channel is connected to the third channel via the second spindle hole ; and via the second spindle hole ; and wherein the second channel is connected to the third wherein the second channel is connected to the third channel via the third spindle hole . channel via the third spindle hole . 7 . The rotating shaft of claim 1 , wherein the first channel 
is a cylindrical - shaped channel , the second channel is an 15 16 17 . The fan of claim 9 , wherein the first channel is a 
umbrella - shaped channel comprising a centrally positioned cylindrical - shaped channel , the second channel is an 
opening , and the third channel is an annular channel com - umbrella - shaped channel comprising a centrally positioned 
prising two openings . opening , and the third channel is an annular channel com 

8 . The rotating shaft of claim 7 , wherein the second prising two openings . 
channel is connected to the first channel via the centrally 20 18 . The fan of claim 17 , wherein the second channel is 
positioned opening in the second channel ; connected to the first channel via the centrally positioned 

wherein the second channel is connected to the third opening in the second channel ; 
channel via the two openings of the third channel ; and wherein the second channel is connected to the third 

the third channel is connected to an opening at the end of channel via the two openings of the third channel ; and 
the first channel . 25 the third channel is connected to an opening at the end of 

9 . A fan , comprising : the first channel . 
a plurality of fan blades ; and 19 . An electronic device , comprising : a rotating shaft , wherein the rotating shaft comprises : a device body ; a spindle comprising an internal first channel ; a fan operatively coupled to the device body , wherein the a wheel casing operatively coupled to the spindle , 30 fan comprises a plurality of fan blades and a rotating wherein the wheel casing comprises an internal second shaft ; channel ; and the rotating shaft comprising : a bearing housing the spindle , comprising a third channel 

located between the bearing and the spindle ; a spindle comprising an internal first channel ; 
wherein the first channel , the second channel and the 35 a wheel casing operatively coupled to the spindle , 

third channel are located to form an enclosed annular wherein the wheel casing comprises an internal second 
channel configured to hold a substance . channel ; and 

10 . The fan of claim 9 , wherein the plurality of fan blades a bearing housing the spindle , comprising a third channel 
are arranged around an external portion of the wheel casing . located between the bearing and the spindle ; 

11 . The fan of claim 10 , wherein the plurality of fan blades 40 wherein the first channel , the second channel , and the 
are configured to spin around a center line of the spindle . third channel are located to form an enclosed annular 

12 . The fan of claim 9 , wherein the substance comprises channel configured to hold a substance . 
oil . 20 . The electronic device of claim 19 , wherein the fan is 

13 . The fan of claim 9 . wherein the spindle comprises an configured to cool the electronic device . 
external thread . * * * * * 


