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PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No.: 1006
Ponder, et al.
Group Art Unit: 1751

Serial No.: 10/937,736

Examiner: Unknown

Filed: 09/08/2004

Docket No.: 821920-1030

For: Refrigerant with Lubricating Oil for Replacement of R-22 Refrigerant

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Sir:

This information disclosure statement is filed in accordance with 37 C.F.R. §§ 1.56, 1.97, and 1.98, and specifically:

B under37CFR 1.97(b), or
(within Three months of filing national application; or date of entry of international application; or before
mailing date of first office action on the merits; whichever occurs last)

J under 37 CFR 1.97(c) together with either a:
O Statement Under 37 C.F.R. 1.97(e), or

O a $180.00 fee under 37 CFR 1.17(p), or
(After the CFR 1.97(b) time period, but before the final office action or notice of allowance, whichever
occurs first)

O under 37 CFR 1.97(d) together with a:
O Statement under 37 CFR 1.97(e), and
] a $180.00 petition fee set forth in 37 CFR 1.17(p).

(Filed after final office action or notice of allowance, whichever occurs first, but before payment of the
issue fee)

Enclosed is a check in the amount of $
Enclosed is Credit Card Payment Form (PT(O-2038) in the amount of $

Please charge $ to deposit account . At any time during the pendency of this application, please charge any
fees required to Deposit Account pursuant to 37 CFR 1.25. The Commissioner is hereby requested to credit any
overpayment to Deposit Account No.

Applicant(s) submit herewith Form PTO 14494 - Information Disclosure Statement by Applicant together with copies
(where required) of patents, publications or other information of which applicant(s) are aware, which applicant(s)
believe(s) may or may not be material to the examination of this application and for which there may be a duty to disclose
in accordance with 37 CFR 1.56. As required by 37 C.F.R. §1.98(a), a legible copy of each document is provided.

A concise explanation of the relevance of foreign language patents, foreign language publications and

other foreign language information listed on PTO Form 1449, as presently understood by the individual(s) designated in
37 CFR 1.56(c) most knowledgeable about the content is given on the attached sheet, or where a foreign language patent
is cited in a search report or other action by a foreign patent office in a counterpart foreign application, an English
language version of the search report or action which indicates the degree of relevance found by the foreign office is listed
on the form PTO 1449 and is enclosed herewith.
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The following rights are reserved by the Applicant(s): the right to establish the patentability of the claimed invention
over any of the listed documents should they be applied as reference, and/or the right to prove that some of these documents
may not be prior art, and/or the right to prove that some of these documents may not be enabling for the teachings they purport
to offer.

This statement should not be construed as a representation that an exhaustive search has been made, or that
information more material to the examination of the present application does not exist. Any statements or identifications
regarding the relevance of any portion(s) of cited references should not be construed as a representation that the most relevant
portion(s) have been identified, and the absence of such statements or identifications should not be construed as representations
that there are no relevant portion(s). The Examiner is specifically requested not to rely solely on the materials submitted
herewith. The Examiner is requested to conduct an independent and thorough review of the documents, and to form
independent opinions as to their significance.

It is requested that the information disclosed herein be made of record in this application and that the Examiner initial and
return a copy of the enclosed PT(O-1449 to indicate the documents have been considered.

Also enclosed is the International Search Report and Written Opinion issued in connection with corresponding
International Application PCT/US04/29643.

Respectfully Submitted,

THO » KAYDEN, HORSTEMEYER
& KISLEY, L.L.P.

By: l b M/n .

Todd Deveau, Reg. No. 29,526

100 Galleria Parkway, Suite 1750
Atlanta, Georgia 30339-5948
770-933-9500
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CERTIFICATE OF MAILING

I hereby certify that the below listed items are being deposited with the U.S. Postal
Service as first class mail in an envelope addressed to:

Mail Stop
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

on }//Cf/ob/

Sppie (Y crn AL

Laurie Delesandro

In Re Application of:

Confirmation No.: 1006

Ponder, et al.

Group Art Unit: 1751
Serial No.: 10/937,736

Examiner: Unknown
Filed: 09/08/2004

Docket No.: 821920-1030

For: Refrigerant with Lubricating Oil for Replacmenet of R-22 Refrigerant
The following is a list of documents enclosed:

Return Postcard
Information Disclosure Statement
PTO 1449

Further, the Commissioner is authorized to charge Deposit Account No. 20-0778 for any
additional fees required. The Commissioner is requested to credit any excess fee paid to Deposit
Account No. 20-0778.
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Page 1 of 1

Form PTO-1449

Attorney Docket No. Serial No.
' §21920-1030 10/937,736
ATION DISCLOSURE CITATION Applicant
Ponder, et al.
w
fEB 227% Y (Use several sheets if necessary) Filing Date Group
X 09/08/2004 1751
¢ 7 aoratsS U.S. PATENT DOCUMENTS
Examiner | Item Document Date Name Class | Subclass | Filing Date
Initials Number If Appropriate
A 6,000,230 12/14/99 |Kanno, et al.
B 5,709,090 01/20/98 | Endo, et al.
c , :
D
E
F
G
H
1
J
K
FOREIGN PATENT DOCUMENTS
Document Date Country Class Subclass | Translation
Number
Yes No
L EP 0742274 Al 11/13/96 | Europe X
M
N
0
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, etc.)

P
Q
R

* EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if notin
conformance and not considered. Include copy of this form with next communication to the applicant.

EXAMINER'S SIGNATURE:

DATE CONSIDERED:

Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE
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EP 0742 274 A1

o 9)) N UL TARADOTIORUACR RGN

Office européen des brevets (1) EP 0 742 274 A1
(12) DEMANDE DE BREVET EUROPEEN
(43) Date de publication: (51) Inc1&: CO9K 5/04

13.11.1986 Bulletin 1996/46
(21) Numéro de dépbt: 96400976.5

(22) Date de dépbt: 07.05.1996

(84) Etats contractants désignés: * Macaudiere, Sylvie
DEESFRGBIT 92600 Asnieres (FR)
(30) Priorité: 12.05.1995 FR 9505644 (74) Mandataire: Leboulenger, Jean
Eif Atochem S.A,,
(71) Demandeur: ELF ATOCHEM S.A. spartement Propriéié Industrielle,
92800 Puteaux (FR) ’ ex 42 - La Défense 10

091 Paris ia Défense (FR)
(72) Inventeurs:
+ Fauvarque, Pierre
75014 Parls (FR)

{

1

(54) Mélanges non azéotrophiques de 1,1,1,2-tétrafl ‘ roéthane, difluorométhane et
pentafluoroéthane, et leur application comme fluides frigorigénes '

(57) Pour remplacer ls mélange azéotropigue de di- 602 80%de 1,1,1,2-t6trafluoroéthane, 4 4 35% de pen-
chiorodifiucrométhans et de 1,1-difluoroéthane (R-500) taflucroéthane et 5 & 16 % de diflucrométhane.
en réfrigération de transport, l'invention propose d'utili- Les propriétés thermodynamiques de ¢e mélange
ser un mélange non azéotropique contenant en masse sont trés proches de celles du mélange R-500.

Printed by Jouve, 75001 PARIS (FR)
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Description

La présente invention concerne le domaine de la réfrigération et a plus particulizrement pour objet des mélanges
non azéotropiques de fluides frigorigdnes n'ayant pas ou peu d'action sur environnement, pour remplacer les chioro-
fluorocarbures (CFC) ou hydrochlorofiucro-carbures (HCFC) dans les systémes de réfrigération.

Dans les systdmes exploités en réfrigération de transport, on opére selon un cycle themmodynamique défini gé-
néralement par une température d'évaporation pouvant descendre jusqu'a - 35°C, une température de condensation
comprise entre 50 et 70°C, un sous-refroidissement liquide de Fordre de - 5°C et une surchaufie des vapeurs égale &
au moins 10°C.

Le fluide frigorigéne couramment utilisé en réfrigération de transport est le mélange azéotropique (appelé R-500)
de dichlorodifiucrométhane et de 1,1-diflucroéthane. Ce mélange, préféré au dichlorodifluorométhane, permet d'ob-
tenir une excellente capacité frigorifique, tout en gardant des niveaux de pression raisonnables. Or, il est maintenant
établi qu'en raison de-leur action sur 'ozone, les CFC et HCFC et en particulier le R-500, devront, & plus ou moins
longue échéance, étre remplacés par des fluides frigorigénes moins agressifs vis-a-vis de Fenvironnement.

Pour remplacer le R-500 dans les installations de réfrigération, le substitut doit présenter des propriétés thermo-
dynamiques, en particulier une capacité frigorifique et des pressions de fonctionnement, aussi proches que possible
de celles du R-500. D'autre part, pour la bonne stabilité du produit et la durabilité du matériel, il est souhaitable que
la température de refoulement n'excade pas celle du R-500 de plus de 15°C environ. Enfin, le substitut doit &tre inin-
flammable.

Le 1,1,1,2-16trafluoroéthane (HFC-134a), le difiluorométhane (HFC-32) et le pentafiuoroéthane (HFC-125) n'ont
comparativement aux composés chlorés aucune action sur fozone.

Les HFC-125 et 32, bien qu'ayant une excellente capacité frigorifique, présentent Finconvénient majeur d'étre des
fluides haute pression. De plus, le HFC-32 est un composé inflammable.

Le HFC-134a, composé ininflammabile, est un bon fluide frigorigéne en terme defficacité, mais sa trop faible ca-
pacité frigorifique rend son emploi difficile comme substitut au R-500.

I a maintenant été trouvé que les mélanges contenant en masse environ 60 & 80 % de HFC-134a, 424 35 % de
HFC-125 et 5 a 16 % de HFC-32, présentent des propriétés thermodynamiques, en particulier une capacité frigorifique,
trés proches de celles du R-500 et une tension de vapeur & 25°C qui n'excéde pas de plus de 20 % celle du R-500.
De plus, ces mélanges sont ininflammables & 100°C.

Les mélanges selon linvention peuvent donc étre utilisés dans les systémes de réfrigération de transport. On
utilise de préférence les mélanges contenant 65 & 75 % de HFC-134a, 9 a 12 % de HFC-32 et 13 4 26 % de HFC-
125, le mélangs tout particuliérement préféré contenant environ 70 % de HFC-134a, 20 % de HFC-125 et 10 % de
HFC-32. i

Les exemples suivants illustrent Finvention sans la limiter. 0

EXEMPLE 1

- Cet exemple montre que la tension de vapeur des mélanges non azéotropiques de HFC-134a/HFC-125/HFC-32
est proche de celle du R-500 et ce sur une large gamme de température.

Le tableau 1 rassemble les données pour différents mélanges & 25°C et le tableau 2 rassemble les données a
différentes températures pour un mélange contenant en masse 70 % de HFC-134a, 20 % de HFC-125 et 10 % de
HFC-32. Cette tension de vapeur ne dépasse pas celle du R-500 de plus de 20 %, ce qui est acceptable pour un
substitut.

TABLEAU 1
HFC-134a/MFC-125/HFC-32 (% masse) | Pression bulle (bar) | Tenslon vapeur R-500 (bar) | Ecart (%)
60/35/5 9,15 7,69 19
65/26/9 9,23 7,69 20,0
70/20/10 ‘ 9,02 7.69 17,3
751312 8,80 7,69 15,7
B80N1S5/5 7,99 7.69 3,8
80/4/16 8,93 7,69 16,1
2
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TABLEAU 2
Température (°C) | Pression buile (bar) | Tension vapeur R-500 (bar) | Eecart (%)
-35 1,05 0,949 138
-20 1,99 1,77 ‘ 14,1
-5 3.50 306 14,7
15 6,73 578 16,4
30 10,36 879 17,8
45 15,28 12,82 19,3
55 19,43 16,17 20,0

EXEMPLE 2

Le domaine d'inflammabilité des mélanges d'HFC-134a/HF C-125/HFC-32 a 616 déterminé en recherchant le maxi-
mum de produit inflammable acceptable dans le mélange pour que ce dernier reste ininflammable.

Cetis détermination a 6té réalisée selon la norme ASTM E681-B5 sous pression atmosphérique et & deux tempé-
ratures (25 et 100°C). Le tableau 3 résume les résuliats obtenus :

TABLEAU 3
Fluide dans HFC-32 | Maximum HFC-32 (% masse)
25°C 100°C
HFC-125 63 58
HFC-134a 51,5 - 33

Le tableau 4 montre I'évolution des compositions des phases vapeur et liquide d'un mélange contenant en masse
70 9% de HFC-134a, 20 % de HFC-125 et 10 % de HFC-32 en fonction de la température et du taux de remplissage
(15 % et 90 % volume).

TABLEAU 4
Température (°C) | Composition HFC-134a/HFC-125HFC-32 (% masse) Taux remplissage % volume
Phase liquide Phase vapeur
-25°C 70/20/10 47,8/32,5119,7 90
25°C 70/20110 55,7/27,8/16,5 90
60°C 70/20/10 61/24,8/14,2 . 90
-25°C 70,7/19,6/8,7 48,8/32/19,2 15
25°C 72,2/18,8/9 58,6/26,4/15 15
60°C 73,1/18,386 | 64,6/2312,4 18

Ces résultats montrent que ce mélangs est ininflammable & 100°C sur une large gamme de température et de
taux de remplissage.

EXEMPLE 3

Cet exemple illustre Putilisation des mélanges de HFC-134a, HFC-125 et de HFC-32 selon l'invention comme
fluides frigoriganes. ’ :

Les performances thermodynamiques ont été comparées & celle du R-500 pour un cycle thermodynamique stan-
dard défini comme suit . ’

B Température de condensation : +50°C
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B Température d'évaporation :
@ Température entrée compresseur :
B Sous-refroidissement liquide :

-35°C

-5°C

EP 0742 274 A1

18°C

Le tabieau 5 résume les performances thermodynamiques observées dans ces conditions pour difiérents mélan-

ges de linvention.

, TABLEAU 5

Composition HFC- Glissement Capacité frigorifique Ditférence cOoP*

134a/HFC-125MFC- température volumicgue® température

32 (% masse) évaporateur (K) refoulement* (K)
BOM3SET 19 0,940 -9 10,045
60/24/16 28 1,047 +3 0,940
65/26/9 21 0,984 -3 0,95

70/20/10 1.9 0,940 -2 0,955
75/19/12 19 0,935 +04 0,955
80/15/5 1 0,852 6 0,965
80/4/16 1.9 0,947 +5 0,860

* relativement au R-500

Le tableau 6 résume les mémes données, mais pour une température de condensation plus sévére (67°C) et une
température d'entrée compresseur de 32°C, les autres conditions élant inchangées.

TABLEAU 6
Composition HFC- Glissement Capacité frigorifique Différence ' COP*
134a/HFC-125/HFC- température volumigue*  température
32 (% masse) évaporateur (K) refoulement® (K)
60/35/5 1,2 0,880 -10 0,900
60/24/16 1,9 0,980 +3 0,920
65/26/9 1,4 0,900 -4 0,905
70/20/10 1,3 0,890 -2,6 0,920
75/13/12 1,3 0,890 +0,4 0,93
80/15/5 0,7 0,815 -7,6 0,840
80/4/16 1,4 0,905 +4,9 0,935

* relativement au R-500

Revendications

1. Msélange non azéotropique contenant en masse 60 & 80 % de 1,1,1 .2—tétraﬁuoroéthane,b 5 & 16 % de diflucromeé-
thane et 4 & 35 % de pentafiuoroéthane.

rométhane et 13 & 26 % de pentafluoroéthane.

2. Mélange selon la revendication 1 contenant en masse 65 75 % de 1,1,1,2-tétraflucroéthane, 9 4 12 % de difluo-

3. Msélange selon la revendication 2 contenant en masse environ 70 % de 1,1,1 ,2-tétrafluoroéthane, 10 % de difluo-
rométhane et 20 % de pentafluoroéthane.

4. Utilisation d'un mélange selon l'une des revendications 1 & 3 comme fluide frigorigéne pour la réfrigération.

5. Utilisation d'un mélange selon I'une des revendications 1 4 3 pour remplacer le R-500 en réfrigération de transport.
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‘ PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No.: 1006

Ponder, et al.

Group Art Unit: 1751
Serial No.: 10/937,736

Examiner: Unknown
Filed: 09/08/2004

Docket No.: 821920-1030
For: Refrigerant with Lubricating Oil for Replacement of R-22 Refrigerant

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Sir:
This information disclosure statement is filed in accordance with 37 C.F.R. §§ 1.56, 1.97, and 1.98, and specifically:

4 under 37 CFR 1.97(b), or
(within Three months of filing national application; or date of entry of intemational application; or before
mailing date of first office action on the merits; whichever occurs last)

] under 37 CFR 1.97(c) together with either a:
Statement Under 37 C.F.R. 1.97(e), or
L] a $180.00 fee under 37 CFR 1.17(p), or

(After the CFR 1.97(b) time period, but before the final office action or notice of allowance, whichever
oceurs first)

O under 37 CFR 1.97(d) together with a:
] Statement under 37 CFR 1.97(e), and
] a $180.00 petition fee set forth in 37 CFR 1.17(p).

(Filed after final office action or notice of allowance, whichever occurs first, but before payment of the
issue fee)

Enclosed is a check in the amount of $
Enclosed is Credit Card Payment Form (PTO-2038) in the amount of $

Please charge $ to deposit account . At any time during the pendency of this application, please charge any
fees required to Deposit Account pursuant to 37 CFR 1.25. The Commissioner is hereby requested to credit any
overpayment to Deposit Account No.

4] Applicant(s) submit herewith Form PTO 14494 - Information Disclosure Statement by Applicant together with copies
(where required) of patents, publications or other information of which applicant(s) are aware, which applicant(s)
believe(s) may or may not be material to the examination of this application and for which there may be a duty to disclose
in accordance with 37 CFR 1.56. As required by 37 C.F.R. §1.98(a), a legible copy of each document is provided.

] A concise explanation of the relevance of foreign language patents, foreign language publications and
other foreign language information listed on PTO Form 1449, as presently understood by the individual(s) designated in
37 CFR 1.56(c) most knowledgeable about the content is given on the attached sheet, or where a foreign language patent
is cited in a search report or other action by a foreign patent office in a counterpart foreign application, an English
language version of the search report or action which indicates the degree of relevance found by the foreign office is listed
on the form PTO 1449 and is enclosed herewith.
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The following rights are reserved by the Applicant(s): the right to establish the patentability of the claimed invention
over any of the listed documents should they be applied as reference, and/or the right to prove that some of these documents
may not be prior art, and/or the right to prove that some of these documents may not be enabling for the teachings they purport
to offer.

This statement should not be construed as a representation that an exhaustive search has been made, or that
information more material to the examination of the present application does not exist. Any statements or identifications
regarding the relevance of any portion(s) of cited references should not be construed as a representation that the most relevant
portion(s) have been identified, and the absence of such statements or identifications should not be construed as representations
that there are no relevant portion(s). The Examiner is specifically requested not to rely solely on the materials submitted
herewith. The Examiner is requested to conduct an independent and thorough review of the documents, and to form
independent opinions as to their significance.

It is requested that the information disclosed herein be made of record in this application and that the Examiner initial and
return a copy of the enclosed PTO-1449 to indicate the documents have been considered.
Respectfully Submitted,

THOMAS, KAYDEN, HORSTEMEYER
& LEY, LLE.

By:
Todd Deveau, Reg. No. 29,526
100 Galleria Parkway, Suite 1750
Atlanta, Georgia 30339-5948
770-933-9500
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Page 1 of 2

Form PTO-1449 Attorney Docket No. Serial No.
821920-1030 10/937,736
ATION DISCLOSURE CITATION Applicant
Ponder
L, OCT 0 8 2005 - (Use several sheets if necessary) Filing Date Group
' & 09/08/2004 1751
<pen & U.S. PATENT DOCUMENTS
Examiner | Item Document Date Class Subclass | Filing Date
Initials Number If Appropriate
A 3,092,981 06/11/63  |Begeman et al.
B 3,642,634 02/15/72 | Olund
C 3,733,850 05/22/73 | Olund
D 4,046,533 09/06/77 | Olund
E 4,963,282 10/16/90  Jolley et al.
F 4,971,712 11/20/90 | Gorski et al.
G 4,983,312 01/08/91 Tamura et al.
H 5,096,606 03/17/92  [Hagihara et al.
I 5,145,594 09/08/92 Anton et al.
J 5,254,280 10/19/93 | Thomas et al.
K 5,384,057 01/24/95  [Wilczek
FOREIGN PATENT DOCUMENTS
Document Date Country Class Subclass Translation
Number
Yes  No|
L JP 5093198A 04/16/93  |Japan X
M X
N
O
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, efc.)

P
Q
R

* EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to the applicant.

EXAMINER'S SIGNATURE:

DATE CONSIDERED:

Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE
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Page 2 of 2

Form PTO-1449 Attorney Docket No. Serial No.
§21920-1030 10/937,736
INFORMATION DISCLOSURE CITATION Applicant
Ponder
(Use several sheets if necessary) Filing Date Group
09/08/2004 1751
U.S. PATENT DOCUMENTS
Examiner | Item Document Date Class | Subclass | Filing Date
Initials Number If Appropriate
A 5,417,872 05/23/95  [Fukuda et al.
B 5,431,835 07/11/95  [Katafuchi et al.
C 5,454,966 10/03/95  [Thomas et al.
D 5,492,643 02/20/96  [Weber, III
E 5,520,833 05/28/96  [Kaneko
F 5,942,149 08/24/99  [Weber, III
G 6,565,766 05/20/03  [Weber, III
H 2004/0200992 10/14/04  [Weber, III
I
J
K
FOREIGN PATENT DOCUMENTS
Document Date Country Class Subclass Translation
Number
Yes No
L
M
N
o)
OTHER DOCUMENTS (Tncluding Author, Title, Date, Pertinent Pages, etc.)
P
Q
R

* EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line through citation if not in

conformance and not considered. Include copy of this form with next communication to the applicant.

EXAMINER'S SIGNATURE:

DATE CONSIDERED:

Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE
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CERTIFICATE OF MAILING

Tereby certify that the below listed items are being deposited with the U.S. Postal
Service as first class mail in an envelope addressed to:

Mail Stop DD
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

on /:7/9 [0S~

[ e pr B2

Laurie Delesandro

In Re Application of:
Confirmation No.: 1006
Ponder, et al.
Group Art Unit: 1751

Serial No.: 10/937,736
Examiner: Unknown

Filed: 09/08/2004
Docket No.: 821920-1030
For: Refrigerant with Lubricating Oil for Replacement of R-22 Refrigerant
The following is a list of documents enclosed:
Return Postcard

Information Disclosure Statement
PTO 1449

Further, the Commissioner is authorized to charge Deposit Account No. 20-0778 for any

additional fees required. The Commissioner is requested to credit any excess fee paid to Deposit

Account No. 20-0778.
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‘ JAPANESE PATENT OFFICE

(19)

PATENT ABSTRACTS OF JAPAN

(11) Publicaion number: 05093198 A

(43) Date of publication of application: 16.04.83

(51) Int. CI C10M171/02

CO9K 5/04
Ci1OM171/02
C10M101:02
C10M101:04
C10M105:04
C10N 20:00
C10N 20:02
C10N 30:06
C10N 40:30

C10M105:06 )

(21) Application number: 04076493
(22) Date of filing:  31.03.92

(30) Priority: 28.06.91 JP 03158244

(71) Applicant: IDEMITSU KOSAN COLTD

(72) Inventor: KANEKO MASATO

(54) LUBRICATION OF COMPRESSION
REFRIGERATING CYCLE

(57) Abstract:

PURPOSE: To lubricate the fite cycle effectively
without spoling the wear resistance, cooling efficiency
and stability by wusing a specific fluorocarbon
substitute as the refrigerant and given lubricant as
the lubricant in the title cycle.

CONSTITUTION: In a refrigerating cycle comprising a
compressor and a condenser and further involving an ail
separator andior a hot gas line, the refrigerant

-1-

comprises at least the fluorocarbon substitute
fluorocarbons selected from the group consisting of
1,1,1,2-tetraflucrosthane, 1,1,2,2-tetraflucrosthans,

1,1- dichloro-2,2,2-tetraflunroethans,
1chloro-1,1-difluoroethane, 1,1-diflucrosthans,
triflucromethane, diflucromethane, pentafiuoroethane and
1,1,1-triflouromethane, and the lubricant comprises one
which is liquid at room temperature and has a kinematic
viscosity of 2-50¢St at 100°C and a surface tension of 25
dynefcm ar more (e.g. paraffinic mineral of).

COPYRIGHT: (€)1993,JPO&Japio
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(FILE 'HOME' ENTERED AT 16:57:48 ON 19 FEB 2006)

FILE 'REGISTRY' ENTERED AT 16:57:53 ON 19 FEB 2006

L1 0 S PENTAFLUORCETHANE AND CHFS5

L2 29 S PENTAFLUOROETHANE AND C2HFS
SEL CHEM 29

L3 83 S TETRAFLUOROETHANE AND C2H2F4

SEL CHEM 82-83

FILE 'USPATFULL, CAPLUS, IFIPAT, JAPIO' ENTERED AT 17:00:01 ON 19 FEB 2006
L4 5588 S E1-13

L5 13745 S E14-54
Leé 1841 S L4 (S) L5
L7 1067 S L6 AND (REFRIGERANT OR REFRIGERATION)

FILE 'REGISTRY' ENTERED AT 17:07:22 ON 19 FEB 2006
L8 13 S R 22
SEL CHEM 13

FILE 'USPATFULL, CAPLUS, IFIPAT, JAPIO' ENTERED AT 17:08:04 ON 19 FEB 2006

L9 15855 S E55-94

L10 1029 S L9 (S) SUBSTITUT?

L1l 520 S L7 AND L9

L12 488 DUP REM L11 (32 DUPLICATES REMOVED)
L13 488 S L7 (P) L9 AND L12

L14 520 S L7 (P) L9

L15 663 S L6 (P) L9

L16 344 S L15 AND L12

L17 71 S L16 AND NAPHTHEN?

L18 774 S L6 NOT L7

L1s 1067 S L6 NOT L18

L20 520 S L19 (P) L9

L21 520 S L19 AND L9

L22 119 S L19 AND L10

L23 28 S L22 AND NAPHTHEN?

L24 28 DUP REM L23 (0 DUPLICATES REMOVED)
L25 6810 S L9 AND (SUBSTITUT? OR REPLAC?)
L26 1416 S L9 (S) (SUBSTITUT? OR REPLAC?)
L27 201 S L19 AND L26

L28 50 S L27 AND NAPHTHEN?

L29 50 DUP REM L28 (0 DUPLICATES REMOVED)
L30 22 S L29 NOT L24
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gOv

| APPLICATION NO. [ FILING DATE l FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. [ CONFIRMATION NO. ]
10/937,736 09/08/2004 Kenneth M. Ponder 821920-1030 1006
24504 7590 02/24/2006 [ EXAMINER ]
THOMAS, KAYDEN, HORSTEMEYER & RISLEY, LLP HARDEE, JOHN R
100 GALLERIA PARKWAY, NW
STE 1750 [ ART UNIT |  parErRNumBER |
ATLANTA, GA 30339-5948 1751

DATE MAILED: 02/24/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)
10/937,736 PONDER ET AL.
Office Action Summary Examiner At Unit
John R. Hardee 1751

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SiX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[J Responsive to communication(s) filedon _____
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims

4)4 Claim(s) 1-10,21-25 and 27-31 is/are pending in the application.
4a) Of the above claim(s) ______is/are withdrawn from consideration.
5)[] Claim(s)__is/are allowed.
6)X] Claim(s) 1-10,21-25 and 27-31 is/are rejected.
7)[] Claim(s) ______is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 08 September 2004 is/are: a)[X accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAl b)[JSome * ¢)[J None of:
1.0 Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.
3.[J Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 4) C] Interview Summary (PT0-413)
2) [:] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____ .

3) BX] information Disclosure Statement(s) (PTO-1448 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date (2). 6) D Other: .

U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 02202006
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DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

2. Claims 21-25, 27-29 are rejected under 35 U.S.C. 102(b) as being anticipated by
Mahler, US 5,053,155. At col. 3, lines 13+, the reference discloses a refrigerant
consisting of, most preferably, at least 50% of HFC-134 blended with HFC-125.
Accordingly, the person of ordinary skill in the refrigeration art would “immediately
envisage” a 50:50 composition of HFC-134 and HFC-125. This reads on applicant's
recitations of “about 40-45%" of HFC-125 and “about 55-60%" of HFC-134 in
combination with 0% of the recited lubricant. Note that the recitation of “about 0%” of

lubricant clearly reads on 0% (specification, p. 9, line 10).

Claim Rejections - 35 USC § 103
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

PN

5. This application currently names joint inventors. In considering patentability of
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of
the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)
prior art under 35 U.S.C. 103(a).

6. Claims 1-10, 21-25 and 27-31 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Egawa et al., US 6,261,474. The reference discloses lubricating oils
for compression-type refrigerants comprising pentafluoroethane (abstract).
Compositions consisting of 20-80% by weight of pentafluoroethane and 80-20% of
1,1.1,2-tetrafluoroethane are disclosed in claim 1. The compositions are disclosed as
replacements for R-22 (cols. 2-3). Note that the recitation of “about 0%" of lubricant
clearly reads on 0% (specification, p. 9, line 10). The method steps of claim 6 recite a

conventional method of recharging refrigeration apparatus and lend little patentable
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weight. This reference differs from the claimed subject matter in that it does not disclose
a composition which reads on applicant’s claims with sufficient specificity to constitute
anticipation.

It would have been obvious at the time the invention was made to make such a
composition, because this reference teaches that all of the ingredients recited by
applicants are suitable for inclusion in a replacement refrigerant composition for R-22.
The person of ordinary skill in the refrigerant art would expect the recited compositions
to have properties similar to those compositions which are exemplified, absent a
showing to the contrary.

In the case where the claimed ranges overlap or lie inside ranges disclosed by
the prior art, a prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257,
191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed Cir.

1990).

7. Any prior art made of record and not relied upon is of interest and is considered
pertinent to applicant's disclosure. |

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to the examiner, Dr. John R. Hardee, whose telephone
number is (571) 272-1318. The examiner can normally be reached on Monday through
Friday from 8:00 until 4:30. In the event that the examiner is not available, his

supervisor, Dr. Yogendra Gupta, may be reached at (571) 272-1316.
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The fax phone number for the organization where this application or proceeding
is assigned is (571) 273-8100.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direét.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

John R. Hardee
Primary Examiner
February 20, 2006
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(54) Mélanges non azéotrophiques de 1,1,1,2-tétrafluoroéthane, diflucrométhane et
pentafluoroéthane, et leur application comme fluides frigorigénes

(57)  Pour remplacerle mélange azéotropique de di- 60280%de 1,1,1,2-tétrafluorodthane, 4 & 35 % de pen-
chiorodifiucrométhans et de 1,1-difluorcéthane (R-500) tafluoroéthane et 5 & 16 % de difluorométhane.
en réfrigération de transport, linvention propose d'utili- Les propriétés thermodynamiques de ce mélange
ser un mélange non azéotropique contenant en masse sont trés proches de celles du mélange R-500.

Primed by Jouve, 75001 PARIS (FR)
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Description

La présente invention concerne le domaine de la réfrigération et a plus particuliérement pour objet des mélanges
non azéotropiques de fluides frigorigénes n‘ayant pas ou peu d'action sur Fenvironnement, pour remplacer {es chioro-
flucrocarbures (CFC) ou hydrochiorofluoro-carbures (HCFC) dans les systémes de réfrigération. ‘

Dans les systémes exploités en réfrigération de transpori, on opare selon un cycle thermodynamique défini gé-
néralement par une température d'évaporation pouvant descendre jusqu'a - 35°C, une température de condensation
comprise entre 50 et 70°C, un sous-refroidissement liquide de l'ordre de - 5°C et une surchaufte des vapeurs égale a
au moins 10°C.

Le fluide frigorigéne couramment utilisé en réfrigération de transport est le mélange azéotropique (appelé R-500)
de dichlorodifiuorométhane et de 1,1-diflucroéthane. Ce mélange, prétéré au dichlorodifiluorométhane, permet d'ob-
tenir une excellente capacité frigorifique, tout en gardant des niveaux de pression raisonnables. O, il est maintenant
établi qu'en raison de leur action sur 'ozone, les CFC et HCFC et en particulier le R-500, devront, & plus ou moins
longue échéance, étre remplacés par des fiuides frigorigénes moins agressifs vis-a-vis de Fenvironnement.

Pour remplacer le R-500 dans les installations de réfrigération, le substitut doit présenter des propriétés thermo-
dynamiques, en particulier une capacité frigorifique et des pressions de fonctionnement, aussi proches que possible
de celles du R-500. D'autre part, pour la bonne stabilité du produit et 1a durabilité du matériel, il est souhaitable que
la température de refoulement n'excéde pas celle du R-500 de plus de 15°C environ. Enfin, le substitut doit &tre inin-
flammable.

Le 1,1,1,2-tétrafluoroéthane (HFC-134a), le difluorométhane (HFC-32) et le pentafluoroéthane (HFC-125) n'ont
comparativernent aux composés chlorés aucune action sur fozone.

Les HFC-125 et 32, bien qu'ayant une excellente capacité frigorifique, présentent inconvénient majeur d'étre des
fluides haute pression. De plus, le HFC-32 est un composé inflammabile. '

Le HFC-134a, composé ininflammable, est un bon fluide frigorigéne en terme d'efficacité, mais sa trop fable ca-
pacité frigorifique rend son emploi difficile comme substitut au R-500.

1l a maintenant été trouvé que les mélanges contenant en masse environ 60 a 80 % de HFC-134a, 42435 % de
HFC-125 et 5 A 16 % de HFC-32, présentent des propriétés thermodynamiques, en particulier une capacité frigorifique,
trés proches de celles du R-500 et une tension de vapeur & 25°C qui n‘excéde pas de plus de 20 % celle du R-500.
De plus, ces mélanges sont ininflammables & 100°C.

Les mélanges selon Finvention peuvent donc étre utilisés dans les systémes de réfrigération de transport On
utilise de préférence les mélanges contenant 65 & 75 % de HFC-134a, 92312 % de HFC-32 et 13 2 26 % de HFC-
125, le mélange tout particulidrement préféré contenant environ 70 % de HFC-134a, 20 % de HFC-125 et 10 % de
HFC-32.

Les exemples suivants illustrent finvention sans la limiter.

EXEMPLE]

Cet exemple montre que la tension de vapeur des mélanges non azéotropiques de HFC-134a/HFC-125/HFC-32
est proche de celle du R-500 et ce sur une large gamme de température.

Le tableau 1 rassemble les données pour difiérents mélanges & 25°C et le tableau 2 rassemble les données a
différentes tempéralures pour un mélange contenant en masse 70 % de HFC-134a, 20 9% de HFC-125 et 10 % de
HFC-32. Cette tension de vapeur ne dépasse pas celle du R-500 de pius de 20 %, ce qui est acceptable pour un
substitut.

TABLEAU 1

HFC-134a/HFC-125/HFC-32 (% masse) | Pressionbulle (bar) | Tension vapeur R-500 (bar) | Ecart (%)
60/35/5 9,15 7,69 19
65/26/9 9,23 7.69 20,0
70/20/10 9,02 7.69 17,3
7511312 8,90 7,69 15,7
80/15/5 7,99 7.69 38
80/4/16 8,93 7,69 16,1

2
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TABLEAU 2
Température (°C) | Pression bulle (bar) Tenslon vapeur R-500 (bar) | Ecart (%)
-35 1,05 0,949 13,8
-20 1,99 1,77 141
-5 ‘ 350 3,08 14,7
15 6,73 5,78 16,4
30 10,36 8,79 17,8
45 15,29 12,82 19,3
55 _ 19,43 16,17 20,0

EXEMPLE 2

Le domaine d'inflammabilité des mélanges ¢ HFC-134a/HF C-125/HFC-32a été déteminé en recherchant le maxi-
mum de produit inflammable acceptable dans le mélange pour que ce dernier reste ininflammable.

Cetie détermination a été réalisée selon la nomme ASTM E681-85 sous pression atmosphérique et & dsux tempé-
ratures (25 et 100°C). Le tableau 3 résume les résultats obtenus :

TABLEAU 3
Fluide dans HFC-32 | Maximum HFC-32 (% masse)
25°C 100°C
HFC-125 63 58
HFC-134a 51,5 33

Le tableau 4 montre Févolution des compositions des phases vapeur et liquide d'un mélange contenant en masse
70 % de HFC-134a, 20 % de HFC-125 et 10 % de HFC-32 en fonction de la température et du taux de remplissage
(15 % et 80 % volume).

TABLEAU 4
Température (°C) | Composition HFC-1 34a/HFC-125/HFC-32 (% masse) | Tauxremplissage % volume
Phase liquide Phase vapeur
-25°C 70/20/10 47,8/32,5/19,7 80
25°C 70/20/10 55,7/27,8/16,5 90
60°C 70/20/10 61/24,8/14,2 80
-25°C 70,7/19,6/9,7 48,8/32/19,2 15
25°C 72,2/18,8/9 58,6/26,4/15 15
60°C 73,1/18,3/8,6 64,6/23/12,4 15

Ces résultats montrent que ce mélange est ininflammable & 100°C sur une large gamme de températurs et de
taux de remplissage.

EXEMPLE 3

Cet exemple illustre Futilisation des mélanges de HFC-134a, HFC-125 et de HFC-32 selon finvention comme
fluides frigorigénes.

Les performances thermodynamigues ont é1é comparées 3 celle du R-500 pour uncycle thermodynamique stan-
dard défini comme suit

B Température de condensation: +50°C
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B Température d'évaporation : - 35°C
B Température entrée compresseur: 18°C
B Sous-refroidissement liquide : -5°C

Le tableau 5 résume les performances thermodynamiques observées dans ces conditions pour différents mélan-

ges de Finvention.

TABLEAU 5
Composition HFC- Glissement Capacité frigorifique Difiérence cop*
134a/HFC-125/HFC- température volumique® température
32 (% masse) évaporateur (K) refoulement® (K)
60/35/5 1,9 0,940 -9 0,945
60/24/16 2,8 1,047 +3 0,940
65/26/9 21 0,964 -3 0,95
70/20/10 1,9 0,940 -2 0,955
7511312 1,9 0,935 +0,4 0,955
80/15/5 11 0,852 -6 0,865
80/4/16 1.9 0,947 +5 0,860
* relativement au R-500

Le tableau 6 résume les mémes données, mais pour une température de condensation plus sévére (67°C) et une
température d'entrée compresseur de 32°C, les autres conditions étant inchangées.

TABLEAU 6
Composition HFC- Glissement Capacité frigorifique Différence COP*
134a/HFC-125/HFC- température volumique® température
32 (% masse) évaporateur (K) refoulement* (K)
60/35/5 1.2 0,880 -10 0,900
60/24/16 1.9 0,980 +3 0,920
65/26/% 1,4 0,900 -4 0,905
70/20/10 1,3 0,890 2,6 0,920
751312 1,3 0,890 +0,4 0,93
80/15/5 07 0,815 -7.6 0,940
80/4/16 1,4 0,805 +4.9 0,935
* relativement au R-500

Revendications

1. Mélange non azéotropique contenant en masse 60 & 80 % de 1,1,1,2-tétraflucroéthane, 5 a 16 % de difluoromé-
thane et 4 & 35 % ds pentafiuoroéthane.

2. Mélange selon la revendication 1 contenant en masse 65 a 75 % de 1,1,1,2-tétratluorcéthane, 9 a 12 % de difluo-

rométhane et 13 a 26 % de pentaflucroéthane.

3. Melange selon la revendication 2 contenant en masse environ 70 % de 1,1,1,2-tétrafluoroéthane, 10 % de difluo-
rométhane et 20 % de pentafluoroéthane.

4. Utilisation d'un mélangse selon I'une des revendications 1 a 3 comme fluide trigorigéne pour fa réfrigération.

5. Utilisation d'un mélange selon 'une des revendications 1 a 3 pour remplacer le B-500 en réfrigération de transport.
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L FAX QBNTER
MAY 2 § 2006
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In Re Application of: Docket No.; 821920-1030
PONDER,K,, et al., Agt Unit: 1751
| Serial No.: 10/937,736 Examiner: Jolm R. Hardee
Filing Date: September 8, 2004 Confirmation No.: 1006

For: Refrigerant with Lubricating Oil for Replacement of R-22 Refrigerant

RESPONSE AND AMENDMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Sir:
The Office Action, Paper No./Mail Date 02202006, from Examiner John R. Hardee of

Art Unit 1751, mailed February 24, 2006, has been received and carefully reviewed. Applicants
fespectfully request reconsideration and withdrawal of the rcjections presented in the Office
Action in view of the following remarks and amendment. No new matter and, thus, no new
issues arc presented.
AUTHORIZATION TO DEBIT ACCOUNT

It is not believed that any additional fees are required beyond those, which may otherwise be
provided for in documents accoﬁnpanying this paper. However, any additional fees that are required
(including fees for net addition of claims) are hereby authorized to be charged to deposit account no.
20-0778.
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IN THE CLAIMS

Please amend the claims to read as follows wherein changes in a claim are shown by
double brackets for deleted matter and underlining for added matter:

1. (Currently Amended) In an apparatus designed for use with
chlorodifluoromethane refrigerant, the improvement comprising substituting the
chiorodifluoromethane with a substitute blend refrigerant containing a lubricant,

said substitute refrigerant consisting of:

about 40% to about 45% by weight pentafluoroethane;

about 55% to about 60% by weight tetrafluoroethane; and

said substitute refrigerant packaged with [[about 0%)]] up to about 20% by weight of the
refrigerant with a lubricating oil that is soluble in chlorodiflucromethane, pentafluoroethane and
tetrafluorocthanef[.]]

wherein the lubricating oil is selected from the group consisting of napthenic based

lubricants, paraffinic based lubricants, and mixtures thereof, mineral oil, polyol ester, synthetic

alkyl aromatic lubricants, synthetic alkyl aromatic lubricants mixed with mineral oil, and
synthetic alkyl aromatic lubricants mixed with polyol ester.

2. (Original) The invention according to Claim 1, the lubricating oil having the
following components:
65-88% hydrotreated light napthenic distillate, and

10-20% solvent refined light napthenic distillate petroleumn.
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3. (Original) The invention according to claim 1 wherein in the substitute
refrigerant said pentafluoroethane is present in the ratio of about 40% by weight to said

tetrafluoroethane present in an amount of about 60% by weight.

4. (Original) The invention according to claim 1 wherein in the substitute
refrigerant said pentafluoroethane is present in the ratio of about 42% by weight to said

tetraflucroethanc present in an amount of about 58% by weight.

5. (Original) The invention according to claim 1 wherein in the substitute
refrigerant said pentafluoroethane is present in the ratio of about 45% by weight to said

tetrafluoroethane present in an amount of about 55% by weight.

6. (Currently Amended) A method for refilling an apparatus designed for use with
chlorodifluoromethane refrigerant, the method comprising:

(1) supplying a substitute refrigerant under pressure, in a cylinder can fitted with
an outlet compatible with a chlorodifluoromethane recharging manifold of the apparatus;
-and

(2) adding to said apparatus via the manifold a substitute refrigerant for
chlorodifluoromethane, said substitute refrigerant consisting of:

about 40% to about 45% by weight pentafluoroethane ;

about 55% to about 60% by weight tetrafluoroethane; and

3
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said substitute refrigerant packaged with [[about 0%]] up to about 20% by
weight of the refrigerant of a lubricating oil that is soluble in
chlorodifluoromethane, pentafluoroethane and tetrafluoroethane{[.]]

wherein the lubricating oil is selected from the group consisting of

napthenic based lubricants, paraffinic based lubricants. and mixtures thereof,

mineral oil, polyol ester, synthetic alkyl aromatic lubricants. synthctic alkyl

* aromatic lubricants mixed with mineral oil, and synthetic alkyl aromatic

- lubricants mixed with polyol ester.

7. (Previously presented) The method according to claim 6, the lubricating oil
having the féllowing components:
65-85% hydrotreated light napthenic distillate, and

10-20% solvent refined light napthenic distillate petroleurn.

8. (Previously presented) The method according to ¢laim 6 wherein in the substitute
refrigerant said pentafluorocthane is present in the ratio of about 40% by weight to said

tetrafluoroethane present in an amount of about 60% by weight.

9, (Previously presented) The moethod according to claim 6 wherein in the substitute
refrigerant said pentafluoroethane is present in the ratio of about 42% by weight to said

tetrafluoroethane present in. an amount of about 58% by weight.

4
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10.  (Previously presented) The mcthod according to claitn 6 wherein in the substitute
refrigerant said pentafluoroethane is present in the ﬁuio of about 45% by weight to said

tetrafluoroethane present in an amount of about 55% by weight.
11. - 20. (Cancelled)

21.  (Currently Amended) A refrigerant consisting of:
about 40% to about 45% by weight pentafluorocthane;
about 55% to about 60% by weight tetrafluoroethane;
said refrigerant packaged with [[about 0%]] up to about 20% by weight of
the refrigerant of a lubricating oil that is soluble in chlorodifluoromethane,
pentafluoroethane and tetrafluoroethane[[. ]
wherein the lubricating oil is selected from the group consisting of

napthenic based lubricants, paraffinic based lubricants, and mixtures thereof,
« mineral oil, polyol ester, synthetic alkyl aromatic lubricants, synthetic alky]

aromatic lubricants mixed with mineral oil. and synthetic alkyl aromatic

lubricants mixed with polyol ester,

22.  (Original) The invention according to claim 21, the lubricating oil baving the
following components:
65-85% hydrotreated light napthenic distillate, and

© 10-20% solvent refined light napthenic distillate petrolcum.
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23,  (Original) A refrigerant according to claim 21 wherein said pentafluorocthane is
present in the ratio of about 40% by weight to said tetrafluoroethane present in an amount of

about 60% by weight.

24.  (Original) A refrigerant according to claim 21 wherein said pentafluoroethane is
present in the ratio of about 45% by weight to said tetrafluoroethane present in an amount of

about 55% by weight with a napthenic lubricant.

23. (Original) A refrigerant according to ¢laim 21 wherein said pentafluoroethane is
present in the ratio of about 40% by weight to said tetrafluoroethane present in an amount of

about 60% by weight with a napthenic lubricant.
26. (Cancelicd)

27.  (Previously presented) The refrigerant according to claim 21, wherein the

lubricating oil further includes an acrylic polymer or a corrosion ivhibitor or both,
28.  (Cancelled)

29. (Previously presented) The refrigerant according to claim 21, wherein the

lubricating oil is an alkylbenzene-based Jubricating oil.

6
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30. (Previously presented) The invention according to claim 1, wherein the apparatus
is selected from the group consisting of refrigeration equipment, air-conditioniug equipment, and

HVAC equipment.

31.  (Previously presented) The invention according to claim 1, wherein the
lubricating oil includes an additive selected from the group consisting of acrylic polymer, a

corrosion itthibitor and mixtures thereof.

32.  (Cancelled)

33. (Previously presented) The invention according to claim 1, wherein the

lubricating oil is an alkylbenzene-based lubricating oil.

34. (Previously presented) The method according to claim 6, wherein the apparatus is
selected from the group consisting of refrigeration equipment, air-conditioning cquipment, and

HVAC equipment.

35.  (Previously presented) The method according to claim 6, wherein the Jubricating
oil includes an additive selected from the group consisting of acrylic polymer, a corrosion

inhibitor and mixtures thereof.

36. (Cancelled)
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37.  (Previously presented) The method according to claim 6, wherein the lubricating

oil is an aslkylbenzenc-bascd lubricating oil.
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