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1. 

3,239,003 
HEAT TRANSFER 

Clayton M. Boudette and Laurice F. Boudette, Revere, 
Mass, assignors to Wakefield Engineering Co., Inc., 
Wakefield, Mass., a corporation of Massachusetts 

Filed Nov.30, 1962, Ser. No. 241,408 
2 Claims. (CI. 165-185) 

The present invention relates in general to heat trans 
fer and more particularly concerns a novel heat trans 
fer device for exchanging heat between a contacting com 
ponent and a surrounding fluid medium and methods 
and means of manufacturing such devices. A device ac 
cording to the invention transfers heat with high ef 
ficiency, yet is low in cost, lightweight and relatively 
easy to manufacture according to the manufacturing 
aspects of the invention. Moreover, a single type of de 
vice fits a number of components of different sizes with 
out sacrificing heat transfer efficiency, thereby reduc 
ing the inventory which must be kept on hand for use 
with components of different sizes. 

Devices according to the invention are especially use 
ful for cooling semiconductor devices, such as tran 
sistors. The maximum power handling capabilities of 
most transistors is a function of the transistor tempera 
ture. The importance of withdrawing heat from an op 
erating transistor to maximize its dissipation capabili 
ties is thus evident. 
A typical prior art device suffers from a number of 

disadvantages. High thermal-conductivity requires a 
maximum of contact between semiconductor device and 
cooling device. But prior art devices, typically force 
fitted to the semiconductor device, make limited contact 
with the device being cooled. Moreover, typical prior 
art devices are usually manufactured in a number of dif 
ferent sizes for a single transistor encapsulating can size 
because allowable tolerances in these cans are too great 
to be accommodated by a cooling device of a single size 
and still provide adequate cooling. Another disadvan 
tage of a typical prior art device is its relatively high 
cost and weight. The nature of such prior art devices 
results in manufacturing techniques being relatively dif 
ficult, relatively slow and relatively costly. 

Accordingly, it is an important object of this inven 
tion to provide an efficient, lightweight, low cost heat 
transfer device capable of being manufactured in large 
quantities at low cost while fitting devices to be cooled 
of a number of different sizes. 

It is another object of this invention to provide a de 
vice in accordance with the preceding object which is 
automatically adjustable to resiliently and interchange 
ably engage varying dimensioned heat collecting or gen 
erating components. 

Still another object of this invention is to provide 
a device in accordance with the preceding objects hav 
ing a high ratio of area for exchanging heat with a sur 
rounding fluid medium to the device weight. 

It is still another important object of this invention 
to provide apparatus for forming a heat transfer device 
which achieves the preceding objects in a rapid and in 
expensive manner. 

It is still another object of this invention to provide 
apparatus in accordance with the preceding object which 
is relatively free from complexities, yet simultaneous 
ly forms a multitude of Surface areas from a tubular 
blank with acceptable precision. 

It is a further object of this invention to provide 
a rapid and efficient method of forming a heat transfer 
device in accordance with the preceding objects. 

It is a still further object of this invention to provide 
a method in accordance with the preceding object which 
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simultaneously forms a multitude of surface areas from 
a tubular blank with acceptable precision. 
The heat transfer device in accordance with the inven 

tion has a segmented attachment wall for exchanging heat 
with a contacted device. Resilient means urge the wall 
Segments together to maintain good thermal contact be 
tween the attachment wall and the contacted device. 
Heat exchange means, such as fins, extend downwardly 
from the attachment wall for establishing thermal con 
tact with a surrounding fluid medium. Both the wall and 
the heat exchange means preferably comprise material 
of high thermal-conductivity. In a preferred form, the 
heat exchange means comprise substantially flattened U 
shaped fins having adjacent walls integrally joining ad 
jacent segments of the attachment wall and function also 
as the resilient means for urging the wall and segments 
together. The fins may be varied in size or provided 
with extensions or projections to increase heat transfer 
to a Surrounding fluid medium. 

Apparatus in accordance with this invention for mak 
ing the novel devices comprise a first forming section 
comprising means for forming fins on a tubular blank 
and caim means for actuating the forming means. A sec 
ond feeding Section of the machine comprises a means 
for positioning and retaining a tubular bank in engage 
ment with the forming means, and a mandrel means for 
the tubular blank. A third linkage section has a first 
linkage means operatively engaging the means for posi 
tioning and retaining the tubular blank. A second link 
age means operatively engages the cann means and a 
means simultaneously engages the first and second link 
age means. In a preferred form according to the in 
vention, the apparatus has a first forming means for re 
ceiving a tubular blank at a central portion of the form 
ing means. A plurality of channels extend radially of 
the central portion. A plurality of die members each 
having first and second end portions are slidably mount 
ed in the channels. Second means contact the first end 
of each die member for moving the die members to 
wards the central portion to form heat exchange means 
between second ends of the die members. Third means 
move the die members away from the central portion. 
The method in accordance with this invention com 

prises positioning a mandrel axially within and spaced 
from an inner surface of a tubular blank, and indent 
ing Selected portions of the tubular blank to form sub 
stantially U-shaped fins. 
Numerous other features, objects and advantages of 

the present invention will become apparent from the fol 
lowing specification when read in connection with the 
accompanying drawings in which: 

FIG. 1 is a top plan view of a preferred embodiment 
of a heat transfer device of this invention mounted on 
a transistor; 
FIG. 2 is a fragmentary side view of an expanded 

blank for the device of FIG. 1; 
FIG. 3 is a top plan view of an alternate embodiment 

of a heat transfer device of this invention; 
FIG. 4 is a side view thereof; 
FIG. 5 is a bottom perspective view thereof; 
FIG. 6 is a fragmentary side view of an expanded 

blank for the device of FIG. 3; 
FIG. 7 is a top plan view of a further alternative em 

bodiment of a heat transfer device of this invention; 
FIG. 8 is a side view thereof; 
FIG. 9 is a fragmentary side view of an expanded 

blank for the device of FIG. 7; 
FIG. 10 is a perspective view of a preferred embodi 

ment of an apparatus of this invention; 
FIG. 11 is a side-sectional view taken through line 

11-11 of FIG. 10; 
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FIG. 12 is an exploded view of the cam arrangement of 
the machine of FIG. 10; 

FIG. 13 is a fragmentary cross-sectional view taken 
through the cam arrangement of FIG. 10; and 

FIG. 14 is a rear view of a machine of FIG. 10 looking 
to the left of a vertical plane passing between a vertical 
plate and cam section of the apparatus shown in FIG. 10. 
With reference now to the drawing, and more particu 

larly FIG. 1, the preferred embodiment of the heat trans 
fer device is designated generally at 20. The device 20 
is an integral unit having ten arcuate wall segments 24 
which form a segmented generally circular or ring-shaped 
continuous attachment wall 25. The segments 24 are 
held in end-to-end relationship by rectangular walls 21 
and 22 of Substantially flattened U-shaped ouwardly ex 
tending radial fins 23. The walls 21 and 22 of each radial 
in 23 are resiliently biased towards each other, thus pro 
viding a spring tension which tends to return segments 
24 to the position shown in FIG. 1 when the segments are 
forced apart. 

Preferably good heat conducting materials such as 
copper, copper alloys and aluminum and aluminum alloys 
are employed in the device 20. These materials have an 
inherent resiliency which facilitates spring attachment of 
the heat transfer devices in use. In some cases, a thin 
Surface layer such as a hard coating of black oxide over 
the devices is used to increase emissivity and enhance 
corrosion resistance. 
The particular dimensions of the heat transfer device 

20 may vary considerably depending upon its specific use. 
In the preferred embodiment the device 20 has an attach 
ment wall diameter of 0.25 inch, a wall thickness of 0.01 
inch and an overall fin diameter of 0.64 inch. The height 
of attachment wall 27 and fins 23 is approximately .18 
inch. 
The use of the heat transfer device 20 to cool varying 

sized components is extremely simple. For example, the 
device 20 may be used to exchange heat between a semi 
conductor device casing, shown diagramatically at T in 
FIG. 1, and the atmosphere. The attachment wall 25 is 
force fitted over an outer circular casing of the semicon 
ductor. Due to the resiliency of the radial fins 23 and 
the segments 24, the wall 25 may be expanded or even 
changed in shape to conform to the shape of the semi 
conductor component. When in position on the semi 
conductor device the walls 21 and 22 urge the adjacent 
ends of segments 24 together, thus providing multiple 
point contact of the segments 24 with the semiconductor 
device casing. This contact is an important feature of 
the invention since it is possible to contact an underlying 
component at a number of surface areas under positive 
spring tension even though the contour of the surface 
to which the radial fin heat transfer device is attached may 
be irregular or may vary in size. It is a feature of this 
invention that contact of wall 25 takes place over sub 
stantially the entire arcuate surface areas of each seg 
ments 24. 

In addition to spring action, the fins 23 play an im 
portant role in exchanging heat between the semicon 
ductor device and the surrounding medium, usually air. 
The large surface area of the fins 23 contact this medium 
and transfer heat rapidly from the encircled semicon 
ductor device to the surrounding medium. The degree of 
heat transfer, which is related to the thermal resistance of 
the device, may be controlled by varying such factors as 
the number, size and surface area of the fins 23. 
With reference now to FIGS. 3-6, there is shown an 

alternate embodiment of the invention characterized by 
a still larger heat radiating surface. A heat transfer de 
vice 30 has an attachment wall 34 similar to attachment 
wall 25 with arcuate wall segments 35 similar to Wall seg 
ments 24 of the device 20 in FGS. 1 and 2. Walls 3 
and 32 are similar to walls 21 and 22 of the device 20. 
However, wall 32 has an integral extension wing 33 which 
extends above the top edge of wall 31 and outwardly of 
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4. 
the end of walls 31 and 32. Spaces 36 are provided above 
each attachment wall segment 35 and allow increased 
fluid circulation between the wings 33. 

Referring to FIGS. 7-9 there is shown still another 
embodiment of the invention. The device 40 is similar 
to the devices 20 and 30. A resilient, plural segmented 
attachment wall 44 is provided having wall segments 45 
similar to segments 24 of attachment wall 25. Walls 41 
and 43 are similar to walls 21 and 22 above described, 
however, each wall 43 has an integral upwardly extend 
ing wing 42. Spaces 46 are provided between the wings 
42 for increasing air circulation. 

Although three specific embodiments of this invention 
have been described, those skilled in the art may make 
numerous modifications of and departures from these em 
bodiments without departing from the principles of the 
invention. For example, the devices need not be integral 
as described, but may have additional wings or extension 
fins attached by conventional methods such as soldering, 
crimping, etc. Although it is preferred that the fins be 
planar, in some embodiments it is possible to bend the 
wings into L-shapes in order to conserve space and reduce 
the outer diameter of the devices. Further, the attach 
ment wall need not be continuous, i.e., a split attachment 
wall of the type indicated at split 39 in FIG. 5 may be 
employed. This expedient enables increased versatility of 
the devices since the attachment wall need not completely 
encircle an attached component. in some cases the de 
vices may be made from noncontinuous strips of metal 
and welded or crimped together as for example at split 
39 in FIG. 5 or crimp 49 in FIG. 7. 
The heat transfer devices 20, 30 and 40 are preferably 

manufactured from tubular blanks 27, 37 and 47 respec 
tively as shown in FIGS. 2, 6 and 9. Preferably the blanks 
27, 37 and 47 are themselves formed from flat strips of 
preshaped metal which are rolled into a tubular form 
and welded at their ends. Subsequently the strips or 
tubular blanks are bent along fold lines 26 to form the 
corresponding heat transfer devices as will be more fully 
described. 

Having discussed the heat transfer devices and some 
methods of making them according to the invention, it 
is appropriate to consider apparatus for making the 
devices. 
With reference now to FIGS. 10-14 an apparatus in 

accordance with this invention is designated generally at 
50 mounted on a suitable base or table 51. The machine 
comprises generally three major sections, a forming Sec 
tion 52, a feeding section 53 and a linkage section 54. 
The forming section 52 preferably has a series of ten 

equally spaced radially extending dies or forming mem 
bers 55 individually reciprocally mounted in radially ex 
tending channels 56 within a central raised portion of a 
base plate 57. Each of the dies 55 has an inner arcuate 
wall 140 extending between angularly arranged walls 141 
and 142 (FIG. 13). The dies 55 are constantly urged 
radially outwardly by sliding expansion springs 58 indi 
vidually mounted in channels 56 below each die 55, as 
best seen in FIG. 11, with one end of each spring 58 
affixed to an upstanding stop 59 rising from the base plate 
57. An opposite end of each spring 58 urges a lip 60 
of each die 55 outwardly against a cam pusher ring 61. 
A countersunk hole 62 is centrally located at the base 

plate 57 and has an upper widened diameter counter 
sunk portion 63. A preferably ring-shaped insert 64 is 
keyed into the countersunk portion 63 of hole 62. The 
insert 64 has a recessed circular inner portion 65 which 
acts as a means for receiving a tubular blank to be formed 
in the machine 50. Channels 66 are provided in the 
insert 64 and are aligned with corresponding channels 56 
of the base plate 57. A centrally located tubular passage 
way 67 of the insert is aligned with the lower portion of 
hole 62. In effect, the insert 64 is an extension of and 
made integral with the base plate 57. However, the par 
ticular preferred construction allows interchangeability of 
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various sized inserts thereby providing a means for form 
ing varying dimensioned heat transfer devices. For ex 
ample, inserts may be used in the machine having varying 
sized recessed circular inner portions 65. 
With reference now to FIGS. 11, 12 and 13, a cam 

pusher ring 61 is slidably mounted in a circular recess 69 
in the base plate 57. A series of ten cams 79 are pivotally 
and slidably mounted on the top surface of the campusher 
ring 61 by pivot pins 71. The pivot pins 71 are affixed 
to ring 61 and pass into elongated notches 160 in cams 
70 allowing the cams to pivot as well as slide in a general 
radial direction. Preferably, each of the dies 55 is actu 
ated by an adjacent cam 70 pivotably mounted on the cam 
pusher ring 61. The outer portions of the lower surfaces 
72 of the cams 70 rest on the top surface of the cam 
pusher ring 61 while the inner portions 73 rests on a step 
74 of the base plate 57 and notches 75 in dies 55. A cam 
plate 76 is fixedly mounted on a step 77 of the base 
plate 57 and has ten cutout cam portions 78 circularly 
arranged thereon. Cam follow-up pins 79 have conven 
tional pivotably mounted cam rollers 80 projecting up 
wardly from can 70 into the cutout cam portions 78 of 
the cam plate 76. A cover plate 81 is bolted or fixed by 
suitable means to a rim 85 of the base plate 57. As best 
seen in FIG. 10, screws 86 positively retain both the cover 
plate 81 and the cam plate 76 on the rim 85 of the base 
plate 57. 
A series of cam adjustment set screws 87 are mounted 

on the rim 85 of the base plate 57 and aligned with the 
radially extending channels 56. The set screws are re 
ceived in the base plate by thread means and are positively 
located by conventional lock nuts 88. The set screws 87 
form an adjustment for each of the cams 76 to adjust the 
slots 160 with relation to pins 71 and may be locked in 
varying radially located positions so as to contact the cam 
70 and adjust their inward travel at points where the cams 
are aligned with the set screws 87 and channel 56. 
A radially extending tongue 89 is integrally affixed to 

cam pusher ring 61 and projects through a horizontal 
elongated slot 90 in the rim 85 of the base plate 57. 
The cams 70 each have an arcuate inner surface 9 

which slidably engages outer ends of dies 55 as best 
shown in FIG. 13 illustrating a single die 55, cam 70 and 
corresponding cutout 78. Cam surface 9E and curved sur 
face 92 of cutout 78 are designed to translate arcuately 
directed force to radially inwardly directed force against 
an outer end of die 55. Thus, arcuate movement of the 
tongue 89 from the position shown in full line in F.G. 13 
through the position shown in dotted lines, causes arcuate 
inner surface 9 of each cam to move in the direction of 
arrow 94. The cams 70 simultaneously move radially in 
wardly and apply a radial force to each die 55. The inner 
most position of the dies 55 may be preset by adjustment 
of set screws 87 so that when pins 71 are aligned with 
set screws 87 and channels 56 and follower pins 79 have 
reached ends 95 of cutout 78 the inner edges 95 of the 
cams urge the dies 55 to their innermost position. Return 
of the tongue 89 to the position shown in full lines reverses 
the above-described movements and allows the spring ac 
tion of spring 58 to move each die outwardly against its 
corresponding cams 70. 
The feeding section 53 of the machine comprises a tu 

bular casing 100 slidably mounted and keyed to a hori 
zontal extension block 101 which is in turn fixedly at 
tached to a mounting plate assembly 127 as best seen 
in FIGS. 10 and 11. The tubular casing 100 passes ver 
tically through the extension block 10E and has an in 
tegrally attached lower cup-shaped positioning means (93. 
The positioning means 103 preferably is a circular disc 
with a downwardly depending outer tubular rim 104 
adapted to engage a tubular blank 105 which is positioned 
in the insert 64. A central rod or shaft 106 is slidably 
received within the tubular casing 100 and has a forked 
upper end 107 pivotably attached to a linkage arm 168. 
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mandrel end 109. A washer 110 is integrally attached to 
an upper portion of the shaft 106. A helical stripping 
spring 11 surrounds the shaft 106 and is biased between 
the integral washer 110 and an annular shoulder 112 of 
the casing 100. The casing 100 has an inturned upper rim 
113 which acts as an upper stop for the integral washer 
110. 
When a downward pressure is exerted on forked end 

167 of the shaft 166, the tubular casing 100 slides axially 
within extension block 101 and the positioning means 
163 rests on top of the tubular blank 105 with the rim 
104 Surrounding the blank and firmly positioning the 
blank in the machine. Further movement of the shaft 
196 compresses the stripping spring 111 and forces the 
imandrel 109 axially of the tubular blank 105 until the 
lowermost edge of the mandrel is substantially within a 
plane defined by the lowermost edge of the tubular blank. 
After the forming operation, to be described more fully 
below, the completed heat transfer device is formed 
around the mandrel 109 and the shaft 106 is raised. The 
heat transfer device tends to adhere to the mandrel but is 
Stopped from upward movement by the positioning flange 
i03. The integral washer 110 and shaft 106 move ax 
ially upwardly with respect to the tubular casing 100, 
thus stripping the completed heat transfer device from the 
mandrel end 109. 
AS best seen in FIG. 11, the first linkage means for 

Supplying power to the positioning means 103 comprises 
elongated arms 108 and 115 having forked ends 116 and 
i.7 respectively. The arms 108 and 115 form a lever for 
transmitting power from a vertically sliding block 118 to 
the forked end 107 of the vertical shaft 106. It should 
be understood that any conventional joining means may 
be employed to transmit vertically directed forces from the 
sliding block 118 to the vertically mounted shaft 106. In 
the preferred embodiment, a circular linkage disc 120 has 
a central pin 121 passing axially of the disc and firmly 
affixed to parallel mounting plates 122 and 23 which are 
in turn integraily attached to the extension block 101 by 
Screw means. A slot is provided in the circular disc 120 
and receives arns 108 and 115 with forked ends 117 and 
ii.6 lying in side by side relationship and surrounding the 
circular pin 121. Reciprocal movement of the sliding 
block 118 causes the arms 168 and 115 along with disc 
120 to act as a lever around pin 121 which acts as a full 
Crtin. The arms io3 and 15 slide adjacent to each other 
in the slot in the circular disc 120 as the disc 120 rotates 
to keep the horizontal distance between the pivoted ends 
of each arm and consequently the horizontal distance be 
tween shaft E06 and sliding block 118 substantially con 
Stant. 
The vertical sliding block 118 is Cross-shaped in cross 

Section and is keyed within slots 124 and 125 (FIG. 10) 
which slidably mount the block 118 between vertically 
extending parallel support members 126 and 127 of the 
mounting plate assembly 127. A lower forked end of the 
Vertical sliding block 118 carries pin 128 and freely ro 
tatable roller 29. 
The roller 129 is positioned within an angled slot 130 

(FiG. 14), of a T-shaped lower horizontal slidable block 
131. The slot 30 has horizontally extending end por 
tions and an upwardly inclined connecting central por 
tion. The T-shaped block 131 is keyed to lower shoulders 
132 of parallel support plates 125 and 127 and is adapted 
to reciprocally slide in a horizontal direction on the table 
51. Tongue member 89 of the cam pusher ring extends 
through aligned horizontal slots in members 126 and 127 
and is engaged with a horizontal slot 133 in lower T 
shaped portion of the lower horizontal sliding block 131. 
The operation of the assembled machine of this inven 

tion will now be described. The resting position of the 
machine 58 is shown in FIGS. 10 and 11 with the position 
ing means 103 raised and the dies 55 spring biased against 
the cam pusher ring 61 and cams 70. A tubular blank 

The lower end of shaft 106 forms a narrowed diameter 76 05 is positioned within the recess 65 of the insert 64. 
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This positioning may be done by hand or by any con 
ventional mechanical method. When forming the pre 
ferred heat transfer device of this invention as illustrated 
in FIG. 1, the tubular blank has a top edge which is posi 
tioned substantially on a plane passing through the top 
surface of the insert 64, and the rim 104 may be elimi 
nated from the positioning means. When embodiments 
of the type shown in FIGS. 3 and 7 are formed the upper 
portion of the tubular blank projects above the top sur 
face of insert 64. 
A conventional power supply (not shown) for horizon 

tally actuating the sliding block 131 is mounted for recip 
rocal motion at one end of the block. First horizontal 
movement of the sliding block 131 in the direction shown 
at 135 causes roller 129 to move upwardly along the an 
gular slot 30. This movement forces the vertical slid 
ing block 118 upwardly and accordingly causes the posi 
tioning means 193 to engage and firmly position the tu 
bular blank 105 within the insert 64. Further movement 
of the vertical sliding block 118 causes the mandrel 09 
to be depressed against the action of stripping spring 1. 
so that the mandrel is located axially of and within the 
tubular blank 105. At this point, the roller 129 reaches 
a horizontal end portion of the slot i38, and the tongue 
89 is actuated by an end of slot 133 of the block 133 caus 
ing rotation of the cam pusher ring 61 in the direction of 
the arrow shown at 94 in FIG. 13. Dies 55 are simul 
taneously moved inwardly as shown by the dotted lines 
in FIG. 13 and thereby engage the tubular blank forming 
fins between walls 141 and 142 of adjacent dies. The 
centrally located attachment wall 25 is formed against the 
mandrel 109 and arcuate die ends 140. 

Reciprocation of the T-slide block 13i in a direction 
opposite to its original movement returns the cam pusher 
rings 61 to its original position allowing springs 58 to 
return the dies 55 to their outermost radial position. Sub 
sequently, the vertical sliding block 18 is returned to its 
original position and the positioning means and mandrel 
are raised. 

Stripping action now takes place as above described 
and the completed heat transfer device may fall through 
the hole 62 into a collection zone or alternatively, may be 
removed from the upper portion of the machine. 
The forming action of the radially disposed dies 55 has 

been found to be extremely successful in forming U 
shaped fin members on tubular blanks. In the devices 
shown in FIGS. 1-9 the dies 55 are employed to simul 
taneously bend the blanks along the fold lines 26. Sur 
prisingly the machine of this invention is versatile in that 
it not only may handle different sized blanks but may 
also form heat transfer devices having different configura 
tions as illustrated in FIGS. 1-9. Note that in the case 
of blanks as shown in FIGS. 6 and 9, the dies 55 only 
touch the solid lower portion of the blank, allowing the 
wing or projections 42 and 33 to be automatically folded 
into their proper radial positions. 
As will be understood from the above disclosure, a 

preferred method of this invention comprises first form 
ing or providing a tubular blank from a pre-formed thin 
metallic strip. A second step is then performed compris 
ing radially compressing preselected points on the blank 
to form radially extending fins between the areas com 
pressed. Preferably the preselected areas are compressed 
simultaneously to provide an attachment Wall around a 
centrally located mandrel. 
Although there have been described particular pre 

ferred embodiments of the present invention, it is ap 
parent that those skilled in the art may now make nu 
merous departures from and modifications of these en 
bodiments without departing from the inventive concepts. 
For example, the central mandrel may have a circular 
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configuration as shown or rectangular, triangular and 
other configurations may be employed. The attachment 
wall of the heat transfer device may be circular, oval, 
triangular, etc. The fins themselves may not extend radi 
ally but may be offset from the central axis of the heat 
transfer device. In some cases, a split tubular blank may 
be employed and formed in the machine of this invention 
into a radial fin heat transfer device with the split being 
later joined by crimping, soldering or other techniques 
as desired. 
Numerous other modifications may now be made by 

those skilled in the art without departing from the prin 
ciples of the invention disclosed herein, hence, the inven 
tion is to be construed as limited only by the spirit and 
cope of the appended claims. 
What is claimed is: 
1. A heat transfer device for transferring heat between 

attached components and a Surrounding fluid media com 
prising, 
an attachment wall constructed and arranged to resil 

iently engage an attached component at a plurality 
of points on the surface of said component, 

said attachment wall comprising a plurality of arcuate 
wall segments arranged in a ring, 

said wall segments each having end portions normally 
adjacentend portions of each other, 

substantially U-shaped resilient fins extending substan 
tially radially of said wall segments and defining sub 
stantially planar arms integrally attached to individ 
ual adjacent end portions of said wall segments and 
being biased towards each other at said end portions, 

said fins and said attachment wall being unitary and 
connposed of material of high thermal conductivity, 

at least one arm of each of said fins having a substan 
tially planar projection extending substantially radi 
ally of said ring above said arm substantially in the 
same plane as said arm and providing large surface 
areas for transfer of heat between said attachment 
wall and said surrounding fluid media, 

said arms of each fin being substantially adjacent each 
other and providing a spring action to said segments 
permitting said attachment wall to vary in size and 
shape thereby generally conforming to the shape of 
a component surrounded and contacted by said de 
WCe. 

2. A device in accordance with claim 1 wherein said 
projections have a radial length larger than said arms 
and project outwardly of said arms above said fins and at 
tachment wall. 
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