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FAN ATTACHMENT CLIP FOR HEAT SINK
BACKGROUND OF THE INVENTION
This invention relates to a clip for attaching a

fan to a heat dissipating heat sink.

Many semiconductor devices generate heat during
operation which must be dissipated to avoid damage to the
device. Some such devices have power-handling limitations
which are largely determined by their ability to expel
igternally—generated heat and thereby avoid general or
localized thermal degradations'or failures within them.

In some semiconductor devices, the internally-
generated heat is dissipated sufficiently by the enclosure,
header or leads of the device. In many semiconductoxr
devices, however, it is necessary to aid the disgipation of
internally-generated heat by the use of heat sinks. A wide
variety of heat sink designs have been employed for
dissipationlof internally-generated heat from electronic
device packages which house semiconductor devices. For the
purposes of the present invention, a heat sink-is a body of
metal or like material which is placed in contact with an
electronic device package for transferring internally-
generated heat from the semiconductor device contained in
the electronic device package and for rapid dissipation of
the intermally-generated heat to the atmosphere by
conduction, convection and/or radiation.

U.S. Patent 4,884,331-Hinshaw shows a widely used

heat sink commonly referred to as a pin f£in heat sink. The



i nternal |l y-generated heat and thereby avoid general or 10deacalized.

t hermal degradations or failures within them THIS SHiFET HAS BEEN
sem conduct or devices, the internally- gener ated heat i}s dlsﬁfmgum@
sufficiently by the encl osure, header or |eads of the cdevrce—tmmany

sem conduct or wodRMbEseS, however, it is necessary to aid thepéi/gssspoiason
of 15 internally-generated heat by the use of heat sinks. A w de

vari ety of heat sink designs have been enpl oyed for di ssi pation of
internal ly-generated heat fromelectronic -~ 2 device packages whi ch house

heat sink 19 a bodheHt ShgknBem TBvE| TRE GRleBE.PE BPETATLnY ReggLiRl Fins.

contact with an  mfl §elfoRiGrdeyrc s HAPHS ff‘i&s{;réﬂéi&i{dd”'&ohﬁt ggnal ly-
upstanding fins and then cross-cutting the fins to form rows
and columns of pin fins.

S These devices are frequently adequate to cool
electronic devices by themselves. However, in many
applications, it is desirable to add a fan which blows
cooling air over the fins of the heat sink. The prior art
technique of securing a fan to heat sink is by inserting a

10 screw, or like fastener, through the mounting holes of the
fan into the space between upstanding pin fins. This is not
satisfactory, because often a space between pin fins does
not line up with all of ﬁhe mounting holes on the fan. The
clip of the present invention obvia;es this problem.

15 It is an object of the present invention to
provide a clip which makes the assembly of the fan to a heat
sink much easier.

- SUMMARY OF THE INVENTION
In accordance with the present invention, a clip

20 includes a frame having a width which can be wedged betﬁeen
the fins of the heat sink. The clip has means to secure the
fan to the frame. The frame is wedged between the fins of
the heat sink and then locked in place. The rectangular
shape of the frame fits between rows and columns of fins on

25 said heat sink.

The frame is formed from a sheet of resilient
metal. The blades extend downwardly from the frame. The

blades are inserted between the columns of pin fins in the
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space formed by cross-cutting.

The c¢lip of the present invention has important
advantages when assembled with the blade between columns of
pin fins formed by cross-cutting. The cross-cut gap between

5 columns of pin fins is narrow and of a constant dimension.’
Because of this, the clip of the present invention will
always provide good engagement and locking in the heat sink.
On the other hand, the gap between the extruded rows of pin
fins varies dépending upon the size of the heat sink. One

10 size clip will not wedge in the extruded rows of all heat
sinks.

The insertion of the clip of the present invention
into cross-cut gaps between columns of pin fins has another
important advantage. The fins often have better strength in

15 the extruded direction and this is the direction against
which the lbcking force of the clip is applied.

The clip of the present invention is adaptable to
different sizes of heat sinks and it is adaptable to
different types of fans. The clip of the present invention

20 c¢an be inserted into heat sinks having relatively long or
relatively short pin fins. In the longer pin fin heat
sinks, the clip does not bottom out at the base, but the
clip is securely locked in place.

The clip can be used to mount fans of various

25 .types. These include fans which have slots or holes at the

P corners. Further in accordance with the invention, the

blades of the frame have arcuate cut-outs. The arcuate cut-

out trape a Z clip in the heat sink. This aids in the



The heat sinks are fornmed by first—extrudimgTows of" upstanding fins and
then cross-cutting the fins to for ar aﬁﬁ ways of pin fins.

These devices are frequently adequa troni c devices by

t hensel ves. However, in many applic mﬁeﬁ eS| rable to add a fan
whisch bl ows coolwomssg over the fi si nk. The prypcusss#9433
techni que of securing a fan to heat sink is by |nsert|ng a screw, or l|ike
fastener, through the nmounting holes of the fan into the space between
upstandlng pin fins. This is not satisfactﬂry' because often a space

bet ween pin fins does of lipe up with of t'’he nmounting holes on the
fan. The clip of tﬁ@sﬁ‘igéi}Sn?fi?n}%ﬁ'ﬁ @l?“gbV?'é]Pe% gofket, whgreip the 2z clip
secures the heat sink to an electronic device.
The foregoing and other objects, features and
advantages of the invention will be better understood from
5 the following more detailed descriptioﬂ and appended claims.
SH I W
Fig. 1 is an exploded view of a fan, a heat sink
and the clip of the present invention;
" Fig. 2 is a top view of the clip;
10 Fig. 2A is a view of the clip on the line A-A;
Fig. 3 is a front view of the clip;
Fig. 4 is a side view of the clip; and
Fig. 5 is an exploded view of a fan, the clip of
the present invention, a Z-spring retainer, a pin fin heat

15 sink, an electronic device, and a socket.

Clip 10 of the present invention includes a frame
having a width which can be wedged between the fins of the
heat sink 12. Heat sink 12 is of the type made in

20 accordance with the aforementioned ‘331 Hinshaw patent. It
has pin fins 14, 16, ... 18 in one row and similar fins in
parailel rows. These rows of fins are extruded during the
manufacturing process. Then, the rows of fins are cross-cut
to form columns of pin fins. For example, pin fins 18, 20

25 ... 22 are in a first column and there are successive
parallei columns of pin fins.

The clip has a width which can be wedged between

parallel columns of pin fins. Rlades 24 and 26 extend



It is an object of the present invention to provide a clip which nakes the
assenbly of the fan to a heat sink nuch easier.” SUMVARY OF THE | NVENTI ON
In accordance with the present invention, a clip includes a frame having a
wi dt h whi ch can be wedged between the fins of the heat sink, The clip has
means to secure tyWeogdoagd t0 the frane. The frame is wedged bet vwaepuddemessd NS
of .the heat sink and then | ocked in place. The rectangular shape of the
frane fits between rows and colums of fins on the heat sink

The bl ades franme is formed froma sheet of #e8idient. netal. The bl ades

extend downwardly fromthe frame. Bl ades o

downwardly f£from the frame. (Hereinafter the words
"uypwardly® and "downwardly" will be used to describe
» elements as viewed in the drawings, but it will be
understood that these are relative terms which depend upon
5 the direction from which those elements are viewed. Blades
24 and 26 bear against the fins to secure the frame in the
heat sink after it has been inserted therein. Sides 23 and
25 of the frame fit between adjacent columns of pin fins and
sides 27 and 28 fit between adjacent rows of pin fins.

10 Tabs 30, 32, 34 and 36 lock the frame in the heat
sink after it has been inserted. Tab 34 extends upwardly
and outwardly from a bend line 38 (Fig. 4) along which the
tab is bent out of the plane of the blade. The tab
lockingly engages a fin against movement in the direction

15 out of the heat sink. The tabs bite into the metal of the
pin fine when upward pressure is exerted so that the frame
is locked in the heat sink.

The clip is made of resilient metal such as
stainless or plated steel. The clip is formed from a sheet

20 of this resilient metal such that the width of the sheet
forms the blades 24 and 26 which fit between the columns of
the pin fins. BEach of the blades spans one or more rows of
the pin Eins.

Upstanding corner posts 40-43 engage the fan 11 to

25 secure it to the frame 10. As best shown in Fig. 23, each
corner post is bifurcated so that it compresses as it is

pushed into the slots 44 of the fan. The corner posts may

also be pushed into mounting holes in the fan. Each corner



are inserted between the colums of pin fins in the space

-3: formed by cross-cutting. The clip of the present

i nvention has inportant advant ages when assenbl ed with the bl ade

bet'ween col ums of pin fins formed by cross-cutting. The cross-cut gap

bet ween 5 col ugiposibogddi N fins is narrow and of a constant di peVess09433

Because of this, the clip of the present invention wll al ways provide

good engagenent and | ocking in the heat siqu i
post has barbs 47, 48. These Barbs snap over the top lip of
the slots 44-46 to lock the fan to the clip. Alternmatively,
when a fan has holes, instead of slots, the barbs dig into
the hole to lock the fan to the clip.

5 Two edges 49 of the frame are turned upwaidly to
form a strengthening rib. This provides stability to the
frame.

Each of the blades has an arcuate cut-out 50.
Arcuate cut-out 50 accommodates a wire clip 52
10 (Fig. 5) which sécures the heat sink to a socket. Pages 15-
29 of the Thermalloy catalog 90~HS-11, Thermalloy
Semiconductbr Accessories, show clips for attaching heat
sinks to electronic devices. Z-clip 52 is trapped by the
arcuate cut-outs 50 in the blades of the clip 10. The Z
15 clip is engaged by the protrusion 53 on socket 54. In this
manner, the aséembly of socket 54, electronic device 55,
heat sink 12, clip 10 énd fan 11 are held together.
Other embodiments are within the true spirit and

scope of the invention. The appended claims, are therefore,

20 intended to cover all such embodiments.
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vari es dependi ng upon the_size of the-heat—sink. One 10 s|7RISKHPEM BEEN
wedge in the extruded rows of. all heat si nks. Tl ET"’!;!;SS
insertion of the clip of tTWW@“Wl on into cr
A
i r

bet ween col ums o daizoeshi N | mpor t ant advant ag@cTAse6/8948s
of ten have better strength uded direction and this is the
di rection agai nst which the | ocking force of the clip is applied.

The clip of the present invention is adaptabl® €0 di fferent sizes of
heat sinks and it is adagtable to different ‘types of fans. The clip of
the present inventi " 3rted into heat sinks having relatively
| ong or

1. A clip for securing a heat sink having

s upstanding parallel fins to a fan for cooling said heat sink
comprising:
5 a frame having a width which can be wedged between

said fins of said heat sink;

means for securing said fan to said frame
including upstanding coxrner posts on said frame to engage
said fan to secure it to said frame; and

10 a blade extending downwardly from said frame to
bear against said fins to secure said frame to said heat
sink, said blade having a downwardly facing arcuate cut-out
which-accommodates a wire clip for securing said heat sink
to a socket.

15 2. The clip recited in claim 1 wherein said
frame includes two blades extending downwardly from opposite
sides of said frame.

3. The clip recited in claim 1 in combination with
a heat sink having upstanding parallel fins wherein said

20 fins are in rows and.columns and wherein said frame is
rectangular with adjacent sides of said frame fitting
between rows and columns of fins on said heét sink.

4. The clip recited in claim 3 wherein said heat
sink is formed by extruding rows of upstanding parallel fins

25 and cross-cutting the extruded rows to form columns of
upstanding pin fins wherein said frame includes two blades
extending downwardly from opposite sides of said frame and

wherein said blades of said clip are inserted between

* € L M S x .
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columns of upstanding pin fins;

5. The clip recited in claim 1 further
comprising:

means for locking said frame between the fins
of said heat sink.

6. A clip for securing a heat sink having
upstanding parallel fins to a fan for cooling said heat sink
comprising:

_ a frame having a width which can be wedged between
said fins of said heat sink;

means for securing said fan to said frame
including upstanding corner posts on said frame to engage
said frame to secure it to said frame;

a blade extending downwardly from said frame to
bear against said fins to secure said frame to said heat
sink; and

tabs extending from said blade for locking said
frame between the fins of said heat sink, said tabs
extending upwardly and outwardly from a bend line along
whicb said tabe are.bent out of the plane of said blade to
lockingly engage said fins against movement in the upward
direction.

7. The clip recited in claim 1 wherein said
frame is resilient metal.

8. The clip recited in claim 7 wherein said
frame is formed from a sheet of said resilient metal.

9. The c¢lip recited in claim 8 wherein the width

T R O



aids in the assenbly of a heat*mket wher ei n +he—Z—eHp
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sesures the heat sink to an glegtr enigeaRyplneal THISHSHED r BAQ iBEEN
and ot her obj ects, features ges of the invehti on REPLACEDR:
better understood from 5 th “ul e detail ed descrrptiomand
appended cl ai ns. wo 96/30889ORT HE DRAW NGS _ PCT/US96/09453 Q.
1 is an exploded view of a fan, a heat sink and the clip of the

present invention; Fig. 2is atop viewof the clip; 10

Fig. 2Ais a view of the cliponthe line 2-29 - Fig. 3is a
front view of the cli side view of the cli

and PﬁgsaEﬂwﬁPﬁﬁﬁ §95F5U§&18|E%P@ﬁséﬂﬁ§ﬁ fikebeFvpenssaid

columns of pin fins.
* 10. The clip recited in claim 4 wherein said
blade spans at least two of said rows of pin fins.

5 11. The c¢lip recited in claim 6 wherein said
blade has a downwardly facing arcuate cut-out which
accommodates a wire clip for securing said heat sink to a
socket.

12. The clip recited in claim 1 wherein said
10 means for securing said fan to said frame includes
upstanding corner posts which engage said fan to secure it
to said frame.
13. The clip recited in claim 12 wherein each
corner post is bifurcated.
15 14. The clip recited in claim 13 wherein each
corner post has a barb at the top thereof.
15. The clip recited in claim 1 wherein at least
one edge of said frame is-turned upwardly to form a
strengthening rib to provide stability to said frame.
20 . 16. 2An assembly including:
a pin f£in heat sink having upstanding
parallel fins;
a fan for cooling said heat sink;
a socket;
25 an electronic device between said socket and
said heat sink; and

a clip for securing said heat sink to said

-
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the present invention, a Z-spring retainer, a pin fin heat 15 sink, an

el ectroni c device, and a socket. DESCRI PTI ON OF THE PREFERRED

EVMBODI MENT Figs. 2-4 showthe clip 10 of the present
invention. Clip 10 includes a frane having a w dth which can be wedged
bet ween the finswaofostésse heat sink 12. Heat 20 sink 12 is of tpertsswpasmnde
i n_accordance with the af orenenti oned ' 331 Hinshaw patent. It has pin
fins 14, 16, ... 18 in one rowand simlar fins in parallel rows. These
rows of fins are extruded during the manuf-act@uri ng process. Then, the
rows of fins are Cﬁgss-cut to,formcolums of pin 25 fins For exanpl e,

pin fins 18, 20 ...tT2LCqMRTIFIHIE| (st colum and there are successive

parallel colums of pin a frame having a width which can be

‘wedged between said fins of said heat sink;
means on said frame for securing said
5 fan to said frame; and
a blade extending downwardly from said
frame, said blade bearing against said fins to secure said
frame to said heat sink, said blade having a downwardly
facing arcuate cut-out which accommodates said wire clip to

10 trap said wire clip in said heat sink.

This Sheet Has Been Reﬂlaced
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fins. The clip has a width which can be wedged between
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A clip (10) secures a pin fin heat sink (12) to a fan (11). The clip includes
8 frame having a width which can be wedged between the fins of the heat sink
(12). Blades (24) extend downwardly from the frame and bear against the heat
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24 and 26 bear against the fins-to se'cu:'re;thé frame in the heat sink

afteer it has been inserted therein.:Sides 23 and 25 of the franme fit
bet ween adj acent columms of pin fins and sides 27 and 28 fit between
adj acent rows of pin fins. 10 Tabs 30, 32, 34 and 36 | ock the
frame in the hespoosmesddi Nk after it has bgen |nserted Tab 34 g4tessdnoess
upwar dl'y and outwardly froma bend line 38 (Fig. 4) alohg which the
tab is hent out of the plane of the AMENBED TRAIMSID | ocki ngly engages a

fin agai nst novement i nireckvedf theloteinational BEeaygn 23 Pecentper IPAS 4313960 . The t abs
bite intjo the netal of°%ﬂmlﬁwwm¢§w&m wdagpeelleds oxerted so

that the franme

i s | ocked i n Tiningglajms The clip is

made of resilient netal such As (amended) A clip for securing a heat sink

10

15

- 20

25

having upstanding parallel fins to a fan for cooling said
heat sink comprising:

a frame having a width adapted to be wedged
between said fins of said heat sink;

means for securing said fan to said frame
including upstanding corner posts on said frame adapted to
engage said fan to secure it to said frame; and

a blade extending downwardly from said frame
adapted to bear against said fins to secure said frame to
said heat sink, said blade having a downwardly facing
arcuate cut-out which accommodates a wire clip adapted for
gecuring said heat sink to a socket.

2. The clip recited in claim 1 wherein said
frame includes two blades.extending downwardly from opposite
sides of said frame.

3. (Canceled)

4. (Canceled)

5. (Amended) The clip recited in claim 1 further
comprising:

means adapted to lock said frame between the
fins of said heat sink.

6. A clip for securing a heat sink having
upstanding parallel fins to a fan for cooling said heat sink
comprising:

a frame having a width adapted to be wedged

between said fins of said heat sink;

This Sheet Has Been Replaced
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stainless or plated steel. The clip is formed froma sheet 20 of this

resilient metal such that the width of the sheet forns the bl ades 24
and 26 which fit between the col ums of the pin fins. Each of the

bl ades spans one or nore rows of the pin fins. Upst andi ng
corner posts 40wigo@ng@de the fan 11 to 25 secure it to the fpaiBsokiosds
‘best shown in Fig. 2A, each cor ner posflgs bi furcated so that It
conpresses as it is pushed into the slots 44 of the fan. The corner
posts may al so be pushed into nmounting holes in the fan. Each corner

means adapted to secure said fan to said frame
including upstanding corner posts on said frame to engage
said frame to secure it to said frame;

a blade extending downwardly from said frame to

5 bear against said fins to secure said frame té said heat
gink; and

tabs extending from said blade for locking said
frame adapted to lock between the fins of said heat sink, -
said tabs extending upwardly and outwardly from a bend line

10 along which said tabs are bent out of the plane of said
blade to lockingly engage said fins against movement in the
upward direction.

7. The clip recited in claim 1 wherein said
frame is resilient metal.

15 8. The clip recited in claim 7 wherein said
frame .is formed from a sheet of said resilient metal.

9. (Amended) The clip recited in claim 8 wherein
the width of said sheet forms said bladessaid blades being
adapted to fit between said columns of pin fins.

20 . 10. {(Amended) The clip recited in claim 1 wherein
said blade is adapted to span at least two rows of pin fins.
11. ‘The clip recited in claim 6 wherein said
blade has a downwardly facing arcuate cut-out which
accommodates a wire clip for securing said heat sink to a
25 socket.
12. (Amended) The clip recited in claim 1 wherein

said means for securing said fan to said frame includes

——

Sheet Has Been Reflaced AMENDED SHEET (ARTICLE 19)

T

A



WO 96/ 39889 PCT/ US96/ 09433

- 6- post has barbs 47, 48. These barbs snap over the top lip of t he
slQfs 44-46 to lock the fan to the clip. Aternatively, when a fan has
hotes, instead of slots, the barbs dig into the hole to lock the fan to
the clip. 5 wooeaesge TWO edges 49 of the frame are turned UpAMpKSdebeds®
forma strengthening rib. This provides‘ﬁ?ability to the © frane.

Each of, the bl ades has ‘an arcuate cut-out 50. Arcuate cut-out”

50 accommpdates a wire clip 52 10 (Fig. 5) which secures the heat sink to

a socke}. Pages 15upstanding corner posts adapted to engage said fan to secure

it to said frame.
13. The clip recited in claim 12 wherein each
corner post is bifurcated.
5 14. The clip recited in claim 13 wherein each
corner post has a barb at the top thereof.
15. The clip recited in claim 1 wherein at least
one edge of said frame is turned upwardly to form a
strengthening rib to provide stability to said frame.
10 16. An assembly including:
a pin fin heat sink having upstanding
parallel fins;
a fan for cooling said heat sink;
a socket;
15 an electronic device between said socket and
said heat sink; and
a clip for securing said heat sink to said
fan comprising:
_ a frame having a width which can be
20 wedged between said fins of said heat sink;
means on said frame for securing said -
fan to said frame; and
a blade extending downwardly from said
frame, said blade bearing against said fins to secure said
25 frame to said heat sink, said blade having a downwardly
facing arcuate cut-out which accommodates.said wire clip to

trap said wire clip in said heat sink.

Sheet Has Been Reﬁaced ' AMENDED SHEET (ARTICLE 19)
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29 of the Thermall oy catal og 90-HS- 11, Thermal | oy Sem conduct or
Accessories, show clips for attachi ng heat sinks to el ectronic devices.
Z-éﬁip 52 is trapped by the arcuate cut-outs 50 in the blades of the
clifp 10. The Z 15 clip is engaged by the protrusion 53 on socket 54. In
thrs ~manner, the assenbly of socket 54, electronic device 55, heat
sink 12, clip l0vanessssn 11 are held togethgr. " pdPUs96/09433
enbodi ments are within the true spirit and scope of the invention. The
appended cl ains, are therefore, 20 intended to cover all such enbodi nents.

17. (Newly added) The clip recited in claim 5,
wherein said means adapteﬁ to lock includes tabs extending
from said blade, said tabs extending upwardly and outwardly
frdm.a bend line aloﬁg which said tabs are benp out of the

5 plane of said blade to lockingly engage said fins against

movement in the upward direction.

This Sheet Has Been Rerlaced
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(57) Abstract
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(54) Title: FAN ATTACHMENT CLIP FOR HEAT SINK \/

A clip (10) secures a pin fin heat sink (12) to a fan (11). The clip includes
a frame having a width which can be wedged between the fins of the heat sink
(12). Blades (24) extend downwarily from the frame and bear against the heat
sink fins to secure the frame to the heat sink (12). The clip (10) is locked in place
by barbs which extend upwardly to engage the fins of the heat sink (12) when the
clip (10) is vrged in a direction which would free it of the heat sink (12).




extending fromsaid blade, said tabs extending upward aiftjQut %gﬁ()f?dm} 3
| 13

a bend line along which said tabs are bent out of the :
tq | ockingly engage said fins against novenent in the fﬂB td@wiﬁ§97
5. The clip recited in claiml wherein said frame is resili e+
6. The clip recited in claim5 wherein_sgid frame is forne OHEET HAS BREN
said resilient netal. 7. The clip recited in clqi m 6 RERASED t he

width of saidyg @eéiﬁﬁrHﬁsSi\wsbaﬁeeeolaahQ blrades e LA 10 £ its,

between said colums of pin fins. _ _ _ _
8 8. The réhe seakkedrbnrekabd byWrekain extirddimddedws @ffapted to

span at |east two rows of pin fins.

upstanding fins and then cross-cutting the fins to form rows
and columns of pin fins. |

5 These devices are frequently adequate to cool
electronic devices by themselves. However, in many
applications, it is desirable to add a fan which blows
cooling air over the fins of the heat sink. The p;ior art
technique of securing a fan to heat sink is by inéerting a

10 screw, or like fastenér, through the mounting holes of the
fan into the space between upstanding pin fins. This is nét
satisfactory, because often a space between pin fins does
not line up with all of the mounting holes on the fan. The
clip of the present inventioh obviates this problem.

15 : It is an object of the present invention to
provide a clip which makes the assemb;y of the fan to a heat
sink much easier.

SUMMARY OF THE INVENTION
In accordance with the present invention, a clip

20 includes a frame having a width which can be wedged between
the fins of the heat sink. The clip has means to secure the
fan to the-frame. The frame is wedggd between the fins of
the heat sink and then locked in place. The rectangular
shape of the frame fits between.rowé and columns of fins on

25 the heat sink.

The frame is formed from a sheet of resilient
metal. The blades extend downwardly from the frame. Blades

are inserted between the columns of pin fine in the space
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(LD

AMICAMNEN QURET



9." The cl i p recited.in claim1 wherein said neans for PQCL/rUSg s%.ﬁiﬁﬁ@tb} 3
said franme includes upstanding corner posts adapted to

secure it to said frane. 10. The clip reci tedlﬁgmﬁ?dmgg97
each corner post is bifurcated. 11. The clip recited in claim10

wherei n each corner post has a barb at _the_top thereof 12. The
cliprecited in claiml wherein at | east one edge of said frame is turned

upwardly to. fgéghgdsbye&gbg%nbﬁgt&hg to provide stability to said frane.

13. An assenbly i ncl uding: a pin fin heat sink having
upstandi ng parallel finghe clip of the prededt fiofvedaldm A nde@tarst nk;
a socket; an el ectroni c device between said socket and sald
heat si nk angdvantages when a@sehbleldiviter when®lisdied Heradeeti rdo Ximssli SIf
fan conprising: . af ramehavi ngaw dt hwhi ch

canbewedgedbepirefitaedEbrmedf byaicdoss-cutting. The cross-cut gap between
5 columns of pin fins is narrow and of a constant dimension.
Because of this, the ciip of the present invention will
always provide good engagement and locking in the heat sink.
On the other hand, the gap between the_extrﬁded rdws of pin
" fins varies depending upon the size of the heat éink. One
10 size clip will not wedge in the extruded rows of all'heat'
sinks. .

The insertion of the c¢lip of the present invention
into cross-cut gaps between columns of pin fins has another
importént advantage. The fins often have better strength in

- 15 the extruded direction and this is the direction against
which the locking force qf the clip is applied.

The clip of the present invention is adaptable to
diffe;ent sizes of heat sinks and it is adaptable to

different types of fans. Thé clip of the present invention
20 can be inserted into heat sinks having relativély long or
relatively short pin fins. 1In the longet pin fin heat
sinks, the-ciip does not bottom out at the base, but the
clip is securely locked in place.

The clip can be used to mount fans of various.

25 types. These include'fahs which have slots or holes at the
corners thereof. Further in accordance with the
invention, the blades of the.frame have arcuate cut-outs.

The arcuate cut-out traps a Z clip in the heat sink. This
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heat sink: - means on said frane fEr ngG's' ”96 @9&3 3

to said frane; and a bl ade extendi dly fro
said frane, said blade bearing against said fins to secuﬂ@ é E997
said heat sink, said blade having a downwardly facing arcuate cut out mhlc

accommodat es sald wire clip to trap said,wire clip in said heat sink.
14. Aclip for securing a Re&t ~si nk havi ng upstandi ng paral | el

9
fins to a fa I&é 454 éhggagééﬁﬁbgg éf%“he&‘&”@ by '?zlgn & socket wherd anrame

havi ng a mndt adapte bet ween sai

means adapt de:x%é’ Z2EcYip §éb%fe§”t§8 fahd G5are cLnehudihg tuRs! &@‘i’iél&éé“”er

posts on sal dfrane to engage sal frame to secure It to sal frame;

a bl ade extending dOWﬂW@ﬁQ'ché@B&ﬁé'QnﬁréEﬁe%d%Bﬁ%@t%O R 3eal Nilg sai d
fins to secure said frane to said héat sink; and

advantages of the invention will be better understood from
5 the following more detailed~description.and appended claims.
SHORT DESCRIPTION OF THE DRAWINGS |
Fig. 1 is an exploded view of a fan, a heat sink
and the clip of the present invention;
Fig. 2 is a top view of the clip;
10 Fig. 2A is a view of the clip on the line 2-2;
Fig; 3 is a front view of the clip;
Fig. 4 is a side view of the clip; and
Fig. 5 is an exploded view of a fan, the clip of
the pfesent invention, a Z-spring retainer, a pin fin heat
15 sink, an electronic device, and a socket.
DESCRIPTION OF THE PREFERRED EMBODIMENT
Figs. 2-4 show the clip iO of the present
invention. Clip'lo includes a framé having a width which
can be wedged between the fins of the heat sink 12. Heat
20 sink 12 is of the t?pe made in accordance with the
aforementioned ‘331 Hinshaw patent. It has pin fins 14, 16,
18 in ‘one réw and simiiar fins in parallel rows. These
rows of fins are extruded during the manufacturing procéss.
Then, the rows of fins are cross-cut to form columns of pin
25 fins For example, pin fins 18, 20 ... 22 are in a first
column and.there are successive parallel columns of pin
fins. |

The clip has a width which can be wedged between

- . . —— . —



tabs ext endi ng from said bl ade adapt e;i '.'t..o" ,I,.oc_k sai d Pmrg’set vgé I{IQQIH]Z 3

of said heat siARsS e
| i,ne al ong- whi ch ﬂ I' q
| ocki ngly engage

dapted to | oc |
bent” out of 1 he pi ane_ JPEAIS0-AAN 997

nst nmovement in the upward direction

15. The clip recited in claim14 whereimnpsaid bl ade has a domp

rSHBETT HAS BEEN |

arcuate cut-out which acconmmpdates a wire clip for securing fsaid hgph%ggpk

to a socket. WwHAT IS CLAIMED .IS: -

(New y added) The clip recited in claimb5, wherei n sai d nmeans adapt ed to

| ock includes tabs extendi (mnendédpna sal fipbFadesesairiinahshextesdinkg
upwardly and outwardly froma bend line along which said tabs are bent

out of the

10

.15

20

25

having upstanding parallel fins to a fan for cooling said
heat sink comprising:

a frame.having a width adapted to be wedged
between said fins of said heat sink; .-

means for secufing said fan to said framé
including upstanding corner posts . on said frame adapted to
engage said fan to secure it to.said frame; and

| a'blade extending downwardly from ggid.fréme

adapted to bear égainst séid fins to secure said frame to

'said heat sink, said blade having a downwardly facing

arcuate cut-out which accommodates a wire clip adapted for
securing said heat sink to a socket.

2:_ Thé Elip recitéd in'claim i wherein said
frame includes two blades extending downwardly from opposite
sides of said fréme.'

3. (Canéeled).

f4i'KCénceled)

5. kAmended),Thé clip rééited in claim 1 further.
comprising: _ - | |
| means adapﬁed to 1oék said,framé between the
fihé'of said heat sink.

| :6. A ciip.féf sécuriég.a.heat sink having .-
upStanéing'paréliél'fins to a fan foficobling said:heat'sink
qomprising{ | | | . . ' |
' | a fréme having a width'adaﬁted to be wedged

between said fins of said heat sihk;

.. . s . N - . PR . D - . * c L '] s *
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oDl ane ol sard b ade o Tockingy engage said fins BETUS IG5 3
- o Seplace Al VB [received by th‘ePEA;bsla 7OJAN 1997

PCT/ US96/Tbt S

‘Bureau on { 106 (23. 12. 96); original claprne O-d-0—aR 2
amended; orE M| and 4 cancelled THMHEETQHASEBEEN
unchanged (4 pages)] 1. ?Anended) A clip fpr sedREbPLAGER:
heat sink havi ng upsiAndiggopagatbekebips £918 EaH £87 sSQY Fhmeet O

heat sink conpri sing:
including upstanding corner posts on said frame to engage

said frame to secure it to said frame;
a blade extending downwardly from said frame to
5 Dbear against said fins to secure said frame to said heat
sink; and
tabs extending from said blade for lockiné eaid
frame adapted to lock between the fins of said heat sink,
said tabs extending upwardly and outwardly from a bend line
10 :along whlth sald tabs are bent out of the plane of sald
blade to locklngly engage sald flns agalnst movement in the
upward_dlrectlon._
7. The clip recited in claim 1 wherein said
.dframe is resilient metal.
15 | 8. The clip recited in claim 7 wherein said
frame is formed from a sheet of said resilient metal.
9. (Amended) The clip recited in claim 8 wherein
the width of said sheet forms said bladessaid blades belng .
adapted to fit between said columns of p1n flns
.20 10. (Amended) The cllp rec1ted in clalm 1 whereln
said:blade is. adapted to span at ‘least two rows of pin fins.
| 11, The clip. récited in claim 6 wherein eaid |
blade has a downwardly fac1ng arcuate cut-out which
'accommodates a wire cllp for securlng sald heat 31nk to a
25 socket. .
12. . (Amended) The clip recited ln.claim lgwhefein
"said means for eecuring said fan to said frame includes” .

S [T
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57 a framw c?Ith ‘adapted to be wedd€d Us &Mepgrﬂ‘} b

f f d heahis Sheatdias Been Replace: f

e Sa'.ncieuqigim T m“ corner posts on said f i&éﬁﬁﬁ&imﬂmw
r i 1

engage said fan t said frame; and 10

‘ext endi ng downwar omsaid franme _ g adapted to bear

to secure sald frane to . sai d ‘heat sink, said blade havi ng aR&BuAGED dl y
faci ng m% @@fné\Blﬁbs@ﬁcﬂdapﬂéaeﬁoaeﬂfgégecEeﬁda _ _ _
securing sai d heat Si to a socket The clip recited in

claim1 whereith tspighid frém@ne i ncl udes two bl ades extendi ng downwardly
from opposite sides of said frane.
: 13. The clip recited in claim 12 wherein each
corner post is bifurcated.'
5 14. The clip recited in claim 13 wherein each
corner post_has a barb at the top thereof..
| 15§ The clip recited in claim i wherein at least
one edge of said frame is turned upwardly to form a
strengthening rib to provide stability to -said frame.
10 | o 16. An assembly inclnding:
| | a pin fin heat sink having.upstanding..
parallel fins} -
| " a fan for cooling said heat.sink;
‘a socket; .
"15. ' -an_eleetronic device between eaid'éocket and
said heat sink; andl
a clip for securing said heat sink to said
fan comprising:
a frame having a w1dth Wthh can be-'
..20. wedged between sald flns of said heat sink;
) means on said frame for securing said’
fan to said ftame; and |
a blade extending doanardly from said
frame,_said blade bearing against said fins-to secufe said.
25'.frame to said heat'sink said blade hav1ng a downwardly
fac1ng arcuate cut-out ‘which. accommodatee said. wire clip to
trap said_wire clip in-said heat sink.
_ _§~.
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3} (cancel ed) ' 4. (Cancel ed) 20 PC" 1S. 9(&%&%3 3

The clip recited in claim1l further conpri si ng:
neans adapted to |ock said frame between the fins WENUS&QE JANk1997

6. Aclip for securing a heat sink having 25 upstandi ng par allel fins to
a fan for cooling said heat sink CO{(@I’I Si ng: a frame
having a w dth adapt ed to be wedged etween said fins of said heat

si nk; 17. (Newly added) The clip recited in claim 5,

wherein said means adapted to lock includes tabs extending

from said blade, said tabs extending upwardly and outwardly

from a bend line along which said tabs are bent out of the
S plane of said blade to lockingly engagé said fins against

‘movement in the upward direction.

o~ NWR SRR R
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WO 96/ 39889 -12- PCT/ US96/ 09433

means adapted to secure said fan to said frane I ncl udi ng upst andi ng
corner posts on said frame to engage said frame to secure it to said
frame; a bl ade -extendi ng downwardly fromsaid frame to 5
bear agai nst saiwofdenessh0 secure said frane to said heat PCIAIS96209433
tabs extending from said bl'ade for |ocking said frame adapted to | ock
bet ween the fins of said heat sink, sai d tabs extending upwardly and
outwardly froma bend line
1/3

FIG. 1<
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10 al ong which said tabs are bent out of the plane of said bl ade to

| ocki ngly engage said fins agai nst novenent in the upward direction.
7. The clip recited in claim1l wherein said frame is resilient netal.
15. 8. The clip recited in claim7 wherein said frame is

~formed froma Sgﬁ%aﬁfsﬁai d resilient netal. . 9 PCT(USO&#943%] )
The clip recite n claima8 wherein the wdth of said sheet forns said
bl adessai d bl ades bei ng adapted to fit between said colums of pin
fins. 20 10. (Anended) The cl |£ ecited in claim1l wherein
said blade is adapted to span at |east two p[ - of p|n f MR

11. The clip recited in claim6 wherein said

FIG. 2 7
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bl ade has a downwardly facing arcuate cut-out which accompdates a wre
cli.p for securing said heat sink to a 25 socket. 12.
(Anended) The clip recited in claim1l wherein said neans for securing
said fan to said frane includes WD 96/ 39889 ‘

PCT/ US96/ 09433 WO 96/39889 -13- upst andi NpcgRISHI0433
posts adapted to engage said fan to secure It to said frane.

SUBSTITUTE SHEET (RULE 26)



13. The clip recited in claim-12 \/\herel n each corner post is

bi f ur cat ed. 5 14. The clip recited in claim 13 wherein each
corner post has a barb at the top thereof. 15. The clip
recited in claiml wherein at |east one edge of said frame is turned
upwardly to.forma strengthening ryb to provide stability to said
frame. 10 16. An assenbly including: -. a pin
fin heat  sink having upstandLngCLAIMQarallel fins; ' a

fan for cooling said heat sink; a socket; 15

an el ectronic device between sald socket and
1. A clip for securing a heat sink having upstanding parallel fins to a fan for cooling

said heat sink comprising: .

a frame having a width adapted to be wedged between said fins of said heat
sink; ' )

means adapted to secure said fan to said frame including upstanding corner
posts.on said frame adapted to engage said fan to secure it to said frame; and

a blade extending downwardly from said frame adapted to bear against said
fins to secure said frame to said heat sink, said blade having a downwardly facing arcuate

cut-out which accommodates a wire clip adapted for securing said heat sink to a socket.

2. The clip recited in claim 1 wherein said frame includes two blades extending

downwardly from opposite sides of the same frame.

3. The clip recited in claim 1 further comprising:

- means adapted to lock said frame between the fins of said heat sink.

4. The clip recited in claim 3, wherein said means adapted to lock includes tabs
extending from said blade, said tabs extending upwardly and outwardly from a bend line
along which said tabs are bent out of the plane of said blade to lockingly engage said fins

against movement in the upward direction.
5. The clip recited in claim 1 wherein said frame is resilient metal.

6. The clip recited in claim 5 wherein said frame is formed from a sheet of said

resilient metal.

7. The clip recited in claim 6 wherein the width of said sheet forms said blades, said

blades being adapted to fit between said columns of pin fins.

!
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sai d heat sink; and ST clip for securing said heat sink

t'o said fan conpri si ng: ~a franme having a width
whi ch can be 20 wedged between said fins of said heat sink; .

means on said frame for securing said fan to said franme; and

a bl ade extendi ng downwardly from safd frame, said bl ade bearing

agai nst ‘sai'd fins8.tThextipuwesited in clain?bwhéreitsaidblsdd if adeidd te ispdn, at Fastdwblrews
havi ng a downwardl y faci ng arcuate cut-out which accommodates said

wire clip tofpinfingrap said wire clip in said heat sink. |

9. The clip recited in claim 1 wherein said means for securing said fan to said frame

includes upstanding corner posts adapted to engage said fan to secure it to said frame.
10. The clip recited in claim 9 wherein each corner post is bifurcated.

11. The clip recited in claim 10 wherein each corner post has a barb at the top
thereof.

12. The clip recited in claim 1 wherein at least one edge of said frame is turned
upwardly to form a strengthening rib to ﬁmvide stability to said frame.

13. An assembly includirig:
. a pin fin heat sink having upstanding parallel fins;
a fan for cooling said heat sink;
a socket; '
an electronic device between said socket and said heat sink; and
a clip for securing said heat sink to said fan comprising:
a frame having a width which can be wedged between said fins of said
heat sink;
| means on said frame for securing said fan to said frame; and
a blade extending downwardly from said frame, said blade bearing
against said fins to secure sdid frame to said heat sink, said blade having a downwardly
facing arcuate c_ut-out.which accommodates said wire clip to trap said wire clip in said heat
sink.

* C L ] 3 *



WO 96/ 39889 -14- i ' PCT/ US96/ 09433

17. (Newy added) The clip recited in claimsb5, wher ei n ‘'sai d neans
adapted to | ock includes tabs extending fromsaid bl ade, said tabs

ext endi ng upwardly and outwardly froma bend |line along which said tabs
are bent out of the 5 plane of said Bl ade to | ockingly engage said fins
agai nst nmovenment in the upward direction.

14. - A clip for sééiiring a heat sink having upstanding parallel fins to a fan for -
' booling said heat sink comprising:

a frame having a width adapted to be wedged between said fins of said heat
sink;

means adapted to secure said fan to said frame including upstanding corner
posts on said frame to engage said frame to secure it to said frame;.

a blade extending downwardly from said frame adapted to bear against said
fins to secure said frame to said heat sink; and

tabs extending from said blade adapted to lock said frame between the fins
of said heat sink, said tabs extending upwardly and outwardly from a bend line along which
said tabs are bent out of the plane of said blade to lockingly engage said fins against

movement in the upward direction.

15. The clip recited in claim 14 wherein said blade has a downwardly facing arcuate

cut-out which accommodates a wire clip for securing said heat sink to a socket.
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heat sink has rows and columns of upgtan&ing parallel fins.
The heat sinks are formed by first extrudiné rows of
upstanding fins and then cross-cutting the fiﬁs to form rows
and columns of piﬁ fins.

These devices are frequently adequate to cool
electronic devices by tﬁemselveé. Hoﬁever;'in many
applications, it is desirable to add a fan which blows .
cooling air over the fins of the heat sink. The prior arc

technique of securing a fan to heat sink is by inserting a

. screw, or like fastener, through the mounting holes of the

fan into the space béﬁwéen upstahding pin fins. This is not
satisfactory, because often a space betwéen pin fins does
not line up with all of the mounting holes on the faﬁ. The
clip . of the present invention obviates.this problem.

it is an object of the présent invention to
provide a clip which makes the aésembly of the fan to a heat

sink much easier.

SUMMARY OF THE INVENTTION
In aééordanéé_with the present invention, a:ciip
includes a frame having a width which can be wedged between
tﬁe_ﬁins pf.the,h§a;:siqk, _Thé clip has means tg:sgcure;theh_
faﬂ to.the frame. .The frame is:wedgea between ﬁﬂe fins.éf
the héat sink and then loqkea in piace.. The rect;ngular '
snapé of the fréﬁe #its between rows an¢'co;umh$-of fins on’ -
ﬁhé heat sink. | | ._-. - |
The blades frame is formed from a sheet of resilient -
metal. - The blades eitgﬁd downwardly from:the frame. Blades -

are inserted between the columns of pin fins in the space
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