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UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DISTRICT OF FLORIDA
MIAMI-DADE DIVISION
Civil Action No.

CITIMARINE, L.L.C.,
Plaintiff,

VS.

DOMETIC CORPORATION.
Defendant.

/

COMPLAINT FOR DECLARATORY JUDGMENT OF NON-INFRINGEMENT
AND PATENT INVALIDITY

COMES NOW PIaintiff, CITIMARINE, L.L.C., by and through its undersigned attorneys,
and sues the Defendant, DOMETIC CORPORATION for Declaratory Judgment under Title 35,

United States Code, and states as follows:

NATURE OF THE ACTION

1. This is a Declaratory Judgment action for a declaration of non-infringement, invalidity,
and unenforceability of U.S. Patent No. 8,056,351 entitled “Blower for Marine Air Conditioner”
pursuant to the patent laws of the United States, 35 U.S.C. 8101 et.seq and the Declaratory

Judgment Act 28 U.S.C. 882201 and 2202.

THE PARTIES

2. Plaintiff CITIMARINE, L.L.C. is a corporation existing under the laws of Florida and
having a principal place of business at 3300 NW 112 Avenue, 4, Doral, Florida 33172.

CITIMARINE, L.L.C. manufactures and sells marine accessories, electronics and parts.
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3. On information and belief, Defendant DOMETIC CORPORATION is a wholly owned
subsidiary of Dometic Holding AB, a corporation publicly held in Sweden. DOMETIC
CORPORATION was incorporated under the laws of Delaware. On information and belief,
DOMETIC CORPORATION is doing business in this district as it applied for authorization to
transact business in Florida as a foreign corporation on or about January 2008. DOMETIC
CORPORATION listed a principal place of business at 5600 N. River Road, Suite 250, Rosemont,
IL 60018 with the State of Florida’s Division of Corporations. Defendant has designated an agent

for service of process in Plantation, Florida.

JURISDICTION AND VENUE

4. This Court has subject matter jurisdiction under 28 U.S.C. §§ 2201, 2202 and 1338, as

a declaratory judgment action arising under the Patent Laws, Title 35 of the United States Code.

5. Personal jurisdiction over Defendant DOMETIC CORPORATION is proper in this
District because Defendant, DOMETIC CORPORATION has, since at least as early as January
18, 2008, been a foreign corporation licensed and qualified to do business in the State of Florida
and has an agent for the service of judicial process in this judicial district. Defendant, DOMETIC
CORPORATION also has a regular and established place of business in this judicial district, and,
upon information and belief, is and has been doing business in this judicial district at all times

relevant hereto.

6. Venue is proper in this district under 28 U.S.C. § 1400 because Defendant is subject to
personal jurisdiction in this judicial district, and has direct its business, licensing, and enforcement
activities in this judicial district, and/or a substantial part of the events giving rise to the claim

occurred in this district.
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7. By letter dated May 23, 2022, copy attached as Exhibit “A”, DOMETIC CORPORATION
(a) alleged that the air conditioners under the CTM brand, Model Numbers CT-6, CT-10, CT-12
and CT-16 (collectively the “CT-Series”) manufactured by CITIMARINE, L.L.C. infringes one or
more of the claims of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”
and (b) stated its intention to seek legal protection from infringement. This case thus presents an

actual controversy within 28 U.S.C. § 2201.

BACKGROUND FACTS

8. Upon information and belief, the following United States Letters Patent was issued to
the Defendant, and, upon further information and belief, Defendant, at all relevant times herein,
has been and still continues to be the owner of U.S. Patent No. 8,056,351 entitled “Blower For
Marine Air Conditioner”, which names Frank Marciano, Boca Raton, Florida and Ronald Pabisz,
Boynton Beach, Florida, as the inventor[s] and states an issue date of November 15, 2011.
Attached as Exhibit “B” is a copy of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air

Conditioner.”

9. As per the allegations of Defendant, DOMETIC CORPORATION is the owner of all
right, title and interest in the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air

Conditioner.”

10. U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner” is directed to

the two embodiments of the independent claims:

“An air conditioning device for a nautical vehicle including: a main body; and a
blower including an inlet and an outlet, the inlet being in air communication with
the main body, the blower further including blades rotating therewithin about a first
axis, and an assembly for adjusting the blower with respect to the main body about
a second axis so as to alter an orientation of the outlet, the assembly including a
guiding cover and a cylindrical duct element for maintaining the main body and the
blower in air communication with one another, the duct element having a first base
and a second base, and coupled to the blower at the second base, the first base
of the duct element dimensioned to correspondingly fit the guiding cover, and the

3
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duct element being rotatably adjustable around the guiding cover about the second
axis at the first base so as to alter the orientation of the outlet.” (Claim 1 in the
granted U.S. Patent No. 8,056,351).

“An air conditioning device for a nautical vehicle including: a main body; and a
blower including an inlet and an outlet, the inlet being in air communication with
the main body, the blower being rotatable about first axis so that the outlet can be
oriented toward a first direction and a second direction, and the first and second
directions point to substantially different lateral sides of the main body, and an
assembly for adjusting the blower with respect to the main body about a second
axis so as to alter an orientation of the outlet, the assembly including a guiding
cover and a cylindrical duct element for maintaining the main body and the blower
in air communication with one another, the duct element having a first base and a
second base, and coupled to the blower at the second base, the first base of the
duct element dimensioned to correspondingly fit the guiding cover, and the duct
element being rotatbly adjustable around the guiding cover about the second axis
at the first base so as to alter the orientation of the outlet.” (Claim 18 in the granted
U.S. Patent No. 8,056,351).

11. U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”, is the granted
patent for U.S. Patent Application Serial No. 12/021,328, filed Jan. 29, 2008. In the prosecution
history of U.S. Patent Application Serial No. 12/021,328, U.S. Patent Application Serial No.
12/021,328 was amended* to avoid cited prior art, including, inter alia, now expired U.S. Patent

No. 5,848,5352, owned by DOMETIC CORPORATION, disclosing a “duct element being rotatably

1 Applicant added the following limitation to Claim 1: “the assembly including a guiding cover and a
cylindrical duct element for maintaining the main body and the blower in air communication with one
another, the duct element having a first base and a second base, and coupled to the blower at the second
base, the first base of the duct element dimensioned to correspondingly fit the guiding cover, and the duct
element being rotatably adjustable around the guiding cover about the second axis at the first base so as
to alter the orientation of the outlet.” (Emphasis added). Applicant also added on Page 13, Paragraph 3 of
the Response to Office Action submitted Jun. 20, 2011 that the “Office action does not disclose ‘the blower
being rotatable’.” Indicating that the rotation accomplished in U.S. Patent No. 5,848,535 and in the plaintiff's
invention is not the rotation claimed in U.S. Patent No. 8,056,351.

2 Non-Final Rejection (Office Action) Filed by USPTO on May 09, 2011; Note 5 on Page 4, Paragraph 3
regarding Claim 54 (renumbered to Claim 1 in the granted patent), reciting “Regarding Claim 54, Dodge et
al. ‘5636 discloses an air conditioning device for a nautical vehicle (10, Fig. 1-12: Col 4, lines 31-67) including:
a main body (Fig. 1: Col 4, lines 31-41, wherein a shroud 35 constitutes a main body); and a blower 17
including an inlet (Fig. 10: Col 6, lines 41-46) and an outlet (Fig. 1-3 and 10: Col 5, lines 9-20), the inlet
being in air communication with the main body (as shown in Fig. 10), the blower further including blades
(17’, Fig. 3: Col 4, lines 31049( rotating therewithin about a first axis (Fig. 3: Col 4, lines 31-40, wherein
original orientation of the blower with respect to the motor axis constitutes a first axis), and an assembly
(Fig. 3: Col 5, lines 14-20, wherein a square mounting plate 34 and screws 33 constitute an assembly) for
adjusting (Col 5, lines 14-20, wherein changing the orientation of the blower by unscrewing screw 33,
rotating plate 34 supporting the blower housing constitutes adjusting) the blower with respect to the main
body about a second axis (Fig. 3: Col 5, lines 14-20, wherein ninety degrees orientation of the blower
square mounting plate with respect to the motor axis constitutes a second axis) so as to alter an orientation
of the outlet.”
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adjustable around the guiding cover” when the duct element is “changed merely by unscrewing
screws [...], rotating the [...] mounting plate [...] supporting the blower housing [...] about an axis
through the motor [...], and reconnecting the [...] plate to the condenser/evaporator shroud [...]
using the screws [...]”%. Prosecution History Estoppel precludes Defendant DOMETIC
CORPORATION from asserting ownership over products with a “duct element being rotatably
adjustable around the guiding cover” when the duct element is “changed merely by unscrewing
screws [...], rotating the [...] mounting plate [...] supporting the blower housing [...] about an axis
through the motor [...], and reconnecting the [...] plate to the condenser/evaporator shroud [...]

using the screws [...]".

12. An actual controversy exists between the parties hereto regarding the validity,

enforceability and infringement of the aforementioned patent.

13. Plaintiff CITIMARINE, L.L.C. has at all times relevant hereto manufactured and sold
products of the type accused of infringement by Defendant and continues to manufacture and sell
such devices. Defendant’s conduct has created a substantial controversy as to the rights of the
Plaintiff to continue to manufacture and/or sell products, without taking a license from Defendant

under the aforenoted patent.

14. Defendant DOMETIC CORPORATION'’S conduct includes, inter alia, the sending of a
one or more letters to CITIMARINE, L.L.C. regarding Plaintiff’s alleged infringement of U.S. Patent

No. 8,056,351 entitled “Blower For Marine Air Conditioner.”

15. Plaintiff has, or will in the near term, inform Defendant that it has no intention of taking
a license under the enumerated patent, as the patent is not infringed by Plaintiff's products, and/or

is invalid or otherwise unenforceable.

3 U.S. Patent No. 5,848,536, Column 5, Lines 11-20.

5



Case 1:22-cv-22406-DPG Document 1 Entered on FLSD Docket 08/01/2022 Page 6 of 52

16. As a result of Defendant’s actions and statements, an actual controversy regarding
the validity, enforceability and/or infringement of the U.S. Patent No. 8,056,351 entitled “Blower

For Marine Air Conditioner” now exists.

17. Absent a declaration of non-infringement, invalidity, or unenforceability, Defendant,
DOMETIC CORPORATION, will continue to wrongfully allege that CITIMARINE, L.L.C.'S CT-
Series infringe the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”, and

thereby cause CITIMARINE, L.L.C. irreparable injury and damage.

COUNT [-NON-INFRINGEMENT

18. Paragraphs 1-17 above are incorporated herein by reference.

19. CITIMARINE, L.L.C. manufactures and sells products known as CTM brand, Model
Numbers CT-6, CT-10, CT-12 and CT-16. The technology for manufacturing CTM brand, Model

Numbers CT-6, CT-10, CT-12 and CT-16 is highly confidential and proprietary.

20. The process used by CITIMARINE, L.L.C. for producing CTM brand, Model Numbers
CT-6, CT-10, CT-12 and CT-16 is substantially different from any of the processes taught and
claimed in the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”, does not
include all of the elements of any of the claims of the U.S. Patent No. 8,056,351 entitled “Blower
For Marine Air Conditioner”, and hence does not infringe any of the claims of the U.S. Patent No.

8,056,351 entitled “Blower For Marine Air Conditioner.”

21. The CTM brand, Model Numbers CT-6, CT-10, CT-12 and CT-16 products are also
substantially different from any of the products taught and claimed in the U.S. Patent No.
8,056,351 entitled “Blower For Marine Air Conditioner”, does not include all of the elements of any

of the claims of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”, and
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hence does not infringe any of the claims of the U.S. Patent No. 8,056,351 entitled “Blower For

Marine Air Conditioner.”

22. CITIMARINE, L.L.C. is entitled to a declaratory judgment that CITIMARINE, L.L.C.’S
CTM brand, Model Numbers CT-6, CT-10, CT-12 and CT-16 do not infringe and have not
infringed, either directly or indirectly, any valid and enforceable claims of the U.S. Patent No.

8,056,351 entitled “Blower For Marine Air Conditioner” under 35 U.S.C. § 271.

COUNT II-INVALIDITY

23. Paragraphs 1-22 above are incorporated herein by reference.

24. Although CITIMARINE, L.L.C. has not yet undertaken a full investigation of the
guestion of validity of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”,
in order to preserve its right to raise all defenses against DOMETIC CORPORATION'’S charge of
patent infringement, CITIMARINE, L.L.C. alleges that the U.S. Patent No. 8,056,351 entitled

“Blower For Marine Air Conditioner” is invalid for one or more of the following reasons:

(a) The alleged inventors of the U.S. Patent No. 8,056,351 entitled “Blower For
Marine Air Conditioner” were not the first, true and joint inventors of the alleged
improvements purported to be described in said respective patent, but on the contrary, the
same methods and products in all material and substantial respects were invented, known
to, or used by others in this country before the inventors’ alleged invention thereof, were
patented and/or described in a printed publication in this or a foreign country before the
alleged invention thereof by the applicants for the U.S. Patent No. 8,056,351 entitled
“Blower For Marine Air Conditioner” or were patented and/or described in a printed
publication in this or a foreign country or in public use or on sale in this country before the

respective filing dates of the applications which became the U.S. Patent No. 8,056,351
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entitled “Blower For Marine Air Conditioner.” At least Claims 1 and 18 of DOMETIC
CORPORATION’s U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”
are taught by DOMETIC CORPORATION'’s prior Patent No. 5,848,536, which was issued
on Dec. 15, 1998, prior to the earliest priority date of Feb. 09, 2007 for Patent No.
8,056,351. The methodology of Claim 23 is disclosed by the plain usage of the
components disclosed in at least DOMETIC CORPORATION's prior Patent No.
5,848,536, which was issued on Dec. 15, 1998, prior to the earliest priority date of Feb.
09, 2007 for Patent No. 8,056,351, Patent No. 4,930,815 for a “Ring Seal Collar for Air
Ducts” issued Jun. 05, 1990, and U.S. Patent Application No. 2007/0022578 for a

“Compression Hose Clamp”, published Feb. 01, 2007.

(b) As stated and more specifically described on Paragraph 11 of the foregoing
Complaint, by reason of the proceedings in the Patent and Trademark Office during the
prosecution of the applications which resulted in the U.S. Patent No. 8,056,351 entitled
“Blower For Marine Air Conditioner” as shown by the file histories thereof, DOMETIC
CORPORATION is estopped to claim for said patent, a construction that would cause said
patent to cover or include any product manufactured, used, or sold or any process or

method used by CITIMARINE, L.L.C.

(c) The alleged invention of the U.S. Patent No. 8,056,351 entitled “Blower For
Marine Air Conditioner” was made by another in this country before the inventors’ alleged

inventions, and such other person had not abandoned, suppressed, or concealed it.

(d) The U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”,
and each of the claims thereof, are invalid under Title 35 U.S.C. §103 because the
differences between the subject matter of the claims which DOMETIC CORPORATION

seeks to enforce and the prior art are such that the subject matter as a whole would have
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been obvious at the time the alleged invention was made to a person having ordinary skill

in the art to which the subject matter of the respective alleged inventions pertain.

(e) The U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”
does not particularly point out and distinctly claim the part, improvement, or combination

which the patentees claim as their invention, as required by Title 35, United States Code.

() The specification of the U.S. Patent No. 8,056,351 entitled “Blower For Marine
Air Conditioner” does not contain a written description of the alleged invention and of the
manner and process of making and using it, in such full, clear, concise, and exact terms
as to enable any person skilled in the art or science to which it pertains, or with which it is
most nearly connected, to make, construct, and/or use the same, and the description does
not adequately explain the principle or the best mode in which the patentee contemplated
applying the principle so as to distinguish it from the other inventions, as required by Title

35, United States Code.

(g) The claims of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air
Conditioner” are excessively vague and indefinite and do not distinctly point out and define

the invention.

(h) The alleged invention or discovery of the U.S. Patent No. 8,056,351 entitled
“Blower For Marine Air Conditioner” was disclosed in a United States patent of another,
the application for which was filed before the alleged invention by the patentee of the

patent-in-suit.

(i) Before the alleged invention or discovery by each of the inventors, the alleged
invention of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner”
was known or used by others than the alleged inventors and was on sale in this country
or was patented or described in printed publications in this or in a foreign country.

9
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25. Each of the claims of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air
Conditioner” must be restricted to a combination which includes all of the particular, specific
structural and process details called for in said claims, certain details of which are not embodied
in CTM brand, Model Numbers CT-6, CT-10, CT-12 and CT-16 or the process used to
manufacture CTM brand, Model Numbers CT-6, CT-10, CT-12 and CT-16 or any other product
or process used or sold by CITIMARINE, L.L.C., whereby the claims of the U.S. Patent No.
8,056,351 entitled “Blower For Marine Air Conditioner”, if valid, must be narrowly construed and
held not to be infringed by CTM brand, Model Numbers CT-6, CT-10, CT-12 and CT-16 or the

process of manufacture by CITIMARINE, L.L.C..

26. CITIMARINE, L.L.C. is entitled to a declaratory judgment that the claims of the U.S.
Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner” are invalid under one or more

provisions of 35 U.S.C. §§ 101, 102, 103 and/or 112.

COUNT [I-UNENFORCEABILITY

27. Paragraphs 1-26 above are incorporated herein by reference.

28. Although CITIMARINE, L.L.C. has not yet undertaken a full investigation of the
guestion of enforceability of the U.S. Patent No. 8,056,351 entitled “Blower For Marine Air
Conditioner”, in order to preserve its right to raise all defenses against DOMETIC
CORPORATION’s charge of patent infringement, CITIMARINE, L.L.C. alleges that the U.S.
Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner” is unenforceable because

defendant knowingly misrepresented* the claimed invention to the Examiner during prosecution

4Defendant, DOMETIC CORPORATION submitted a Cease and Desist letter alleging infringement by
Plaintiff, citing claims it was aware do not read on the Plaintiff's products, as defined, thereby indicating
DOMETIC CORPORATION's intent during patent prosecution was to misleading the Examiner to believe
that defendant intended to narrow definition and the scope of protection of the amended claims, disclaiming
the limitations disclosed in U.S. Patent No. 5,848,536, only to later assert ownership over the unpatentable
subject matter. DOMETIC CORPORATION is the owner of both U.S. Patent No. 8,056,351 and expired

10
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of U.S. Patent Application Serial No. 12/021,328 to obtain a patent over subject matter including
a “duct element being rotatably adjustable around the guiding cover” when the duct element is
“‘changed merely by unscrewing screws [...], rotating the [...] mounting plate [...] supporting the
blower housing [...] about an axis through the motor [...], and reconnecting the [...] plate to the

condenser/evaporator shroud [...] using the screws [...]".5

29. CITIMARINE, L.L.C. is entitled to a declaratory judgment that the U.S. Patent No.
8,056,351 entitled “Blower For Marine Air Conditioner” is unenforceable due to inequitable

conduct before the United States Patent and Trademark Office (‘USPTO”).

WHEREFORE, CITIMARINE, L.L.C. respectfully prays that this Honorable Court enter

judgment that:

(a) U.S. Patent No. 8,056,351 entitled “Blower For Marine Air Conditioner” is invalid

and/or unenforceable;

(b) CITIMARINE, L.L.C. has not infringed, induced others to infringe or contributed
to infringement of any of the claims of U.S. Patent No. 8,056,351 entitled “Blower For

Marine Air Conditioner”;

(c) DOMETIC CORPORATION, its officers, agents, counsel, servants and
employees and all persons in active concert or participation with any of them, be enjoined
from charging infringement of or instituting any action for infringement of U.S. Patent No.
8,056,351 entitled “Blower For Marine Air Conditioner” against CITIMARINE, L.L.C. or its

customers;

U.S. Patent No. 5,848,536, and would therefore was aware of the limitation in scope from the pre-dating
disclosures of U.S. Patent No. 5,848,536.
5 U.S. Patent No. 5,848,536, Column 5, Lines 11-20.

11
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(d) This is an exceptional case under 35 U.S.C. § 285 and CITIMARINE, L.L.C. be

awarded its reasonable attorney fees, expenses and costs in this action; and

(e) CITIMARINE, L.L.C. be granted such further necessary and proper relief as

justice may require.

Respectfully Submitted this August 1, 2022

COHEN LEGAL GROUP, P.A.
Attorney for Plaintiff

1792 Bell Tower Lane

Weston, Florida 33326
Telephone: (954) 617-6500
Primary Email Address:
pleadings@cohenlegalgroup.law

BY: /s/ Michael J. Cohen
MICHAEL J. COHEN
Florida Bar No. 146358

12
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MIDDLETON
REUTLINGER

401 South Fourth Sireet
Suite 2600
Louisvitle, KY 40202
www.middletonlaw.com

Rabert J. Theuerkauf
Main: 502.584.1135
Direct: 502,625.2747
Fax; 502.588.1981

ri@middletonfaw.com

May 23, 2022

Via UPS

Citimarine LLC

c/o Mr. Javier Ripoll

3300 NW 112" Ave., Unit 4
Miami, FL 33172

RE:  United States Patent No. 8,056,351/CT Series Marine Self-Contained Air
Conditioners

Dear Mr. Ripoll:

This law firm represents Dometic Sweden AB and its affiliates (“Dometic”)
with respect to intellectual property matters. As you know, Dometic is engaged in the
development, production, and sale of marine equipment, including marine air-
conditioners. Dometic is the owner of United States Patent No. 8,056,351 entitled
“Blower for Marine Air Conditioner” (“the ‘351 Patent”), which was issued by the
United States Patent and Trademark Office on November 15, 2011. The ‘351 Patent is
an important part of Dometic’s intellectual property portfolio and Dometic is earnest in
protecting its patent rights. A copy of the ‘351 Patent is attached for your reference.

As the owner of the ‘351 Patent, Dometic has the right in the United States to
exclude others from making, selling, offering to sell, using and/or importing air
conditioners covered by the ‘351 Patent. It has recently come to Dometic’s attention
that Citimarine LLC (“Citimarine”) is actively manufacturing, importing, offering to
sell and/or selling air conditioners under the CTM brand, Model Nos. CT-6, CT-10,
CT-12, and CT-16 (collectively “CT-Series™), in the United States. Upon inspection of
the CT-Series it is our belief that such air conditioners infringe upon at least one claim

_of the ‘351 Patent,

The remedies available to Dometic for infringement of the ‘351 Patent can
include recovery of Dometic’s lost profits and/or a reasonable royalty, a nation-wide
injunction against further infringement of the ‘351 Patent, and in instances of willful
infringement, payment of enhanced damages and attorneys’ fees.

In light of the circumstances, Dometic demands that Citimarine, and any entity
to which it is affiliated, undertake the following:

1. Immediately cease and desist in the United States from further
manufacturing, selling, offering to sell, and/or importing any device covered by the
‘351 Patent, including the CT-Series, and provide written confirmation of same, under
oath; and

Exhibit "A"
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May 23, 2022
Page 2

2 Provide us with an accounting of all sales of the CT-Series air
conditioners and any other air conditioner with the same design and identify the
number of such air conditioners in inventory.

Dometic wishes to resolve this matter amicably without the need for either
party to expend unnecessary legal fees. To this end, Dometic requests your response to
the above by June 6, 2022.

Sincerely,
MIDDLETON REUTLINGER

/A =

Robert J. Theuerkau(

RIT
Enclosure

cc: Daniel R. Fuller, Esq.
James E. Cole, Esq.
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BLOWER FOR MARINE AIR CONDITIONER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 60/889,120, filed Feb, 9, 2007, the entire
disclosure of which is hereby incorporated herein by refer-
ence.

FIELD OF THE INVENTION

The present invention relates generally to air conditioners
and, more particularly, to air conditioners for nautical
vehicles.

BACKGROUND OF THE INVENTION

The installation of an air conditioning system in a nautical
vehicle must make use of the limited space available in the
vehicle, Generally, the instaflation location will be deter-
mined based on factors, such as plumbing or ductwork sur-
rounding the system, and the manner in which the systein is
installed such as orientation and room for placement. An air
conditioning system equipped with features that aflow for
easy installation is necessary for situations where it must be
installed in limited space obstructed by surrounding objects.

SUMMARY OF THE INVENTION

Accordingly, it is an aspect of the present invention to
eliminate problems and shortcomings of conventional air
conditioning systems in nautical vehicles.

In accordance with one aspect of the present invention, an
air conditioning system for a nautical vehicle includes a main
body, a blower and an assembly. The blower includes an inlet
and an outlet, and the inlet is in air communication with the
main body. The blower further includes blades rotating there-
within about a first axis, and the assembly is for adjusting the
blower with respect to the main body about a second axis so
as to alfer an orientation of the outlet.

In accordance with another aspect of the present invention,

.the first and second axes are substantially parallel.

In accordance with still another aspect of the present inven-
tion, the first and second axes are identical.

In accordance with still ancother aspect of the present inven-
tion, the blower is a centrifugal fan,

In accordance with still another aspect of the present inven-
tion, the assembly includes a guiding cover and a eylindrical
duct element for maintaining the main body and the blower in
air communication with one another. The duct element has a
first base and a second base, and is coupled to the blowerat the
second base. The first base of the duct element is dimensioned
to correspondingly fit the guiding cover. The duct element is
rotatably adjustable around the geiding cover about the sec-
ond axis at the first base.

Inaccordance with still another aspect of the present inven-
lion, the bases are circular and the duct element is stidingly
adjustable around the guiding cover about the second axis.

Inaccordance with still anotheraspect of the present inven-
tion, the bases are non-circular and the duct element is non-
slidingly adjustable around the guiding cover about the sec-
ond axis.

In accordance with still another aspect of the present inven-
tion, the first and second bases have unequal surface areas.
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In accordance with still another aspect of the present inven-
tion, the duct clement is substantially tapered toward the
blower,

In accordance with still another aspect of the present inven-
tion, the duct element can be axially divided into a tapered
portion and a non-tapered porticn, and a clamp element is
placed around the non-tapered portion.

In accordance with still another aspect of the present inven-
tion, fhie clamp element is configured to have a variable
perimeter for fastening the duct element to the guiding cover.

In accordance withstill another aspect of the present inven-
tion, the orientation of the blower is altered by loosening and
tightening of the clamp element.

In accordance with stifl another aspect of the present inven-
tion, the blower is installed with respect to the duct element in
such a way that the maximum height of the air conditioning
device is limited.

In accordance with still another aspect of the present inven-
fion, the non-tapered portion includes peripherally scattered
indents to accommodate elastic deformation of the non-ta-
pered portion when the clamp element is placed.

In accordance with still another aspect of the present inven-
tion, the duct element includes an ontwardly projecting flange
at the first base. The flange includes a peripherally located
pass portion, and the main body further includes a first engag-
ing element and a second engaging element. The flange of the
duct element is removably held by the first and second engag-
ing elements, and the duct element is removed by rotating the
duct element so that one of the engaging elements can pass
through the pass portion.

In accordance with still another aspect of the present inven-
tion, the duct element includes protrusions that are located
peripherally on the non-tapered portion so that the clamp
element can be secured between the flange and the projec-
tions.

In accordance with still another aspect of the present inven-
tion, the pass portion allows removal of the duct element from
the main body only at a predetermined orientation of the duct
element.

In accordance withstill another aspect of the present inven-
tion, the predetermined orientation is indicated by the align-
ment of a first marking and a second marking,

In accordance withstill another aspect of the present inven-
tion, an air conditioning device for a nautical vehicle includes

amairbodyand-ablowerThe blowerincludes airinlet-and an
outlet, and the inlet is in air communication with the main
body. The blower is rotatable about an axis so that the outlet
can beoriented toward a first direction and a second direction.
The first and second directions point to substantially different
lateral sides of the main body.

In accordance with still another aspect of the present inven-
tion, the first direction and the second direction point to
substantially oppesite directions.

In accordance with still another aspect of the present inven-
tion, the blower can be rotated without interference from the
compressot, the evaporator and the condenser.

In accordance with still another aspect of the present inven-
tion, the blower is rotatable by more than 270 degrees.

In accordance with still another aspect of the present inven-
tion, the air conditioning device further includes a clamp
element for maintaining the blower oriented with respect to
the main body, and only loosening and tightening of the
clamp element is necessary to change orientation of the
blower.

In accordance with still another aspect ofthe present inven-
tion, a method of installing an air conditioning device is
provided. The air conditioning device includes a main body,



Case 1:22-cv-22406-DPG Document 1 Entered on FLSD Docket 08/01/2022 Page 47 of 52

US 8,056,351 B2

3

the blower and a clamp element. The blower includes an
outlet and is rotatable abont an axis. The method includes the
steps of orienting the outlet of the blower o a desired direc-
tion by hand through rotation about the axis, and tightening
the clamp element fo maintain the blower oriented with
respect to the main body.

In accordance with still another aspect of the present inven-
tion, a method of adjusting an air conditioning device is
provided. The air conditioning device includes a main body,
the blower and a clamp element. The blower includes an
outlet and is rotatable about an axis. The method includes the
steps of loosening the clamp element, orienting the outlet of
the blower to a desired direction by hand through rotation
about the axis, and tightening the clamp element to maintain
the blower oriented with respect fo the main body.

In accordance with still another aspect of the present inven-
tion, a drain pan for an air conditioning system includes an
integral base portion, an integral wall portion and a drainage
area. The integral base porticn has a mounting surface defin-
ing a first elevation. The infepral wall portion encircles the
base portion peripherally. The drainage area includes a
dimple and a receptacle. The dimple is located peripherally
on the base portion and defines a second elevation. The recep-
tacle is located externally on the wall poriion near the dimple
and is adapted 1o be perforated by a drain fitting thereby
allowing access 1o the dimple. The first elevation is above the
second elevation.

In accordance with still another aspect of the present inven-
tion, the base portion further includes a trough adapted to
route condensate to the drainage area and the trough defines a
third elevation. The third elevation is above the second eleva-
tion but below the first elevation.

In accordance with still another aspect of the present inven-
tion, the drain pan includes multiple drainage areas only one
receptacle of which is perforated to chamnel condensate flow
to the selected drainage area.

In accordance with still another aspect of the present inven-
tion, the receptacle includes a tapered portion allowing
threaded connection for the drain fitting,

In accordance with still another aspect of the present inven-
tion, the base portion is sloped downward to channel conden-
sate into the trough.

In accordance with still another aspect of the present inven-
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In accordance with still another aspect of the present inven-
tion, the compressor occupies a first mounting area above the
drain pan, the evaporator occupies a second mounting area
above the drain pan, the condenser occupies a third nounting
area above the drain pan, and the drain pan is dimensionally
limited so as to substantially span only the first, second and
third mounting areas.

In accordance with still another aspect of the present inven-
tion, the compressor is mounted to the drain pan through a
vibration-reducing mounting assembly.

In accordance with still another aspect of the present inven-
tion, an aperture for the mounting assembly includes a rib to
prevent a hex cap screw of the mounting assembly from
falling out.

In accordance with still another aspect of the present inven-
tion, the drain pan includes an integral foot for maintaining
balance,

In accordance with stilt another aspect of the present inven-
tion, the drain pan includes an integral handle for transporting
the drain pan.

Inaccordance with still another aspect of the present inven-
tion, the drain pan includes apertures for resting pads adapted
to reduce vibration from the system.

In accordance with still another aspect of the present inven-
tion, the drain pan includes a wall portion and is held in place
on a surface through mounting clip assemblies engaging the
wall portion and movable around the perimeter of the drain
pan.

In accordance with still another aspect of the present inven-
tion, the mounting clip assemblies comprise an engaging clip
and a support.

In accordance with still another aspect of the present inven-
tion, the base has vibration absorbing means.

In accordance with still another aspect of the present inven-
tion, an air conditioning system includes a drain pan, a com-
pressor, an evaporator, a condenser, a blower and a shroud
structure. The compressor occupies a first mounting area. The
evaporator has an inlet and an outlet and occupies a second
mounting area. The condenser is defined by a loop of coil and
is located adjacent the inlet. The condenser occupies a third
mounting area. The blower is located adjacent the outlet. The
shroud structure houses the compressor, the evaporator and
the condenser. The shroud structure includes an opening adja-

tiom; thedrain-pan iy fornted by molding:

In accordance with stilf another aspect of the present inven-
tion, the receptacle is perforated by knocking out a part of the
wall portion using the drain fitting.

In accordance with still another aspect of the present inven-
tion, an air conditioning system includes a drain pan, a com-
pressor, an evaporator, a condenser defined by a loop of ceil
and a blower. The evaporator and the condenser are mounted
in a substantially vertical manner.

Inaccordance with still another aspect of the present inven-
tion, the air conditioning system further includes a reversing
valve located at least partially within the loop.

Inaccordance with still another aspect of the present inven-
tion, the condenser and the evaporator are mounted next to
one another, and the evaporator includes end plates for secur-
ing the condenser to the evaporator.

Inaccordance with still anotheraspect of the present inven-
tion, the drain pan includes an integral pedestal on which the
condenser can be fittingly placed.

In accordance with still another aspect of the present inven-
tion, the drain pan includes posts projecting from the drain
pan to fittingly place the evaporator thereby stabilizing the
vertical mounting of the evaporator.
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caiit- e eoidenserso that g enters the fiet afrer passing
substantially through the loop.

In accordance with still another aspect of the present inven-
tion, the shroud structure comprises a first cover, a second
cover and a third cover, a first cover houses the evaporator and
the condenser, a second cover houses a part of the compressor,
and a third cover houses the rest of the compressor.

In accordance with still another aspect of the present inven-
tion, the first cover is configured as a return air plenum.

In accordance with still another aspect of the present inven-
tion, the second cover and the third cover inchide noise-
reducing means.

In accordance with still another aspect of the present inven-
tion, the condenser is a fube-in-tube structure, an outer tube
channeling refrigerant and an inner tube channeling water,
and the shroud structure is shaped to accornmodate incoming
and outgoing water tubes in flnid communication with the
condenser.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other aspects of the present invention
will become appareit to those skilled in the art to which the
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present invention relates upon reading the following descrip-
tion with reference to the accompanying drawings, in which:

FIG. 1 is a first perspective view of an example embodi-
ment of an air conditioner with a blower incorporating aspects
of the present invention.

FIG. 2 is a second perspective view of the air conditioner.

FIG. 3 is a front view of the air conditioner without covers,

FIG. 4 is a perspective view of the air conditioner without
the covers.

FIG. 5 is a perspective view of the covers.

FIG. 6 is a first perspective view of a drain pan.

FIG. 7 is a second perspective view of the drain pan.

FIG. 8 is a top view of the drain pan indicating mounting
areas for air conditioner components.

FIG. 9 is a top view of fhe air conditioner without the
covers.

FIG. 10 is a top view of the air conditioner with the covers.

FIG. 11 is a sectional view of the drain pan along line 11 of
FIG. 8.

FIG. 12 is a close-up view of a receptacle of the drain pan.

FIG. 13 is a close-up view of a drain fitting inserted in a
receptacle of the drain pan.

FIG. 14 is a close-up view of a dimple and a backing wall
of the drain pan.

FIG. 15A is a close-up view of a resting pad.

FIG. 15B is a close-up view of a mounting clip assembly
engaging & wall portion of the drain pan.

FIG. 16 is a close-up view of a pedestal of the drain pan.

FIG. 17 is a view ofa condenser and an evaporator mounted
substantially vertically on the drain pam.

FIG. 18 is an exploded view of a mounting assembly for a
COMpressor.

FIG. 19 is a sectional view of the drain pan through an
aperture for a hex screw of the mounting assembly showing a
rib.

FIG. 20 is a perspective view of the compressor mounted
on the drain pan using the mounting assembly.

FIG. 21 is a view of the evaporator with end plates.

FIG. 22 is an exploded view of an assembly for connecting
the blower to the air conditioner.

FIG. 23 is an isolated view of a guide cover of the assembly.

FIG. 24A is a front perspective view of a duct element of
the assembly.

FIG. 24B is a rear perspective view of the duct element of
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in the drawings. These illustrated examples are not intended
to be limitalions on the present invention. For example, one or
more aspects of the present invention can be utilized in other
embodiments and even other types of systems.

The terms “air conditionet”™ or “air conditioning™ will be
used to encompass any treatment of air including heating and
cooling and may include heat pumps but also other HVAC
systems. Air conditioning is also meant to encompass both
indoor air conditioning, which is limited to the air condition-
ing of an enclosed area and outdoor air conditioning, which
occurs in the open air. Moreover, the present invention is
primarily designed for use in a nautical vehicle but obvious
alterations are within the scope of the present invention and
will have use in other applications such as conventional
vehicles, recreational vehicles, aircrafts or other means of
transportation and also in means of habitation.

FIGS. 1-2 show an air conditioner 1 according to an
embodiment of the present invention, In this embodiment, the
exterior of the air conditioner primarily comprises a drain pan
100 or base pan, a blower 2, and a shroud structure (FIG. 5)
composed of asupply side cover 10, aretum side cover 12 and
a heat exchanger cover 14. The interior of the air conditioner
1 primarily comprises a compressor 16, a condenser 18, an
evaporator 20 and a reversing valve 22 as shown in FIGS, 3-4.

This embodiment shows a self-contained type air condi-
tioner in which the major components of a refrigeration cycle
are present. However, alternative embodiments may leave out
some of these major components and still come within the
scope of the present invention. For example, it is possible to
install the compressor and the condenser at a remote location
and to simply have an embodiment in which only the blower
and the evaporator are present among the major components
of a refrigerating cycle with the dimensions of the drain pan
100 reduced accordingly.

The covers 10, 12 and 14 of the air conditioner 1 are easily
removable for access to the components, and the heat
exchanger cover 14 encloses the evaporator 20 and the con-
denser 18 while the supply side cover 10 and the return side
cover 12 enclose the compressor 16 (FIGS, 1-2). The covers
10, 12, 14, shown in their removed state in FIG, 5, are molded
to suif the shape of the components of the air conditioner and
to reduce or minimize the volume of the air conditioner. In
this embodiment, the heat exchanger cover 14 is substantially
rectilinear but it may instead have curved surfaces similar to

the assembly.

FIG. 25 is a rear view of the air conditioner without the
blower showing the duct element on the guide cover.

FIG. 26 is a view of a clamp element of the assembly.

FIG. 27 is a view of a transition bracket of the assembly.

FIG. 28 is a view of the blower and a duct collar removed
from the blower.

FIG. 29 is a perspective view of the air conditioner with the
blower oriented differently from FIG. 1.

FIGS. 30A-1 and 30A-2 are schematic illustrations of a
first example embodiment of the duct element.

FIGS. 30B-f and 30B-2 are schematic ilfustrations of a
second example embodiment of the duct element.

FIGS. 30¢-1 and FIGS. 30C-2 are schematic illustrations
of a third example embodiment of the duct element.

FIG. 30D is a schematic illustration of a first axis and a
second axis in non-parallel relation to one another.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

Example embodiments that incorporate one or more
aspects of the present invention are described and illustrated
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the supply side cover 10 and the return side cover 12, The heat
exchanger cover 14 includes an inlet 15 that is in air commu-
nication with a refurn air duct (not shown} that channels air to
the air conditioner 1. In this manner, the heat exchanger cover
14 can operate as a return air plenum. The heat exchanger
cover 14 is substantially hexahedral and is composed of three
orthogonally adjacent surfaces. The heat exchanger cover 14
does not enclose the supply air side, near which the blower 2
is located, to accommodate for the presence of the blower 2
and to allow removal of the heat exchanger cover 14 without
detachment the blower 2. The paths of waler tubes 24, 26
(F1G. 2), which are in fluid communication with the con-
denser 18 and channel water to and from an external water
source, are accommodated through indented portions 28 of
the heat exchanger cover 14 and depressions 30 on the retum
side cover 12, as shown in FIGS, 2 and 5. The molded shape
of the return side cover 12 and the supply side cover 10 are
configured to correspond to the shape of compressor 16. In
particular, bulging portions 32 (FIGS. 2 and 5) of the retum
side cover 12 and the supply side cover 10 accommodate an
accumulator 34 (FIGS. 3 and 4) of the compressor 16 whose
location with respect to the compressor 16 can change
depending on the type or brand of compressor 16 used.
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Accordingly, the return side cover 12 and the supply side
cover 10 can accommodate various types of compressor mod-
els within a compact space, Furtherinore, as will be discussed
later and shown in FIGS. 1 and 5, the supply side cover 10 is
shaped to accommodate and reduce interference with the
rotation of the blower 2.

The shroud structure may include noise-reducing means to
reduce noise emanating from the air conditioning compo-
nents such as the compressor 16, In this embodiment, the
supply side cover 10 and the retun side cover 12 may include
such noise-reducing means, The noise-reducing means can
comprise a particular type of paint, foam, padding or the like
applied on the interior of the covers 10 or 12.

The shapes or number of covers in this embodiment should
not be deemed as fimitations, and variations in the covers are
also encompassed by the present invention. For example, it
may be possible to have one integral cover instead of the three
used in this embodiment and the covers could either be sub-
stantially rectilinear or curved.

FIGS., 6-8 show a molded drain pan 100 from which the air
conditioning components have been removed. The drain pan
100 can be made of corrosion-resistant material such as com-
posites and i3 molded to include features for accommodating
the components described below. The overall footprint of the
drain pan 100 can have various shapes and, in the present
embadiment, takes on a key-like shape with a substantially
circular porfion 102 and a substantially rectangular portion
104, as shown in FIGG, 8. As shown in FIGS, 9-10, the footprint
of the drain pan 100 is designed to take up as little arca as
possible and offer versatility in installation while providing a
foundation for the air conditioning components. A base por-
tion of the drain pan 100 includes a mounting surface 108
while an integral, vertical wall portion 110 of the drain pan
100 substantially delineates its area and is molded to include
tapered and threaded receptacles 112 (FIGS. 6, 7 and 12). As
shown in F1GS. 12-13, the receptacles 112 are located on the
external side of the wall portion 110 and have a thin backing
wall 114 that becomes perforated when drain fittings 116 are
screwed into thereby forming drainage areas 118. For
example, the thin backing wall 114 can be configured so as to
be easily knocked out from the vertical wall portion 110 when
pressure is applied by inserting the drain fitting 116 or by
using a tool. Inthis way, a user can install the drain fittings 116
at selected locations suitable to the drainage plumbing arcund
- the
equivalent structure that hinders with surrounding structures.
Thus, the user need not utilize all of the receptacles 112. As a
result, the air conditioner 1 can be oriented in any direction
and still establish fluid communication with the surrounding
drainage plumbing with gravity driven flow.

As seen in FIGS. 11 and 14, the mounting surface 108 of
the drain pan 100 is sloped so that condensate water will be
channeled from the mounting surface 108 to a trough 120 and
then out to the drainage areas 118, In this embodiment, the
trough 120 is level so that water can flow to any of the
drainage areas 118. As shown in FIG. 14, the trough 120
terminates at the drainage areas 118 with dimples 122 which
are substantially semi-cylindrical in shape and are located
adjacent to backing wall 114. The dimples 122 accept the
drain fittings 116 after they punch a hole in the receptacle 112
via screw-in (FIG. 13). In descending oxder of elevation, the
mounting surface 108 is the highest, then the trough 120 and
the dimple 122 as shown in FIG. 14. As seen in FIG, 11, the
mownting surface 108 may be sloped downward to direct
condensate into the trough 120. The drain fittings 116 can be
of any material that is corrosion-resistant and sufficiently
rigid to accomplish perforation of the receptacles 112. The
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dimples 122 allow the drain fittings 116 to be installed lower
than conventional drain fittings which conventionally have to
be above the mounting surface 108 of the drain pan 100 in
order to acconunodate a nut (not shown) engaging the drain
fitting $16. The lower position of the drain fittings 116 con-
tributes to quicker disposal of collected water and results in
fewer components being in contact with water or the compo-
nents being in contact with water for a shorter duration
because the amount of water in the drain pan 100 is mini-
mized. The drain pan 100 may accomplish drainage using
variations in arrangement, number, and shape of features such
as the trough 120, the drainage arcas 118, the slope of the
mouniing surface 108 or the footprint of the drain pan 100,

In this embodiment, the drain pan 100 is further molded to
include a plurality of apertures 124 (FIGS. 6-7) for accepting
resting pads 125 (FIG. 15). The resting pad 125 in the present
embodiment is a grommet that is substantially shaped like a
bolt and is made of elastic material such as rubber. As shown
in FIG. 15, a base section 126 of the resting pad 125 supports
the drain pan 100 above an installation surface after assembly
and has a hollow section in the middle to isolate the air
conditioner. The purpose of the resting pads 125 is to dampen
the vibration that is caused by the compressor 16 and the
blower 2 and that can be transmitted through the drain pan
100 and the installation surface. A rod section 128 of the
resting pad 125 has a conical section 130 that will deform as
the resting pad 125 is inserted from underneath the drain pan
100 and will prevent the resting pad 125 from falling out after
insertion.

As shown in FIGS. 1, 6 and 8, the drain pan 100 may also
be molded to include a foot 131 for an additional resting pad
125 outside the wall portion 110 of the drain pan 100 and
below the blower 2 in order to counter possible imbalance
created by the weight of the blower 2. The air conditioner 1
can be furiher stabilized above the installation surface using
mounting clip assemblies (FIGS. 1 and 15B) that engage the
drainpan 100 while being affixed to the installation surface by
way of screws. The mounting clip assemblies may comprise
an engaging clip 132 and a support 133, The support 133 may
include a vibration absorbing means, made of elastic material
such as rubber, and a cylindrical sleeve, made of rigid mate-
rial such as metal. The sleeve is found within the vibration
absorbing means and limits the extent of compression by the
vibration absorbing means, The mounting clip assemblies

on the perimeter of the drain pan 100 in order to place the
mounting clip assembly above an appropriate installation
surface such as one that is sufficiently rigid.

The drain pan 100 may further be molded to accommodate
the mounting of the air conditioning components, As shown
in FIGS. 6-7 and 17, in this embodiment, the drain pan 100
includes four posts 134 integrally projecting from the drain
pan 100 and partly delineating a perimeter in which the
evaporator 20 with corresponding dimensions can be placed.
The posts 134 also include apertures 136 for fastening the
evaporator 20 or neighboring parts to the drain pan 100 via
means such as screws. The posts 134 help stabilize the verti-
cal mounting of the evaporator 20. Adjacent to the posts 134,
the drain pan 100 is molded to include an integral pedestal
138 (FIGS. 16-17) that holds loops 140 of a tubular element
that comprises the condenser 18. As shown in FIG. 17, once
the condenser 18 is placed on the pedestal 138, a condenser
bracket 142 is placed over the loops 140 and is fastened onfo
the pedestal 138 via screws to hold the condenser 18 inplace.
In this embodiment, the width of the evaporator 20 is similar
to the width of condenser 18, Tn such a case, the evaporator 20
may be equipped with plates 144 at its ends that include
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apertures 146 for condenser siraps 148 to grip the loops 140
and additionally stabilize the condenser 18, as shown in FIG.
17.

As shown in FIGS. 8 and 20, the drain pan 100 further
includes holes 150 for mounting assemblies 152 (F1G. 18)
that suppozt the compressor. The holes 150 of the drain pan
100 may include arik 154 (F1G. 19) to prevent a hex cap screw
164 from falling out of the hole 150 during assembly. The rib
154 allows a user to carry the drain pan 100 around with the
hex cap screw 164 inserted in the holes 150, As shown in FIG.
18, the mounting assembly 152 may be comprised of, for
example, the hex cap screw 164, an O-ring 163, a tube 158, a
grommet 160, a washer 162 and a nut 156 and fastens one of
the feet of the compressor 16 to the drain pan 100. The O-ring
163 creates a water tight seal between the drain pan 100 and
the hex cap screw 164. FIG. 20 shows the compressor 16
mounted on the drain pan 1680 using the mounting assembly
152. As shown in FIG. 4, the drain pan 100 may further be
meolded to include a handle 166 to aid in transporting the air
conditioner 1 where the covers have been removed.

The major components of the air conditioner 1 mounted on
the drainpan 100 will be discussed in the following, As shown
in FIGS., 3-4, the compressor 16 has a longitudinal axis that is
substantially vertical contributing to the smali footprint of the
drain pan 100. The accumulator 34 is criented in a way that its
longitudinal axis is parallel to that of the compressor 16 also
contributing the small footprint of the drain pan 100. The
drain pan 100 is designed so that the accumulator 34 is sub-
stantially included in the space above the substantially circn-
lar portion 102 (FIGS. 9-10) of the footprint despite varia-
tions in the arrangement of the accumulator 34, The
condenser 18 is made up of two coaxial tubes or coils (FIGS.
4 and 17). In such a tube-in-tube structure, an outer tube
channels a refiigerant medium and is in fluid communication
with the other components of the air conditioner 1. The inner
tube (not shown) has a water outlet and a water inlet respec-
tively connecting to outlet tube and inlet tube for circulating
water from a body of water neighboring the nautical vehicle
by means of a pump (not shown). The coaxial fubes form the
loops whose dimensions are such that the condenser will
closely fit between the plates 144 of the evaporator 20 (FIG.
17), and a reversing valve 22 (FIGS. 3-4) can be placed
substantially within the loops 140 further contributing to a
compact design of the air conditioner I by keeping the revers-

i vatve 22 within th
pan 100 (F1G. 9).

As shown in FIG. 21, in the present embodiment, the
evaporator 20 is a bank of conduit in fluid communication
with the outer tube (not shown) of the condenser 18 and is
formed by routing the conduit multiple times through a set of
parallel fins. The fins are placed between the plates and bent
segments of the conduit protrude from the plates 144. In this
embodiment, the plates 144 are similar in length but wider
compared to the fins, The fins are positioned about the plates
144 s0 as to allow room for a filter 168 (F1G. 22) to be inserted
between the plates 144 and the fins on a condenser side ofthe
evaporator 20,

As shown in FIG. 8, the drain pan 100 can substantially be
divided into a first mounting area 108« for the compressor, a
second mounting area 1086 for the evaporator, and a third
mounting area 108¢ for the condenser. Thus, the drain pan
100 will be dimensionally limited to substantially span only
the first, second, and third mounting arcas 1084, 1084, and
108¢. Moreover, the components are vertically mounted so as
to minimize the mounting areas,

As shown in FIGS. 1 and 22-23, a fan duct plate or a
guiding cover 170 is fastened to a blower side of the evapo-
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rator 20 and is & cover-like element that is placed on the top of
the evaporator 20, The guiding cover 170 (FIG. 23) includes
a flat section 172 with a circular opening 174 for directing air
to the adjacent blower 2 and has a cylindrical section 176
extending from the opening 174, A curvature 178 is formed at
the intersection of the flat section 172 and the cylindrical
section 176 so that the flat section 172 is bent toward the
blower 2 along the circumference of the opening 174 contrib-
uting to a smoother air flow. The fiat section 172 further
includes slots 179 at the bottom that mate with projections
180 (FI1G. 20) on the drain pan 100. As shown in FIG. 1, the
guiding cover 170 also includes apertures 182 for fastening it
onto the plates 144 of the evaporator 20 and the posts 134 of
the drain pan 100 by means of screws.

Asshown in FIGS. 22 and 25, a fan ducttransition or a duct
element 184 is placed between the gniding cover 170 and the
blower 2 by clamping it around the cylindrical section 176 of
the guiding cover 170 with a band clamp or a clamp element
186 whose perimeter is controllable through an adjustment
screw 188 that can tighten or-loosen. In the present embodi-
ment, the clamp element 186 (FIG. 26) is metallic but it may
be non-metallic. The duct element 184 (FIGS. 24A and 24B)
in the present embodiment can be substantially described as a
coitical cylinder in which the two parallel surfaces or bases
190, 192 are circles of different diameters and different center
axes as shown in FIGS, 24A and 30B. On the evaporator side
of the duct element 184 is a non-tapered, cylindrical portion
194 which mates with the cylindrical section 176 of the guid-
ing cover 170, The cylindrical portion 194 ends with an
outwardly projecting flange 196 that rests against the guiding
cover 170 and helps prevent separation of the duct element
184 from the guiding cover 170 after the clamp element 186
is placed around the cylindrical portion 194. The curvature
178 in the perimeter of the opening 174 of the guiding cover
170:is shaped to correspond to the part of the duct element 184
that abuts the guiding cover 170.

As shown in FIG, 25, the outwardly projecting flange 196
also interacts with first enpaging elements 198 (FIGS. 6 and
25) on the vertical wall portion 110 of the drain pan 100 to
securethe lower part ofthe duct element 184 between the first
engaging elements 198 and the guiding cover 170 and to
prevent the duct element 184 from falling off of the guiding

cover 170 easily-As showir in FIGS: 24A and 24B; thecylin-
drical portion 194 has a plurality of indentations 200 scattered
around the perimeter which allow for elastic deformation of
the cylindrical portion 194 when the clamp element 186 is
placed. There are radially outward protrusions 202 (FIG.
24B) adjacent to the depression of the indentations 200 that
keep the clamp element 186 in place after it is tightened
around the cylindrical portion 194. The outwardly projecting
flange 196 also includes peripherally located, elongate pass
portions 204 whose shapes correspond with those of first
engaging elements 198 (FIGS. 24A-24B and 25). The pass
portions 204 are found on the duct clement 184 radially
opposite a first marking 206. The first marking 206 may be a
raised portion in the shape of an arrow on the duct element
184. When the first marking 206 is rotated fo its highest
position so that the arrow is opposite a second marking 213,
the first engaging elements 198 can pass through the pass
portions 204 thereby helping the mounting and demounting
of the duct element 184 onto the guiding cover 170, as shown
in FIG. 25. The second marking 213 may be a V-shaped notch
(FIG. 27) on a transition bracket 212, The removal of the duct
element 184 from the guiding cover 170 is made possible only
at this position of the duct element 184.
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On the blower side of the duct element 184 is an inwardly
projecting flange 208 (FIGS. 24A and 24B) with apertures
210 for coupling the duct element 184 onto the blower 2.

Asshown in FIGS. 22, 25, 27 and 29, the transition bracket
ora second engaging element 212 (FIG. 27) is fastened to the
guiding cover 170 and covers a part of the top of the guiding
cover 170 and a part of the outwardly projecting flange 196 in
order to secure the blower 2 o the guiding cover 170 and
prevent the blower 2 from falling off when the orientation of
the blower 2 is rotatably adjusted. The blower 2 is coupled to
the evaporator 20 by fastening the duct element 184 onto the
blower 2 by loosely screwing the transition bracket 212 over
the guiding cover 170, inserting the outwardly projecting
flange 196 adjacent to the arrow 206 into the fransition
bracket 212, passing the first engaging elements 198 through
the pass portions 204, rotating the duct element 184 to obtain
the desired orientation for the blower 2, clamping the duct
element 184 onto the guiding cover 170 using the clamp
element 186 and tightening the screws of the transition
bracket 212. A different embodiment of the transition bracket
212 may be configured to pass through the pass portion 204
rather than the first engaging element 198.

In FIG. 1, the air conditioner 1 can largely be divided inte
a main body 4 and the blower 2. The main body 4 comprises
the drain pan 100 and what is mounted above it. In this
embodiment, the blower 2 (FIG. 28) is a centrifugal fan but
other types of fans, such as an axial fan with an air outlet
oriented to a certain direction, or any other air moving devices
are also contemplated with this invention. As shown in FIGS.
30A-1 through 30B-2, the blades 214 of the blower 2 rotate
about a first axis B while the blower 2 itself can be rotated
about a second axis A with respect to the main body 4. These
first and second axes B and A are substantially parallel and
spaced apart (FIG. 30B) in the present embodiment but, in
other embodiments, they may be nen-parallel (FIG. 30D) or
identical (FIG. 30A). As shown in FIG. 28, a duct collar 216
is coupled to an outlet 218 of the blower 2 and can further
connect with a plenum attachment (not shown), FIG. 28 also
shows an inlet 219 of the blower 2.

As shown in FIGS. 1 and 29, by rotating the blower 2 and
the duct element 184, the orientation of the outlet 218 of the
blower 2 of the present invention can be altered and can vary
by morethan 270 degrees. In particular, FIG. 1 shows that the

blower-2-can-be-rotated toward-the-compressor-16-until- the--

outlet 218 is obstructed by a bulging portion of the supply side
cover 10 near the drain pan 100. The rotation of the blower 2
is not hindered by the air conditioning components and, in
this embodiment, the compressor 16. As aresult, the blower 2
can easily be connected with ducts approaching the air con-
ditioner 1 from various angles, such as from either lateral side
(FIG. Tor FIG. 29) or top of the air conditioner 1. The lateral
sides refer to opposing sides with respect to a vertical plane
such as left and right. When the blower 2 is rotated from one
direction to another direction about the second axis A, the
directions may point to two different lateral sides such as the
left and right of the air conditioner 1. However, the two
directions are not necessarily opposite one another. For
example, the two directions may form a 90-degree angle, one
peinting to the left of a vertical plane and the other pointing to
the right of a vertical plane in FIGS. 1 and 29, and these are
deemed point to substantially different lateral sides of the air
conditioner 1 although not in opposite directions.

The orientation of the outlet 218 of the blower can be
altered simply by loosening the clamp element 186, rotating
the duct element 184 to the desired orientation and tightening
the clamp efement 186. The rotation of the blower duct ele-
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ment 184 occurs continuously without interference or break.
Thus, the orientation of the outlet 218 can be easily altered in
a matter of seconds.

The non-concentric cylinder shape of the duct element 184
(FIGS. 24A, 24B and 25) is designed to limit the overall
height of the air conditioner 1. Since it is possible for the
outlet 218 of the blower 2 ta substantially increase the height
oftheair conditioner 1 when the outlet 218 is located near the
top of the air conditioner 1, the blower 2 and the duct element
184 are attached at a predetermined orientation relative to one
another such that the maximum height of the air conditioner
1 will be kept below a certain value despite various orienta-
tions of the blower 2. One way to do this is by attaching the
blower 2 to duct element 184 so that, when axis B (FIG.
30B-1) is at its lowest relative to axis A, the blower 2 is
oriented to reach its vertically longest position. As shown in
FIG. 30B, the blades of the blower 2 rotate around B while the
blower 2 is rotated with respect to the air conditioner 1 around
A, The overall height of the air conditioner 1 with the rotat-
able blower 2 will change depending on how the blower 2 is
fastened in relation to the duct element 184, Therefore, the
maximum height of an air conditioner 1 can be restricted by
adjusting the orientation in which the blower 2 is fastened to
the duct element 184. Morecover, the conical cylinder shape of
the duct element 184 and the curvature 178 of the guiding
cover 170 contribute to a smoother air flow within the air
conditioner 1.

In the present embodiment, the adjustment of the blower
orientation occurs through a sliding mechanism. However, it
is possible for the parallel surfaces or bases 190, 192 of the
duct element 184 to be non-circular and, for example, may be
polygonal (FIG. 30C). In that case, the adjustment of the duct
element 184 around the guiding cover 170 may not occur
through sliding, For example, it may be necessary to adjust
the orientation of the blower 2 affer completely removing the
duct element 184 from the guiding cover 170. Moreover, in
such case, the clamp element 186 will not be circular either
and, for example, may be polygonal. Furthermore, it is also
possible for the duct element 184 to be non-tapered or for the
bases 190, 192 of the duct element 184 to be concentric.

The covers for the air conditioner 1 can be placed after all
of the interior components are mounted and operatively con-
nected, and can be easily removed to allow access for servic-
ing of components.

example embodiments described above. Modifications and
alterations will occur to others upon a reading and under-
standing of this specification. Example embodiments incor-
porating one or more aspects of the invention are intended to
include all such modifications and alterations.
What is claimed is:
1. An air conditioning device for a nautical vehicle includ-
ing;
a main body; and
a blower including an inlet and an outlet, the inlet being in
air communication with the main body, the blower fur-
ther including blades rotating therewithin about a first
axis, and
an assembly for adjusting the blower with respect to the
main body about a second axis so as to alter an orienta-
tion ofthe outlet, the assembly including a guiding cover
and a cylindrical duct element for maintaining the main
body and the blower in air communication with one
another, the duct element having a first base and a second
base, and coupled to the blower at the second base, the
first base of the duct element dimensioned to corre-
spondingly fit the guiding cover, and the duct element
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being rotatably adjustable around the guiding cover
about the second axis at the first base so as to alier the
orientation of the outlet.

2. The air conditioning device of claim 1, wherein the first
and second axes are substantially paraliel.

3. The air conditioning device of claim 2, wherein the first
and second axes are identical.

4, The air conditioning device of c¢laim 1, wherein the
blower is a centrifugal fan.

5. The air conditioning device of claim 1, the bases being
circular and the duct element being slidingly adjustable
around the guiding cover about the second axis.

6. The air condidioning device of claim 1, the bases being
non-circular and the duct element being non-slidingly adjust-
able around the guiding cover about the second axis.

7. The air conditioning device of claim 1, the first and
second bases having unequal surface areas,

8. The air conditioning device of claim 7, the duct element
being substantially tapered toward the blower.

9. The air conditioning device of claim 1, wherein the duct
element can be axially divided into a tapered portion and a
non-tapered portion, and a clamp element is placed around
the non-tapered portion.

10. The air conditioning device of claim 9, wherein the
clamp element is configured to have a variable perimeter for
fastening the duct element to the guiding cover.

11. The air conditioning device of claim 9, wherein the
arientation of the blower is altered by loosening and tighten-
ing of the clamp element.

12. The air conditioning device of claim 9, wherein the
non-tapered portion includes peripherally scattered indents to
accommodate elastic deformation of the non-tapered portion
when the clamp element is placed.

13. The air conditioning device ofclaim 9, the duct element
inchiding an outwardly projecting flange at the first base, the
flange including a peripherally located pass portion, and the
main body further including a first engaging element and a
second engaging element,

wherein the flange of the duct elenient is removably held by

the first and second engaging elements, and

wherein the duct element is removed by rotating the duct

element so that one of the engaging elements can pass
through the pass portion.

14. The air conditioning device of ciaim 13, wherein the
duct element includes protrusions that are located peripher-
ally on the non-tapered portion so that the clamp element can
be secured between the flange and the projections.

15. The air conditioning device of claim 13, the pass por-
tion allowing removal of the duct element from the main body
only at a predetermined orientation of the duct element.

16, The air conditioning device of claim 15, wherein the
predetermined orientation is indicated by the alignment of a
first marking and a second marking.
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17. The air conditioning device of claim 1, wherein the
blower is installed with respect to the duct element so that the
maximum height of the air conditioning device is limited.

18. An air conditioning device for a nautical vehicle includ-
ing: a main body; and a blower including an inlet and an
outlet, the inlet being in air communication with the main
body, the blower being rotatable about first axis so that the
outlet can be oriented toward a first directon and a second
direction, and the first and second directions point to substan-
tially different lateral sides of the main body, and an assembly
for adjusting the blower with respect to the main body about
a second axis 50 as to alter an orientation of the outiet, the
assembly including a guiding cover and a cylidrical duct
clement for maintaining the main body and the blower in air
communication with one another, the duct element having a
first base and a second base, and coupled to the blower at the
second base, the first base of the duct element dimensioned to
correspondingly fit the guiding cover, and the duct element
being rotatbly adjustable around the guiding cover about the
second axis at the first base so as to alter the orientation of the
outlet,

19. The air conditioning device of claim 18, wherein the
first direction and the second direction point to substantially
apposite directions.

20, The air condilioning device of claim 19, wherein the
blower can be rotated without interference from a compres-
sor, an evaparator or a condenser.

21. The air conditioning device of claim 18, wherein the
blower is rotatable by more than 270 degrees.

22. The air condifioning device of claim 18, wherein the air
conditioning device further includes a clamp element for
maintaining the blower oriented with respect to the main
bady, and wherein only loosening of the clamp element is
necessary to change orientation of the blower.

23. A method for installing an air conditioning device fora
nautical vehicle: the air conditioning device including a main
body; a blower including an inlet and an outlet, the inlet being
in air communication with the main body, the blower further
including blades rotating there within about a first axis, the
method incliuding the steps oft providing a clamp element;
providing an assembly for adjusting the blower with respect
to the main body about a second axis so as to alter an orien-
tation of the outlet, the assembly including a guiding cover
and a cylindrical duct element for maintaining the main body
and the blower in air communication with one another, the

duet- element-having-a- first-base-and-a-second-base;-and
coupled to the blower at the second base, the first base of the
duct element dimensioned to correspondingly fit the guiding
cover, and the duct element being rotatably adjustable around
the guiding cover about the second axis at the first base so as
to alter the orientation of the outlet; orienting the outlet of the
blower to a desired direction by hand through rotation about
the second axis; and tightening the clamp element to maintain
the blower oriented with respect to the main body.

LA A A




