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(57) ABSTRACT 

A torsion bar clamp device and method for mounting a heat 
sink to an electronic component comprising a torsion bar 
having a longitudinally extending bar and at least one 
integral lever adapted to engage a heat sink and mounting 
legs Which couple forces imparted by the torsion bar to the 
heat sink and electronic component such that the heat sink 
and electronic component are compressively coupled. The 
invention may be manufactured of injection molded plastic 
and may be adapted to alloW the mounting legs to engage 
bosses on a socket in Which an electronic component is 
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TORSION BAR CLAMP APPARATUS AND 
METHOD FOR INPROVING THERMAL AND 

MECHANICAL CONTACT BETWEEN STACKED 
ELECTRONIC COMPONENTS 

FIELD OF THE INVENTION 

[0001] The present invention relates to the ?eld of mount 
ing heat sinks to circuit components and other devices that 
generate thermal energy so as to provide assisted cooling to 
such devices. The invention comprises a torsion bar clamp 
apparatus and a method for applying a compressive force to 
stacked electronic components for improving thermal and 
mechanical contact betWeen a heat dissipating device and a 
heat generating circuit component. 

BACKGROUND OF THE INVENTION 

[0002] Electronic components on circuit boards, such as, 
for example, poWer transistors, processors and the like can 
generate signi?cant amounts of heat Which must be removed 
in order to ensure reliable component operation. Some of the 
heat can be, and is dissipated through the components’ leads. 
Much of the eXcess heat, hoWever, is removed to ambient air. 
Cooling can be assisted and improved by thermally coupling 
a ?nned, pinned or other type of heat sink to the circuit 
component, thereby increasing the surface area over Which 
heat from the component may be dissipated to ambient air. 

[0003] In a number of knoWn con?gurations, a heat sink 
having ?ns, pins, or other heat radiating structures is 
mounted via a releasable leaf spring type spring clip to an 
upper surface of a circuit component. The circuit component 
usually is releasably mounted in a socket Which is in turn 
attached to a circuit board. The knoWn spring clip may attach 
to bosses projecting from opposite peripheral sides of the 
component or of the socket in Which the component is 
mounted. A portion of the clip crossing over the heat sink 
bears doWn on the top of the heat sink, applying a compres 
sive force to retain the heat sink in intimate stacked relation 
to the heat generating components. 

[0004] A common problem With such prior art clamping 
methods is that the high forces required to install or remove 
the clips often result in the circuit board being damaged 
during installation and/or removal of the clips. TWo “failure” 
mechanisms resulting from installation- or removal-related 
damage are understood. First, the ends of the clips can 
contact and damage conductor traces on the surface of the 
circuit board during installation or removal. Second, some 
clips require tools for installation and/or removal, and the 
tools may either ?eX or strike the circuit board or other 
components, causing damage. This second form of damage 
is especially likely to occur if the tool is misused, or if an 
improper substitute tool is used. Additionally, the need for 
any type of tool for installation or removal of a clip is seen 
as an unfavorable alternative in the industry, regardless of 
the risk of board damage. 

[0005] In addition, prior art clamping systems have typi 
cally been made of metal, Which creates the danger of 
shorting circuit boards or components mounted thereon 
should the clip become disengaged from the devices to 
Which they are clamped. This potential for circuit board 
damage and failure has led many in the industry to avoid 
using labor saving clamps in favor of more labor intensive 
but safer methods of mechanical fastening, such as screWs, 
bolts and the like. 
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[0006] As a result of the disadvantages present in the prior 
art, there is a need for a device and method for thermally and 
mechanically coupling a heat sink to an electronic compo 
nent or other device needing cooling Which poses less risk 
of damage to a circuit board during installation, does not 
require tools to install or remove, and Will not short out a 
circuit board or adjacent components should the clip become 
dislodged during installation or use. 

SUMMARY OF THE INVENTION 

[0007] The clamping device of the present invention pro 
vides a compressive force to stacked components Without 
the potential for damaging a printed circuit board and 
Without the need for tools to accomplish installation and 
removal. In addition, the invention may be manufactured 
using non-conductive plastic, eliminating the possibility of 
shorting expensive circuit boards and/or other components 
in the unlikely event that the clamp becomes dislodged 
during use. 

[0008] The clamping device includes a torsion bar having 
at least one lever and mounting means for securing the 
torsion bar in operative position above a heat sink stacked 
atop a heat generating circuit component. When installed, 
the torsion bar is stressed causing the lever to impart a force 
to the heat sink and the mounting means to impart an 
opposing force to the component or other surface to Which 
the clamping device may be mounted, thus causing the 
stacked heat sink and component to be clamped together. 
These torsion bar/lever and mounting means can be manu 
factured separately and later joined, or they can be manu 
factured as a single, unitary, device, as a matter of design 
choice. 

[0009] In the preferred embodiment of the invention, the 
torsion bar and mounting means are injection molded as a 
single piece made preferably of an essentially non-conduc 
tive plastic. The torsion bar comprises tWo integral, out 
Wardly projecting levers, each eXtending in a different 
direction and biased toWard the device to be clamped such 
that pressing the levers against the device causes rotational 
stress on the torsion bar. The torsion bar is frangibly attached 
to tWo mounting legs located at the ends of the bar. 

[0010] The mounting legs include structures that attach to 
corresponding structures forming a part of either the com 
ponent to be cooled or of a mounting socket in Which the 
component is mounted or of the circuit board. In use, the 
clamp is aligned atop a heat sink such that the ends of the 
levers contact the surface of the heat sink and the structures 
on the mounting legs Will engage the corresponding struc 
tures of the component or socket When a doWnWard force is 
applied to the clamp. As doWnWard force is then applied to 
the clamp, the levers engage the heat sink and stress the 
torsion bar by causing it to rotate in opposite directions. As 
continued pressure is applied the torsion bar is stressed to 
such a point that the bar rotates and breaks the frangible 
attachment betWeen bar and mounting legs. Finally, the 
mounting legs engage bosses or other structures on the 
device or socket and are retained in place, installation thus 
being completed. When installed the torsion bar is held in a 
state of rotational stress by the oppositely applied pressure 
of the levers against the heat sink. This stress imparts a 
corresponding doWnWard force to the top of the heat sink 
base and an opposing upWard force to the mounting legs 
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Where the mounting legs engage the component or socket, 
effectively clamping the heat sink and component together. 

[0011] In another embodiment of the invention, the torsion 
bar and mounting legs are injection molded separately and 
assembled together such that the separate parts operate in the 
same manner as the preferred embodiment. 

[0012] In another embodiment of the invention, the torsion 
bar and mounting legs are injection molded separately, and 
the mounting legs include mounting slots along a top edge 
for snap ?t mounting of the torsion bar therein. The legs are 
joined by a separate cross member, thus forming a mounting 
bracket assembly that may be attached to the component or 
socket prior to installing the torsion bar or the heat sink. In 
this embodiment, the mounting bracket is ?rst installed on 
the component or socket, and then the heat sink is positioned 
atop the component. The torsion bar is positioned above the 
heat sink and aligned With the top mounting slots. A doWn 
Ward force is then applied to the torsion bar causing it to 
engage the base of the heat sink and snap into the top 
mounting slots Which hold the bar in place. 

[0013] In still another embodiment, the torsion bar is 
molded With a single lever and the ends of the bar are 
permanently attached to the mounting legs. In this embodi 
ment, the bar is located at one edge of the heat sink and the 
end of the lever contacts a central region of the heat sink 
When installed. 

[0014] In all embodiments of the present invention, the 
geometric and structural design constraints of the torsion bar 
are largely divorced from those of the mounting legs. The 
invention is therefore highly adaptable to variations in the 
geometric con?gurations of the parts being clamped as Well 
as to variations in clamping force requirements. A change to 
the siZe or shape of the parts being clamped can be accom 
modated by a relatively simple change to the mounting legs 
Without necessarily requiring a design change to the torsion 
bar. Conversely, if a change to the clamping force is 
required, this can be accomplished Without necessarily 
requiring a design change to the mounting legs. Thus, the 
designer has the freedom to change either the torsion bar or 
the mounting legs Without compromising the other. 

[0015] In addition to its design ?exibility, the clamping 
device of the present invention has a number of other 
advantages over prior art devices for coupling heat sinks to 
electronic components. The clamp is adapted to be safely 
and easily installed and removed Without the use of separate 
tools, and the arrangement of the mounting legs and levers 
prevents the mounting legs from contacting and damaging 
printed circuit boards. Further, the preferred use of noncon 
ducive plastic eliminates the risk of shorting printed circuit 
boards or other components during installation or removal. 

[0016] Other objects and features of the present invention 
Will become apparent from the folloWing detailed descrip 
tion considered in conjunction With the accompanying draW 
ings. It is to be understood, hoWever, that the draWings are 
designed solely for the purposes of illustration and not as a 
de?nition of the limits of the invention, for Which reference 
should be made to the appended claims. 

DESCRIPTION OF THE DRAWING FIGURES 

[0017] In the draWings, Which are illustrative and not to 
scale, and Wherein like reference characters denote similar 
elements throughout the several vieWs: 
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[0018] FIG. 1 is a diagrammatic perspective vieW of the 
heat dissipating assembly according to the invention, par 
tially broken aWay to reveal a torsion bar clamp device; 

[0019] FIG. 2 is an end vieW of the torsion bar of the 
torsion bar clamp device of FIG. 1 in a free and relaXed 
state; 

[0020] FIG. 3 is an end vieW of the torsion bar of the 
torsion bar clamp device of FIG. I in an engaged and stressed 
state; 

[0021] FIG. 4 is an isometric vieW of the torsion bar of 
FIG. 1 in an engaged and stressed state; 

[0022] FIG. 5a is an end vieW of a mounting leg of the 
torsion bar clamp device of FIG. 1; 

[0023] FIG. 5b is a front vieW of the torsion bar depicting 
an alternate feature of said bar; 

[0024] 
1; 
[0025] FIG. 7 is a perspective vieW of another embodi 
ment of the mounting leg of the assembly of FIG. 1; 

[0026] FIG. 8 is a top plan vieW of another embodiment 
of the mounting leg of the torsion bar device of FIG. 1; 

FIG. 6 is a top plan vieW of the assembly of FIG. 

[0027] FIG. 9 is an end plan vieW of the mounting leg of 
FIG. 8; 

[0028] FIG. 10 is a top plan vieW of another embodiment 
of the assembly of FIG. 1 including the mounting legs of 
FIGS. 8 and 9; 

[0029] FIG. 11a is a perspective vieW of another embodi 
ment of the torsion bar clamp of FIG. 1; 

[0030] FIG. 11b is a perspective vieW depicting an alter 
nate feature of the embodiment of the torsion bar clamp of 
FIG. 11a; 

[0031] FIG. 12 is an end plan vieW of the torsion bar 
clamp of FIG. 11; 

[0032] FIG. 13 is a perspective vieW of another embodi 
ment of the mounting leg of the torsion clamp of FIG. 1; 

[0033] FIG. 14a is an isometric vieW of another embodi 
ment; 

[0034] FIG. 14b is an isometric vieW of still another 
embodiment 

[0035] FIG. 15 is a top plan vieW of the embodiment of 
FIG. 14a. 

[0036] 
[0037] FIG. 16 is a rear vieW of the embodiment of FIG. 
14b. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0038] With initial reference to FIG. 1, a preferred 
embodiment of a heat dissipating assembly 10 is depicted 
mounted on a circuit board 12 and includes a stack of 
components held together With a torsion bar clamp device 
14. The bottom component of the stack is a socket 16 
mounted directly to circuit board 12 for receiving heat 
generating electrical or electronic components, such as pro 
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cessor chips, power transistors, integrated circuit (IC) pack 
ages and the like, or any other heat generating component or 
device requiring assisted heat dissipation. As used herein the 
term component package is de?ned in non-limiting fashion 
to include any heat generating device or electrical or elec 
tronic component. 

[0039] Disposed in the stack is a component package 18 
mounted in socket 16. Socket 16 is equipped With bosses 43 
on opposing sides of socket 16, only one boss 43 being 
visible in FIG. 1. Positioned at the top of the stack is a heat 
sink 20 for placement on top of component package 18 for 
dissipating heat therefrom. Heat sink 20 has an essentially 
?at base 22 placed in contact With component package 18 
and ?ns 24 extending upWard from base 22, in a con?gu 
ration Well knoWn in the art. Of course it Will be recogniZed 
that other types of heat sinks having pins or other heat 
dissipating protuberances or structures may also be used, as 
a matter of design choice, the exact heat sink con?guration 
not being critical to the instant invention. 

[0040] Torsion bar clamp 14 is comprised of tWo major 
components, a torsion bar 28 comprised of an elongate, 
elastically deformable bar 6 having radially extending levers 
2 and 3, and mounting means comprised of mounting legs 4 
and 5. Bar 6 is preferably cylindrical, but may have any 
cross sectional shape as a matter of design choice. Mounting 
legs 4, 5 each have apertures 40 formed therein. The 
apertures 40 are predeterminately con?gured so as to releas 
ably matingly engage bosses 43 of socket 16 When the 
torsion bar clamp device 14 is operatively clamped to a 
component stack. 

[0041] Torsion bar clamp device 14 may be integrally 
formed as a one piece, injection molded structure, or the 
subcomponents thereof may be formed or molded separately 
to constitute an assembly, as a matter of design choice. In a 
presently preferred embodiment, depicted in FIG. 5 and 
discussed further herein, device 14 is molded as a unitary 
structure comprising a frangible connection betWeen torsion 
bar 28 and mounting legs 4, 5, such that bar 6 Will separate 
from and rotate relative to mounting legs 4, 5 When suf?cient 
stress is applied to bar 6. 

[0042] Preferably, clamping device 14 is made of an 
essentially non-conducting, elastically deformable plastic 
material, such as, for example, 900 series LEXAN polycar 
bonate manufactured by General Electric Plastic Group, 
Pitts?eld, Mass. As used herein the terms essentially non 
conducting or non-conducting are used interchangeably to 
mean any material With relatively loW or no electrical 
conductance properties, such that a device formed therefrom 
Will pose no short circuit risk to electrical circuit compo 
nents proximate the device. The degree of non-conductance 
required is an application-speci?c matter of design choice 
depending upon, among other things, the sensitivity of the 
circuitry surrounding the device. 

[0043] Referring noW to FIGS. 1 and 2, an end vieW of 
torsion bar 28 is shoWn in a free and unstressed state. Levers 
2, 3 include feet 7, 8 Which engage heat sink base 22. Levers 
2, 3 are preferably integral to, but may be formed separately 
from and af?xed to bar 6, for radial extension outWard from 
and perpendicular to the longitudinal axis of bar 6. In a free 
and unstressed state, levers 2, 3 are angled doWnWard 
toWards the stack of components such that an angle (I)a is 
formed betWeen levers 2, 3. The free state angle (1),, required 
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to produce the desired clamping force in the de?ected state 
at a given lever length is dependent upon the torsion bar 
geometry, material properties and clamping force require 
ments, and is thus a matter of design choice Well Within the 
skill of the routineer in the art based upon the particular 
application requirements encountered. (I)a is generally depen 
dent upon the shear modulus of the material selected Which, 
in the case of typical plastics for example, reduces over time 
When the material is subjected to continuous stress at 
elevated ambient temperature. When, as described above, 
the clamping device 14 is made of an essentially non 
conducting polycarbonate material, such as, for example, 
900 series LEXAN polycarbonate, it is assumed that the 
shear modulus Will reduce in operation to approximately one 
half of its initial value. The selection of (I)a should thus 
generally be made based upon a reduced value of shear 
modulus—sometimes referred to in the industry as the 
apparent modulus—so as to yield a clamping force Which at 
initial installation is greater than the ultimately desired 
clamping force, but Which Will nonetheless creep to the 
desired clamping force level over time. (I)a is preferably 
approximately one hundred degrees (100°) but Will vary 
depending on bar geometry, material selection and force 
requirements. 
[0044] In use, the clamp device 14 is aligned atop a heat 
sink 20 such that the feet 7, 8 of the levers 2, 3 Will contact 
the heat sink base 22 and the apertures 40 on the mounting 
legs 4, 5 Will align With the bosses 43 of the socket 16. As 
doWnWard force is applied to the clamp device 14, the levers 
2, 3 engage and slide along the heat sink base 22 and stress 
the torsion bar 6 by virtue of the levers’ forced rotation in 
opposite directions. Continued doWnWard pressure causes 
mounting legs 4, 5 to ?ex outWardly from the socket 16 to 
permit the legs to pass around the bosses 43 until the bosses 
43 on socket 16 extend through apertures 40, Whereupon 
mating engagement is achieved betWeen bosses 43 and legs 
4, 5 at an interior edge of aperture 40. Alternately, or 
concurrently, bosses 43 may be designed to ?ex to achieve 
mating engagement With legs 4, 5 through apertures 40. 

[0045] In the installed state, torsion bar 6 is held in a state 
of rotational stress by the pressure of the levers 2, 3 against 
the heat sink base 22. This stress imparts a doWnWard force 
to the top of the heat sink base 22 and an opposing upWard 
force to the mounting legs 4, 5, Where an interior edge 
surface of the aperture 40 of mounting legs engages the 
bosses 43, effectively clamping the heat sink 20 and the 
component package 18 together. It Will be recogniZed that 
bosses 43 may be formed on either the socket 16 or on 
component package 18, or elseWhere proximate the mount 
ing point, as a matter of design choice. Additionally, the 
interior edge surface of aperture 40 may be shaped to mate 
With a correspondingly shaped surface of boss 43, such as a 
rounded groove on boss 43 ?tting around a rounded aperture 
edge of aperture 40, as shoWn. Other mating shapes Will be 
readily apparent to one skilled in the art. 

[0046] FIGS. 3 and 4 depict different vieWs of the torsion 
bar 28 in an engaged and stressed state. As seen in FIG. 3, 
When feet 7, 8 engage the heat sink base 22 and stress bar 
6, the angle betWeen levers 2 and 3, i.e. (Pb, is approximately 
one hundred and eighty degrees (180°). FIG. 4 shoWs an 
isometric vieW of torsion bar 28 depicting exemplary forces 
and moments When the clamping device 14 is in an engaged 
and stressed state. DoWnWard forces F1 and F2, exerted on 
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bar 6 by virtue of its retention by legs 4, 5, are translated 
through levers 2, 3 to feet 7, 8 Which contact heat sink base 
22 (not shoWn). Bar 6 is subjected to oppositely directed 
moments Ma and Mb Which are respectively equal to F1 and 
F2 times the length or extension of levers 2, 3 measured 
from the centerline CL of bar 6. 

[0047] Referring noW to FIG. 5a, an end vieW of a 
modi?ed form of the torsion bar clamp 14 depicts a frangible 
structure permitting clamp 14 to be formed, preferably by 
injection molding or like technique, as a unitary device 
con?gured to enable the breakaWay feature described above. 
While only one mounting leg is described and depicted, it 
Will be understood that the structure is the same for both 
mounting legs 4 and 5 and both ends of bar 6. 

[0048] Mounting leg 4 is formed integrally attached to bar 
6 by frangible retaining spokes 41 Which, in conjunction 
With cavities 42, de?ne a breaking circle 44. During the 
continued doWnWard pressure applied during installation 
and the resultant stressing of the torsion bar 6, suf?cient 
torque is generated by bar 6 to cause it to rotate Within 
breaking circle 44 and break the frangible retaining spokes 
41, thereby severing the attachment betWeen bar 6 and 
mounting leg 4 and alloWing bar 6 to rotate freely relative to 
leg 4. Optionally, as depicted in FIG. 5b, the body of torsion 
bar 6 extending betWeen mounting legs 4, 5 may have a 
diameter larger than the diameter of the breaking circle 44 
to limit movement of bar 6 along its longitudinal axis 
betWeen mounting legs 4, 5. 

[0049] Referring noW to FIG. 6, a top plan vieW of the 
embodiment of FIG. 1 is shoWn. Torsion bar clamp 14 is 
operatively mounted on top of base 22 of heat sink 20 such 
that mounting legs 4, 5 are engaged With bosses 43 (not 
shoWn) of socket 16. In a preferred embodiment, bar 6 of 
torsion bar 28 extends Within a channel 26 formed betWeen 
sections of ?ns 24 of heat sink 20 and levers 2, 3 extend 
betWeen ?ns 24 such that feet 7, 8 (not shoWn) engage heat 
sink base 22. HoWever, similar results can be achieved by 
reorienting torsion bar 28 such that bar 6 extends betWeen 
?ns 24 and levers 2, 3 extend betWeen channels formed by 
removing or relocating sections of ?ns 24, or by locating 
levers 2, 3 outboard from of the heat sink ?ns such that feet 
7, 8 bear on a peripheral lip of heat sink base 22. These and 
other modi?cation of the con?gurations of the present 
invention described herein Will be readily apparent to those 
skilled in the art. 

[0050] As evident from the description above, positioning 
and clamping torsion bar clamp 14 to the stacked compo 
nents can be readily accomplished Without tools. Socket 16 
is attached to circuit board 12, component package 18 is 
mounted in socket 16, and heat sink 20 is placed atop 
component package 18 in a conventional manner. Torsion 
bar clamp 14 is then oriented atop heat sink 20 such that feet 
7, 8 of levers 2, 3 contact the top of base 22 of heat sink 20. 
In this condition the torsion bar 28 is in a free and unstressed 
state and supports only its Weight and the Weight of the 
mounting legs 4, 5. A doWnWard force is then applied to 
mounting legs 4, 5 causing levers 2, 3 to rotate in opposite 
directions relative to each other and imparting torque and 
corresponding tWisting movement to bar 6. Continued appli 
cation of doWnWard force causes apertures 40 of mounting 
legs 4, 5 to engage With bosses 43 of socket 16 such that 
torsion bar 28 is held in a de?ected state. The doWnWard 
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reaction of feet 7, 8 of levers 2, 3 balanced by the upWard 
reaction on bosses 43 by mounting legs 4, 5 results in the 
desired compression betWeen the heat sink 20 and compo 
nent package 18, thereby achieving sound mechanical mat 
ing While promoting good heat How and loW thermal imped 
ance therebetWeen. 

[0051] Torsion bar clamp 14 may be removed by applying 
a doWnWard and outWard force to one mounting leg 4 (or 5) 
such that boss 43 disengages from the mounting leg through 
aperture 40. 

[0052] Referring noW to FIG. 7, an alternative embodi 
ment of the mounting legs is shoWn, further comprising 
thumb tabs 47 formed proximate the tops of mounting legs 
4a, 5a to provide increased stability and ease of installation. 
In operation, end users installing the clamp device Would 
employ their thumbs to exert the necessary doWnWard forces 
on thumb tabs 47 to cause mounting legs 4a, 5a to move 
doWnWard and secure torsion bar clamp 14 in place in the 
manner described above. Athumb tab 47 of a speci?c shape 
is shoWn in FIG. 7, but other possible shapes, siZes and 
arrangements of legs 4a, 5a and tab 47 Will be apparent to 
those skilled in the art depending on the speci?c require 
ments of the application to Which the torsion bar clamp 14 
is applied. 

[0053] Referring noW to FIGS. 8, 9 and 10, another 
embodiment of the mounting legs is shoWn, further com 
prising a guide 48 formed at the tops of mounting legs 4b, 
5b and adapted to engage ?ns 24 by being closely ?tted 
thereto. Guide 48 slides betWeen adjacent ?ns 24 during 
installation such that mounting legs 4b, 5b are prevented 
from rotating out of position, such as, for example, before 
the frangible tabs of the breaking circle 44 have severed, or 
if bar 6 is con?gured in ?xed relation to the mounting legs 
With no frangible element provided. In FIG. 10, guide 48 
has a rectangular pro?le Which extends into channel 26 and 
engages ?ns 24 at tips 25 thereof, but other possible guide 
con?gurations are contemplated, such as, for example, 
U-shaped guides to engage a single ?n, or guides Which 
extend to contact more than tWo ?ns or ?t in more than one 

channel, or Which engage pins or other structures on said 
heat sink, as a matter of design choice. 

[0054] Referring noW to FIGS. 11a and 12, another 
embodiment of the invention is shoWn in Which mounting 
legs 4c, 5c are joined by a cross member 30, forming a 
bracket 31 such that it may be attached to the component 
package 18, socket 16 or circuit board 12 prior to installing 
torsion bar 28. In this embodiment, the torsion bar 28 and 
bracket 31 are injection molded separately and mounting 
legs 4c, 5c includes slots 32, 33 having lips 34, 35 Which 
removably retain bar 6 in place after installation. Slots 32, 33 
and lips 34, 35 are con?gured so that bar 6 snap ?ts into 
place for retention and free rotation Within slots 32, 33. In 
operative use bracket 31 is ?rst installed on component 
package 18 or socket 16 such that it is held in place by 
engagement of boss 43 With respective mounting legs 4c, 5c 
through aperture 40. Alternatively, bracket 31 may be 
formed as as integral portion of the socket 16, or component 
package 18, or circuit board 12. Cross member 30 may thus 
optionally be eliminated. 

[0055] Heat sink 20 (not shoWn) is then positioned atop 
component package 18. Torsion bar 28 is then positioned 
above slots 32, 33 and a doWnWard force is applied to torsion 
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bar 28 such that levers 2, 3 engage base 22 of heat sink 20 
(not shown). Bar 6 snaps into slots 32, 33 Within Which bar 
6 is held in place by lips 34, 35. As seen in FIG. 11b, bar 6 
may be con?gured With a groove 66 at one or both ends of 
bar 6 such that slots 32, 33 and lips 34, 35 snap ?t and retain 
bar 6 via engagement With the reduced diameter portion 68 
of bar 6 Within groove 66. In this Way, linear movement of 
bar 6 betWeen mounting legs 4c, 5c is restrained. 

[0056] Referring noW to FIG. 13, still another embodi 
ment of mounting legs is shoWn in Which the ends of 
mounting legs 4d, 5d comprise pins adapted to pass through 
an aperture or sleeve (not shoWn) in circuit board 12 or 
socket 16 to secure torsion bar clamp 14 to component 
package 18. In FIG. 13, mounting legs 4d, 5d are similar to 
those described in FIG. 1 eXcept apertures 40 are replaced 
by substantially cylindrical pins 49 having conical ends 50 
Which are adapted to alloW conical ends 50 to pass through 
a hole in circuit board 12 (not shoWn) When a doWnWard 
force is applied, but to retain mounting legs 4d, 5d When an 
upWard force is applied. Of course the bottom of the 
mounting legs may be formed in any siZe and shape adapted 
to ?t any siZe hole or aperture in, or surface characteristic of 
the circuit board, as a matter of design choice, and thus the 
mounting legs may be attached by means other than press 
?tting, such as by screWing, gluing, soldering or the like. 

[0057] Referring noW to FIGS. 14a and 15, still another 
embodiment of the invention utiliZing a single lever 2a is 
shoWn. FIG. 14a is an isometric vieW of the heat dissipating 
assembly 10 broken aWay to shoW torsion bar clamp 14a. 
Torsion bar clamp 14a is comprised of tWo components, a 
torsion bar 28a having a substantially cylindrical bar 6 and 
lever 2a, and mounting means Which, in this embodiment, 
are mounting legs 46, 5e. Mounting legs 46, 5e are formed 
integral to torsion bar 28 With no frangible connection such 
that bar 6 cannot rotate relative to mounting legs 46, 56 When 
torsion bar clamp 14a is installed. Mounting legs 46, 56 
further comprise apertures 40 adapted to engage bosses 43 
of socket 16 and guides 48a adapted to prevent mounting 
legs 46, 56 from rotating out of position during installation. 
Of course such guides, as discussed above, may me adapted 
to slidably ?t betWeen, over or around any appropriate 
physical feature on said heat sink, be it a ?n, pin, rod or other 
structure on the heat sink. In this embodiment, lever 2a is 
located substantially at the center of the span betWeen 
mounting legs 46, 56. By centrally locating lever 2a, the 
potential eXists for unWanted transverse upWard bending of 
the bar if the bar is not suf?ciently resistant to such bending. 
If needed, an additional structural element, formed either as 
part of the bar 6 or mounted to or formed betWeen mounting 
legs 46, 56, may be added to mitigate transverse bending of 
the bar 6. Of course, such an element should be con?gured 
so as permit the rotational angular de?ection of bar 6 
necessary to create the stresses necessary to apply doWn 
Ward force to lever 2a. Referring once again to FIGS. 14a 
and 15, this de?ection prevention element takes the form of 
a rib 55 longitudinally formed along the outer surface of bar 
6 and shaped so as to stiffen bar 6. The thickness of rib 55 
varies along the length of the rib, from a thinnest point 
proximate the mounting legs 46, 56 to a thickest point 
proximate the lever 2a. 

[0058] Referring noW to FIGS. 14b and 16, an alternate 
embodiment is shoWn Wherein the de?ection preventing 
element takes the form of a cross member 57 eXtending 
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betWeen mounting legs 46, 56, such that it is substantially 
parallel to bar 6, or at least coextensive With bar 6, and 
positioned above it to prevent or signi?cantly limit upWard 
de?ection of bar 6 by engagement of lever 2a With loWer 
cross member surface 58 When bar 6 is stressed. Some 
upWard de?ection may be permitted, as a matter of design 
choice, as long as suf?cient doWnWard pressure is main 
tained on the heat sink by lever 2a. 

[0059] It Will, of course, be recogniZed that the inclusion 
of a de?ection preventing element, While primarily directed 
to single lever embodiments, may be included in any of the 
embodiments described or taught herein, as a matter of 
application speci?c design choice. Additionally, the de?ec 
tion prevention element need not be implemented solely as 
described, but may be con?gured in any number of Ways, so 
long as upWard de?ection is prevented While permitting 
rotational stress to be applied to the bar by the lever or 
levers. 

[0060] Referring once again to FIG. 15, a top vieW of the 
embodiment of FIG. 14a is shoWn. Torsion bar clamp 14a 
is mounted on top of base 22 of heat sink 20 such that 
mounting legs 46, 5e are engaged With bosses 43 of socket 
16 and foot 7a of lever 2a is in contact With base 22 of heat 
sink 20. Bar 6 of torsion bar 28a extends betWeen the 
outermost ?ns 24 of heat sink 20 and lever 2a eXtends into 
channel 26a formed by the absence of ?ns 24 of heat sink 20 
such that foot 7a engages heat sink base 22. HoWever, 
similar results can be achieved by mounting torsion bar 28a 
such that lever 2a eXtends betWeen ?ns 24 and bar 6 eXtend 
betWeen channel 26a formed by the absence of ?ns 24. As 
guides 48a are so formed as to ?t and slide betWeen heat sink 
?ns 24 for retention therebetWeen, mounting legs 46, 5e are 
prevented from rotating With bar 6 as bar 6 is stressed by 
lever 2a during installation. 

[0061] In operation, torsion bar clamp 14a is positioned 
above heat sink 20 such that guides 48a slide betWeen and 
are retained betWeen confronting surfaces of heat sink ?ns 
24 and foot 7a contacts heat sink base 22. DoWnWard force 
is then applied to torsion bar clamp 14a such that apertures 
40 of mounting legs 46, 5e engage bosses 43 of socket 16 
and foot 7a of lever 2a bears upon base 22 of heat sink 20. 
Similar to the embodiments described above, in this 
installed state bar 6 is stressed and eXerts a doWnWard force 
on lever 2a causing foot 7a to eXert doWnWard force upon 
heat sink base 22 While mounting legs 46, 5e eXert an 
upWard force on bosses 43 of socket 16. In this manner heat 
sink 20 and electronic component package 18 are compres 
sively joined. 

[0062] In the embodiments discussed above, torsion bar 
clamp 14 is made entirely from plastic and formed by 
injection molding. HoWever, any material may be substi 
tuted for all or some of the parts of the device, Whether 
metallic or non-metallic, provided that such other material 
possesses appropriately stable mechanical properties over 
the sustained stress and temperature levels encountered in 
applications such as those contemplated and described 
above. The material should also possess appropriate tensile 
and shear strengths and appropriate ratios of tensile and 
shear strengths to ?eXural and shear moduli, respectively. 

[0063] Though injection molding is the presently pre 
ferred method of manufacture, the invention is obviously 
amenable to other methods of manufacture Well knoWn in 
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the art, such as pressing, stamping, Welding, casting and the 
like. In addition, other types of bars may be used, including 
metal, non-metal or composite bars having round or non 
round cross-sections, and in Which the necessary forces are 
imparted to the bar and/or levers not only by torsion of the 
bar itself but by coil springs, elastically deformable mem 
bers, or the like. 

[0064] Thus, While there have been shoWn and described 
and pointed out fundamental novel features of the invention 
as applied to preferred embodiments thereof, it Will be 
understood that various omissions and substitutions and 
changes in the form and details of the disclosed invention 
may be made by those skilled in the art Without departing 
from the spirit of the invention. It is the intention, therefore, 
to be limited only as indicated by the scope of the claims 
appended hereto. 

What is claimed is: 
1. A heat sink retaining apparatus for thermally and 

mechanically coupling a heat sink to a device requiring 
assisted cooling, said apparatus comprising: 

a biasing member comprising a biasing bar having a 
longitudinal axis and a ?rst lever radially extending 
from said longitudinal axis for engagement With said 
heat sink, said ?rst lever stressing said biasing bar as 
said ?rst lever is brought into an engaged position 
against said heat sink so as to create a biasing force 
Which biases said ?rst lever against said heat sink When 
said lever is in said engaged position; and 

means for mounting said biasing member proximate said 
device and said heat sink so as to maintain said ?rst 
lever in said engaged position such that said biasing 
force is transferred through said ?rst lever to said heat 
sink to thermally and mechanically couple said heat 
sink to said device. 

2. The apparatus of claim 1, Wherein said mounting means 
comprises a pair of mounting legs betWeen Which said 
biasing bar longitudinally extends. 

3. The apparatus of claim 2, Wherein said ?rst lever 
stresses said biasing bar in a ?rst direction, and Wherein said 
apparatus further comprises a second lever radially extend 
ing from said biasing bar for stressing said biasing bar in a 
second direction as said second lever is brought into an 
engaged position against said heat sink, said ?rst and said 
second levers stressing said biasing bar to create said biasing 
force When said levers are in their respective engaged 
positions. 

4. The apparatus of claim 3, Wherein said mounting legs 
are releasably mountable to a support structure selected from 
a group of support structures consisting of a circuit board, 
said device requiring assisted cooling, and a mounting 
socket Within Which said device is mounted. 

5. The apparatus of claim 4, Wherein said support struc 
ture comprises a ?rst boss extending from a ?rst side of said 
support structure and a second boss extending from a second 
side of said support structure, and Wherein each mounting 
leg of said mounting means comprises an aperture for 
receiving a respective one of said ?rst and said second boss, 
said respective boss being retained against an inside edge of 
said aperture When said levers are in said respective engaged 
positions. 

6. The apparatus of claim 5, Wherein said mounting bar is 
connected to each mounting leg via a frangible connection, 
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said frangible connection severing as said ?rst and said 
second levers are brought into their respective engaged 
positions so as to permit rotational movement of said biasing 
bar relative to said mounting legs. 

7. The apparatus of claim 3, further comprising: 

means, proximate an upper surface of each of said mount 
ing legs, for releasably receiving said biasing member 
for rotational movement of said biasing bar relative to 
said mounting legs; and 

a cross member extending betWeen said mounting legs to 
permit mounting of said mounting means to a support 
structure in the absence of said biasing member. 

8. The apparatus of claim 7, Wherein said support struc 
ture is selected from a group of support structures consisting 
of a circuit board, said device requiring assisted cooling, and 
a mounting socket Within Which said device is mounted. 

9. The apparatus of claim 4, Wherein each of said mount 
ing legs further comprises an enlarged portion proximate an 
upper surface to facilitate the application of manual pressure 
to said mounting means by a user during installation of said 
apparatus. 

10. The apparatus of claim 9, Wherein said enlarged 
portion comprises a thumb tab. 

11. The apparatus of claim 4, Wherein each of said 
mounting legs further comprises means, engageable With 
said heat sink, for guiding said mounting means along a 
predetermined insertion path during installation of said 
apparatus. 

12. The apparatus according to claim 4, Wherein said 
guiding means comprises a tab extending from each said 
mounting leg for slidable, guided movement betWeen adja 
cent heat radiating structures of said heat sink. 

13. The apparatus of claim 3, Wherein said mounting legs 
each comprise pins predeterminately siZed to pass through 
an aperture in a circuit board for mounting said mounting 
means to said circuit board. 

14. The apparatus of claim 3, Wherein said mounting legs 
are supportedly mounted on said support structure in the 
absence of said biasing member, and Wherein said apparatus 
further comprises means, proximate an upper surface of each 
of said mounting legs, for releasably receiving said biasing 
member for rotational movement of said biasing bar relative 
to said mounting legs. 

15. The apparatus of claim 14, Wherein said support 
structure is selected from a group of support structures 
consisting of a circuit board, said device requiring assisted 
cooling, and a mounting socket Within Which said device is 
mounted. 

16. The apparatus of claim 1, further comprising a de?ec 
tion preventing element for preventing de?ection of said 
biasing bar aWay from said heat sink as said ?rst lever is 
brought into said engaged position. 

17. The apparatus of claim 16, Wherein said de?ection 
preventing element comprises a longitudinally extending 
stiffening member formed on said biasing bar. 

18. The apparatus of claim 16, Wherein said de?ection 
preventing element comprises a beam extending betWeen 
said mounting legs and substantially parallel to said biasing 
bar. 

19. A method for thermally and mechanically coupling a 
heat sink to a device requiring assisted cooling, said method 
comprising the steps of: 
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(a) positioning a heat sink in a desired contact position on 
the device requiring cooling; 

(b) orienting a biasing member comprising a biasing bar 
having a longitudinal aXis and a lever radially eXtend 
ing from the longitudinal aXis for engagement With the 
heat sink; 

(c) mounting the biasing member proximate the heat sink 
and the device such that the lever is placed in an 
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engaged position against the heat sink and stresses the 
biasing bar; and 

(d) maintaining the lever in the engaged position so that 
the stress placed upon the bias bar creates a biasing 
force Which is applied to the heat sink via the lever for 
retaining the heat sink against the device for mechani 
cal and thermal coupling therebetWeen. 

* * * * * 


