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(57) ABSTRACT 
A spring clip that has rocking and force pro?les With 
attachment con?gurations is disclosed. The spring clip made 
out of spring quality material such as stainless steel and the 
spring clip includes special provisions for mounting a cylin 
drical cooling device (i.e. a heat sink). Swinging arm prin 
ciples are used to form force pro?les that ensure that a load 
center of the clip is alWays on a fulcrum axis thereby 
focusing the force of the clip on a required load axis. The 
spring clip can accommodate higher manufacturing devia 
tions Without sacri?cing the functional requirements. More 
over, the spring clip alloWs the heat sink to be inserted and 
then rotated in order to mount the heat sink on the compo 
nent to be cooled thereby ensuring easy insertion of the heat 
sink and easy removal of the heat sink When the component 
being cooled requires replacement or repair. The spring clip 
can be manufactured at a low cost using stamping and 
forming processes. 
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SPRING CLIP FOR A COOLING DEVICE 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to a spring 
clip for mounting a cooling device to a component to be 
cooled. More speci?cally, the present invention relates to a 
spring clip including sWing arms With rocking and force 
pro?les that ensure self-alignment of the cooling device With 
the component so that a load imparted on the cooling device 
by the spring clip is applied substantially at a center of the 
component Without restricting freedom of movement of the 
cooling device. 

BACKGROUND OF THE INVENTION 

[0002] It is Well knoWn in the electronics art to place a heat 
sink in contact With an electronic device so that Waste heat 
generated by operation of the electronic device is thermally 
transferred into the heat sink thereby cooling the electronic 
device. With the advent of high clock speed electronic 
devices such as microprocessors (,uP), digital signal proces 
sors (DSP), and application speci?c integrated circuits 
(ASIC), the amount of Waste heat generated by those devices 
and the operating temperature of those devices are directly 
proportional to clock speed. Therefore, higher clock speeds 
result in increased Waste heat generation Which in turn 
increases the operating temperature of the device. HoWever, 
ef?cient operation of the device requires that Waste heat be 
effectively removed. 

[0003] Heat sink devices came into common use as a 
preferred means for dissipating Waste heat from electronic 
devices such as the types described above. In a typical 
application, a component to be cooled is carried by a 
connector that is mounted on a PC board. A heat sink is 
mounted on the component by attaching the heat sink to the 
connector using a clip or fasteners, for eXample. One dis 
advantage to using fasteners, such as screWs or the like, is 
that holes must be drilled in the PC board to accommodate 
the screWs and the amount of time necessary to mount the 
heat sink is longer. 

[0004] Ef?cient dissipation of heat from the component by 
the heat sink depends to a large eXtent on the thermal contact 
betWeen the heat sink and the component and the contact 
pressure betWeen the heat sink and the component. Ideally, 
an attachment device, such as a clip, positions the heat sink 
so that the a surface of the heat sink that is in contact With 
the component is substantially ?at and the contact pressure 
betWeen the heat sink and component acts along a load aXis 
that is centered on the component. 

[0005] HoWever, regardless of the technique used to attach 
the heat sink to the component, thermal contact and contact 
pressure can be adversely affected by manufacturing varia 
tions in the component, the heat sink, or both. Because the 
required manufacturing tolerance to obtain a substantially 
?at mating betWeen the heat sink and the component While 
centering the load aXis on a center of the component fall 
Within a very narroW WindoW and manufacturing variations 
can adversely impact heat dissipation resulting in inef?cient 
operation of the component or component failure. Further 
more, in general, the attachment device is rigidly connected 
to the heat sink therefore restricting freedom of movement 
of the heat sink. The lack of freedom of movement coupled 
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With the manufacturing variations results in a higher thermal 
resistance betWeen the heat sink and the component. 

[0006] Consequently, there eXists a need for an attachment 
device that can compensate for manufacturing variations in 
the component, the heat sink, or both, While alloWing for 
freedom of movement of the heat sink. There is also a need 
for an attachment device that alloWs for easy insertion and 
removal of a heat sink by hand and Without the need for 
tools, fasteners, or the like. Moreover, there is a need for an 
attachment device that ensures a load aXis of the attachment 
device is coaXial With an aXis of the heat sink and With a 
center of the component to be cooled. Finally, there is a need 
for an attachment device that is easy to manufacture at a loW 
cost. 

SUMMARY OF THE INVENTION 

[0007] The present invention solves the aforementioned 
problems. The spring clip of the present invention can be 
made from spring quality material such as steel and can be 
manufactured using loW cost stamping and forming pro 
cesses. Advantages of the stamping and forming processes 
include the ability to automate manufacturing of the spring 
clip so that the spring clip can be produced inexpensively. 

[0008] Additionally, the stamping and forming processes 
result in an economy of material usage due to specially 
designed hinge and latch sides of the spring clip. Moreover, 
a shape of a handle on the latch side makes it easy to latch 
and unlatch the spring clip by hand; therefore, eliminating 
the need to use tools or the like to disassemble the heat sink 
from the component and/or the spring clip. 

[0009] The problems associated With centering an aXis of 
the heat sink With the center of the component are solved by 
load arms With a rocking pro?le at a load aXis of the spring 
clip that ensure that the heat sink rests ?at on the surface of 
the component and that a load applied by the spring clip is 
applied substantially at a center of the component and along 
the load ads. 

[0010] SWing clearances provided on the load arms pro 
vide for manufacturing variations Without sacri?cing the 
functional needs of centering the load aXis on the center of 
the component and ensuring ?at mounting betWeen the heat 
sink and the component. Moreover, the spring clip of the 
present invention can be mounted on round heat sinks as 
Well as ?at heat sinks. 

[0011] In one embodiment of the present invention, the 
ribs include one or more embossed features that eXtend 
outWard of the rib and alloW for relative movement betWeen 
the spring clip and the heat sink and increase the strength of 
the spring clip. 

[0012] In another embodiment of the present invention, 
the spring clip can be made from a spring quality material. 

[0013] In yet another embodiment of the present inven 
tion, the ribs have a verteX at a rocking aXis of the spring clip 
and the ribs have a substantially circular pro?le. The circular 
pro?le is de?ned by a rocking radius of a circle that is 
substantially tangential With a base plane passing through 
the rocking ads. 

[0014] Other aspects and advantages of the present inven 
tion Will become apparent from the folloWing detailed 
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description, taken in conjunction With the accompanying 
drawings, illustrating by Way of example the principles of 
the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a perspective vieW of a spring clip 
mounting a heat sink on component according to the present 
invention. 

[0016] FIG. 2a is an isometric vieW of insertion of a heat 
sink into a spring clip according to the present invention. 

[0017] FIG. 2b is an isometric vieW of a heat sink illus 
trating surfaces thereof that are adapted to be inserted in a 
spring clip according to the present invention. 

[0018] FIG. 2c is an isometric vieW of the heat sink of 
FIG. 2b locked in a spring clip according to the present 
invention. 

[0019] FIG. 3 is an elevation vieW of a spring clip 
according to the present invention. 

[0020] FIG. 4 is an isometric vieW of a spring clip With a 
locking rib according to the present invention. 

[0021] 
thereof. 

[0022] FIGS. 6a through 6c are a schematic vieW of 
pro?les of a spring clip according to the present invention. 

FIG. 5 is a vieW of a spring clip from a latch side 

[0023] FIG. 7 is a vieW of a spring clip from a hinge side 
thereof. 

[0024] FIGS. 8a and 8b are schematic draWings illustrat 
ing a handle side ?ip bend according to the present inven 
tion. 

[0025] FIG. 9 is an isometric vieW of a spring clip and a 
locking rib according to the present invention. 

[0026] FIG. 10 is a schematic vieW of latch and hinge arm 
movements according to the present invention. 

[0027] FIG. 11 is a top plan vieW illustrating example 
dimensions of a spring clip according to the present inven 
tion. 

[0028] FIG. 12 is a schematic vieW illustrating example 
dimensions and angles for a spring clip according to the 
present invention. 

DETAILED DESCRIPTION 

[0029] In the folloWing detailed description and in the 
several ?gures of the draWings, like elements are identi?ed 
With like reference numerals. 

[0030] As shoWn in the draWings for purpose of illustra 
tion, the present invention is embodied in a spring clip 
adapted to mount a cooling device to a component to be 
cooled. The component can be carried by a connector such 
as a socket mounted on a PC board, for example. The spring 
clip includes at least tWo spaced apart ribs that are substan 
tially parallel to each other and substantially coplanar With 
each other. The ribs are divided into tWo portions, a latch 
arm and a hinge arm that are positioned on opposite sides of 
a rocking axis that is substantially perpendicular to the ribs 
and lies on a base plane passing through the rocking axis. 
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[0031] The latch and hinge arms are inclined at a rocking 
angle having a vertex at the rocking axis. Each hinge arm 
includes a ?rst coplanar segment that is inclined at a ?rst 
angle and at a bend distance from the rocking axis a hinge 
that is declined so that the hinge lies on a hinge plane. The 
ribs in the hinge converge on each other to de?ne an 
aperture. The aperture can be movably hinged on the con 
nector or on the component to facilitate connection and 
removal of the spring clip. The hinge arm also includes a 
plurality of notches formed therein and adapted to receive a 
locking rib that locks the cooling device in the spring clip. 
The locking rib is removable so that the cooling device can 
be removed from the spring clip. 

[0032] Each latch arm includes a bridge that is substan 
tially parallel to the rocking axis and is connected With the 
ribs. The bridge de?nes an opening betWeen the ribs through 
Which the cooling device is inserted or removed. Addition 
ally, the latch arm includes a ?rst section that is inclined at 
a ?rst pressure angle measured betWeen the latch arm and 
the ?rst section and the ?rst section has a vertex at a ?rst 
distance from the rocking axis, a second section that is 
inclined at a second pressure angle measured betWeen the 
?rst section and the second section and having a vertex at a 
second distance from the rocking axis. 

[0033] The latch arms also include a latch assembly that is 
connected With the ribs of the latch arms and inclined at a 
third distance from the rocking axis so that the latch assem 
bly is positioned on a latch plane and the latch assembly 
includes a latch having an aperture therein that alloWs the 
spring clip to be removably latched With the connector or the 
component, and a handle that is inclined at a second angle 
With respect to the latch plane. The handle alloWs the latch 
assembly to be gripped by a users hand, for instance. 

[0034] In FIGS. 3, 4, and 9, a spring clip 10 includes at 
least tWo ribs (14, 15) that are spaced apart from each other. 
The ribs (14, 15) substantially span a hinge end 16 and a 
latch end 17 of the spring clip 10. Moreover, the ribs (14, 15) 
are substantially parallel and coplanar With each other and 
the ribs (14, 15) are substantially perpendicular to a rocking 
axis Y-Y. As illustrated in FIG. 4, the rocking axis Y-Y lies 
on a base plane X that passes through the rocking axis Y-Y. 
Each of the ribs (14, 15) includes a hinge arm 36 and a latch 
arm 37 that are positioned on opposite sides of the rocking 
axis Y-Y (i.e. they are positioned astride the rocking axis 
Y-Y). In FIGS. 6a, 6b and 6c, the latch and hinge arms (36, 
37) are inclined at a rocking angle A having a vertex V at the 
rocking axis Y-Y. The rocking angle A can be measured 
betWeen the base plane X and the latch and hinge arms (36, 
37) (see FIG. 6b). The rocking angle A can be in a range 
from about 2.0 degrees to about 45.0 degrees. 

[0035] Each hinge arm 36 includes a ?rst segment 36a that 
is inclined at a ?rst angle C. As illustrated in FIG. 6c, the 
?rst angle C can be measured betWeen the hinge arm 36 and 
the ?rst segment 36a. Preferably, the ?rst segment 36a on 
both of the hinge arms 36 are coplanar With each other such 
that their inclination at the ?rst angle C places both ?rst 
segments 36a on substantially identical angular planes. Each 
hinge arm 36 also includes a hinge 18 that is declined at a 
bend distance K from the rocking axis Y-Y. The hinge 18 is 
declined so that it lies on a hinge plane H. Preferably, the 
hinge plane H is substantially at a right angle (i.e. about 90.0 
degrees) With the base plane X and the ribs (14, 15) in the 
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hinge 18 converge on each other 18a (see FIG. 3) to de?ne 
an aperture 18b (see FIGS. 7 and 9). The hinge 18 can be 
movably hinged on a connector (not shoWn) as Will be 
described below. Each hinge arm 36 includes at least one 
notch (26, 27) formed in the ribs (14, 15). The notches (26, 
27) receive a removable locking rib 28 (see FIG. 9) that is 
used to lock a cooling device (not shoWn) in the spring clip 
10. 

[0036] Each latch arm 37 includes a ?rst section 19 and a 
second section 20. The ?rst section 19 is inclined at a ?rst 
pressure angle D having a verteX at a ?rst distance L from 
the rocking aXis Y-Y and the second section 20 is inclined at 
a second pressure angle E having a verteX at a second 
distance N from the rocking aXis Y-Y. The ?rst pressure 
angle D can be measured betWeen the latch arm 37 and the 
?rst section 19. Similarly, the second pressure angle E can 
be measured betWeen the latch arm 37 and the second 
section 20 (see FIG. 6c). 

[0037] In FIG. 9, the latch end 17 includes a bridge 25 that 
is connected With the latch arms 37 and is positioned 
substantially parallel to the rocking aXis Y-Y. The bridge 25 
de?nes an opening 30 through Which the cooling device is 
inserted into the spring clip 10. 

[0038] The spring clip 10 also includes a latch assembly 
33 connected With the ribs (14, 15) of the latch arms 37. The 
latch assembly 33 is inclined at a third distance P from the 
rocking aXis Y-Y so that the latch assembly 33 is positioned 
on a latch plane 21. Preferably, the latch plane 21 is 
substantially at a right angle (i.e. about 90.0 degrees) With 
the base plane X. The latch assembly 33 includes a latch 31 
having an aperture 31a formed in the latch 31 and adapted 
to removably latch the spring clip 10 With the connector, and 
a handle 22 inclined at a second angle F With respect to the 
latch plane 21. The handle 22 is designed to alloW the spring 
clip 10 to be latched and unlatched from the connector 
Without the need to use tools. For instance, the handle 22 can 
be gripped by the hand of a user. Preferably, the second 
angle F is substantially at a right angle (i.e. about 90.0 
degrees) With the latch plane 21. 

[0039] Actual values for the ?rst angle C, the bend dis 
tance K, the ?rst pressure angle D, the ?rst distance L, the 
second pressure angle E, the second distance N, and the third 
distance P are application speci?c and can vary based on 
several factors including but not limited to the siZe of the 
spring clip 10 and a desired magnitude of load the spring clip 
10 is to eXert on the cooling device, just to name a feW. In 
one embodiment of the present invention, ranges for the 
above mentioned angles (in degrees) and the above men 
tioned distances (in millimeters) include but are not limited 
to: a range from about 3.0 degrees to about 30.0 degrees for 
the ?rst angle C; a range from about 15.0 mm to about 30.0 
mm for the bend distance K; a range from about 2.0 degrees 
to about 10.0 degrees for the ?rst pressure angle D; a range 
from about 5.0 mm to about 18.0 mm for the ?rst distance 
L; a range from about 5.0 degrees to about 20.0 degrees for 
the second pressure angle E; a range from about 10.0 mm to 
about 25.0 mm for the second distance N; and a range from 
about 20.0 mm to about 45.0 mm for the third distance P. 

[0040] In FIG. 6a, at the rocking aXis Y-Y, the ribs (14, 15) 
of the hinge and latch arms (36, 37) have an arcuate pro?le 
that is substantially tangential With the base plane X at the 
rocking aXis Y-Y (i.e. the arcuate pro?le is tangential With 
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the base plane X at the vertex V of the rocking angle A) as 
illustrated Within a dashed circle EE. In FIG. 6b, the arcuate 
pro?le of the dashed circle EE is illustrated in greater detail. 
Preferably, the arcuate pro?le is a substantially circular 
pro?le de?ned by a circle 44 With a perimeter 44a at a 
rocking radius R from a center of the circle 44. The 
perimeter 44a is substantially tangential With the base plane 
X at the rocking aXis Y-Y. A line through the center of the 
circle 44 de?nes a load aXis B-B that is perpendicular to the 
base plane X and passes through the vertex V of the rocking 
angle A. 

[0041] The operation of the spring clip 10 in conjunction 
With a cooling device and a component mounted in a 
connecter is illustrated in FIG. 1. In FIG. 1, a cooling 
system 100 includes the spring clip 10, a cooling device 2, 
a component 4, and a connector 3. Typically, the connector 
3 is a socket or the like and is mounted on a substrate 51. For 
instance, the substrate 51 can be a PC board that electrically 
communicates signals to/from the component 4 via the 
connector 3. The connector includes tabs (7, 8) for connect 
ing the latch and hinge (31, 18) of the spring clip 10 With the 
connector 3. Note that the hinge 18 is on the hinge side 16 
and the latch 31 is on the latch side 17. The tabs (7, 8) are 
positioned on opposite sides of the connector 3. The cooling 
device 2 can be a heat sink that includes a heat sink body 2a 
having a plurality of cooling vanes or ?ns (not shoWn) and 
optionally a fan or the like mounted inside the cooling 
device 2 or mounted on an upper surface 2b thereof (not 

shoWn). 
[0042] Additionally, the cooling device 2 includes a heat 
sink aXis A-A, a base 26, and a neck 2d that is smaller in 
cross-section than the base 26 so that the cooling device can 
be inserted through the opening 30 (not shoWn) in the spring 
clip 10, rotated in the opening 30, and then lock into the 
spring clip 10 using the locking rib 28 (not shoWn) as Will 
be described beloW. 

[0043] For purposes of illustration, in FIG. 1, the cooling 
device 2 is shoWn already inserted and locked into the spring 
clip 10. The base 26 includes a mounting surface 2f that is 
in contact With a face 9 of the component 4 so that heat 
generated by the component 4 is thermally communicated 
into the cooling device 2 and a contact surface 2g Where the 
rocking aXis Y-Y of the spring clip 10 contacts the base 26. 
Preferably, the mounting surface 2f and the contact surface 
2g are substantially planar surfaces and the heat sink aXis 
A-A is substantially perpendicular to the mounting surface 

[0044] In FIGS. 1 and 9, With the cooling device 2 
mounted in the spring clip 10, the aperture 18b of the hinge 
18 is hinged on the tab 8 and the aperture 31a of the latch 
31 is latched onto the tab 7. Consequently, the spring clip 10 
is removably connected With the connector 3 and the mount 
ing surface 2f is contact With the face 9 of the component 4 
With the heat sink aXis A-A substantially aligned With a 
center aXis C-C of the component 4 and the load aXis B-B 
of the spring clip 10 is colinear With the heat sink aXis A-A 
and the center aXis C-C so that a load F acting on the cooling 
device 2 is applied substantially along heat sink aXis A-A. 

[0045] The present invention is not to be construed as 
being limited to the use of the tabs (7, 8) as the only means 
by Which the latch 31 and the hinge 18 can be connected 
With the connector 3. A variety of means can be used to 
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effectuate the connection of the spring clip 10 to the con 
nector 3. For instance, the connector 3 can include a pair of 
indentations or cavities that are adapted to receive the hinge 
and the latch (18, 31). The indentations or cavities can have 
a shape that complements the shape of the hinge and the 
latch (18, 31). The spring clip 10 of the present invention can 
also be connected directly With the component 4 to be 
cooled. For example, given some minimum length of the 
latch and hinge arms (36, 37) that is necessary for generating 
a suf?cient magnitude of the load F and operative to center 
the load axis B-B With the heat sink axis A-A of the cooling 
device 2, if the component 4 has a suf?cient Width that spans 
the combined length of the latch and hinge arms (36, 37), 
then the spring clip 10 can be directly connected With the 
component 4 using tabs (7, 8) or the like to engage the hinge 
18 and the latch 31. 

[0046] In one embodiment of the present invention, a 
thermal interface material 5 is positioned intermediate 
betWeen the cooling device 2 and the component 4 and is in 
contact With the cooling device 2 and the component 4. The 
thermal interface material 5 can be positioned on the mount 
ing surface 2f and/or the face 9. The thermal interface 
material 5 improves thermal communication betWeen the 
component 4 and the cooling device 2 and seals micro voids 
in the mounting surface 2f and/or the face 9. Suitable 
materials for the thermal interface material include but are 
not limited to thermally conductive paste, thermally con 
ductive grease, silicone, paraf?n, a silicon (Si) substrate, a 
phase transition material, graphite, and carbon ?ber. 

[0047] The load F and the effect that the pro?les of the 
hinge and latch arms (36, 37) and the rocking axis Y-Y have 
on centering the load F along the heat sink axis A-A are 
illustrated in FIG. 10. In FIG. 10, the spring clip 10 is 
shoWn With the hinge and latch arms (36, 37) in an unlatched 
position (solid lines) and in a latched position (dashed lines 
With the hinge 36 and latch 37 arms denoted as 38 and 39 
respectively). As the hinge and latch arms (36, 37) are 
moved from the unlatched to the latched position, the hinge 
and latch arms (36, 37) sWing about rocking axis Y-Y and 
exert the load F at the load axis B-B and the rocking radius 
R alloWs the spring clip 10 to rock about the load axis B-B. 
That rocking effect accommodates for the aforementioned 
manufacturing variations in the cooling device 2 and/or the 
component 4 Without shifting the load axis B-B from the 
heat sink axis A-A. 

[0048] A magnitude of the load F depends on several 
factors. The ?rst factor includes an arm sWing of the hinge 
arms 36. The arm sWing is determined by the bend distance 
K from the rocking axis Y-Y, the angle of inclination (i.e. the 
?rst angle C) of the ?rst segment 36a, a distance D1 of the 
aperture 18b from the base plane X as illustrated in FIG. 7, 
and a tensile strength of the material for the spring clip 10. 

[0049] The second factor includes an arm sWing of the 
latch arms 37. The arm sWing is determined by the inclina 
tion of the ?rst and second sections (19, 20) along angular 
planes de?ned by the ?rst and second pressure angles (D, E) 
and the distance of the vertices (L, N) of those pressure 
angles (D, E) from the rocking axis Y-Y are important in 
establishing the load F along the load axis B-B and colinear 
With the center axis C-C of the component 4 and the heat 
sink axis A-A. 

[0050] In another embodiment of the present invention, a 
method for inserting and locking the cooling device 2 in the 
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spring clip 10 and then hinging and latching the spring clip 
10 to the connector 3 is illustrated in FIGS. 1, 2a, 2c, and 
3. 

[0051] In FIGS. 2a and 3, the base 26 of the cooling 
device 2 is positioned so that Hats 33 are aligned With 
internal sides 32 of the ribs (14, 15). The Hats 33 are planar 
surfaces that are substantially parallel to each other and are 
positioned on opposite sides of the base 26 and have a Width 
Wf measured betWeen the Hats 33 that is less than a Width W 
of the opening 30 (i.e. Wf<W). For instance, the base 26 can 
have an arcuate or cylindrical shape and the Hats 33 can be 
formed by machining (e.g. milling) the base 26 to form tWo 
opposed and parallel faces to de?ne the Hats 33. 

[0052] After aligning the Hats 33, the base 26 is inserted in 
the opening 30 until the ribs (14, 15) are in contact With a 
loWer surface 2h of the cooling device 2 so that the contact 
surface 2g (see FIG. 2b) is positioned beloW the base plane 
X. Next, the cooling device 2 and/or the spring clip 10 
undergo a rotation r as illustrated in FIG. 2a until the Hats 
33 are substantially parallel (i.e. a rotation of about 90.0 
degrees) With the rocking axis Y-Y and the vertex V of the 
arcuate pro?le of the ribs (14, 15) is in contact With the 
contact surface 2g and the load axis B-B is substantially 
aligned With the heat sink axis A-A. Finally, the locking rib 
28 is inserted into the notches (26, 27) and registers and 
locks the base 26 in the spring clip 10 by abutting With one 
of the Hats 33 so that the cooling device 2 can not be rotated 
and be removed from the opening 30. 

[0053] In one embodiment of the present invention, the 
bridge 25 includes a nipple 25a (see FIG. 3) that is integral 
With the bridge 25 and extends outWard of the bridge 25 and 
into the opening 30 and is operative to center the cooling 
device 2 in the opening 30 so that the heat sink axis A-A and 
the load axis B-B are substantially colinear With each other 
When the cooling device 2 is inserted and locked in the 
spring clip 10. With the locking rib 28 inserted, the neck 2a' 
is urged toWard the nipple 25a and the nipple 25a serves as 
a mechanical stop that registers the neck 2d Within the 
opening 30. 

[0054] Removal of the cooling device 2 from the spring 
clip 10 is the opposite of insertion. First the locking rib 28 
is removed folloWed by the rotation r of the cooling device 
2 and/or the spring clip 10 until the ?ats 33 are substantially 
parallel With the internal sides 32. Next, the base 26 is pulled 
through the opening 30 to remove the cooling device 2. 

[0055] In FIGS. 2c and 4, With the cooling device 2 
inserted and locked in the spring clip 10, the spring clip 10 
is removably connected With the connector 3 by urging the 
hinge 18 into engagement With the tab 8 until the aperture 
18b slips over the tab 8 With the tab 8 inserted through the 
aperture 18b. Next, the spring clip 10 is latched to the 
connector 3 by urging the latch 31 into engagement With the 
tab 7 until the aperture 31a slips over the tab 7 With the tab 
7 inserted through the aperture 31a. The handle 22 may be 
urged inWard toWards the rocking axis Y-Y to cause the latch 
31 to pivot outWard to facilitate engagement With the tab 7. 
The handle 22 can be urged inWard by gripping the handle 
22 With the ?ngers of a hand (not shoWn), for example. 

[0056] The aforementioned thermal interface material 5 
can be positioned on the face 9 and/or the mounting surface 
2f prior to connecting the spring clip 10 With the connector 
3. 
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[0057] In another embodiment of the present invention as 
illustrated in FIG. 1, a ?rst end portion 47 of the hinge 18 
is inclined at an angle With respect to the hinge plane H. The 
?rst end portion 47 is positioned beloW the aperture 18b and 
the ?rst end portion 47 eases engagement of the hinge With 
the tab 8. Similarly, in yet another embodiment of the 
present invention, a second end portion 49 of the latch 31 is 
inclined at an angle With respect to the latch plane 21. The 
second end portion 49 is positioned beloW the aperture 31a 
and the second end portion 49 eases engagement of the latch 
31 With the tab 7. 

[0058] In one embodiment of the present invention, as 
illustrated in FIGS. 1 and 4, the spring clip 10 is discon 
nected from the connector 3 by urging the handle 22 inWard 
toWards the rocking aXis Y-Y so that the latch plane 21 
rotates inWard as shoWn by arroW 61 and the latch 31 rotates 
outWard as shoWn by arroW 63 to facilitate easy disengage 
ment of the aperture 31a from tab 7. The aperture 18b of the 
hinge 18 can then be easily disengaged from the tab 8 by 
rotating the spring clip 10 in the direction shoWn by arroW 
65 until the aperture 18b disengages itself from the tab 8. 

[0059] In another embodiment of the present invention as 
illustrated in FIGS. 3 and 9, the ribs (14, 15) include at least 
one embossed feature 29 formed in each rib and extending 
outWard of the rib in a direction that is aWay from the base 
plane X. In FIG. 9 the ribs (14, 15) include a plurality of the 
embossed feature 29 (three are shoWn on each rib). Whereas 
in FIG. 3, the ribs (14, 15) include one embossed feature 29 
per rib and the embossed feature 29 spans a substantial 
portion of both the hinge and latch arms (36, 37). The 
embossed feature 29 increases the strength of the spring clip 
10 and helps the spring clip 10 rock on the cooling device 
2 thereby accommodating the aforementioned manufactur 
ing variations Without changing the load aXis B-B. 
[0060] The spring clip 10 can be manufactured using 
metal stamping and forming processes that are Well under 
stood by those skilled in the metal Working art. Preferably, 
the spring clip 10 is stamped from spring quality stainless 
steel. As stamped, initially, the spring clip 10 is a planar 
piece including the ribs (14, 15), the bridge 25, the hinge 18 
and aperture 18b, the latch 31 and aperture 31a, and the 
handle 22. The embossed feature 29 can also be formed 
during the stamping process. 
[0061] The rocking angle A, the arcuate pro?le, the incli 
nation of the ?rst segment 36a, the inclination of the ?rst and 
second portions (19, 20), the declination of the hinge and 
latch planes (H, 21), the inclination of the handle 22 relative 
to the latch plane 21, the inclination of the ?rst and second 
end portions (47, 49) of the hinge 18 and the latch 31 
respectively can be formed in the spring clip 10 after the 
stamping process. 
[0062] FIGS. 8a and 8b, illustrate the handle 22 and 
formation of an inside blended portion 23 and an outside 
blended portion 24. The inside blended portion 23 is 
declined at an angle toWards the base plane X and the inside 
blended portion 23 has a Width that is less than the Width of 
the handle 22 (see FIGS. 7 and 9). The outside blended 
portion 24 is also declined at an angle toWards the base plane 
X; hoWever, the outside blended portion 24 has a Width that 
is substantially the same as the Width of the handle 22 (see 
FIGS. 5 and 9). 
[0063] After stamping the spring clip 10, the handle 22 is 
a substantially planar surface. The handle 22 is formed by 
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?rst bending the ribs (14, 15) of the latch arms 37 at 
substantially a right angle With the base plane X at a distance 
P above the base plane X (see FIG. 8b) so that the bent 
portion of the ribs (14, 15) lies on the latch plane 21 and the 
latch 31 lies on the latch plane 21. The inside and outside 
blended portions (23, 24) can then be formed in the handle 
22 folloWed by bending the handle 22 at an angle With 
respect to the latch plane 21 as shoWn by arroW G in FIG. 
8b. The bending causes the inside blended portion 23 to ?ip 
inside as shoWn by arroW H. This ?ipping helps to econo 
miZe on the material used for the spring clip 10. The inside 
and outside blended portions (23, 24) can be bent doWnWard 
toWard the base plane X to blend and edge of the inside and 
outside blended portions (23, 24) as illustrated in FIGS. 7 
and 5 respectively. 

[0064] Preferably, the material for the spring clip 10 and 
the locking rib 28 is a SS 300 or a SS 400 grade material. 
For instance, the spring clip 10 can be made from SS 300 or 
SS 301 grade material. The SS 300 and SS 301 grade 
materials are a spring quality material and have the added 
advantages of being corrosion resistant and not requiring 
heat treatment or annealing. Preferably, the spring clip 10 is 
made from SS 301 grade material as it has better corrosion 
resistance and spring properties compared to other materials. 

[0065] Combination and progressive tools can be used to 
punch, carry forWard, form, and separate the spring clip 10 
and the locking rib 28. The edges of the spring clip 10 and 
the locking rib 28 should be coined to remove burrs and 
sharp corners folloWed by a vibro?nish process to blend the 
edges and clean the parts. 

[0066] A combination tool is a tool that includes cutting 
processes, such as blanking and piercing, and non-cutting 
processes, such as forming and draWing. Aprogressive tool 
is one in Which the ?nal spring clip 10 part is obtained by 
progression processing Within the tool. That is, a sheet of the 
material from Which the spring clip 10 is made is fed into the 
tool, the part pro?les are punched or formed stage by stage. 
For the spring clip 10, the combination tool is used in 
conjunction With the progressive tool; hoWever, the spring 
clip 10 can be produced using many different tools. For 
eXample, stage tools can be used to fabricate the spring clip 
10. Vibro?nishing is a process that uses a soft compound to 
remove burrs from the spring clip 10. The compound 
collides and brushes over the spring clip 10 due to vibration 
created by the vibro?nishing machine. Consequently, the 
burrs are removed Without damaging the spring clip 10. 

[0067] The locking rib 28 can be formed and punched 
from the same sheet of SS 300 or SS301 grade material as 
the spring clip 10. For instance, the material that is punched 
out betWeen the ribs (14, 15) as a Waste material can be used 
to make the locking rib 28. Hence, the locking rib 28 can 
also be punched, carried forWard, formed, and separated 
using the combination and progressive tools used for manu 
facturing the spring clip 10. 

[0068] In FIGS. 11 and 12, the spring clip 10 constructed 
With eXample dimensions that folloW, has a measured con 
tact resistance of about 0.02 Watt per degree Celsius to about 
0.08 Watt per degree Celsius. For the contact resistance of 
about 0.08 Watt per degree Celsius, the load F is about 10.0 
lbs and for the contact resistance of about 0.02 Watt per 
degree Celsius, the load F is about 22.0 lbs. The contact 
resistance of prior spring clips range from about 0.18 Watt 
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per degree Celsius and upward. The increase in contact 
resistance of the prior spring clips can be attributed to 
several factors; however, the main contributors to increased 
contact resistance are the prior spring clip not locating the 
heat sink ?at on the components surface thereby creating 
thermally non-conductive air gaps betWeen the component 
and the heat sink and the prior spring clip not exerting 
enough contact force. 

[0069] In FIG. 11, by Way of example only, exemplary 
dimensions for the spring clip 10 in millimeters are: y1=37 
mm; y2=34 mm; y3=28 mm; y4=16 mm; y5=22 mm; 
y6=28.1 mm; y7=48.2 mm; y8=52 mm; x1=28 mm; x2=3 
mm; x3=1.5 mm; x4=36.8 mm; and x5=41.5 mm. Those 
dimensions are example dimensions only, and the spring clip 
10 of the present invention is not to be construed as being 
limited to those dimensions. 

[0070] In FIG. 12, by Way of example only, exemplary 
dimensions (in millimeters) and angles (in degrees) for the 
spring clip 10 include: the third distance P=40 mm; the 
second distance N=25 mm; the ?rst distance L=14 mm; the 
bend distance K=27 mm; a distance from the rocking axis 
Y-Y to the vertex for the ?rst angle C of Kc=10 mm; a 
distance from the rocking axis Y-Y to the notches (26, 27) of 
KN=19 mm; the rocking angle A=2.0 degrees; the ?rst angle 
C=10.0 degrees; the ?rst pressure angle D=6.0 degrees; the 
second pressure angle E=20 degrees; and the rocking radius 
R=10.0 mm. Those dimensions and angles are example 
dimensions and angles only, and the spring clip 10 of the 
present invention is not to be construed as being limited to 
those dimensions or angles. 

[0071] Although several embodiments of the present 
invention have been disclosed and illustrated, the invention 
is not limited to the speci?c forms or arrangements of parts 
so described and illustrated. The invention is only limited by 
the claims. 

What is claimed is: 

1. A spring clip for mounting a cooling device to a 
component carried by a connector, comprising: 

a plurality of spaced apart ribs that are substantially 
parallel and coplanar to each other, the ribs including a 
latch arm and a hinge arm positioned astride a rocking 
axis disposed substantially perpendicular to the ribs and 
lying on a base plane, the latch and hinge arms are 
inclined at a rocking angle having a vertex at the 
rocking axis, 

each hinge arm including a ?rst segment inclined at a ?rst 
angle, a hinge declined at a bend distance from the 
rocking axis so that the hinge is positioned on a hinge 
plane, the ribs in the hinge converge on each other 
de?ning an aperture adapted to be movably hinged on 
the connector, and at least one notch formed in the ribs 
and adapted to receive a removable locking rib opera 
tive to lock the cooling device in the spring clip, 

each latch arm including a ?rst section inclined at a ?rst 
pressure angle having a vertex at a ?rst distance from 
the rocking axis, a second section inclined at a second 
pressure angle having a vertex at a second distance 
from the rocking axis; 
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a bridge substantially parallel to the rocking axis and 
connected With the latch arms and de?ning an opening 
through Which the cooling device is inserted; and 

a latch assembly connected With the ribs of the latch arms 
and inclined at a third distance from the rocking axis so 
that the latch assembly is positioned on a latch plane, 
the latch assembly including a latch having an aperture 
therein adapted to removably latch the spring clip With 
the connector, and a handle inclined at a second angle 
With respect to the latch plane. 

2. The spring clip as set forth in claim 1 Wherein the ribs 
further include at least one embossed feature formed thereon 
and extending outWard of the ribs in a direction aWay from 
the base plane. 

3. The spring clip as set forth in claim 1 Wherein the 
spring clip is made from a spring quality material. 

4. The spring clip as set forth in claim 3 Wherein the 
spring quality material is a material selected from the group 
consisting of a metal, steel, and stainless steel. 

5. The spring clip as set forth in claim 1 Wherein the 
spring clip, excluding the locking rib, is a homogeneously 
formed integral unit. 

6. The spring clip as set forth in claim 1 Wherein the hinge 
plane is substantially at a right angle With respect to the base 
plane. 

7. The spring clip as set forth in claim 1 Wherein the latch 
plane is substantially at a right angle With respect to the base 
plane. 

8. The spring clip as set forth in claim 7 Wherein the 
second angle of the handle is substantially at a right angle 
With respect to the latch plane. 

9. The spring clip as set forth in claim 1 Wherein at the 
rocking axis, the ribs have an arcuate pro?le that is substan 
tially tangential With the base plane at the rocking axis. 

10. The spring clip as set forth in claim 9 Wherein the 
arcuate pro?le is a substantially circular pro?le de?ned by a 
rocking radius of a circle having a perimeter that is sub 
stantially tangential With the base plane at the rocking axis. 

11. The spring clip as set forth in claim 1 Wherein the 
handle further includes an inside blended portion that is 
narroWer in Width than the handle and an outside blended 
portion of substantially the same Width as the handle, the 
inside and outside blended portions are declined toWards the 
base plane. 

12. The spring clip as set forth in claim 1 Wherein the 
bridge further comprises a nipple integral thereWith and 
extending outWard of the bridge and into the opening, the 
nipple adapted to center the cooling device in the opening. 

13. The spring clip as set forth in claim 1 and further 
comprising: 

a ?rst end portion positioned beloW the aperture of the 
hinge and inclined at an angle With respect to the hinge 
plane, the ?rst end portion adapted to ease engagement 
betWeen the hinge and the connector; and 

a second end portion positioned beloW the aperture of the 
latch and inclined at an angle With respect to the latch 
plane, the second end portion adapted to ease engage 
ment betWeen the latch and the connector. 

14. The spring clip as set forth in claim 1 and further 
comprising a method of connecting the cooling device With 
the spring clip, comprising: 




