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(57) Abstract: A cooling device to which an electric circuit may
be mounted includes a cooling body and a cover both defining a
fluid cooling path. Inner and outer seals are provided between the
body and the cover and a leak bypass channels leaking fluid away
from the electric circuit is provided between the inner and outer
seals.



WO 2012/139196 A1 |IIWAT 00N T AN RO

Published:
—  with international search report (Art. 21(3))



WO 2012/139196 PCT/CA2012/000324

TITLE
Cooling device with bypass channel
FIELD
[0001] The present disclosure relates to cooling devices. More

specifically, the present disclosure is concerned with a cooling device to which an

electric circuit is to be mounted and provided with a bypass channel.

BACKGROUND

[0002] Cooling devices are well known in the art of electric circuits.
They are usually designed to collect heat generated by one or more electronic
components and dissipate this collected heat away from the electronic
components to thereby improve their performance or, in some cases, allow them

to function properly.

[0003] Fluids are often used to collect the heat and to transfer it from
the vicinity of the electronic components to the vicinity of the dissipating element.
A drawback with the use of fluid to collect and transfer the heat is the risks of
developing a leak that would bring electric conducting cooling fluid in contact with

the electronic components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] In the appended drawings:
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[0005] Figure 1 is a top plan view of a cooling device according to a first
illustrative embodiment;
[0006] Figure 2 is an inside view of a cover part of the cooling device of
Figure 1;
[0007] Figure 3 is a sectional view of the cooling device taken along line
3-3 of Figure 1;
[0008] Figure 4 is a sectional view of the cooling device taken along line
4-4 of Figure 1;
[0009] Figure 5 is a sectional perspective view of the cooling device of
Figure 1 illustrating the fluid inlet;
[0010] Figure 6 is a top plan view of the cover part of a cooling device

according to a second illustrative embodiment;

[0011] Figure 7 is a sectional view taken along line 7-7 of Figure 6;

[0012] Figure 8 is a top plan view of a cooling device according to a

third illustrative embodiment; and

[0013] Figure 9 is a sectional view taken along line 9-9 of Figure 8.

DETAILED DESCRIPTION
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[0014] The use of the word “a” or “an” when used in conjunction with
the term “comprising” in the claims and/or the specification may mean “one”, but it
is also consistent with the meaning of “one or more”, “at least one”, and “one or
more than one”. Similarly, the word “another” may mean at least a second or

more.

[0015] As used in this specification and claim(s), the words “comprising”
(and any form of comprising, such as “comprise” and “comprises”), “having” (and
any form of having, such as “have” and “has”), “including” (and any form of
including, such as “include” and ‘“includes”) or “containing” (and any form of
containing, such as “contain” and “contains”), are inclusive or open-ended and do

not exclude additional, unrecited elements or process steps.

[0016] In the present specification in the appended claims, various
terminology which is directional, geometrical and/or spatial in nature such as
“longitudinal”, "horizontal", "front", rear", "upwardly", "downwardly", etc. is used. It
is to be understood that such terminology is used for ease of description and in a
relative sense only and is not to be taken in any way as a limitation upon the
scope of the present disclosure.

[0017] In the present description and in the appended claims, the
expression “electric circuit” is to be construed as meaning either discrete electronic

components or multiple electric components mounted to a board.

[0018] Other objects, advantages and features of the cooling device

provided with a bypass channel will become more apparent upon reading of the
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following non-restrictive description of illustrative embodiments thereof, given by

way of example only with reference to the accompanying drawings.

[0019] According to an illustrative embodiment, there is provided a

cooling device for an electric circuit; said cooling device comprising:
a body;

a cover so configured and sized to be mounted to the body, the

cover defining, with the body, a fluid cooling path;

inner and outer seals provided between the cover and the body to

prevent fluid from egressing the fluid cooling path;

wherein one of the body and cover is provided with a leak bypass,
provided between the inner and outer seals, that collects and channels leaking
fluid.

[0020] Generally stated, the illustrative embodiments described herein
proposes to use a cooling body having an electric circuit receiving surface and
constructed in two layers, i.e. a body and a cover, defining a cavity therebetween.
A cooling path is provided in the cavity. The junction of the two layers is sealed
with inner and outer spaced apart O-rings and is provided with a bypass channel
provided between the inner and outer O-rings. The bypass channel and the outer

O-ring provide a leaking path should a leak develop in the inner O-ring.

[0021] Figures 1 to 5 illustrate a cooling device 10 according to a first
illustrative embodiment.
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[0022] As can be better seen from Figure 3, the cooling device 10
includes a generally planar body 12 and a generally planar cover 14 having a
circuit receiving surface 16. The cover 14 is mounted to the body 12 via a plurality

of fasteners 18.

[0023] One or many electric circuits (not shawn) may be mounted to the
surface 16 via fasteners (also not shown). The electric circuits may also be

mounted to the underside 20 of the body 12.

[0024] The body 12 and cover 14 are each made of a single piece of
heat conductive material, such as for example aluminum, that may be machined or

otherwise formed into the desired shape.

[0025] The body 12 includes a relatively wide fluid cooling channel 22
having a U-shape cross-section as can be seen in Figure 3 and defining a U-
shape fluid channel 22 as can be seen in Figure 1. A fluid inlet 24 and a fluid

outlet 26 are provided in the body 12 and will be described hereinbelow.

[0026] The cover 14 includes fins 28 configured and sized to enter the
cooling channel 22 as can be seen in Figure 3. These fins 28 may also be seen

from Figure 2 illustrating the underside of the cover 14.

[0027] When the cover 14 is assembled to the body 12 as illustrated in
Figure 3, a fluid cooling path is defined.
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[0028] The periphery of the fluid cooling channel 22 is provided with a
continuous projection 30 and the cover 14 is provided with a corresponding
channel 32, which has larger dimensions to allow a seal, in the form of an inner O-

ring 34, to be inserted therebetween.

[0029] The O-ring 34 is therefore compressed between the cover 14
and the body 12 to prevent leaks of the cooling fluid.

[0030] The cooling device 10 is also provided with a second safety
feature to prevent eventual leaking cooling fluid to reach the electric circuits

mounted to the surfaces 16 and/or 20.

[0031] This second safety feature takes the form of a bypass channel
36 providing a leaking path should a leak develop in the inner O-ring 34 is also

provided on the undersurface of the cover 14.

[0032] The bypass channel 36 follows the periphery of the channel 22,
thereby encircling the channel 22 and the inner O-ring 34. Two leak bypasses 38
and 40 are laterally provided on the underside of the cover 14 and are in
connection with the bypass channel 36 to allow leaking fluid to egress the cooling
device 10 without damaging the electric circuits (not shown). These lateral leak
bypasses 38 and 40 may also be viewed in Figure 3.

[0033] The cooling device 10 is also provided with a third safety feature
to prevent eventual leaking cooling fluid to reach the electric circuitss mounted to
the surfaces 16 and/or 20.
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[0034] This third safety feature takes the form of a outer O-ring 34
ensuring that the liquid entering the bypass channel 36 reaches the leak bypasses

38 and 40 without leaking elsewhere.

[0035] The periphery of the bypass channel 36 is thus provided with a
projection 30’, and the cover 14 is provided with a corresponding channel 32’
which has larger dimensions to allow a seal, in the form of the second O-ring 34,
to be inserted therebetween. Of course, the second O-ring 34’ is not continuous

and has portions on both sides of the leak bypasses 38 and 40.

[0036] Turning to Figure 5, which is a sectional view illustrating the inlet
24, it will be apparent to one skilled in the art that the inlet 24 is entirely done in the
body 12 and therefore does not require a dedicated seal between the body 12 and

the cover 14.

[0037] It is to be noted that while the body of the cooling device is
shown herein as having a generally rectangular circuit receiving surface 14, other

surface shapes could be used, depending on the application.

[0038] It is also to be noted that while the seal between the cover and
the body has been described hereinabove as being O-rings, other types of seals
could be used.

[0039] It is also to be noted that the wavy nature of the fins 28 is not

essential and that other types of fins could be used. Of course, other schemes to
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increase the contact surface between the water and the walls of the cooling path

could be used.

[0040] Turning now to Figures 6 and 7 of the appended drawings, a
cooling device 100 according to a second illustrative embodiment will be
described. Since the cooling device 100 is very similar to the cooling device 10
described hereinabove, and for concision purpose, only the differences

therebetween will be described hereinbelow.

[0041] Generally stated, a main difference between the cooling
assemblies 10 and 100 concerns the two leak bypasses 102 and 104 that are
defined as through holes going through the entire thickness of the body 12 instead
of being laterally provided as illustrated in Figure 2. This allows the projection 106,

the cavity 108 and the outer O-ring 110 to be continuous.

[0042] Of course, one skilled in the art will understand that the electric

circuits (not shown) are intended to be mounted to the surface 16 only.

[0043] Turning now to Figure 8 and 9 of the appended drawings, a
cooling device 200 according to a third illustrative embodiment will be described.

[0044] The cooling device 200 includes a cover 202 integrally formed
with a peripheral wall 204 and provided with a cooled portion 206 onto which

electronic components (not shown) can be mounted.
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[0045] The cooling device 200 also includes a circuit board receiving
bay 210 configured and sized to receive an electric circuit board (not shown) so
that the undersurface of the circuit board is in direct contact with the cooling fluid
to thereby remove the cover interface between the parts to be cooled and the

cooling medium.

[0046] More specifically, the bay 210 includes an inlet 212, an outlet
214, a chamber 216 defining a cooling fluid path where cooling fluid is brought in
contact with the underside of the electric circuit, an inner seal 218, an outer seal

220 a peripheral channel 219 and a leak bypass 222.

[0047] Both the inlet 212 and the outlet 214 consist of tapered
apertures that allow a substantially constant flow of cooling fluid along the entire
width of the chamber 216 to thereby cool the entire undersurface of the electric

circuit board adequately.

[0048] The inner and outer seals 218 and 220 include respective
channels and O-rings. The leak bypass 222 is provided between the inner and
outer seals 218 and 220 is fluidly connected to the channel 219 and goes through

the body of the cooling device.

[0049] A plurality of apertures 224 are provided to releasably mount the
electric circuit board (not shown) to the cooling device 200 to thereby seal the bay
210.

[0050] It is to be understood that the cooling device is not limited in its
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application to the details of construction and parts illustrated in the accompanying
drawings and described hereinabove. The cooling device is capable of other
embodiments and of being practiced in various ways. It is also to be understood
that the phraseology or terminology used herein is for the purpose of description
and not limitation. Hence, although the present cooling device has been described
hereinabove by way of illustrative embodiments thereof, it can be modified, without

departing from the spirit, scope and nature of the subject invention.
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WHAT IS CLAIMED IS:

1. A cooling device for an electric circuit; said cooling device
comprising:

a body;

a cover so configured and sized to be mounted to the body, the
cover defining, with the body, a fluid cooling path;

inner and outer seals provided between the cover and the body to
prevent fluid from egressing the fluid cooling path;
wherein one of the body and cover is provided with a leak bypass, provided

between the inner and outer seals, that collects and channels leaking fluid.

2. The cooling device of claim 1, wherein the leak bypass

includes a channel provided in one of the body and cover.

3. The cooling device of claim 2, wherein the channel goes

around the fluid cooling path.

4. The cooling device of claim 1, wherein the inner and outer
seals each include a projection provided on one of the body and cover; a
corresponding channel provided on the other of the body and cover and a sealing

material provided between the projection and the channel.

9. The cooling device of claim 4, wherein the sealing material
includes an O-ring.
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6. The cooling device of claim 1, wherein the cover and the body

both include an electric circuit receiving surface.

7. The cooling device of claim 1, wherein the leak bypass

includes a aperture through the body of the cooling device.

8. The cooling device of claim 1, wherein the leak bypass

includes a lateral aperture provided in either one of the cover and the body.

9. The cooling device of claim 8, wherein the outer seal is

discontinuous.

10. The cooling device of claim 1, wherein the cover includes a
circuit receiving bay configured and sized to receive a circuit board; the circuit bay
including inner and outer seals and a leak bypass provided between the inner and

outer seals.

11. The cooling device of claim 10, wherein the circuit receiving
bay also includes a channel provided between the inner and outer seals; the

channel being associated with the leak bypass.

12. The cooling device of claim 10, wherein the inner and outer

seals each includes a channel and sealing material provided in the channel.

13. The cooling device of claim 12, wherein the sealing material

includes an O-ring.
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14. The cooling device of claim 10, further comprising a fluid
receiving chamber including a cooling fluid inlet and a cooling fluid outlet; the fluid
receiving chamber defining a cooling fluid path between the fiuid inlet and the fluid

outlet.

15. The cooling device of claim 14, wherein the fluid inlet and the

fluid outlet are tapered.



PCT/CA2012/000324

WO 2012/139196

1/9

26

°___J

Lo

5
-/

@)

4

~

pm————————

§2) © i

«/ o

Fr—e7_]




WO 2012/139196 PCT/CA2012/000324
2/9




WO 2012/139196

10

/

\
o

=
N

S

\\\(X\
’74

40

L7 A7 //[';7‘/7’
|

A

14

/ 2 U ‘
NNNANAANANNNNNNAANNNSSS

7?5’

34’
\

_25’

7

!

J0

Z

38’
/

s

s~

82777/ 7

ST

SONNNNN
NN
\\\\\\\\\‘

]

SONNNSN]

N
NN
NN

ANNNNNANY
I/
2 /

N
03 \
Q—

-
<

AANNNANNANNNNNANNNNNNNNNNNN

\

A\

”_\\—

L

PCT/CA2012/000324

T _ 3

2

J0

:



PCT/CA2012/000324
4/9

WO 2012/139196

% % c» / m 05 o5 g
/ ////////V/ NNANNNNNNNNNNN /// \/ ///////////// /////////// /
/ 28 &\d A 6 %\m /NW% &M\%\ \v%

\\

or



PCT/CA2012/000324

WO 2012/139196




WO 2012/139196 PCT/CA2012/000324

6/9




PCT/CA2012/000324

A —— s

207 74 N\. oc cé  opr

) ) LR ) )

7/9

WO 2012/139196

Mm//ﬂ ( %@/ m/m m/m NANANN ///////M/ ////// /W\\/// SANAAANNAANNANNNN /ﬂ/ / ( /
w“_\\w/\ \W// /\\ \\\\%\\ " ,,./\f 2 \\\\\\\w\,\w/\ % \\\\ & ﬁ\ / \ m \\\Wﬁ /
95 / 807 &
N or7 97 &7 % & 7

aoor




PCT/CA2012/000324

WO 2012/139196

8/9

——————— e

o/

902

(o

\

e —————— e

T
\

S — ————— e e




9/9

»

14
[

7

7

/
2072

\\\\\\? (7

7
- /[ ez 9iz \ i
\ \ ZAR .




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CA2012/000324

A. CLASSIFICATION OF SUBJECT MATTER
IPC: HO5K 7/20 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: HO5K 7/20 (2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic database(s) consulted during the international search (name of database(s) and, where practicable, search terms used)
Databases: EPOQUE (Epodoc, English Full Text); Google Scholar/ patent.

Keywords: Cooling device, bypass channel, fluid cooling path/ channel,

cavity, fluid egress.

fluid inlet/ outlet, inner/ outer seal/ O-ring, fluid leak(ing) (path),

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* |[Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CA2568678A1 (MESSIER et al.) 20 June 2007 (20-06-2007) 1-9
Y * whole document * 10-15
Y W095/08844 (KUHNERT etal.) 30 March 1995 (30-03-1995) 10-15

* abstract; figs. 1-2 *

A US2005/0068725A1 (HOULE etal.) 31 March 2005 (31
* whole document *

-03-2005) 1-15

[ ] Further documents are listed in the continuation of Box C.

[X] See patent family annex.

* Special categories of cited documents :
“A” document defining the general state of the art which is not considered
to be of particular relevance
“BE” earlier application or patent but published on or after the international
filing date
“L” document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other means

“p” document published prior to the international filing date but later than
the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the apﬁhc_atlon but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

07 June 2012 (07-06-2012)

Date of mailing of the international search report

28 June 2012 (28-06-2012)

Name and mailing address of the ISA/CA
Canadian Intellectual Property Office

Place du Portage I, C114 - 1st Floor, Box PCT
50 Victoria Street

Gatineau, Quebec K1A 0C9

Facsimile No.: 001-819-953-2476

Authorized officer

Michal Bordovsky (819) 994-7533

Form PCT/ISA/210 (second sheet ) (July 2009)

Page 2 of 3




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CA2012/000324

Patent Document Publication Patent Family Publication
Cited in Search Report Date Member(s) Date
CA2568678A1 20-06-2007 CA2568678A1 20-06-2007
WO9508844A1 30-03-1995 WO9508844A1 30-03-1995
US2005068725A1 31-03-2005 US2005068725A1 31-03-2005
Us7019971B2 28-03-2006
US2006120048A1 08-06-2006
UsS7421780B2 09-09-2008

Form PCT/ISA/210 (patent family annex ) (July 2009)

Page 3 of 3




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report

