wo 2012/016192 A3 |[IN I 0F 00 OO OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/016192 A3

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

2 February 2012 (02.02.2012) WIPO I PCT
International Patent Classification: (81)
F25B 9/10 (2006.01)
International Application Number:

PCT/US2011/045977

International Filing Date:
29 July 2011 (29.07.2011)

Filing Language: English
Publication Language: English
Priority Data:

61/369,133 30 July 2010 (30.07.2010) US
Applicant (for all designated States except US):

BROOKS AUTOMATION, INC. [US/US]; 15 Elizabeth
Drive, Building 11, Chelmsford, MA 01824 (US).

Inventors; and

Inventors/Applicants (for US only): BARTLETT, Allen,
J. [US/US]; 55 Summit View Road, P.O. Box 2332, New
London, NH 03257 (US). EACOBACCI, Michael, J., Jr.
[US/US]; 58 Old Stagecoach Road, South Attleboro, MA
02703 (US). SYSSOEYV, Sergei [US/US]; 117 Tyler Road,
Townsend, MA 01469 (US).

Agents: SMITH, James, M. et al.; Hamilton, Brook,
Smith & Reynolds, P.C., 530 Virginia Rd, P.O. Box 9133,
Concord, MA 01742-9133 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

[Continued on next page]

(54) Title: MULTI-REFRIGERATOR HIGH SPEED CRYOPUMP

il

14
29
S WA N -
J“‘D \Z ﬂ [ \” \ DE“E
\
28 8 30 34 36
e
50 = T
™ Pa— =
4 i ni 39 |0 - ,An;x/
s R g!] P ; 9 e
| i
0 ; s ;
% —%&Lﬂw ~——S wuj [ e UL AIED ‘ ]E’jj < 2 =
44 [ | \
;428/ X 746 il 0
18 18

52

10

tain a substantially uniform temperature at a periphery of the base plate.

(57) Abstract: A refrigeration system includes a
first refrigerator having a first cooling load at a
first temperature and a second refrigerator having a
second cooling load at a second temperature. Also
included is a thermal coupling between the two re-
frigerators to share thermal load, e.g., cooling load,
between the refrigerators, the coupling being re-
stricted to maintain a difference between the first
and second temperatures. A cryopump includes a
first refrigerator having at least first and second
stages, and a second refrigerator. A thermal coup-
ling between the first stage of the first refrigerator
and a cold end of the second refrigerator is restric-
ted to maintain a temperature difference between
the cold end of the second refrigerator and the first
stage of the first refrigerator. The cryopump also
includes a radiation shield in thermal contact with
the cold end of the second refrigerator, and a con-
densing surtace, spaced from and surrounded by
the radiation shield, and in thermal contact with a
second stage, e.g., coldest stage, of the first refri-
gerator. The restricted thermal coupling can be
configured to balance the cooling load on the two
refrigerators. The thermal coupling can be formed
in a base plate of the radiation shield, the base
plate having varying cross-sectional area to main-
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 3, 4, 6-8

Directed to a refrigeration system with a first refrigerator
having at least first and second stages, the first stage in
thermal contact with a thermal coupling

2. claims: 1, 5

Directed to a refrigeration system wherein a second cooling
load comprises a radiation shield of a cryopump.

3. claims: 2, 6-19

Directed to a cryopump and method comprising a first
refrigerator having at least first and second stages; a
radiation shield in thermal contact with the cold end of a
second refrigerator; and a condensing surface, spaced from
and surrounded by the radiation shield, in thermal contact
with the second stage of the first refrigerator.

4. claim: 20

Directed to a cryopump shield for a cryopump comprising a
radiation shield including a sidewall having an open end and
a closed end; and

a base plate coupled to the closed cnd of the radiation
shield, the base plate including an outer section and an
inner section, the sections connected by a bridge and
defining an opening through the plate, the inner section
configured to be in direct thermal contact with a first
refrigerator, the outer section configured to be in direct
thermal contact with a second refrigerator, the bridge
forming a restricted thermal coupling between two
refrigerators.
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