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ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Air Esscentials Inc., Miami, FL.
Marc Levy, Palmetto Bay, FL;
Craig Huck, Waterford, PA;
Steven Semoff, New City, NY;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):
PATENTS@MALLOYLAW.COM
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Application No. Applicant(s)
L 15/353,951 LEVY ET AL.
Response to Rule 312 Communication - -
Examiner Art Unit
Davis Hwu 3744

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. K The amendment filed on 27 August 2018 under 37 CFR 1.312 has been considered, and has been:
a) [ entered.

b) [J entered as directed to matters of form not affecting the scope of the invention.

c)[] disapproved because the amendment was filed after the payment of the issue fee.
Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) and
the required fee to withdraw the application from issue.

d) ] disapproved. See explanation below.

e) ] entered in part. See explanation below.

/Davis Hwu/
Primary Examiner, Art Unit 3744

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20180903
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant:
Inventors:

Serial No.:

Filing Date:

For:

Air Esscentials Inc.

Marc Levy, Cralig Huck and Steven Semoff
15/353,951

November 17, 2016

FLUID DISPERSION ASSEMBLY

Mail Stop Issue Fee
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

Confirmation No. 5613
Customer No. 04219
Examiner Davis D. Hwu
Group Art Unit 3744

2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129

AMENDMENT AFTER ALLOWANCE UNDER RULE 312

In response to the Notice of Allowance and Issue Fee Due and

in accordance with the provisions of Rule 312, it is respectfully

requested that the following amendments be made to the above-

referenced patent application:

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.
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Amendments to the Specification:

Please replace the paragraph beginning on page 22, line 14
with the following amended paragraph:

As illustrated in Figure 6, the diffusion assembly 200
comprises an air inlet 210 and an atomizer assembly 220. The
atomizer assembly 220 comprises an atomizer air inlet channel 222,
a mixing chamber 226, and an atomizer exhaust aperture 228’’. The
atomizer air inlet channel 222 is interconnected to the compressed
alr source via the air inlet 210. Moreover, the atomizer air inlet
channel 222 includes an inlet aperture 223 and an outlet aperture
223'", as may be seen in Figure 6. As may also be seen in the
illustrative embodiment of Figure 6, the inlet aperture 223 and
outlet aperture 223’' are substantially equal in diameter, [[and]]

as 1s the channel 223’ disposed therebetween.
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REMARKS
It is respectfully requested that the above noted amendments
to the specification be made under the provisions of Rule 312. The
requested changes are for the purpose of correcting informalities
and/or inconsistencies in the language of the specification. Care
was taken not to add any new subject matter. Due to the nature of
the changes requested, it 1s believed that there will be no
additional searching or other significant amount of time required
of the Examiner in the review and entering of this Amendment.
Respectfully submitted,
MALLOY & MALLOY, P.L.
Attorneys for Applicant
2800 S.W. Third Avenue
Historic Coral Way

Miami, Florida 33129
(305) 858-8000

By: /John Fulton, Jr./
John Fulton, Jr.
Reg. No. 46,716
Email: patents@malloylaw.com

Date: August 27, 2018




Electronic Patent Application Fee Transmittal

Application Number: 15353951

Filing Date: 17-Nov-2016

Title of Invention: FLUID DISPERSION ASSEMBLY
First Named Inventor/Applicant Name: Marc Levy

Filer: John Fulton/Denise Morales
Attorney Docket Number: 1.106B.16

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)
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Basic Filing:
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International Application Number:
Confirmation Number: 5613

Title of Invention:

FLUID DISPERSION ASSEMBLY

First Named Inventor/Applicant Name: Marc Levy
Customer Number: 4219
Filer: John Fulton/Denise Morales
Filer Authorized By: John Fulton
Attorney Docket Number: 1.106B.16
Receipt Date: 27-AUG-2018
Filing Date: 17-NOV-2016
Time Stamp: 17:34:47

Application Type:

Utility under 35 USC 111{a)

Payment information:
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Payment Type CARD
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RAM confirmation Number 082818INTEFSW17355300

Deposit Account

Authorized User
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similarto a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Air Esscentials Inc.

Inventors: Marc Levy, Craig Huck and Steven Semoff
Serial No.: 15/353,951

Filing Date: November 17, 2016

For: FLUID DISPERSION ASSEMBLY

Confirmation No. 5613
Customer No, 04219
Examiner Davis D. Hwu
Group Art Unit 3744

2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129

Mail Stop Issue Fee
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

CERTIFICATE OF EFS-WEB TRANSMISSION

I HEREBY CERTIFY that this correspondence is being transmitted
via the U.S. Patent and Trademark Office (USPTO) electronic filing
system (EFS-Web) to the USPTO this 27 day of August, 2018.

Respectfully Submitted,

MALLOY & MALLOY, P.L.
Attorneys for Applicant
2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129
(305)858-8000

By: /John Fulton, Jr./
John Fulton, Jr.
Reg. No. 46,716
Email: patents@malloylaw.com

Date: August 27, 2018




PART B - FEE(S) TRANSMITTAL

Compleie and send this form, together with applicable fee(s), to; Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450 .
Alexandria, Virginia 22313.1450
or Fax {(871)-273-2885

INSTRUCTIONS: This form should be used for teansmitting the ISSUE FEE and PUBLICATION FRE OF mquimd%;eﬂlocks § through 5 should be completed wheny
appropriate, All further corespondence including the Patent, advance orders and notification of maintenance fees will be wailed to the current correspundence address s
indicuted wnless souigr:lmi below or divected otherwise in Block 1, by () specifying & sew comespondence addeess; and/or (b} indicating 2 separate "FEE ADDRESS” for
maintenanca foe notificationy.

Note: A certificate of mailing can ouly be used for domestic mailings of the

) Fee(s) Transmittal. Thiz certificate cannot be used for any other sccompanying

CURRENT CORRESFONDENCE ADDRENS (Note: Use Block 1 for any change of address) gapmjs. Fach additional paper, such as an assignment or Tormal drawing, must
ave its own certificate of mailing or transmission.

Cextifieate of Mailing or Transmission

4218 753U DHANAOLH 1 hexeby cortify that this Fee(s) Transmittal is being deposited with the Unfred
MALLOY & MALLOY :ti%tes '%sml Sé:rviﬁ;m \ifﬂé} sﬁéuéaﬁ%%g{: ;:irre ﬁs%l. lt:!gg: raveid bt‘g an E:'l:;:i )
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ZSQO_S.W. TfHRD_ AV_ENUE : wansnitted to the LISPTO (571) 273-2885, on the date indicated below,
HISTORIC CORAL WAY - -
MIAMI, FL 33129 Depoeiiors same)

(Hignams)
Dae}
1 APPLICATION RO, ] FILING DATE : FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. l CONEIRMATHIN NO. l
157353951 111742016 Mare Lavy 1.106B.16 5613

TITLE OF INVENTION: FLUID DISPERSION ASSEMBLY

! APPLN, TYPE i ENTITY STATUS [ ISHUE FYE DUS |?U'BI,H‘A‘I‘!0NFEEDUE jmv.pam (SSUR BEEI TOTAL FEE(SY DUE DATE DUR I
nonprovisional SMALL 3500 40 30 $500 0B/29/2018
| EXAMINER | ART UNIT ] CLASS-SUBCLASS |
HWTI, DAVIS D 3744 236427000

1. Ch:lnsge. of conespondence addvess o indication of "Fee Addeess” (37 2. For printing ou the patent front page, list
CER 1363). {1} The names of up to 3 registered patent attorneys
) Change of corvespondence address {or Change of Conespondence ar agests OR, alternatively,

Addsess lovm PTO/SB/122) attached. {23 The name of a single firm (baving a5 2 member 2

y Malloy & Malloy, P.L.

L3 "Fee Address® indication {or "Pee Address” Indication form registered attormey or agent) and the names of up to
PTCYSBAT; Rey 03-02 or mone recent) attached. Use of a Custowier 2 registered patent atlorneys or agents. I no nameds g
Number is required. Jisted, no name will be printed.

ad,

TAGSTGNTE NAME AND RESIDENCE DATA T0 BE PRINTERD ON THE BATRINT {prist or type)

PLEASE NOTE: Unless an assignes is identified below, no assignee data will sppear on the patest. If an assigaee s identified below, the documnent has been filed for
pecordation as set forth in 37 CFR.3.11. Completion of this form 5 NOT a substitute for filing an assignment.

{A) NAME OF ASSIGNES (B) RESIDENCE; (CITY and STATE OR COUNTRY )
Air Esscentials Inc. Miami, Florida

Please check the appropriate assignee category or categovies {will act be printed on the patent) © {3 tndividuat K3 Corporation or ather privaie group entity . Government

4a. The following fee(s) are submitted: 4. Payment of Fee(si (Please fivst respply any previously poid issue fee showa sbove)
2 tsone Fee E.:I A check i3 eaclosed.
| Publication Fee (No small entity discount permitted) Q Payment by credit card. Foan PTO-2038 5 attached.
Ll Muilvance Opder - # of Copies ﬂ'ﬁ:e;director is herehy authorized (o charge the requiced fee(s); any deficienay, ov credis any
o ovespayment, 1o oeé"%su Account Numbes (f encigsa an c;straycopy of this form)..
5. Change in Eutity Status {from status indicated above}
] Applivant cortifying micro entity status, See 37 CFR 1.29 P’Q’Iﬁ‘ Abgent § valid certification of Micro Futity Status (see forms PTO/SB/15A and 15B), issue
ee payment in the micro eatity smount will sot be accepted at the risk of application sbandonment.
£ Applicant asserting small entity status, See 37 CER 1.27 h%l:‘:}. If the application was previously under micro catity status, checking this box will be taken
10 be a notification of loss of entitlement to micro entity stais.
(i} Applicant changing to regular undiscounted fee status, NOTE; Checkiug: this box will be taken to he 2 notification of loss of satitlement to small or micre
entily status, as applicable.

i £ % et
Wehaon Pho ke e 129018

" 46,716

Aughosized Siguatue

Typed or printed name Registration No.

-
John Fulton, Jrg

g
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PTOL-85 Part B.(10-13) Appraved for use through 103172013, OMB 0651-0033 .8, Patentand Trademark Office; U.S. DEPARTMENT OF COMMERCE




Yo UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR FATENTS

Elgﬁlgié;?l‘:@m 22313-1430
| APPLICATION NUMBER | FILING OR 371{C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO.J/TITLE |
15/353,951 11/17/2016 Marc Levy 1.106B.16
CONFIRMATION NO. 5613
4219 POA ACCEPTANCE LETTER
MALLOY & MALLOY

2900 S\ THTD AVENE TR

MIAMI, FL 33129

Date Mailed: 06/06/2018

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 06/01/2018.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

fdfisher/

page 1 of 1



Doc Code: PA..

TR PTO/AIA/B2B {07-13)
Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051
U.S. Palent and Trademark Office; .5, DEPARTMENT OF COMMERCE

Under the Papsrwork Reduction Act of 1995, no persans are reguired 1o respend fo a collection of infermation unless it displays a valid OMB ceatrel number

[ POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

15/353,951 November 17, 2016

{Note: The boxes ahove may be left blank if information is provided on form PTOQ/AIAI2A.)

{ hereby appoint the Palent Practitioner(s) associated with the following Customer Number as my/our atlorney(s) or ageni(s), and

to fransact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the altached transmitial letter (form PTQ/AIA/82A) or identified above:

oR 04219

|:| I hereby appoint Pracfitioner(s) named in the attached list (form PTO/AIA/82C) as mylour altorney(s) or ageni(s), and to fransact
all business in the United Slates Patent and Trademark Office connecled therewith for the patent application referenced in the
aftached transmittal latter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/B2C,)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR
D The address associated with Customer Number:

OR
Firm or
individual Name

Address

City | state | [zip |
Country

Telephone | Email |

i am the Appiica_r}t (if the Applicant is a juristic entity, list the Applicant hame in the box):

Air Esscentials Inc.

I:l Inventor or Joint Inventor (litle not required below)

I:l Legal Representative of a Deceased or Legally Incapacitated Inventor {title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation o Assigh (provide signer's tille if applicant is a juristic entity)

l:l Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned {whose tille is ligd helow) is authorized lo act on behalf of the applicant (e.g., where the applicant is a juristic entity).
Signature ,_,/—__.,,,-—— | Date (Optional) | $77%,// />
Name g:ai’w ce < 7'_[&;/1/ ’

Title /ﬁ»f cclos 7,

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signalure requirements
and certifications. If mare than one applicant, use multiple forms.,

otal of 1 forms are submitted,

This collection of informalion s required by 37 CFR 1,131, 1.32, snd 1,33. The infermation is required to obtain or retain a benell by the public which is to fe {and by the
USPTO to process) an application. Cenfidentiality is governed by 35 U.8.C. 122 and 37 CFR 1,11 and 1,14, This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the compteted application form to the USPTO, Time wilt vary depending upon Lhe individual case. Any comments on the amount
of time you require to complete this form ardfor suggestions fer reducing this burden, should be sent to the Chief Information Officer, .S, Palent and Trademark Office, U.S.
Department of Commerce, P.(. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES GR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patouts, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, calf 1-800-PT0-919% and select opfion 2.




Electronic Acknowledgement Receipt

EFS ID: 32785053
Application Number: 15353951
International Application Number:
Confirmation Number: 5613

Title of Invention:

FLUID DISPERSION ASSEMBLY

First Named Inventor/Applicant Name: Marc Levy
Customer Number: 4219
Filer: John Fulton/Kristine Miranda
Filer Authorized By: John Fulton
Attorney Docket Number: 1.106B.16
Receipt Date: 01-JUN-2018
Filing Date: 17-NOV-2016
Time Stamp: 16:21:13

Application Type:

Utility under 35 USC 111{a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
12037
. . 2018_06_01_EFS_Cert_POA _Fil
1 Miscellaneous Incoming Letter ed_11068.pdf no 1
SaeteddSfocindcde?n03582e804 1764201

Warnings:




Information:

91678

2 Transmittal Letter 2018_06_01_Transmittal_POA _ no 1
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Information:
90197
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Air Esscentials Inc.

Inventors: Marc Levy, Craig Huck and Steven Semoff
Serial No.: 15/353,951

Filing Date: November 17, 2016

For: FLUID DISPERSION ASSEMBLY

Confirmation No. 5613
Customer No, 04219
Examiner Davis D. Hwu
Group Art Unit 3744

2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129

Mail Stop Amendment
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

CERTIFICATE OF EFS-WEB TRANSMISSION

I HEREBY CERTIFY that this correspondence is being transmitted
via the U.S. Patent and Trademark Office (USPTO) electronic filing
system (EFS-Web) to the USPTO this 1 day of June, 2018.

Respectfully Submitted,

MALLOY & MALLOY, P.L.
Attorneys for Applicant
2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129
(305)858-8000

By: /John Fulton, Jr./
John Fulton, Jr.
Reg. No. 46,716
Email: patents@malloylaw.com

Date: June 1, 2018




Doc Codae: PA.
Document Description: Power of Altorney

PTOMAIABZA (07-13)

Approved for use through 11302014, OMB 0851-0051
L5 Patent and Trademark Office; U8, DEPARTMENT OF COMMERCE
Under the Pagemwork Reduction Acl of 1865, no persons are required to respond to a collection of information unless i displays a valid OME control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitied with the Power of Attorney by Applicant form (PTO/AIA/BZE) 1o identify the application 1o which the
Power of Attorney is directad, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. if neither form PTO/AIABZA nor form PTOAIABZRE identifies the application to which the Power of Attormey is

directed, the Power of Attorney will not be recognized in the apglication.

Application Number 15/353,951

Filing Date November 17, 2016

First Named Inventor Marc Levy

Title FLUID DISPERSION ASSEMBLY

Art Unit 3744

Examiner Name Davis D. Hwu

Attorney Docket Number 11.106B.16

SIGNATURE of Applicant or Patent Practitioner

Signature /John Fulton, Jr./ Pate (optiona) | Tune 1, 2018
Name John Fulton, Jr. Sﬁgﬁ?ﬁon 48,716

Title (if Applicantis a
junistic entity)

Applicant Name (if Applicant is a juristic entily}

more than one applicant, use mulliple forms,

NOTE: This form must be signed in accordance with 37 CFR 1.33, See 37 CFR 1.4(d) for signature requirements and certifications. if

.f *Total of 4 forms dre submitted.

This coliection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required 10 obtain or retain a benefit by
the public which is to file (and by the USPTO {o process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes {o complete, including gathering, preparing, and submitling the completed
application form to the USPTGO, Time will vary depending upon the individual case. Any comments on the amount of time you require
to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.CO. Box 1480, Alexandria, VA 22313-1450.

if voui nead assistance in completing the form, call 1-800-FPTO-8188 and select option 2.



N2\ UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WL NSplo_gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

4219 7590 05/29/2018 | EXAMINER |
MALLOY & MALLOY HWU, DAVIS D
2800 $.W. THIRD AVENUE
HISTORIC CORAL WAY | ART UNIT PAPER NUMBER |
MIAMI, FL 33129 1744
DATE MAILED: 05/29/2018
I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/353,951 11/17/2016 Marc Levy 1.106B.16 5613

TITLE OF INVENTION: FLUID DISPERSION ASSEMBLY

I APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE IPUBLIC.A‘T‘ION FEE DUE |PREV_ PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |

nonprovisional SMALL $500 50 30 $500 08/29/2018

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apj\ropriale‘ All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unlie_ss cor_chlegi below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) Eapers, Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

4219 7590 05/29/2018 I hereby certify that this Fee(s) Transmittal is being deposited with the United
MALLOY & MALLOY States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile

2800 S.W. THIRD AVENUE transmitted to the USPTO (571) 273-2885, on the date indicated below.
HISTORIC CORAL WAY - -
MIAMI, FL 33 129 {Depositor's name )
(Signature}
(Date}

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

15/353,951 11/17/2016 Marc Levy 1.106B.16 5613
TITLE OF INVENTION: FLUID DISPERSION ASSEMBLY

I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I FUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $500 50 30 $500 08/29/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HWLU, DAVIS D 3744 239-427000

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). (1) The names of up to 3 registered patent attorneys 1

[ Change of corres nq}ence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2

[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
(d Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
[ Advance Ocder - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

D Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

a Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

a Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

enlity status, as applicable.

NOTE: This form must be si}ned in accordance with 37 CFR 1.31 aﬂd 1.33. See 37 CFR 1.4 for signature requirements and certificalion_s,

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WL NSplo_gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/353,951 11/17/2016 Marc Levy 1.106B.16 5613
4219 7590 05/29/2018 | EXAMINER |
MALLOY & MALLOY HWU, DAVIS D
2800 S.W. THIRD AVENUE
HISTORIC CORAL WAY | ART UNIT PAPERNUMBER |
MIAMI, FL 33129 1744

DATE MAILED: 05/29/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
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by the Freedom of Information Act.
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to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.
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request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(ch.

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Air Esscentials Inc.

Inventors: Marc Levy, Craig Huck and Steven Semoff
Serial No.: 15/353,951

Filing Date: November 17, 2016

For: FLUID DISPERSION ASSEMBLY

Confirmation No. 5613
Customer No. (04219
Examiner Davis D. Hwu
Group Art Unit 3744

2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129

Mail Stop Amendment
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT

In response to the O0Office Action of January 22,

please amend the above-referenced application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 8 of this paper.

2018,
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Amendments to the Claims:

This listing of claims will replace all prior versions, and

listings, of the claims in the application:

Listing of Claims:

1. (Currently Amended) A fluid dispersion assembly operatively
engages a container of an operative fluid and a compressed air
source and generates and discharges a fluid dispersion into a
surrounding airspace, said fluid dispersion assembly comprising:

a diffusion unit at least partially defining an enclosed
diffusion chamber, wherein said diffusion chamber comprises an
upper chamber and a lower chamber,

a discharge port disposed in fluid communication between
sald diffusion chamber and the surrounding airspace,

a diffusion assembly disposed 1in an operative engagement
with said diffusion wunit, wherein said diffusion assembly
comprises an atomizer assembly,

sald diffusion assembly 1is disposed between said upper

chamber and said lower chamber,

sald atomizer assembly comprising an atomizer air inlet
channel, a fluid inlet, a mixing chamber, and an atomizer
exhaust aperture, and

said atomizer air inlet channel interconnected to the
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compressed ailr source and said fluid inlet disposed 1in fluid
communication with the operative fluid in the container, wherein
the compressed air and the operative fluid are mixed together in
sald mixing chamber to form the fluid dispersion.

2. (Cancelled) .

3. (Original) The fluid dispersion assembly as recited in
claim 1 further comprising a cap cooperatively configured and
disposed in a sealing engagement with said diffusion unit.

4, (Original) The fluid dispersion assembly as recited in
claim 1 wherein said atomizer exhaust aperture is disposed 1n a
communicating relation between said mixing chamber and said
lower chamber to facilitate transfer of the fluid dispersion
therebetween.

5. (Original) The fluid dispersion assembly as recited 1in
claim 1 wherein said diffusion chamber facilitates formation of
the fluid dispersion prior to discharge of the fluid dispersion
from said diffusion chamber through said discharge port and into
the surrounding airspace.

6. (Currently Amended) A fluid dispersion assembly 1s
operatively interconnected to a container of an operative fluid
and a compressed alr source to generate and discharge a fluid
dispersion into a surrounding airspace, said fluid dispersion

assembly comprising:
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a diffusion unit at least partially defining a diffusion
chamber, wherein said diffusion chamber comprises an upper
chamber and a lower chamber,

a discharge port disposed in fluid communication between
said diffusion chamber and the surrounding airspace, and

a diffusion assembly disposed in an operative engagement
with said diffusion wunit, wherein said diffusion assembly

comprises an atomizer assembly, salid diffusion assembly is

disposed between said upper chamber and said lower chamber.

7. (Cancelled).

8. (Original) The fluid dispersion assembly as recited 1in
claim 6 wherein said atomizer assembly comprising an atomizer
alr 1inlet channel, a fluid inlet, a mixing chamber, and an
atomizer exhaust aperture.

9. (Original) The fluid dispersion assembly as recited 1in
claim 8 wherein said atomizer air inlet channel is
interconnected to the compressed air source and said fluid inlet
disposed in fluid communication with the operative fluid in the
container, wherein the compressed air and the operative fluid
are mixed together 1in said mixing chamber to form the fluid
dispersion.

10. {Original) The fluid dispersion assembly as recited 1in

claim 9 wherein said diffusion chamber facilitates formation of
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the fluid dispersion prior to discharge of the fluid dispersion
from said diffusion chamber through said discharge port and into
the surrounding airspace.

11. (Original) The fluid dispersion assembly as recited 1in
claim 6 further comprising a container interconnect operatively
interconnecting said diffusion unit to the container, wherein
sald container interconnect comprises a sealing washer disposed
between said diffusion unit and the container.

12. (Original) The fluid dispersion assembly as recited in
claim 11 further comprising a drip tube, said drip tube disposed
in an 1interconnecting relation between said diffusion chamber
and the container through said sealing washer, wherein said drip
tube minimizes contact bhetween said sealing washer and the
operative fluid.

13. (Original) A fluid dispersion assembly interconnects to a
container of an operative fluid and a compressed ailr source and
generates and discharges a fluid dispersion into a surrounding
airspace, saild fluid dispersion assembly comprising:

a diffusion unit having an enclosed diffusion chamber, said
diffusion chamber comprising oppositely disposed portions
therein,

said diffusion chamber comprises an upper chamber and a

lower chamber,
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a diffusion assembly disposed 1n an operative engagement
with said diffusion unit between said upper chamber and said
lower chamber,

sald diffusion assembly comprises an atomizer assembly
having an atomizer exhaust aperture,

said lower chamber disposed below and adjacent said
atomizer exhaust aperture, and

said diffusion chamber structured to facilitate formation
of the fluid dispersion prior to discharge of the fluid
dispersion from said diffusion chamber, wherein the fluid
dispersion discharged from said atomizer exhaust aperture into
said diffusion chamber 1is interrupted and redirected in said
lower chamber, thereby dampening sound waves generated during
operation of said fluid dispersion assembly.

14. (Original) The fluid dispersion assembly as recited 1in
claim 13 wherein sald atomizer assembly further comprises an
atomizer air inlet channel, a fluid inlet, and a mixing chamber.

15. (Original) The fluid dispersion assembly as recited 1in
claim 14 wherein said atomizer air inlet channel is
interconnected to the compressed air source and said fluid inlet
is disposed in fluld communication with the preselected fluid in
the container, wherein the compressed air and the preselected

fluid are mixed together 1n said mixing chamber to form the
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fluid dispersion.

16. (Original) The fluid dispersion assembly as recited in
claim 13 further comprising a drip tube.

17. (Original) The a fluid dispersion assembly as recited 1in
claim 16 wherein said drip tube is disposed to direct coalesced
fluid from the diffusion chamber back into the container of

operative fluid.
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REMARKS

This Amendment is submitted in full response to the Office
Action dated January 22, 2018, and as such, reconsideration of
the present application is respectfully requested.

To Dbegin, Applicant acknowledges with appreciation the
Examiner’s indication that claims 2, 7 and 12 would be allowable
if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.

In the present 0Office Action, claims 1, 3-6 and 8-10 stand
rejected under 35 U.S.C. §102 as being unpatentable over U.S. US
Patent Application Publication No. 2014/0202457 to Addington et
al. (“Addington”), and claim 11 stands rejected as unpatentable
over Addington under 35 U.S.C. §103. Additionally, claims 1, 3-
6, 8-11 and 13-17 stand rejected on the ground of nonstatutory
double patenting as Dbeing unpatentable over c¢laims 1-20 of
Applicant’s U.S. Patent No. 9,527,094 and claims 1-9 of
Applicant’s U.S. Patent No. 9,126,215,

As an initial matter, e-Terminal Disclaimers are filed
concurrently herewith, therefore, the rejection of claims 1, 3-
6, 8-11 and 13-17 on the grounds of nonstatutory double
patenting is fully traversed.

Further, and although Applicant respectfully disagrees with
the characterization of Addington in the present 0Office Action,

in the interest in moving the present application to allowance,
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independent c¢laim 1 has been amended herein to recite the
subject matter of allowable dependent claim 2, now cancelled, As
such, as amended herein, 1independent c¢laim 1, and each claim
dependent therefrom 1s 1in condition for immediate allowance,
Similarly, independent claim 6 has been amended herein to recite
the subject matter of allowable dependent c¢laim 7, now
cancelled. Likewise, as amended herein, independent claim 6, and
each claim dependent therefrom is in condition for immediate
allowance.

Based on the foregoing, this application is believed to be
in condition for immediate allowance, and such action is
respectfully requested. If for any reason the Examiner does not
agree, the undersigned respectfully asks the Examiner to call

the undersigned at the number listed below to discuss.

Respectfully submitted,

MALLOY & MALLOY, P.L.
Attorneys for Applicant
2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129
(305) 858-8000

By: /John Fulton, Jr./
John Fulton, Jr.

Reg. No. 46,716
Email: patents@malloylaw.com

Date: April 20, 2018
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional}
REJECTION OVER A “PRIOR” PATENT 1.106B.16

In re Application of: Air Esscentials Inc.
Application No.: 15/353,951

Filed: November 17, 2016
For: FLUID DISPERSION ASSEMBLY

The applicant, _Air Esscentials Inc. , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. 9,527 094 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. I:l The undersigned is the applicant. Ifthe applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No._46.716

/John Fulton, Jr./ April 20, 2018
Signature Date

John Fulton, Jr.
Typed or printed name

305-858-8000
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to c omplete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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has all claims canceled by a reexamination certificate;

is reissued; or
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1. I:l The undersigned is the applicant. Ifthe applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of not more
than five (5) years, or both.
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/John Fulton, Jr./ April 20, 2018
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John Fulton, Jr.
Typed or printed name

305-858-8000
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
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-- 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 3MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of ime 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 fo reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.5.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
eamed patent term adjustment. See 37 CFR 1.704(b).
Status
1)K Responsive to communication(s) filed on 17 November 2016.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2a)[C] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
: the restriction requirement and election have been incorporated into this action.
4)[] 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 O.G. 213.

Disposition of Claims*

5)X Claim(s) 1-17is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) is/are allowed.

7\ Claim(s) 1,3-6.8-11 and 13-17 is/are rejected.

8)[X Claim(s) 2.7 and 12 is/are objected to.

9)[ Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hito/fwww.usplo.govipatenis/init_events/pph/index.jsp or send an inquiry to PPHeadback@uspio.qoy.

Application Papers
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)(J Al b)[J Some** c)[] None of the:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3. 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.
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DETAILED ACTION
Claim Rejections - 35 USC § 102
1. The following is a quotation of the appropriate paragraphs of pre-AlA 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 —

(a) the invention was known or used by others in this country, or patented or described in a
printed publication in this or a foreign country, before the invention thereof by the applicant for
a patent.

2. Claims 1, 3-6, and 8-10 are rejected under pre-AlA 35 U.S.C. 102a as being
anticipated by Addington et al.

Addington et al. shows a fluid dispersion assembly operatively engages a container
(medicine reservoir) and a compressed air source 72 and generates and discharges a
fluid dispersion into a surrounding airspace, the assembly comprising: a diffusion unit
120 defining a diffusion chamber wherein the diffusion chamber comprises an upper
chamber and a lower chamber (see Fig. 20 below); a discharge port 60 in fluid
communication between the diffusion chamber and the surrounding airspace; a diffusion
assembly disposed in an operative engagement with the diffusion unit (see Fig. 20
below), wherein the diffusion unit comprises an atomizer assembly in which the
atomizer assembly comprise an atomizer inlet into 116, a fluid inlet into 114, a mixing
chamber, and an atomizer exhaust aperture (see Fig. 20 below), and the atomizer air
inlet channel interconnected to the compressed air source and the fluid inlet disposed in
fluid communication with the operative fluid in the container, wherein the compressed
air and the operative fluid are mixed in the mixing chamber to form the fluid dispersion.

The device also has a cap (a mouthpiece) as recited in claim 3.
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The atomizer exhaust aperture is in a communication relation between the mixing

chamber and the lower chamber as recited in claim 4. The diffusion chamber facilitates

formation of the fluid dispersion prior to discharge of the fluid as recited in claim 5.
Claim Rejections - 35 USC § 103

3. The following is a quotation of pre-AlA 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, 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. Claim 11 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
Addington et al.
Since Addington et al. discloses filling and sealing the device, the use of a sealing
washer would have been obvious to one having ordinary skill in the art at the time the
invention was made to prevent leakages from the device.

Allowable Subject Matter
5. Claims 2, 7, and 12 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.

Double Patenting

6. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlIA as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AlA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

7. Claims 1, 3-6, 8-11. And 13-17 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-20 of U.S. Patent No. 9,527,094.
Although the claims at issue are not identical, they are not patentably distinct from each

other because they are broader recitations of the claims of ‘094.
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8. Claims 1, 3-6, 8-11, and 13-17 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-9 of U.S. Patent No. 9,126,215. Although
the claims at issue are not identical, they are not patentably distinct from each other
because they are broader recitations of the claims of ‘215.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Davis Hwu whose telephone number is (571)272-4904.
Examiner interviews are available via telephone. If attempts to reach the examiner by
telephone are unsuccessful, the examiner’'s supervisor, Len Tran can be reached on
(571)272-1184. The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300.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-direct.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). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

/Davis Hwu/
Primary Examiner, Art Unit 3744
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /John Fulton, Jr./ Date (YYYY-MM-DD) 2017-08-08

Name/Print John Fulton, Jr. Registration Number 46716

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of praoceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.8.C. 552) and the Privacy Act (5 U.8.C. 552a). Records from this system of records may be disclosed tc the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Commissioner for Patents
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By: /John Fulton, Jr./
John Fulton, Jr.
Reg. No. 46,716

Email: patents@malloylaw.com

Date: August 8, 2017




M:\1-PATYPAT Z2016%“APP\1106-B ARir FEssential\PTO,05 ID3%2017_08_08_IDS_Transmittal_Filed_1106B.doc

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Air Esscentials Inc.

Inventors: Marc Levy, Craig Huck and Steven Semoff
Serial No.: 15/353,951

Filing Date: November 17, 2016

For: FLUID DISPERSION ASSEMBLY
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Commissioner for Patents
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In accordance with Applicant's duty of disclosure, the
attached information is provided for consideration by the U.S.
Patent and Trademark Office in connection with the above-captioned
application. The information 1s identified on the attached form
PTO/SB/08A. 1In accordance with 37 C.F.R. 81.98(a) (2) (1i1), copiles
of U.S. patents or U.S. patent application publications have not
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Miami, Florida 33129
(305) 858-8000

By: /John Fulton, Jr/
John Fulton, Jr.
Reg. No. 46,716
Email: patents@malloylaw.com

Date: August 8, 2017
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO Box 1450

cl;_}ﬁg$1£g\;:§|m 22313-1450
APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY DOCKET.NO TOT CLAIMS|IND CLAIMS
15/353,951 11/17/2016 1715 730 1.106B.16 17 3
CONFIRMATION NO. 5613
4219 UPDATED FILING RECEIPT

MALLOY & MALLOY
2800 S.W. THIRD AVENUE ARG ORIL I A

HISTORIC CORAL WAY
MIAMI, FL 33129

Date Mailed: 01/10/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Marc Levy, Palmetto Bay, FL;
Craig Huck, Waterford, PA;
Steven Semoff, New City, NY;
Applicant(s)

Air Esscentials Inc., Miami, FL
Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CIP of 14/844,650 09/03/2015 PAT 9527094
which is a CON of 13/838,364 03/15/2013 PAT 9126215
which claims benefit of 61/694,500 08/29/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: No

Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 11/23/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/353,951

Projected Publication Date: Request for Non-Publication Acknowledged
Non-Publication Request: Yes

Early Publication Request: No
* SMALL ENTITY **
Title

FLUID DISPERSION ASSEMBLY
Preliminary Class
427
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3



LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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FOR NUMBER FILED NUMBER EXTRA RATE(S) FEE($) RATE($) FEE($)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Alr Esscentials Inc.
Inventors: Marc Levy, Craig Huck, and Steven Semoff
Serial No.: 15/353,951

Filing Date: November 17, 2016
For: FLUID DISPERSION ASSEMBLY

Confirmation No. 5613
Customer No. 04219
Group Art Unit 1715

2800 5.W. Third Awvenue
Historic Coral Way
Miami, Florida 33129

Mail Stop Missing Parts

Commissioner for Patents

P.0O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

In response to the Notice to File Corrected RApplication Papers
dated November 25, 2016, filed herewith 1is a substitute
specification with markings and a clean version (without markings)
as set forth in 37 CFR 1.125(c). The substitute specification

contains no new matter.

Respectfully submitted,

MALLOY & MALLOY, P.L.
Attorneys for Applicant
2800 S.W. Third Avenue
Historic Coral Way
Miami, Florida 33129
(305) 858-8000

By: /John Fulton, Jr./
John Fulton, Jr.
Reg. No. 46,716
Email: patents@malloylaw.com

Date: January 6, 2017
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FLUID DISPERSION ASSEMBLY

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates generally to the field of dispersion of
various fluids including, but not limited to, fragrant oils,
essential oils, odor neutralizers, disinfectants, e.g., triethylene
glycol, air sanitizers, and the like, into a generally enclosed

airspace.

DESCRIPTION OF THE RELATED ART

There are various devices that can be used to deliver fragrant
oils, essential oils, as well as other fluids into the air. Spray
cans are commonly used, however, such devices require a user to
repeatedly and manually spray when and where necessary. Plug-in
devices that heat oils for dispersion into the air are also
commonly used, but they require constant heating of the o0il wvia an
electrical outlet, which consumes energy and poses a potential fire
hazard.

Fluid diffusion devices utilizing forced and/or compressed air
for delivery of fragrant oils, essential oils, or other liquids are
desirable alternatives to spray cans and plug-in devices since they
do not require heating or constant user interaction, however, they
have drawbacks as well. One drawback of many known fluid diffusion

devices wutilizing forced air 1is that they tend to make an
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undesirable and often, depending on the location, such as an office
of other place of business, a disruptive amount of noise when in
operation. In particular, the release of a fluid dispersed in the
forced and/or compressed air from such a device 1is often
unacceptably noisy.

As such, there is a need for a fluid dispersion assembly that
is designed to significantly reduce the amount of noise generated
during operation. A further need exists for such a fluid dispersion
assembly to not only operate more quietly, but to operate quietly
while generating a fluid dispersion 1in air having a uniform
particle size distribution, such that dosing of an airspace with a
particular liquid, whether it be o0il, sanitizer, disinfectant,

etc., can be predicted within acceptable limits.

SUMMARY OF THE INVENTION

The present invention addresses the need for a forced air
diffusion and dispersion assembly for fluids such as fragrant oils,
essential oils, odor neutralizers, disinfectants, air sanitizers,
etc., that significantly reduces the amount of noise generated
during operation. In at least one embodiment, the present invention
is directed to a fluid dispersion assembly which operatively
engages a fluid container, and 1is powered by a compressed air
source. The fluid dispersion assembly includes a diffusion unit
having oppositely disposed ends, which at least partially defines a

diffusion chamber. The diffusion chamber is structured so as to
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facilitate formation of a fluid dispersion comprising a plurality
of substantially uniform droplets prior to discharge from the
diffusion chamber.

In at least one embodiment, a cap is cooperatively configured
in sealing engagement with one of the oppositely disposed ends of
the diffusion unit. Furthermore, the cap may be removably attached
to the diffusion unit. The cap includes a discharge port disposed
in communication with the diffusion chamber such that the fluid
dispersion can exit the diffusion chamber and into an airspace
surrounding the fluid dispersion assembly, while the assembly is in
use. In some embodiments, the cap may include a service access port
disposed therethrough. The service access port may also include a
service access plug removably disposed therein, wherein removal of
the service access plug allows for removal, repair, and/or cleaning
of the internal components of the fluid dispersion assembly.

The present fluid dispersion assembly, in at least one
embodiment, further includes a contailner interconnect affixed to a
different one of the oppositely disposed ends of the diffusion unit
which 1s cooperatively structured to interconnect the diffusion
unit to the fluid container in a substantially sealed relationship.
In at least one embodiment, a sealing washer 1is provided to
facilitate formation of the substantially sealed relationship, and
a drip tube is disposed in an interconnecting relation between the
diffusion chamber and the fluid container, in at least one further

embodiment, to protect the sealing washer from contact with the
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operative fluid(s).

In one embodiment, a diffusion assembly is disposed in an
operative engagement with the diffusion unit via a cartridge port.
The diffusion assembly is removably engaged with the cartridge
port, 1in at least one embodiment. In some embodiments, the
cartridge port is disposed directly through the diffusion unit
between the oppositely disposed ends. The cartridge port may be
oriented on the diffusion unit such that the diffusion assembly is
at a substantially perpendicular orientation to the diffusion unit
upon engagement therewith. In at least one other embodiment, a
cartridge port is disposed through the cap. The diffusion assembly
comprises an atomizer assembly, which in one embodiment comprises
an 1inlet channel, a mixing chamber, and an atomizer exhaust
channel, wherein the 1nlet channel 1s interconnected to the
compressed air source and the mixing chamber comprises a fluid
inlet disposed in fluid communication with the fluid in the fluid
container. Compressed air and fluid are initially mixed together in
the mixing chamber to form a fluid dispersion.

These and other objects, features and advantages of the
present invention will become clearer when the drawings as well as

the detailed description are taken into consideration.

BRIEF DESCRIPTION OF THE DRAWINGS
For a fuller understanding of the nature of the present

invention, reference should ke had to the following detailed
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description taken in connection with the accompanying drawings in
which:

Figure 1 1s a cross-sectional elevation illustrative of one
embodiment of a fluid dispersion assembly as disclosed in the
present specification.

Figure 2 1s a cross-sectional elevation illustrative of
another embodiment of a fluid dispersion assembly as disclosed in
the present specification.

Figure 3 is a cross-sectional view illustrative of yet another
embodiment of a fluid dispersion assembly as disclosed in the
present specification.

Figure 4 is a plan view illustrative of an embodiment of a
fluid dispersion assembly as disclosed in the present invention.

Figure 5 1s a cross-sectional elevation illustrative of ocne
further embodiment of a fluid dispersion assembly in accordance
with the present specification.

Figure ¢ 1s a cross-sectional elevation illustrative of yet
another further embodiment of a fluid dispersion assembly 1in
accordance with the present specification.

Like reference numerals refer to like parts throughout the

several views of the drawings.

DETAILED DESCRIPTION
As 1llustrated in the accompanying figures, and with initial

reference to Figures 1 and 2, the present invention is directed to
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a fluid dispersion assembly, generally indicated as 10, powered by
a compressed ailr source. In at least one embodiment, the fluid
dispersion assembly 10 is further structured to operatively engage
a fluid container (FC). The fluid dispersion assembly 10 is
structured to combine an amount of an operative fluid with
compressed air to generate a fluid dispersion.

More 1in particular, a “fluid dispersion” in accordance with
the present specification shall mean a mixture of an operative
fluid in air comprising a plurality of substantially uniform
droplets of the operative fluid dispersed throughout the air.
Further, and once again, as used in the present specification,
“substantially uniform droplets” shall mean droplets having
substantially the same diameter. In at least one embodiment, the
plurality of *“substantially uniform droplets” each have a diameter
in the range of about one micron (1 um), in another embodiment, the
diameter of the droplets is in the range of about three microns (3
pm), and, in one further embodiment, droplet diameter is in the
range of about five microns (5 pm).

The fluid dispersion assembly 10 includes a diffusion unit 100
having oppositely disposed ends, as at 110 and 113, in at least one
embodiment. The diffusion unit 100 at least partially defines a
diffusion chamber 112, and in at least one embodiment, the
diffusion chamber 112 is substantially enclosed within diffusion
unit 100. The diffusion unit 100 may be constructed of any rigid

material or materials which are chemically inert, or at least
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chemically resistant to the intended operative fluid(s) which
include, but once again are not limited to, fragrant oils,
essential oils, essential o©il extracts, odor neutralizers,
disinfectants, e.g., triethylene glycol, air sanitizers, etc.
Further, the material of construction selected for the diffusion
unit 100 must be capable of withstanding compressed air at
operative pressures, which may range anywhere from about 5 to 50
psig, 1in most embodiments of the present fluid dispersion assembly
10. In one lower pressure embodiment, the operating pressure of the
present fluid dispersion assembly 10 is in the range of about 5 to
10 psig, and in one further embodiment, the operating pressure is
in a range of between about 5 to 7 psig. Conversely, a higher
pressure embodiment of the present fluid dispersion assembly 10
operates at pressures in the range of about 20 to 25 psig, and in
the range of between about 23 to 24 psig in yet one further
embodiment. As such, the material or materials of construction of a
diffusion unit 100 in accordance with the present invention may
include metals, engineered plastic materials, e.g., polyvinyl
chloride, high-density polyethylene, etc., and/or composite
materials, just to name a few.

In one embodiment, a cap 130 is cooperatively configured and
disposed 1in a sealing engagement with one of the oppositely
disposed ends 110, 113 of the diffusion unit 100. The cap 130
includes a discharge port 132 therethrough in communication with

the diffusion chamber 112, and provides a point of release of the
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fluid dispersion from the diffusion chamber 112 into the airspace
surrounding the fluid dispersion assembly 10. In at least one
embodiment, the cap 130 1s removably attached in a sealing
engagement to the diffusion unit 100. Figure 4 is a plan view of
the embodiment of the fluid dispersion assembly 10 as shown in
Figures 1 and 2, and shows the cap 130 having a discharge port 132
disposed therethrough. As shown in the embodiment of Figure 3, the
cap 130 may include a service access port 160 disposed
therethrough. The service access port 160 includes a service access
plug 162 removably disposed therein, wherein removal of the service
access plug 162 allows access for removal and cleaning or repair of
a diffusion assembly 200, as disclosed in greater detail below.
The fluid dispersion assembly 10, in at least one embodiment,
includes a container interconnect 140 which is cooperatively
structured to interconnect the diffusion unit 100 to the £fluid
container (FC) 1in a substantially sealed relationship. In one
embodiment, the container interconnect 140 1s disposed at a
different one of the oppositely disposed ends 110, 113, opposite of
cap 130 of the diffusion unit 100. A sealing washer 170 is disposed
between the diffusion unit 100 and the fluid container (FC), in at
least one embodiment, so as to provide a substantially sealed
relationship between the diffusion unit 100 and the fluid container
(FC). The sealing washer 170 may be constructed from any of a
variety of materials such as, but not limited to, rubber, nylon,

plastic, PVC, TEFLON, or a composite material, once again, provided
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the material of construction is chemically 1inert or at least
chemically resistant to the operative fluid(s).

In one further embodiment of a fluid dispersion assembly 10 in
accordance with the present invention, a drip tube 120 is disposed
in an interconnecting relation between the diffusion unit 100 and
the fluid container (FC). As shown in Figures 1 and 2, the drip
tube 120 is disposed through a sealing washer 170, and thus, the
drip tube 120 serves to minimize contact between the sealing washer
170 and the operative fluid, by essentially preventing the
operative fluid from making contact in and around the sealing
washer 170 disposed between the fluid container (FC) and the
container interconnect 140. More in particular, the drip tube 120
channels any operative fluid which may agglomerate and/or
accumulate in the diffusion chamber 112 through the drip tube 120
directly back into the fluid container (FC) without contacting the
sealing washer 170, once again, as shown in Figures 1 and 2.

The container interconnect 140 may be structured in a wvariety
of ways to allow interconnection to the fluid container (FC). As
one example, the container interconnect 140 may be threaded,
internally or externally, such that the diffusion unit 100 is
interconnected to the fluid container (FC) by screwing the
container interconnect 140 into place onto corresponding threads on
the neck of the fluid container (FC). In at least one other
embodiment, the container interconnect 140 comprises one portion of

a quick-connect type fitting and the fluid container (FC) comprises
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a complimentary portion of such a quick-connect type fitting
whereby once operatively engaged, a substantially sealed
relationship 1s created between the diffusion unit 100 and the
fluid container (FC) . In at least some embodiments, the
substantially sealed relationship is further enhanced by a sealing
washer 170, as disclosed above.

In at least one embodiment, a cartridge port 150 1s provided
into the diffusion chamber 112 to facilitate operative engagement
of a diffusion assembly 200 with the diffusion chamber 112, The
diffusion assembly 200 may be removably engaged with the cartridge
port 150 to aid in removal and replacement and/or cleaning of the
diffusion assembly 200 and/or components thereof. In some
embodiments, the cartridge port 150 is disposed directly through
the diffusion unit 100 and intoc the diffusion chamber 112, and is
positioned between the oppositely disposed ends 110, 113. In at
least one embodiment, the cartridge port 150 1is disposed on the
diffusion unit 100 such that the diffusion assembly 200 is disposed
in a substantially perpendicular orientation relative to the
diffusion unit 100 when operatively engaging the cartridge port
150, such as is shown in the illustrative embodiment of Figure 1.
The diffusion assembly 200 is also shown disposed substantially
perpendicular to the diffusion unit 100 in the plan view of Figure
4, In at least one other embodiment, the cartridge port 150 1is
disposed through the cap 130. In yet another embodiment, the

diffusion assembly 200 comprises an integral component of the cap
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130 itself, such as in the embodiment of Figure 3.

As illustrated in Figures 1 and 3, the diffusion assembly 200
comprises an air inlet 210 and an atomizer assembly 220. The
atomizer assembly 220 comprises an atomizer air inlet channel 222,
a mixing chamber 226, and an atomizer exhaust channel 228. The
atomizer air inlet channel 222 is interconnected to the compressed
alr source via the air inlet 210. Moreover, the atomizer air inlet
channel 222 may also include an inlet aperture 223, a first portion
224 and a second portion 225. The first portion 224 and the second
portion 225 are collectively structured to facilitate delivery of
compressed air into the mixing chamber 226. The first portion 224
of the atomizer air 1inlet channel 222 may comprise a larger
diameter than the second portion 225, such as is shown in the
illustrative embodiment of Figure 1. Of course, it is within the
scope and intent of the present invention for the atomizer air
inlet channel 222 to comprise a constant diameter along its entire
length, i.e., a diameter of a first portion 224 is substantially
equal to a diameter of a second portion 225.

Further, the mixing chamber 226 comprises a fluid inlet 227
disposed in fluid communication with an operative fluid in the
fluid container (FC) wvia a fluid delivery tube 300. The fluid
delivery tube 300 is disposed in a fluid communicating relation
between the atomizer assembly 220 and the fluid container (FC) to
facilitate delivery of an amount of the operative fluid into the

atomizer assembly 220. In at least one embodiment, the fluid

11
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delivery tube 300 connects to the atomizer assembly 220 via the
fluid inlet 227 into the mixing chamber 226.

As shown 1in Figures 1 and 2, the fluid inlet 227 1is
substantially perpendicular to a compressed air flowpath through
the atomizer assembly 200. More in particular, and with reference
to Figure 1, the compressed air flowpath extends horizontally
through the air inlet 210, atomizer air inlet channel 222, mixing
chamber 226, and out through the atomizer exhaust 228.

As such, when compressed air is supplied to the diffusion
assembly 200, a corresponding amount of operative fluid is drawn
into the mixing chamber 226 through the fluid delivery tube 300 as
a result of the venturi effect of the compressed air flowing past
the opening of the fluid inlet 227 into the mixing chamber 226.
More in particular, at each different compressed air flowrate,
i.e., each “predetermined amount” of compressed air which 1is
dictated and fixed by a compressed air operating pressure supplied
to diffusion assembly 200, a different corresponding and
substantially constant amount, i.e., a “preselected amount” of an
operative fluid corresponding to each different predetermined
amount of compressed air, will be drawn into the mixing chamber
226 . More importantly, the “predetermined amount” of compressed air
and the “preselected amount” of the operable fluid are initially
mixed together 1n the mixing chamber 226 to form a fluid
dispersion. The diffusion chamber 112 is further structured to

facilitate the formation of a plurality of substantially uniform

12
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droplets, as defined herein, 1in the fluid dispersion prior to
discharge from the diffusion chamber 112 through discharge port
132.

As illustrated in Figures 1 and 2, the fluid dispersion
assembly 10 also includes a suppressor assembly 230 disposed in
communication with the diffusion assembly 200. The suppressor
assembly 230 comprises a suppression chamber 232, disposed in a
communicating relation with the atomizer exhaust channel 228 of the
atomizer assembly 220. More in particular, the suppression chamber
232 receives the fluid dispersion from the mixing chamber 226. The
suppressor assembly 230 helps to suppress the noise generated
during operation of the fluid dispersion assembly 10 as it disrupts
the path of flow of the fluid dispersion out of the atomizer
assembly 200 and into diffusion chamber 112, and therefore,
disrupts and dampens the sound waves associated therewith. Further,
the walls of the suppressor assembly 230 itself serve to absorb and
dampen the sound waves generated by the flow of the £fluid
dispersion out of the mixing chamber 236 through atomizer exhaust
channel 238.

The suppressor assembly 230 may also include a suppressor
discharge port 234 to facilitate transfer of the fluid dispersion
from the suppressor chamber 232 into the diffusion chamber 112. In
at least one embodiment, such as 1is shown in Figure 1, the
suppressor discharge port 234 is located through a low point in the

suppressor chamber 232. 0Of course, as shown in the alternative

13
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embodiment of Figure 2, the suppressor discharge port 234 1is
located through the sides of the suppressor chamber 232.

Figure 5 is illustrative of an alternative embodiment of a
fluid dispersion assembly 10, wherein a modified diffusion chamber
1127 is configured to suppress and/or dampen sound waves generated
during operation, similar to the suppressor assembly 230 disclosed
above. However, as will be appreciated from the following
disclosure, the diffusion chamber 112’ of the embodiment of Figure
5 serves to suppress sound waves generated during operation without
the need for a separate suppression chamber, as in previously
disclosed embodiments.

Before addressing the modified diffusion chamber 112’ of the
embodiment of Figure 5, 1t is noted that, in many respects, the
fluid dispersion assembly 10 of Figure 5 1is similar to the
previously disclosed embodiments herein. To begin, the £fluid
dispersion assembly 10 of Figure 5 comprises a diffusion unit 100
having oppositely disposed ends 110, 113, and a diffusion chamber
1127 disposed therebetween. Unlike previously disclosed
embodiments, however, the fluild dispersion assembly 10 of Figure 5
includes a service access port 160 having a removable service
access plug 162 disposed directly through one end 113 of the
diffusion unit 100, rather than through a separate cap disposed at
one end of the unit 100.

The fluid dispersion assembly 10 of Figure 5 further comprises

a container interconnect 140 cooperatively structured to

14
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interconnect the diffusion unit 100 to a fluid container (FC) in a
substantially sealed relationship and, as before, a sealing washer
170 is provided to maintain a substantially sealed relationship.

A cartridge port 150 1is disposed through one side of the
diffusion unit 100, in the illustrative embodiment of Figure 5, and
a diffusion assembly 200 is operatively positioned therethrough and
into fluid communication with diffusion chamber 112', as in
previously disclosed embodiments. The diffusion cartridge 200
includes an air inlet 210 disposed in communication with an
atomizer assembly 220. Further, and as in previously disclosed
embodiments, when compressed air is supplied to the diffusion
assembly 200, and more 1in particular, atomizer assembly 220,
through air inlet 210, a corresponding amount of fluid is drawn
into a mixing chamber 226 from the fluid container (FC) through a
fluid delivery tube 300, as a result of the wventuri effect of
compressed air flowing past the opening of a fluid inlet 227 into
the mixing chamber 226. As a result, a fluilid dispersion 1s formed
and discharged from the atomizer assembly 220 through atomizer
exhaust channel 228, and directly into diffusion chamber 1127.

As noted above, and as may be seen with reference to Figure 5,
the diffusion chamber 112' of the present embodiment comprises a
modified configuration. Specifically, the modified diffusion
chamber 112’ comprises an upside down L-shaped configuration,
wherein a first axial portion 114 of the diffusion chamber 112’ is

disposed in a substantially axial orientation adjacent and relative
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to the discharge of the atomizer exhaust channel 228. A second
transverse portion 115 of the diffusion chamber 112’ is disposed in
a substantially downwardly directed orientation, as shown in Figure
5, substantially transverse or perpendicular to the direction of
flow from atomizer exhaust channel 228.

The second or transverse portion 115 of the modified diffusion
chamber 112', in at least one embodiment, comprises a fluid return
lip 116 disposed at a lower end thereof in a surrounding relation
to incoming fluid delivery tube 300, The fluid return lip 116, in
at least one embodiment, extends downwardly and outwardly from the
walls of the second portion 115 of the diffusion chamber 1127, such
that any liquid which coalesces in the diffusion chamber 112" along
the walls thereof, will be directed into drip tube 120, disposed in
an abutting relation along the underside of the fluid return lip
116, and back into fluid container (FC).

More importantly, the fluid dispersion discharged from the
atomizer assembly 220 through atomizer exhaust channel 228 into
diffusion chamber 112’ 1is interrupted and redirected by wvirtue of
axial portion 114 and transverse portion 115 therein. The
interruption and redirection of flow in the modified diffusion
chamber 112’ during operation of the fluid dispersion assembly 10
in accordance with the present embodiment, serves to suppress or
dampen sound waves generated therein, in a similar manner as the
suppression chamber 232 of previously disclosed embodiments.

Further, the restricted discharge from the transverse portion 115

16
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of the modified diffusion chamber 112’ may serve to further
suppress or dampen sound waves, thus reducing the noise generated
during operation to an even greater extent.

After being discharged from the diffusion chamber 1127, the
fluid dispersion enters the freeboard above the liquid in the fluid
container (FC), the freeboard serving as a quasi-diffusion chamber
prior to final discharge of the fluid dispersion from the diffusion
unit 100. A discharge chamber 117 1is disposed 1in fluid
communication with the freeboard of the fluid container (FC), such
that the fluid dispersion can pass therethrough, into a discharge
head 118 and out through discharge channel 119 into the airspace
surrounding the fluid dispersion assembly 10, as shown in the
illustrative embodiment of Figure 5.

Turning next to the illustrative embodiment of Figure 6, the
present invention is directed to yet another embodiment of a
diffusion unit 100 of a fluid dispersion assembly 10 which is also
powered by a compressed air source (not shown). In at least one
embodiment, the fluid dispersion assembly 10 is further structured
to operatively engage a fluid container, and to combine an amount
of an operative fluid with compressed air to generate a fluid
dispersion.

As before, a “fluid dispersion” in accordance with the present
invention shall mean a mixture of an operative fluid in air
comprising a plurality of substantially uniform droplets of the

operative fluid dispersed throughout the air. Further, and once
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again, as used 1in the present specification, “substantially uniform
droplets” shall mean droplets having substantially the same
diameter. In at least one embodiment, the plurality of
“substantially uniform droplets” each have a diameter in the range
of about one micron (1 pm), in another embodiment, the diameter of
the “substantially uniform droplets” is in the range of about three
microns (3 pm), and, in one further embodiment, the plurality of
“substantially uniform droplets” each have a diameter in the range
of about five microns (5 pm). In another embodiment, the plurality
of “substantially uniform droplets” comprise a diameter in a range
of about 2 to 3 microns, and in yet one further embodiment, the
plurality of “substantially uniform droplets” comprise a diameter
in a range of about 2.3 to 3 microns.

In at least one embodiment, a diffusion unit 100 comprises
oppositely disposed ends, as at 110 and 113. Further, a diffusion
unit 100 at least partially defines a diffusion chamber 112'’", and
in at least one embodiment, the diffusion chamber 112"’ 1is
substantially enclosed within diffusion unit 100. As before, the
diffusion unit 100 may be constructed of any rigid material or
materials which are chemically inert, or at least chemically
resistant to the intended operative fluid(s) which include, but
once again are not limited to, fragrant oils, essential oils,
essential o0il extracts, odor neutralizers, disinfectants, e.g.,
triethylene glycol, air sanitizers, etc.

Further, the material of construction selected for the

18
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diffusion unit 100 must be capable of withstanding compressed air
at operative pressures, which may range anywhere from about 5 to 50
psig, 1in most embodiments of the present fluid dispersion assembly
10. In one lower pressure embodiment, the operating pressure of the
present fluid dispersion assembly 10 is in the range of about 5 to
10 psig, and in one further embodiment, the operating pressure 1is
in a range of about 5 to 7 psig. Conversely, a higher pressure
embodiment of the present fluid dispersion assembly 10 operates at
pressures in the range of about 20 to 25 psig, and in the range of
about 23 to 24 psig in yet one further embodiment. As such, the
material or materials of construction of a diffusion unit 100 in
accordance with the present invention may include metals,
engineered plastic materials, e.g., polyvinyl chloride, high-
density polyethylene, etc., and/or composite materials, just to
name a few,

In one embodiment, a cap 130 is cooperatively configured and
disposed 1n a sealing engagement with one of the oppositely
disposed ends 110, 113 of the diffusion unit 100. The cap 130
includes a discharge port 132 therethrough in communication with
the diffusion chamber 112’’, and provides a point of release of a
fluid dispersion from the diffusion chamber 112'’ into the airspace
surrounding the fluid dispersion assembly 10. In at least one
embodiment, the cap 130 1s removably attached in a sealing
engagement to the diffusion unit 100.

The fluid dispersion assembly 10, in at least one embodiment,
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includes a <container 1interconnect 140 which is cooperatively
structured to interconnect the diffusion unit 100 to a fluid
container 1in a substantially sealed relationship. In one
embodiment, the container interconnect 140 1is disposed at a
different one of the oppositely disposed ends 110, 113, opposite of
the cap 130 of the diffusion unit 100. A sealing washer 170 is
disposed between the diffusion unit 100 and the fluid container, in
at least one embodiment, so as to provide a substantially sealed
relationship between the diffusion unit 100 and the fluid container
(not shown). The sealing washer 170 may be constructed from any of
a variety of materials such as, but not limited to, rubber, nylon,
plastic, PVC, TEFLON, or a composite material, once again, provided
the material of construction is chemically inert or at least
chemically resistant to the operative fluid(s).

In one further embodiment of a fluid dispersion assembly 10 in
accordance with the present invention, a drip tube 120 is disposed
in an interconnecting relation between the diffusion unit 100 and
the fluid container. As shown in Figure 6, the drip tube 120 is
disposed through a sealing washer 170, and thus, the drip tube 120
serves to minimize contact between the sealing washer 170 and the
operative fluid, by essentially preventing the coperative fluid from
making contact in and around the sealing washer 170 disposed
between the fluid container (not shown) and the container
interconnect 140. More in particular, the drip tube 120 channels

any operative fluid which may agglomerate and/or accumulate in the
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diffusion chamber 112’’ through the drip tube 120 directly back
into the fluid container (not shown) without contacting the sealing
washer 170, once again, as shown in Figure 6.

As before, the container interconnect 140 may be structured in
a variety of ways to allow interconnection to the fluid container.
As one example, the container interconnect 140 may be threaded,
internally or externally, such that the diffusion unit 100 is
interconnected to the fluid container by screwing the container
interconnect 140 into place onto corresponding threads on the neck
of the fluid container. In at least one other embodiment, the
container interconnect 140 comprises one portion of a quick-connect
type fitting and the fluid container comprises a complimentary
portion of such a quick-connect type fitting whereby once
operatively engaged, a substantially sealed relationship is created
between the diffusion unit 100 and the fluid container. In at least
some embodiments, the substantially sealed relationship is further
enhanced by a sealing washer 170, as disclosed above.

In at least one embodiment, a cartridge port 150 1s provided
into the diffusion chamber 112'' to facilitate operative engagement
of a diffusion assembly 200 with the diffusion chamber 112'’. The
diffusion assembly 200 may be removably engaged with the cartridge
port 150 to aid in removal and replacement and/or cleaning of the
diffusion assembly 200 and/or components thereof. As shown in the
illustrative embodiment of Figure 6, the cartridge port 150 1is

disposed directly through the diffusion unit 100 and into the
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diffusion chamber 112'’, and is positioned between the oppositely
disposed ends 110, 113. In accordance with the illustrative
embodiment of Figure 6, the cartridge port 150 1is disposed on the
diffusion unit 100 such that the diffusion assembly 200 is disposed
in a substantially perpendicular orientation relative to the
diffusion unit 100 when operatively engaging the cartridge port
150. As further illustrated in the embodiment of Figure 6, while
operatively disposed in the diffusion chamber 112’’, the diffusion
assembly 200 is disposed between the upper chamber 1157’ and the
lower chamber 114’’ of the diffusion chamber 112’’, In at least one
other embodiment, the cartridge port 150 is disposed through the
cap 130. In yet another embodiment, the diffusion assembly 200
comprises an integral component of the cap 130 itself.

As illustrated in Figure 6, the diffusion assembly 200
comprises an air inlet 210 and an atomizer assembly 220. The
atomizer assembly 220 comprises an atomizer air inlet channel 222,
a mixing chamber 226, and an atomizer exhaust aperture 228’'’. The
atomizer air inlet channel 222 is interconnected to the compressed
alr source via the air inlet 210. Moreover, the atomizer air inlet
channel 222 includes an inlet aperture 223 and an outlet aperture
223"'7", as may be seen in Figure 6. As may also be geen in the
illustrative embodiment of Figure 6, the inlet aperture 223 and
outlet aperture 223’' are substantially equal in diameter, and is
the channel 223’ disposed therebetween.

Further, the mixing chamber 226 comprises a fluid inlet 227
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disposed in fluid communication with an operative fluid in the
fluid container wvia a fluid delivery tube 300. The fluid delivery
tube 300 is disposed in a fluild communicating relation between the
atomizer assembly 220 and the fluid container to facilitate
delivery of an amount of the operative fluid into the atomizer
assembly 220. In at least one embodiment, the fluid delivery tube
300 connects to the atomizer assembly 220 via the fluid inlet 227
into the mixing chamber 226.

As shown in Figure 6, the fluid inlet 227 is substantially
perpendicular to a compressed air flowpath through the atomizer
assembly 200. More in particular, and with reference to Figure 6,
the compressed air flowpath extends horizontally through the air
inlet 210, atomizer air inlet channel 222, 1inlet aperture 223,
channel 223', and outlet aperture 223'’, into mixing chamber 226,
and out through the atomizer exhaust aperture 228’7,

As such, when compressed air is supplied to the diffusion
assembly 200, a corresponding amount of operative fluid 1s drawn
into the mixing chamber 226 through the fluid delivery tube 300 as
a result of the venturi effect of the compressed air flowing over
the opening of the fluid inlet 227 into the mixing chamber 226.
More in particular, at each different compressed air flowrate,
i.e., each *"predetermined amount” of compressed air which is
dictated and fixed by a compressed air operating pressure supplied
to diffusion assembly 200, a different <corresponding and

substantially constant amount, i.e., a “preselected amount” of an
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operative fluid corresponding to each different predetermined
amount of compressed air, will be drawn into the mixing chamber
226. More importantly, the “predetermined amount” of compressed air
and the “preselected amount” of the operable fluid are initially
mixed together 1in the mixing chamber 226 to form a fluid
dispersion. The diffusion chamber 112’7’ is further structured to
facilitate the formation of a plurality of substantially uniform
droplets, as defined hereinabove, in the fluid dispersion prior to
discharge from the diffusion chamber 112’7 through discharge port
132.

Figure 6 1is illustrative of an alternative embodiment of a
diffusion unit 100 having a modified diffusion chamber 112'’. More
in particular, the modified diffusion chamber 112'' is configured
to suppress and/or dampen sound waves generated during operation,
similar to the suppressor assembly 230 disclosed above. However, as
will be appreciated from the following, the modified diffusion
chamber 112’'’" of the embodiment of Figure 6 serves to suppress
sound waves dgenerated during operation without the need for a
separate suppression chamber, as in previously disclosed
embodiments.

As noted above, and as may be seen with reference to Figure 6,
the diffusion chamber 112'" of the present embodiment comprises a
modified configuration. Specifically, the modified diffusion
chamber 112'’ comprises a lower chamber 114’' which is disposed

below and adjacent to the discharge of a fluid dispersion through
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the atomizer exhaust aperture 228’’. An upper chamber 115’" of the
diffusion chamber 112’’ is disposed above the diffusion assembly
200, as shown in Figure 6, substantially opposite to the direction
of flow of a fluid dispersion from atomizer exhaust aperture 228’7,

More importantly, the fluid dispersion discharged from the
atomizer assembly 220 through atomizer exhaust aperture 228’’ into
diffusion chamber 112'’ is interrupted and redirected by virtue of
lower chamber 114'’ and upper chamber 115’7’ therein. The
interruption and redirection of flow in the modified diffusion
chamber 112"’ during operation of the fluid dispersion assembly 10
in accordance with the present embodiment, serves to suppress or
dampen sound waves Jgenerated therein, much like the suppression
chamber 232 of previously disclosed embodiments. Further, the
restricted discharge from the upper chamber 115’" of the modified
diffusion chamber 112’’" serves to further suppress or dampen sound
waves, thus reducing the noise generated during operation to an
even dgreater extent.

After being discharged from the mixing chamber 226 through the
atomizer exhaust aperture 228’’, the fluid dispersion 1s at least
partially deflected into the freeboard above the liguid in the
fluid container, the freeboard serving as a quasi-diffusion chamber
prior to final discharge of the fluid dispersion from the diffusion
unit 100 through discharge port 132 and into the airspace
surrounding the fluid dispersion assembly 10. A portion of the

fluid dispersion is also deflected against the bottom surface of
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the lower chamber 114’’ of the modified diffusion chamber 112'’ and
upwardly intco the upper chamber 115" of the modified diffusion
chamber 112’' before being discharged through discharge port 132
into the airspace surrounding the fluid dispersion assembly 10.
It is further envisioned that at least one embodiment of the
fluid dispersion assembly 10 of the present invention is operated
via a programmable timer to control a fragrance intensity and
character in an alrspace by metering the fragrance delivered in an
enclosed environment. The fluid dispersion assembly 10 delivers a
specific amount of a fragrance, i.e., the delivery rate, based upon
such factors as the specific physical configuration of the atomizer
assembly 220 and the fluid container (FC) / fluid delivery tube
300, the pressure and volume of the compressed air supplied into
air inlet 210, as well as the physical properties of the fragrance
itself, such as, viscosity, surface tension, vapor pressure, etc.,
wherein the delivery rate 1is measured in grams per minute of a
fragrance dispersed. The perceived fragrance 1intensity 1in a
specific airspace is measured from a sensory point of view using a
labeled magnitude scale. The data 1s directly correlated to the
amount of fragrance delivered and may be measured in either grams
per liter or grams per cubic meter. Since the delivery rate is
fixed, fragrance intensity is controlled by cycling the fluid
dispersion assembly 10 through an on/off programming cycle every
minute to deliver the intensity and character levels that are

desired by a user. The optimization process is a function of dosing
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time per minute and a user’s desired fragrance experience.

Since many modifications, variations and changes in detail can
be made to the described preferred embodiment of the invention, it
is intended that all matters in the foregoing description and shown
in the accompanying drawings be interpreted as illustrative and not
in a limiting sense. Thus, the scope of the invention should be
determined by the appended claims and their legal equivalents.

Now that the invention has been described,
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What is claimed is:

1. A fluid dispersion assembly operatively engages a container of
an operative fluid and a compressed alr source and generates and
discharges a fluid dispersion into a surrounding airspace, said
fluid dispersion assembly comprising:

a diffusion unit at least partially defining an enclosed
diffusion chamber, wherein said diffusion chamber comprises an
upper chamber and a lower chamber,

a discharge port disposed in fluid communication between said
diffusion chamber and the surrounding airspace,

a diffusion assembly disposed in an operative engagement with
sald diffusion unit, wherein said diffusion assembly comprises an
atomizer assembly,

said atomizer assembly comprising an atomizer air inlet
channel, a fluid inlet, a mixing chamber, and an atomizer exhaust
aperture, and

said atomizer air 1inlet channel interconnected to the
compressed alr source and said fluid 1inlet disposed in fluid
communication with the operative fluid in the container, wherein
the compressed air and the operative fluid are mixed together in
said mixing chamber to form the fluid dispersion.

2. The fluid dispersion assembly as recited in claim 1 wherein
sald diffusion assembly is disposed between saild upper chamber and
said lower chamber.

3. The fluid dispersion assembly as recited in claim 1 further
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comprising a cap cooperatively configured and disposed in a sealing
engagement with said diffusion unit.

4, The fluid dispersion assembly as recited in claim 1 wherein
said atomizer exhaust aperture 1is disposed in a communicating
relation between said mixing chamber and said lower chamber to
facilitate transfer of the fluid dispersion therebetween.

5. The fluid dispersion assembly as recited in claim 1 wherein
said diffusion chamber facilitates formation of the fluid
dispersion prior to discharge of the fluid dispersion from said
diffusion chamber through said discharge port and into the
surrounding airspace.

6. A fluid dispersion assembly 1s operatively interconnected to a
container of an operative fluid and a compressed air source to
generate and discharge a fluid dispersion into a surrounding
airspace, said fluid dispersion assembly comprising:

a diffusion unit at least partially defining a diffusion
chamber, wherein said diffusion chamber comprises an upper chamber
and a lower chamber,

a discharge port disposed in fluid communication between said
diffusion chamber and the surrounding airspace, and

a diffusion assembly disposed in an operative engagement with
said diffusion unit, wherein said diffusion assembly comprises an
atomizer assembly.

7. The fluid dispersion assembly as recited in claim 6 wherein

said diffusion assembly is disposed between said upper chamber and
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said lower chamber.

8. The fluid dispersion assembly as recited in claim 6 wherein
sald atomizer assembly comprising an atomizer air inlet channel, a
fluid inlet, a mixing chamber, and an atomizer exhaust aperture.
9. The fluid dispersion assembly as recited in claim 8 wherein
said atomizer air inlet channel is interconnected to the compressed
ailr source and said fluid inlet disposed in fluid communication
with the operative fluid in the container, wherein the compressed
air and the operative fluid are mixed together in said mixing
chamber to form the fluid dispersion.

10. The fluid dispersion assembly as recited in claim 9 wherein
said diffusion chamber facilitates formation of the fluid
dispersion prior to discharge of the fluid dispersion from said
diffusion chamber through said discharge port and into the
surrounding airspace.

11. The fluid dispersion assembly as recited in claim 6 further
comprising a container interconnect operatively interconnecting
said diffusion unit to the container, wherein said container
interconnect comprises a sealing washer disposed between said
diffusion unit and the container.

12. The fluid dispersion assembly as recited in claim 11 further
comprising a drip tube, said drip tube disposed in an
interconnecting relation between said diffusion chamber and the
container through said sealing washer, wherein said drip tube

minimizes contact between said sealing washer and the operative
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fluid.

13. A fluid dispersion assembly interconnects to a container of an
operative fluid and a compressed air source and generates and
discharges a fluid dispersion into a surrounding airspace, said
fluid dispersion assembly comprising:

a diffusion unit having an enclosed diffusion chamber, said
diffusion chamber comprising oppositely disposed portions therein,

said diffusion chamber comprises an upper chamber and a lower
chamber,

a diffusion assembly disposed in an operative engagement with
said diffusion unit between said upper chamber and said lower
chamber,

said diffusion assembly comprises an atomizer assembly having
an atomizer exhaust aperture,

said lower chamber disposed below and adjacent said atomizer
exhaust aperture, and

sald diffusion chamber structured to facilitate formation of
the fluid dispersion prior to discharge of the fluid dispersion
from said diffusion chamber, wherein the fluid dispersion
discharged from said atomizer exhaust aperture into said diffusion
chamber 1is interrupted and redirected in said lower chamber,
thereby dampening sound waves generated during operation of said
fluid dispersion assembly.

14. The fluid dispersion assembly as recited in claim 13 wherein

said atomizer assembly further comprises an atomizer air inlet
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channel, a fluid inlet, and a mixing chamber.

15. The fluid dispersion assembly as recited in claim 14 wherein
said atomizer air inlet channel is interconnected to the compressed
air source and said fluid inlet is disposed in fluid communication
with the preselected fluid in the container, wherein the compressed
air and the preselected fluid are mixed together in said mixing
chamber to form the fluid dispersion.

16. The fluid dispersion assembly as recited in claim 13 further
comprising a drip tube.

17. The a fluid dispersion assembly as recited in claim 16 wherein
said drip tube 1is disposed to direct coalesced fluid from the

diffusion chamber back into the container of operative fluid.

32



10

M:%1-PATYWPAT 2016%\APP\1106-B Air Eszsentiall\PTON\0D3 Resp to Missing Parts\2017_01_06_Substitute_Specification_clean Filed_1106B.doc

ABSTRACT OF THE DISCLOSURE

A fluid dispersion assembly comprises a diffusion unit
disposed in fluid communication with a fluid container, the
assembly being powered by a compressed air source. The diffusion
unit at least partially defines a diffusion chamber, and includes a
diffusion assembly containing an atomizer assembly which, in
combination with the diffusion chamber, generates a fluid
dispersion from a mixture of compressed air and an operative fluid,
for example, fragrant oils, essential oils, odor neutralizers,

disinfectants such as triethylene glycol, ailr sanitizers, etc.
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FLUID DISPERSION ASSEMBLY

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates generally to the field of dispersion of
various fluids including, but not limited to, fragrant oils,
essential oils, odor neutralizers, disinfectants, e.g., triethylene
glycol, air sanitizers, and the like, into a generally enclosed

airspace.

DESCRIPTION OF THE RELATED ART

There are various devices that can be used to deliver fragrant
oils, essential oils, as well as other fluids into the air. Spray
cans are commonly used, however, such devices require a user to
repeatedly and manually spray when and where necessary. Plug-in
devices that heat oils for dispersion into the air are also
commonly used, but they require constant heating of the o0il wvia an
electrical outlet, which consumes energy and poses a potential fire
hazard.

Fluid diffusion devices utilizing forced and/or compressed air
for delivery of fragrant oils, essential oils, or other liquids are
desirable alternatives to spray cans and plug-in devices since they
do not require heating or constant user interaction, however, they
have drawbacks as well. One drawback of many known fluid diffusion

devices wutilizing forced air 1is that they tend to make an
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undesirable and often, depending on the location, such as an office
of other place of business, a disruptive amount of noise when in
operation. In particular, the release of a fluid dispersed in the
forced and/or compressed air from such a device 1is often
unacceptably noisy.

As such, there is a need for a fluid dispersion assembly that
is designed to significantly reduce the amount of noise generated
during operation. A further need exists for such a fluid dispersion
assembly to not only operate more quietly, but to operate quietly
while generating a fluid dispersion 1in air having a uniform
particle size distribution, such that dosing of an airspace with a
particular liquid, whether it be o0il, sanitizer, disinfectant,

etc., can be predicted within acceptable limits.

SUMMARY OF THE INVENTION

The present invention addresses the need for a forced air
diffusion and dispersion assembly for fluids such as fragrant oils,
essential oils, odor neutralizers, disinfectants, air sanitizers,
etc., that significantly reduces the amount of noise generated
during operation. In at least one embodiment, the present invention
is directed to a fluid dispersion assembly which operatively
engages a fluid container, and is powered by a compressed air
source. The fluid dispersion assembly includes a diffusion unit
having oppositely disposed ends, which at least partially defines a

diffusion chamber. The diffusion chamber is structured so as to
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facilitate formation of a fluid dispersion comprising a plurality
of substantially uniform droplets prior to discharge from the
diffusion chamber.

In at least one embodiment, a cap is cooperatively configured
in sealing engagement with one of the oppositely disposed ends of
the diffusion unit. Furthermore, the cap may be removably attached
to the diffusion unit. The cap includes a discharge port disposed
in communication with the diffusion chamber such that the fluid
dispersion can exit the diffusion chamber and into an airspace
surrounding the fluid dispersion assembly, while the assembly is in
use. In some embodiments, the cap may include a service access port
disposed therethrough. The service access port may also include a
service access plug removably disposed therein, wherein removal of
the service access plug allows for removal, repair, and/or cleaning
of the internal components of the fluid dispersion assembly.

The present fluid dispersion assembly, in at least one
embodiment, further includes a container interconnect affixed to a
different one of the oppositely disposed ends of the diffusion unit
which 1s cooperatively structured to interconnect the diffusion
unit to the fluid container in a substantially sealed relationship.
In at least one embodiment, a sealing washer 1is provided to
facilitate formation of the substantially sealed relationship, and
a drip tube is disposed in an interconnecting relation between the
diffusion chamber and the fluid container, in at least one further

embodiment, to protect the sealing washer from contact with the
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operative fluid(s).

In one embodiment, a diffusion assembly is disposed in an
operative engagement with the diffusion unit via a cartridge port.
The diffusion assembly is removably engaged with the cartridge
port, 1in at least one embodiment. In some embodiments, the
cartridge port is disposed directly through the diffusion unit
between the oppositely disposed ends. The cartridge port may be
oriented on the diffusion unit such that the diffusion assembly is
at a substantially perpendicular orientation to the diffusion unit
upon engagement therewith. In at least one other embodiment, a
cartridge port is disposed through the cap. The diffusion assembly
comprises an atomizer assembly, which in one embodiment comprises
an 1inlet channel, a mixing chamber, and an atomizer exhaust
channel, wherein the 1nlet channel 1s interconnected to the
compressed air source and the mixing chamber comprises a fluid
inlet disposed in fluid communication with the fluid in the fluid
container. Compressed air and fluid are initially mixed together in
the mixing chamber to form a fluid dispersion.

These and other objects, features and advantages of the
present invention will become clearer when the drawings as well as

the detailed description are taken into consideration.

BRIEF DESCRIPTION OF THE DRAWINGS
For a fuller understanding of the nature of the present

invention, reference should be had to the following detailed
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description taken in connection with the accompanying drawings in
which:

Figure 1 1s a cross-sectional elevation illustrative of one
embodiment of a fluid dispersion assembly as disclosed in the
present specification.

Figure 2 1s a cross-sectional elevation illustrative of
another embodiment of a fluid dispersion assembly as disclosed in
the present specification.

Figure 3 is a cross—sectional view illustrative of yet another
embodiment of a fluid dispersion assembly as disclosed in the
present specification.

Figure 4 is a plan view illustrative of an embodiment of a
fluid dispersion assembly as disclosed in the present invention.

Figure 5 1s a cross-sectional elevation illustrative of ocne
further embodiment of a fluid dispersion assembly in accordance
with the present specification.

Figure 6 1s a cross—sectional elevation 1llustrative of vet

another further embodiment of a fluid dispersion assembly 1in

accordance with the present specification.

Like reference numerals refer to like parts throughout the

several views of the drawings.

DETAILED DESCRIPTION
As 1llustrated in the accompanying figures, and with initial

reference to Figures 1 and 2, the present invention is directed to
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a fluid dispersion assembly, generally indicated as 10, powered by
a compressed alr source. In at least one embodiment, the fluid
dispersion assembly 10 is further structured to operatively engage
a fluid container (FC). The fluid dispersion assembly 10 is
structured to combine an amount of an operative fluid with
compressed air to generate a fluid dispersion.

More 1in particular, a “fluid dispersion” in accordance with
the present specification shall mean a mixture of an operative
fluid in air comprising a plurality of substantially uniform
droplets of the operative fluid dispersed throughout the air.
Further, and once again, as used in the present specification,
“substantially uniform droplets” shall mean droplets having
substantially the same diameter. In at least one embodiment, the
plurality of “substantially uniform droplets” each have a diameter
in the range of about one micron (1 um), in another embodiment, the
diameter of the droplets is in the range of about three microns (3
um) , and, in one further embodiment, droplet diameter is in the
range of about five microns (5 pm).

The fluid dispersion assembly 10 includes a diffusion unit 100
having oppositely disposed ends, as at 110 and 113, in at least one
embodiment. The diffusion unit 100 at least partially defines a
diffusion chamber 112, and in at 1least one embodiment, the
diffusion chamber 112 is substantially enclosed within diffusion
unit 100. The diffusion unit 100 may be constructed of any rigid

material or materials which are chemically inert, or at least
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chemically resistant to the intended operative fluid(s) which
include, but once again are not limited to, fragrant oils,
essential oils, essential o©il extracts, odor neutralizers,
disinfectants, e.g., triethylene glycol, air sanitizers, etc.
Further, the material of construction selected for the diffusion
unit 100 must be capable of withstanding compressed air at
operative pressures, which may range anywhere from about 5 to 50
psig, 1in most embodiments of the present fluid dispersion assembly
10. In one lower pressure embodiment, the operating pressure of the
present fluid dispersion assembly 10 is in the range of about 5 to
10 psig, and in one further embodiment, the operating pressure is
in a range of between about 5 to 7 psig. Conversely, a higher
pressure embodiment of the present fluid dispersion assembly 10
operates at pressures in the range of about 20 to 25 psig, and in
the range of between about 23 to 24 psig in yet one further
embodiment. As such, the material or materials of construction of a
diffusion unit 100 in accordance with the present invention may
include metals, engineered plastic materials, e.g., polyvinyl
chloride, high-density polyethylene, etc., and/or composite
materials, just to name a few.

In one embodiment, a cap 130 is cooperatively configured and
disposed 1in a sealing engagement with one of the oppositely
disposed ends 110, 113 of the diffusion unit 100. The cap 130
includes a discharge port 132 therethrough in communication with

the diffusion chamber 112, and provides a point of release of the
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fluid dispersion from the diffusion chamber 112 into the airspace
surrounding the fluid dispersion assembly 10. In at least one
embodiment, the cap 130 1s removably attached in a sealing
engagement to the diffusion unit 100. Figure 4 is a plan view of
the embodiment of the fluid dispersion assembly 10 as shown in
Figures 1 and 2, and shows the cap 130 having a discharge port 132
disposed therethrough. As shown in the embodiment of Figure 3, the
cap 130 may include a service access port 160 disposed
therethrough. The service access port 160 includes a service access
plug 162 removably disposed therein, wherein removal of the service
access plug 162 allows access for removal and cleaning or repair of
a diffusion assembly 200, as disclosed in greater detail below.
The fluid dispersion assembly 10, in at least one embodiment,
includes a container interconnect 140 which is cooperatively
structured to interconnect the diffusion unit 100 to the fluid
container (FC) 1in a substantially sealed relationship. In one
embodiment, the container interconnect 140 1s disposed at a
different one of the oppositely disposed ends 110, 113, opposite of
cap 130 of the diffusion unit 100. A sealing washer 170 is disposed
between the diffusion unit 100 and the fluid container (FC), in at
least one embodiment, so as to provide a substantially sealed
relationship between the diffusion unit 100 and the fluid container
(FC). The sealing washer 170 may be constructed from any of a
variety of materials such as, but not limited to, rubber, nylon,

plastic, PVC, TEFLON, or a composite material, once again, provided
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the material of construction is chemically 1inert or at least
chemically resistant to the operative fluid(s).

In one further embodiment of a fluid dispersion assembly 10 in
accordance with the present invention, a drip tube 120 is disposed
in an interconnecting relation between the diffusion unit 100 and
the fluid container (FC). As shown in Figures 1 and 2, the drip
tube 120 is disposed through a sealing washer 170, and thus, the
drip tube 120 serves to minimize contact between the sealing washer
170 and the operative fluid, by essentially preventing the
operative fluid from making contact in and around the sealing
washer 170 disposed between the fluid container (FC) and the
container interconnect 140. More in particular, the drip tube 120
channels any operative fluid which may agglomerate and/or
accumulate in the diffusion chamber 112 through the drip tube 120
directly back into the fluid container (FC) without contacting the
sealing washer 170, once again, as shown in Figures 1 and 2.

The container interconnect 140 may be structured in a wvariety
of ways to allow interconnection to the fluid container (FC). As
one example, the container interconnect 140 may be threaded,
internally or externally, such that the diffusion unit 100 is
interconnected to the fluid container (FC) by screwing the
container interconnect 140 into place onto corresponding threads on
the neck of the fluid container (FC). In at least one other
embodiment, the container interconnect 140 comprises one portion of

a quick-connect type fitting and the fluid container (FC) comprises
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a complimentary portion of such a quick-connect type fitting
whereby once operatively engaged, a substantially sealed
relationship 1s created between the diffusion unit 100 and the
fluid container (FC) . In at least some embodiments, the
substantially sealed relationship is further enhanced by a sealing
washer 170, as disclosed above.

In at least one embodiment, a cartridge port 150 1s provided
into the diffusion chamber 112 to facilitate operative engagement
of a diffusion assembly 200 with the diffusion chamber 112. The
diffusion assembly 200 may be removably engaged with the cartridge
port 150 to aid in removal and replacement and/or cleaning of the
diffusion assembly 200 and/or components thereof. In some
embodiments, the cartridge port 150 is disposed directly through
the diffusion unit 100 and into the diffusion chamber 112, and is
positioned between the oppositely disposed ends 110, 113. In at
least one embodiment, the cartridge port 150 is disposed on the
diffusion unit 100 such that the diffusion assembly 200 is disposed
in a substantially perpendicular orientation relative to the
diffusion unit 100 when operatively engaging the cartridge port
150, such as is shown in the illustrative embodiment of Figure 1.
The diffusion assembly 200 is also shown disposed substantially
perpendicular to the diffusion unit 100 in the plan view of Figure
4, In at least one other embodiment, the cartridge port 150 is
disposed through the cap 130. In yet another embodiment, the

diffusion assembly 200 comprises an integral component of the cap
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130 itself, such as in the embodiment of Figure 3.

As illustrated in Figures 1 and 3, the diffusion assembly 200
comprises an air inlet 210 and an atomizer assembly 220. The
atomizer assembly 220 comprises an atomizer air inlet channel 222,
a mixing chamber 226, and an atomizer exhaust channel 228. The
atomizer air inlet channel 222 is interconnected to the compressed
alr source via the air inlet 210. Moreover, the atomizer air inlet
channel 222 may also include an inlet aperture 223, a first portion
224 and a second portion 225, The first portion 224 and the second
portion 225 are collectively structured to facilitate delivery of
compressed air into the mixing chamber 226. The first portion 224
of the atomizer air 1inlet channel 222 may comprise a larger
diameter than the second portion 225, such as is shown in the
illustrative embodiment of Figure 1. Of course, it 1is within the
scope and intent of the present invention for the atomizer air
inlet channel 222 to comprise a constant diameter along its entire
length, i.e., a diameter of a first portion 224 is substantially
equal to a diameter of a second portion 225.

Further, the mixing chamber 226 comprises a fluid inlet 227
disposed in fluid communication with an operative fluid in the
fluid container (FC) wvia a fluid delivery tube 300. The fluid
delivery tube 300 is disposed in a fluid communicating relation
between the atomizer assembly 220 and the fluid container (FC) to
facilitate delivery of an amount of the operative fluid into the

atomizer assembly 220. In at least one embodiment, the fluid
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delivery tube 300 connects to the atomizer assembly 220 wvia the
fluid inlet 227 into the mixing chamber 226.

As shown 1in Figures 1 and 2, the fluid inlet 227 1is
substantially perpendicular to a compressed air flowpath through
the atomizer assembly 200. More in particular, and with reference
to Figure 1, the compressed air flowpath extends horizontally
through the air inlet 210, atomizer air inlet channel 222, mixing
chamber 226, and out through the atomizer exhaust 228.

As such, when compressed air is supplied to the diffusion
assembly 200, a corresponding amount of operative fluid is drawn
into the mixing chamber 226 through the fluid delivery tube 300 as
a result of the venturi effect of the compressed alr flowing past
the opening of the fluid inlet 227 into the mixing chamber 226.
More in particular, at each different compressed air flowrate,
i.e., each “predetermined amount” of compressed air which 1is
dictated and fixed by a compressed air operating pressure supplied
to diffusion assembly 200, a different corresponding and
substantially constant amount, i.e., a “preselected amount” of an
operative fluid corresponding to each different predetermined
amount of compressed air, will be drawn into the mixing chamber
226. More importantly, the “predetermined amount” of compressed air
and the "“preselected amount” of the operable fluid are initially
mixed together 1n the mixing chamber 226 to form a fluid
dispersion. The diffusion chamber 112 is further structured to

facilitate the formation of a plurality of substantially uniform
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droplets, as defined herein, 1in the fluid dispersion prior to
discharge from the diffusion chamber 112 through discharge port
132.

As illustrated in Figures 1 and 2, the fluid dispersion
assembly 10 also includes a suppressor assembly 230 disposed in
communication with the diffusion assembly 200. The suppressor
assembly 230 comprises a suppression chamber 232, disposed in a
communicating relation with the atomizer exhaust channel 228 of the
atomizer assembly 220, More in particular, the suppression chamber
232 receives the fluid dispersion from the mixing chamber 226. The
suppressor assembly 230 helps to suppress the noise generated
during operation of the fluid dispersion assembly 10 as it disrupts
the path of flow of the fluid dispersion out of the atomizer
assembly 200 and into diffusion chamber 112, and therefore,
disrupts and dampens the sound waves associated therewith. Further,
the walls of the suppressor assembly 230 itself serve to absorb and
dampen the sound waves generated by the flow of the fluid
dispersion out of the mixing chamber 236 through atomizer exhaust
channel 238.

The suppressor assembly 230 may also include a suppressor
discharge port 234 to facilitate transfer of the fluid dispersion
from the suppressor chamber 232 into the diffusion chamber 112, In
at least one embodiment, such as 1is shown 1in Figure 1, the
suppressor discharge port 234 is located through a low point in the

suppressor chamber 232. 0f course, as shown in the alternative

13



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

M:41-PATWPAT 20L6%APPY1106-B Air Ezsential‘\PTOV03 Reap to Missing Parts\2017_01_06é_Zubstitute Specificaticn with_markings_Filed 110EB.docw

embodiment of Figure 2, the suppressor discharge port 234 is
located through the sides of the suppressor chamber 232.

Figure 5 is illustrative of an alternative embodiment of a
fluid dispersion assembly 10, wherein a modified diffusion chamber
112" is configured to suppress and/or dampen sound waves generated
during operation, similar to the suppressor assembly 230 disclosed
above. However, as will be appreciated from the following
disclosure, the diffusion chamber 112’ of the embodiment of Figure
5 serves to suppress sound waves generated during operation without
the need for a separate suppression chamber, as in previously
disclosed embodiments.

Before addressing the modified diffusion chamber 112’ of the
embodiment of Figure 5, 1t is noted that, in many respects, the
fluid dispersion assembly 10 of Figure 5 1is similar to the
previously disclosed embodiments herein. To begin, the fluid
dispersion assembly 10 of Figure 5 comprises a diffusion unit 100
having oppositely disposed ends 110, 113, and a diffusion chamber
1127 disposed therebetween. Unlike previously disclosed
embodiments, however, the fluid dispersion assembly 10 of Figure 5
includes a service access port 160 having a removable service
access plug 162 disposed directly through one end 113 of the
diffusion unit 100, rather than through a separate cap disposed at
one end of the unit 100.

The fluid dispersion assembly 10 of Figure 5 further comprises

a container interconnect 140 cooperatively structured to
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interconnect the diffusion unit 100 to a fluid container (FC) in a
substantially sealed relationship and, as before, a sealing washer
170 is provided to maintain a substantially sealed relationship.

A cartridge port 150 1is disposed through one side of the
diffusion unit 100, in the illustrative embodiment of Figure 5, and
a diffusion assembly 200 is operatively positioned therethrough and
into fluid communication with diffusion chamber 1127, as in
previously disclosed embodiments. The diffusion cartridge 200
includes an air inlet 210 disposed in communication with an
atomizer assembly 220. Further, and as 1in previously disclosed
embodiments, when compressed air is supplied to the diffusion
assembly 200, and more 1in particular, atomizer assembly 220,
through air inlet 210, a corresponding amount of fluid is drawn
into a mixing chamber 226 from the fluid container (FC) through a
fluid delivery tube 300, as a result of the venturi effect of
compressed air flowing past the opening of a fluid inlet 227 into
the mixing chamber 226. As a result, a fluilid dispersion 1is formed
and discharged from the atomizer assembly 220 through atomizer
exhaust channel 228, and directly into diffusion chamber 1127.

As noted above, and as may be seen with reference to Figure 5,
the diffusion chamber 112’ of the present embodiment comprises a
modified configuration. Specifically, the modified diffusion
chamber 112’ comprises an upside down L-shaped configuration,
wherein a first axial portion 114 of the diffusion chamber 112’ is

disposed in a substantially axial orientation adjacent and relative
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to the discharge of the atomizer exhaust channel 228. A second
transverse portion 115 of the diffusion chamber 112’ 1is disposed in
a substantially downwardly directed orientation, as shown in Figure
5, substantially transverse or perpendicular to the direction of
flow from atomizer exhaust channel 228.

The second or transverse portion 115 of the modified diffusion
chamber 112', in at least one embodiment, comprises a fluid return
lip 116 disposed at a lower end thereof in a surrounding relation
to incoming fluid delivery tube 300. The fluid return lip 116, in
at least one embodiment, extends downwardly and outwardly from the
walls of the second portion 115 of the diffusion chamber 1127, such
that any liquid which coalesces in the diffusion chamber 112" along
the walls thereof, will be directed into drip tube 120, disposed in
an abutting relation along the underside of the fluid return lip
116, and back into fluid container (FC).

More importantly, the fluid dispersion discharged from the
atomizer assembly 220 through atomizer exhaust channel 228 into
diffusion chamber 112’ 1is interrupted and redirected by wvirtue of
axlial portion 114 and transverse portion 115 therein. The
interruption and redirection of flow in the modified diffusion
chamber 112’ during operation of the fluid dispersion assembly 10
in accordance with the present embodiment, serves to suppress or
dampen sound waves generated therein, in a similar manner as the
suppression chamber 232 of previously disclosed embodiments.

Further, the restricted discharge from the transverse portion 115
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of the modified diffusion chamber 112" may serve to further
suppress or dampen sound waves, thus reducing the noise generated
during operation to an even greater extent.

After being discharged from the diffusion chamber 112', the
fluid dispersion enters the freeboard above the liquid in the fluid
container (FC), the freeboard serving as a quasi-diffusion chamber
prior to final discharge of the fluid dispersion from the diffusion
unit 100. A discharge chamber 117 1is disposed in fluid
communication with the freeboard of the fluid container (FC), such
that the fluid dispersion can pass therethrough, into a discharge
head 118 and out through discharge channel 119 into the airspace
surrounding the fluid dispersion assembly 10, as shown in the
illustrative embodiment of Figure 5.

Turning next to the illustrative embodiment of Figure 6, the
present invention 1is directed to yet another embodiment of a
diffusion unit 100 of a fluid dispersion assembly 10 which is also
powered by a compressed alr source (not shown). In at least one
embodiment, the fluid dispersion assembly 10 is further structured
to operatively engage a fluid container, and to combine an amount
of an operative fluid with compressed air to generate a fluid
dispersion.

As before, a “fluid dispersion” in accordance with the present
invention shall mean a mixture of an operative fluid in air
comprising a plurality of substantially uniform droplets of the

operative fluid dispersed throughout the air. Further, and once
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again, as used 1in the present specification, "“substantially uniform
droplets” shall mean droplets having substantially the same
diameter. In at least one embodiment, the plurality of
“substantially uniform droplets” each have a diameter in the range
of about one micron (1 pm), in another embodiment, the diameter of
the “substantially uniform droplets” is in the range of about three
microns (3 pm), and, in one further embodiment, the plurality of
“substantially uniform droplets” each have a diameter in the range
of about five microns (5 pm). In another embodiment, the plurality
of “substantially uniform droplets” comprise a diameter in a range
of about 2 to 3 microns, and in yet one further embodiment, the
plurality of “substantially uniform droplets” comprise a diameter
in a range of about 2.3 to 3 microns.

In at least one embodiment, a diffusion unit 100 comprises
oppositely disposed ends, as at 110 and 113. Further, a diffusion
unit 100 at least partially defines a diffusion chamber 112"7, and
in at least one embodiment, the diffusion chamber 112'" 1is
substantially enclosed within diffusion unit 100. As before, the
diffusion unit 100 may be constructed of any rigid material or
materials which are chemically inert, or at least chemically
resistant to the intended operative fluid(s) which include, but
once again are not limited to, fragrant oils, essential oils,
essential o0il extracts, odor neutralizers, disinfectants, e.g.,
triethylene glycol, air sanitizers, etc.

Further, the material of construction selected for the
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diffusion unit 100 must be capable of withstanding compressed air
at operative pressures, which may range anywhere from about 5 to 50
psig, 1in most embodiments of the present fluid dispersion assembly
10. In one lower pressure embodiment, the operating pressure of the
present fluid dispersion assembly 10 is in the range of about 5 to
10 psig, and in one further embodiment, the operating pressure 1is
in a range of about 5 to 7 psig. Conversely, a higher pressure
embodiment of the present fluid dispersion assembly 10 operates at
pressures in the range of about 20 to 25 psig, and in the range of
about 23 to 24 psig in yet one further embodiment. As such, the
material or materials of construction of a diffusion unit 100 in
accordance with the present invention may include metals,
engineered plastic materials, e.g., polyvinyl chloride, high-
density polyethylene, etc., and/or composite materials, Jjust to
name a few,

In one embodiment, a cap 130 is cooperatively configured and
disposed 1in a sealing engagement with one of the oppositely
disposed ends 110, 113 of the diffusion unit 100. The cap 130
includes a discharge port 132 therethrough in communication with
the diffusion chamber 112’’, and provides a point of release of a
fluid dispersion from the diffusion chamber 112’7 into the airspace
surrounding the fluid dispersion assembly 10. In at least one
embodiment, the cap 130 1s removably attached in a sealing
engagement to the diffusion unit 100.

The fluid dispersion assembly 10, in at least one embodiment,
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includes a <container interconnect 140 which is cooperatively
structured to interconnect the diffusion unit 100 to a fluid
container 1in a substantially sealed relationship. In one
embodiment, the container interconnect 140 1is disposed at a
different one of the oppositely disposed ends 110, 113, opposite of
the cap 130 of the diffusion unit 100. A sealing washer 170 is
disposed between the diffusion unit 100 and the fluid container, in
at least one embodiment, so as to provide a substantially sealed
relationship between the diffusion unit 100 and the fluid container
(not shown). The sealing washer 170 may be constructed from any of
a variety of materials such as, but not limited to, rubber, nylon,
plastic, PVC, TEFLON, or a composite material, once again, provided
the material of construction is chemically inert or at least
chemically resistant to the operative fluid(s).

In one further embodiment of a fluid dispersion assembly 10 in
accordance with the present invention, a drip tube 120 is disposed
in an interconnecting relation between the diffusion unit 100 and
the fluid container. As shown in Figure 6, the drip tube 120 is
disposed through a sealing washer 170, and thus, the drip tube 120
serves to minimize contact between the sealing washer 170 and the
operative fluid, by essentially preventing the coperative fluid from
making contact in and around the sealing washer 170 disposed
between the fluid container (not shown) and the container
interconnect 140. More in particular, the drip tube 120 channels

any operative fluid which may agglomerate and/or accumulate in the
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diffusion chamber 112’’ through the drip tube 120 directly back
into the fluid container (not shown) without contacting the sealing
washer 170, once again, as shown in Figure 6.

As before, the container interconnect 140 may be structured in
a variety of ways to allow interconnection to the fluid container.
As one example, the container interconnect 140 may be threaded,
internally or externally, such that the diffusion unit 100 is
interconnected to the fluid container by screwing the container
interconnect 140 into place onto corresponding threads on the neck
of the fluid container. In at least one other embodiment, the
container interconnect 140 comprises one portion of a quick-connect
type fitting and the fluid container comprises a complimentary
portion of such a quick-connect type fitting whereby once
operatively engaged, a substantially sealed relationship is created
between the diffusion unit 100 and the fluid container. In at least
some embodiments, the substantially sealed relationship is further
enhanced by a sealing washer 170, as disclosed above.

In at least one embodiment, a cartridge port 150 1s provided
into the diffusion chamber 112'' to facilitate operative engagement
of a diffusion assembly 200 with the diffusion chamber 112''. The
diffusion assembly 200 may be removably engaged with the cartridge
port 150 to aid in removal and replacement and/or cleaning of the
diffusion assembly 200 and/or components thereof. As shown in the
illustrative embodiment of Figure 6, the cartridge port 150 1is

disposed directly through the diffusion unit 100 and into the
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diffusion chamber 112’’, and is positioned between the oppositely
disposed ends 110, 113. In accordance with the illustrative
embodiment of Figure 6, the cartridge port 150 1s disposed on the
diffusion unit 100 such that the diffusion assembly 200 is disposed
in a substantially perpendicular orientation relative to the
diffusion unit 100 when operatively engaging the cartridge port
150. As further illustrated in the embodiment of Figure 6, while
operatively disposed in the diffusion chamber 11277, the diffusion
assembly 200 is disposed between the upper chamber 115" and the
lower chamber 114’* of the diffusion chamber 1127’., In at least one
other embodiment, the cartridge port 150 is disposed through the
cap 130. In yet another embodiment, the diffusion assembly 200
comprises an integral component of the cap 130 itself.

As illustrated in Figure 6, the diffusion assembly 200
comprises an air inlet 210 and an atomizer assembly 220. The
atomizer assembly 220 comprises an atomizer air inlet channel 222,
a mixing chamber 226, and an atomizer exhaust aperture 228’'’. The
atomizer air inlet channel 222 is interconnected to the compressed
alr source via the air inlet 210. Moreover, the atomizer air inlet
channel 222 includes an inlet aperture 223 and an outlet aperture
223'7", as may be seen in Figure 6. As may also be seen in the
illustrative embodiment of Figure 6, the inlet aperture 223 and
outlet aperture 223'' are substantially equal in diameter, and is
the channel 223’ disposed therebetween.

Further, the mixing chamber 226 comprises a fluid inlet 227
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disposed in fluid communication with an operative fluid in the
fluid container via a fluid delivery tube 300. The fluid delivery
tube 300 is disposed in a fluid communicating relation between the
atomizer assembly 220 and the fluid container to facilitate
delivery of an amount of the operative fluid into the atomizer
assembly 220. In at least one embodiment, the fluid delivery tube
300 connects to the atomizer assembly 220 via the fluid inlet 227
into the mixing chamber 226.

As shown in Figure 6, the fluid inlet 227 is substantially
perpendicular to a compressed air flowpath through the atomizer
assembly 200. More in particular, and with reference to Figure 6,
the compressed air flowpath extends horizontally through the air
inlet 210, atomizer air inlet channel 222, inlet aperture 223,
channel 223’, and outlet aperture 223'’, into mixing chamber 226,
and out through the atomizer exhaust aperture 228’7,

As such, when compressed air is supplied to the diffusion
assembly 200, a corresponding amount of operative fluid 1s drawn
into the mixing chamber 226 through the fluid delivery tube 300 as
a result of the venturi effect of the compressed alr flowing over
the opening of the fluid inlet 227 into the mixing chamber 226,
More in particular, at each different compressed air flowrate,
i.e., each “predetermined amount” of compressed air which is
dictated and fixed by a compressed air operating pressure supplied
to diffusion assembly 200, a different <corresponding and

substantially constant amount, i.e., a “preselected amount” of an
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operative fluid corresponding to each different predetermined
amount of compressed air, will be drawn into the mixing chamber
226. More importantly, the “predetermined amount” of compressed air
and the “preselected amount” of the operable fluid are initially
mixed together 1in the mixing chamber 226 to form a fluid
dispersion. The diffusion chamber 112’ is further structured to
facilitate the formation of a plurality of substantially uniform
droplets, as defined hereinabove, in the fluid dispersion prior to
discharge from the diffusion chamber 112'’ through discharge port
132.

Figure 6 is illustrative of an alternative embodiment of a
diffusion unit 100 having a modified diffusion chamber 112’7 . More
in particular, the modified diffusion chamber 112'’ is configured
to suppress and/or dampen sound waves generated during operation,
similar to the suppressor assembly 230 disclosed above. However, as
will be appreciated from the following, the modified diffusion
chamber 112'’ of the embodiment of Figure 6 serves to suppress
sound waves dgenerated during operation without the need for a
separate suppression chamber, as in previously disclosed
embodiments.

As noted above, and as may be seen with reference to Figure 6,
the diffusion chamber 112'' of the present embodiment comprises a
modified configuration. Specifically, the modified diffusion
chamber 112'' comprises a lower chamber 114’' which is disposed

below and adjacent to the discharge of a fluid dispersion through
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the atomizer exhaust aperture 228’’. An upper chamber 115" of the
diffusion chamber 112’’ is disposed above the diffusion assembly
200, as shown in Figure 6, substantially opposite to the direction
of flow of a fluid dispersion from atomizer exhaust aperture 22877,

More importantly, the fluid dispersion discharged from the
atomizer assembly 220 through atomizer exhaust aperture 228’’ into
diffusion chamber 112’7 is interrupted and redirected by virtue of
lower chamber 11477 and upper chamber 115’7 therein. The
interruption and redirection of flow in the modified diffusion
chamber 112"’ during operation of the fluid dispersion assembly 10
in accordance with the present embodiment, serves to suppress or
dampen sound waves generated therein, much like the suppression
chamber 232 of previously disclosed embodiments. Further, the
restricted discharge from the upper chamber 115’7 of the modified
diffusion chamber 112'' serves to further suppress or dampen sound
waves, thus reducing the noise generated during operation to an
even dJreater extent.

After being discharged from the mixing chamber 226 through the
atomizer exhaust aperture 228’’, the fluid dispersion 1s at least
partially deflected into the freeboard above the liquid in the
fluid container, the freeboard serving as a quasi-diffusion chamber
prior to final discharge of the fluid dispersion from the diffusion
unit 100 through discharge port 132 and into the airspace
surrounding the fluid dispersion assembly 10. A portion of the

fluid dispersion is also deflected against the bottom surface of
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the lower chamber 114'" of the modified diffusion chamber 112'" and
upwardly into the upper chamber 115’ of the modified diffusion
chamber 112’' before being discharged through discharge port 132
into the airspace surrounding the fluid dispersion assembly 10,
It is further envisioned that at least one embodiment of the
fluid dispersion assembly 10 of the present invention is operated
via a programmable timer to control a fragrance intensity and
character in an alrspace by metering the fragrance delivered in an
enclosed environment. The fluid dispersion assembly 10 delivers a
specific amount of a fragrance, i.e., the delivery rate, based upon
such factors as the specific physical configuration of the atomizer
assembly 220 and the fluid container (FC) / fluid delivery tube
300, the pressure and volume of the compressed air supplied into
air inlet 210, as well as the physical properties of the fragrance
itself, such as, wviscosity, surface tension, vapor pressure, etc.,
wherein the delivery rate 1is measured in grams per minute of a
fragrance dispersed. The perceived fragrance 1intensity 1in a
specific airspace is measured from a sensory point of view using a
labeled magnitude scale. The data 1s directly correlated to the
amount of fragrance delivered and may be measured in either grams
per liter or grams per cubic meter. Since the delivery rate is
fixed, fragrance intensity is controlled by cycling the fluid
dispersion assembly 10 through an on/off programming cycle every
minute to deliver the intensity and character levels that are

desired by a user. The optimization process is a function of dosing
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time per minute and a user’s desired fragrance experience.

Since many modifications, wvariations and changes in detail can
be made to the described preferred embodiment of the invention, it
is intended that all matters in the foregoing description and shown
in the accompanying drawings be interpreted as illustrative and not
in a limiting sense. Thus, the scope of the invention should be
determined by the appended claims and their legal equivalents.

Now that the invention has been described,
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What is claimed is:

1. A fluid dispersion assembly operatively engages a container of
an operative fluid and a compressed alr source and generates and
discharges a fluid dispersion into a surrounding airspace, said
fluid dispersion assembly comprising:

a diffusion unit at least partially defining an enclosed
diffusion chamber, wherein said diffusion chamber comprises an
upper chamber and a lower chamber,

a discharge port disposed in fluid communication between said
diffusion chamber and the surrounding airspace,

a diffusion assembly disposed in an operative engagement with
sald diffusion unit, wherein said diffusion assembly comprises an
atomizer assembly,

said atomizer assembly comprising an atomizer air inlet
channel, a fluid inlet, a mixing chamber, and an atomizer exhaust
aperture, and

said atomizer air 1nlet channel interconnected to the
compressed alr source and said fluid 1inlet disposed in fluid
communication with the operative fluid in the container, wherein
the compressed air and the operative fluid are mixed together in
said mixing chamber to form the fluid dispersion.

2. The fluid dispersion assembly as recited in claim 1 wherein
sald diffusion assembly is disposed between said upper chamber and
said lower chamber.

3. The fluid dispersion assembly as recited in claim 1 further

28



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

M:41-PATWPAT 20L6%APPY1106-B Air Ezsential‘\PTOV03 Reap to Missing Parts\2017_01_06é_Zubstitute Specificaticn with_markings_Filed 110EB.docw

comprising a cap cooperatively configured and disposed in a sealing
engagement with said diffusion unit.

4, The fluid dispersion assembly as recited in claim 1 wherein
said atomizer exhaust aperture 1is disposed in a communicating
relation between said mixing chamber and said lower chamber to
facilitate transfer of the fluid dispersion therebetween.

5. The fluid dispersion assembly as recited in claim 1 wherein
said diffusion chamber facilitates formation of the fluid
dispersion prior to discharge of the fluid dispersion from said
diffusion chamber through said discharge port and into the
surrounding airspace.

6. A fluid dispersion assembly 1s operatively interconnected to a
container of an operative fluid and a compressed air source to
generate and discharge a fluid dispersion into a surrounding
airspace, said fluid dispersion assembly comprising:

a diffusion unit at least partially defining a diffusion
chamber, wherein said diffusion chamber comprises an upper chamber
and a lower chamber,

a discharge port disposed in fluid communication between said
diffusion chamber and the surrounding airspace, and

a diffusion assembly disposed in an operative engagement with
said diffusion unit, wherein said diffusion assembly comprises an
atomizer assembly.

7. The fluid dispersion assembly as recited in claim 6 wherein

said diffusion assembly is disposed between said upper chamber and
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said lower chamber.

8. The fluid dispersion assembly as recited in claim 6 wherein
sald atomizer assembly comprising an atomizer air inlet channel, a
fluid inlet, a mixing chamber, and an atomizer exhaust aperture.
9. The fluid dispersion assembly as recited in claim 8 wherein
said atomizer air inlet channel is interconnected to the compressed
ailr source and said fluid inlet disposed in fluid communication
with the operative fluid in the container, wherein the compressed
air and the operative fluid are mixed together in said mixing
chamber to form the fluid dispersion.

10. The fluid dispersion assembly as recited in claim 9 wherein
said diffusion chamber facilitates formation of the fluid
dispersion prior to discharge of the fluid dispersion from said
diffusion chamber through said discharge port and into the
surrounding airspace.

11. The fluid dispersion assembly as recited in claim 6 further
comprising a contaliner interconnect operatively interconnecting
said diffusion unit to the container, wherein said container
interconnect comprises a sealing washer disposed between said
diffusion unit and the container.

12. The fluid dispersion assembly as recited in claim 11 further
comprising a drip tube, said drip tube disposed in an
interconnecting relation between said diffusion chamber and the
container through said sealing washer, wherein said drip tube

minimizes contact between said sealing washer and the operative
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fluid.

13. A fluid dispersion assembly interconnects to a container of an
operative fluid and a compressed air source and generates and
discharges a fluid dispersion into a surrounding airspace, said
fluid dispersion assembly comprising:

a diffusion unit having an enclosed diffusion chamber, said
diffusion chamber comprising oppositely disposed portions therein,

said diffusion chamber comprises an upper chamber and a lower
chamber,

a diffusion assembly disposed in an operative engagement with
said diffusion unit between said upper chamber and said lower
chamber,

said diffusion assembly comprises an atomizer assembly having
an atomizer exhaust aperture,

said lower chamber disposed below and adjacent said atomizer
exhaust aperture, and

sald diffusion chamber structured to facilitate formation of
the fluid dispersion prior to discharge of the fluid dispersion
from said diffusion chamber, wherein the fluid dispersion
discharged from said atomizer exhaust aperture into said diffusion
chamber is interrupted and redirected in said lower chamber,
thereby dampening sound waves generated during operation of said
fluid dispersion assembly.

14. The fluid dispersion assembly as recited in claim 13 wherein

said atomizer assembly further comprises an atomizer air inlet
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channel, a fluid inlet, and a mixing chamber.

15. The fluid dispersion assembly as recited in claim 14 wherein
said atomizer air inlet channel is interconnected to the compressed
air source and said fluid inlet is disposed in fluid communication
with the preselected fluid in the container, wherein the compressed
air and the preselected fluid are mixed together in said mixing
chamber to form the fluid dispersion.

16. The fluid dispersion assembly as recited in claim 13 further
comprising a drip tube.

17. The a fluid dispersion assembly as recited in claim 16 wherein
said drip tube 1is disposed to direct coalesced fluid from the

diffusion chamber back into the container of operative fluid.
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ABSTRACT OF THE DISCLOSURE

A fluid dispersion assembly comprises a diffusion unit
disposed in fluid communication with a fluid container, the
assembly being powered by a compressed air source. The diffusion
unit at least partially defines a diffusion chamber, and includes a
diffusion assembly containing an atomizer assembly which, in
combination with the diffusion chamber, generates a fluid
dispersion from a mixture of compressed air and an operative fluid,
for example, fragrant oils, essential oils, odor neutralizers,

disinfectants such as triethylene glycol, air sanitizers, etc.
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FLUID DISPERSION ASSEMBLY

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates generally to the field of dispersion of
various fluids including, but not limited to, fragrant oils,
essential oils, odor neutralizers, disinfectants, e.g., triethylene
glycol, air sanitizers, and the like, into a generally enclosed

airspace.

DESCRIPTION OF THE RELATED ART

There are various devices that can be used to deliver fragrant
oils, essential oils, as well as other fluids into the air. Spray
cans are commonly used, however, such devices require a user to
repeatedly and manually spray when and where necessary. Plug-in
devices that heat oils for dispersion into the air are also
commonly used, but they require constant heating of the o0il wvia an
electrical outlet, which consumes energy and poses a potential fire
hazard.

Fluid diffusion devices utilizing forced and/or compressed air
for delivery of fragrant oils, essential oils, or other liquids are
desirable alternatives to spray cans and plug-in devices since they
do not require heating or constant user interaction, however, they
have drawbacks as well. One drawback of many known fluid diffusion

devices wutilizing forced air 1is that they tend to make an
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undesirable and often, depending on the location, such as an office
of other place of business, a disruptive amount of noise when in
operation. In particular, the release of a fluid dispersed in the
forced and/or compressed air from such a device 1is often
unacceptably noisy.

As such, there is a need for a fluid dispersion assembly that
is designed to significantly reduce the amount of noise generated
during operation. A further need exists for such a fluid dispersion
assembly to not only operate more quietly, but to operate quietly
while generating a fluid dispersion 1in air having a uniform
particle size distribution, such that dosing of an airspace with a
particular liquid, whether it be o0il, sanitizer, disinfectant,

etc., can be predicted within acceptable limits.

SUMMARY OF THE INVENTION

The present invention addresses the need for a forced air
diffusion and dispersion assembly for fluids such as fragrant oils,
essential oils, odor neutralizers, disinfectants, air sanitizers,
etc., that significantly reduces the amount of noise generated
during operation. In at least one embodiment, the present invention
is directed to a fluid dispersion assembly which operatively
engages a fluid container, and is powered by a compressed air
source. The fluid dispersion assembly includes a diffusion unit
having oppositely disposed ends, which at least partially defines a

diffusion chamber. The diffusion chamber is structured so as to
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facilitate formation of a fluid dispersion comprising a plurality
of substantially uniform droplets prior to discharge from the
diffusion chamber.

In at least one embodiment, a cap is cooperatively configured
in sealing engagement with one of the oppositely disposed ends of
the diffusion unit. Furthermore, the cap may be removably attached
to the diffusion unit. The cap includes a discharge port disposed
in communication with the diffusion chamber such that the fluid
dispersion can exit the diffusion chamber and into an airspace
surrounding the fluid dispersion assembly, while the assembly is in
use. In some embodiments, the cap may include a service access port
disposed therethrough. The service access port may also include a
service access plug removably disposed therein, wherein removal of
the service access plug allows for removal, repair, and/or cleaning
of the internal components of the fluid dispersion assembly.

The present fluid dispersion assembly, in at least one
embodiment, further includes a container interconnect affixed to a
different one of the oppositely disposed ends of the diffusion unit
which 1s cooperatively structured to interconnect the diffusion
unit to the fluid container in a substantially sealed relationship.
In at least one embodiment, a sealing washer 1is provided to
facilitate formation of the substantially sealed relationship, and
a drip tube is disposed in an interconnecting relation between the
diffusion chamber and the fluid container, in at least one further

embodiment, to protect the sealing washer from contact with the



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

M:%1-PAT'PAT Z018“APP“1106-B Air Essential’PTCA\01 CIP PANZO16_11_17_Continuation_In_Part Patent Application Filed 1106B.doc

operative fluid(s).

In one embodiment, a diffusion assembly is disposed in an
operative engagement with the diffusion unit via a cartridge port.
The diffusion assembly is removably engaged with the cartridge
port, 1in at least one embodiment. In some embodiments, the
cartridge port is disposed directly through the diffusion unit
between the oppositely disposed ends. The cartridge port may be
oriented on the diffusion unit such that the diffusion assembly is
at a substantially perpendicular orientation to the diffusion unit
upon engagement therewith. In at least one other embodiment, a
cartridge port is disposed through the cap. The diffusion assembly
comprises an atomizer assembly, which in one embodiment comprises
an 1inlet channel, a mixing chamber, and an atomizer exhaust
channel, wherein the 1nlet channel 1s interconnected to the
compressed air source and the mixing chamber comprises a fluid
inlet disposed in fluid communication with the fluid in the fluid
container. Compressed air and fluid are initially mixed together in
the mixing chamber to form a fluid dispersion.

These and other objects, features and advantages of the
present invention will become clearer when the drawings as well as

the detailed description are taken into consideration.

BRIEF DESCRIPTION OF THE DRAWINGS
For a fuller understanding of the nature of the present

invention, reference should be had to the following detailed
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description taken in connection with the accompanying drawings in
which:

Figure 1 1s a cross-sectional elevation illustrative of one
embodiment of a fluid dispersion assembly as disclosed in the
present specification.

Figure 2 1s a cross-sectional elevation illustrative of
another embodiment of a fluid dispersion assembly as disclosed in
the present specification.

Figure 3 is a cross—sectional view illustrative of yet another
embodiment of a fluid dispersion assembly as disclosed in the
present specification.

Figure 4 is a plan view illustrative of an embodiment of a
fluid dispersion assembly as disclosed in the present invention.

Figure 5 1s a cross-sectional elevation illustrative of ocne
further embodiment of a fluid dispersion assembly in accordance
with the present specification.

Like reference numerals refer to like parts throughout the

several views of the drawings.

DETATLED DESCRIPTION

As illustrated in the accompanying figures, and with initial
reference to Figures 1 and 2, the present invention is directed to
a fluid dispersion assembly, generally indicated as 10, powered by
a compressed alr source. In at least one embodiment, the fluid

dispersion assembly 10 is further structured to operatively engage
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a fluid container (FC). The fluid dispersion assembly 10 is
structured to combine an amount of an operative fluid with
compressed alr to generate a flulid dispersion.

More in particular, a “fluid dispersion” in accordance with
the present specification shall mean a mixture of an operative
fluid in air comprising a plurality of substantially uniform
droplets of the operative fluld dispersed throughout the air.
Further, and once again, as used 1in the present specification,
“substantially wuniform droplets” shall mean droplets having
substantially the same diameter. In at least one embodiment, the
plurality of “substantially uniform droplets” each have a diameter
in the range of about one micron (1 pm), in another embodiment, the
diameter of the droplets is in the range of about three microns (3
pm) , and, in one further embodiment, droplet diameter is in the
range of about five microns (5 um).

The fluid dispersion assembly 10 includes a diffusion unit 100
having oppositely disposed ends, as at 110 and 113, in at least one
embodiment. The diffusion unit 100 at least partially defines a
diffusion chamber 112, and in at least one embodiment, the
diffusion chamber 112 is substantially enclosed within diffusion
unit 100. The diffusion unit 100 may be constructed of any rigid
material or materials which are chemically inert, or at least
chemically resistant to the intended operative fluid(s) which
include, but once again are not limited to, fragrant oils,

essential oils, essential o0il extracts, odor neutralizers,
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disinfectants, e.g., triethylene glycol, air sanitizers, etc.
Further, the material of construction selected for the diffusion
unit 100 must be capable of withstanding compressed air at
operative pressures, which may range anywhere from about 5 to 50
psig, in most embodiments of the present fluid dispersion assembly
10. In one lower pressure embodiment, the operating pressure of the
present fluid dispersion assembly 10 is in the range of about 5 to
10 psig, and in one further embodiment, the operating pressure 1is
in a range of between about 5 to 7 psig. Conversely, a higher
pressure embodiment of the present fluid dispersion assembly 10
operates at pressures in the range of about 20 to 25 psig, and in
the range of between about 23 to 24 psig in yet one further
embodiment . As such, the material or materials of construction of a
diffusion unit 100 in accordance with the present invention may
include metals, engineered plastic materials, e.g., polyvinyl
chloride, high-density polyethylene, etc., and/or composite
materials, Jjust to name a few.

In one embodiment, a cap 130 1is cooperatively configured and
disposed 1n a sealing engagement with one of the oppositely
disposed ends 110, 113 of the diffusion unit 100. The cap 130
includes a discharge port 132 therethrough in communication with
the diffusion chamber 112, and provides a point of release of the
fluid dispersion from the diffusion chamber 112 into the airspace
surrounding the fluid dispersion assembly 10. In at least one

embodiment, the cap 130 1s removably attached in a sealing
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engagement to the diffusion unit 100. Figure 4 is a plan view of
the embodiment of the fluid dispersion assembly 10 as shown in
Figures 1 and 2, and shows the cap 130 having a discharge port 132
disposed therethrough. As shown in the embodiment of Figure 3, the
cap 130 may include a service access port 160 disposed
therethrough. The service access port 160 includes a service access
plug 162 removably disposed therein, wherein removal of the service
access plug 162 allows access for removal and cleaning or repair of
a diffusion assembly 200, as disclosed in greater detail below.

The fluid dispersion assembly 10, in at least one embodiment,
includes a container interconnect 140 which 1is cooperatively
structured to interconnect the diffusion unit 100 to the fluid
container (FC) 1in a substantially sealed relationship. In one
embodiment, the container interconnect 140 1s disposed at a
different one of the oppositely disposed ends 110, 113, opposite of
cap 130 of the diffusion unit 100. A sealing washer 170 is disposed
between the diffusion unit 100 and the fluid container (FC), in at
least one embodiment, so as to provide a substantially sealed
relationship between the diffusion unit 100 and the fluid container
(FC) . The sealing washer 170 may be constructed from any of a
variety of materials such as, but not limited to, rubber, nylon,
plastic, PVC, TEFLON, or a composite material, once again, provided
the material of construction 1is chemically inert or at least
chemically resistant to the operative fluid(s).

In one further embodiment of a fluid dispersion assembly 10 in
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accordance with the present invention, a drip tube 120 is disposed
in an interconnecting relation between the diffusion unit 100 and
the fluid container (FC). As shown in Figures 1 and 2, the drip
tube 120 is disposed through a sealing washer 170, and thus, the
drip tube 120 serves to minimize contact between the sealing washer
170 and the operative fluid, by essentially preventing the
operative fluid from making contact in and around the sealing
washer 170 disposed between the fluid container (FC) and the
container interconnect 140. More in particular, the drip tube 120
channels any operative fluid which may agglomerate and/or
accumulate in the diffusion chamber 112 through the drip tube 120
directly back into the fluid container (FC) without contacting the
sealing washer 170, once again, as shown in Figures 1 and 2.

The container interconnect 140 may be structured in a variety
of ways to allow interconnection to the fluid container (FC). As
one example, the container interconnect 140 may be threaded,
internally or externally, such that the diffusion unit 100 1is
interconnected to the fluid container (FC) by screwing the
container interconnect 140 into place onto corresponding threads on
the neck of the fluid container (FC). In at least one other
embodiment, the container interconnect 140 comprises one portion of
a quick-connect type fitting and the fluid container (FC) comprises
a complimentary portion of such a quick-connect type £fitting
whereby once operatively engaged, a substantially sealed

relationship is created between the diffusion unit 100 and the
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fluid container (FC) . In at least some embodiments, the
substantially sealed relationship is further enhanced by a sealing
washer 170, as disclosed above.

In at least one embodiment, a cartridge port 150 is provided
into the diffusion chamber 112 to facilitate operative engagement
of a diffusion assembly 200 with the diffusion chamber 112. The
diffusion assembly 200 may be removably engaged with the cartridge
port 150 to aid in removal and replacement and/or cleaning of the
diffusion assembly 200 and/or components thereof., In some
embodiments, the cartridge port 150 is disposed directly through
the diffusion unit 100 and into the diffusion chamber 112, and is
positioned between the oppositely disposed ends 110, 113. In at
least one embodiment, the cartridge port 150 is disposed on the
diffusion unit 100 such that the diffusion assembly 200 is disposed
in a substantially perpendicular orientation relative to the
diffusion unit 100 when operatively engaging the cartridge port
150, such as 1s shown in the illustrative embodiment of Figure 1.
The diffusion assembly 200 is alsc shown disposed substantially
perpendicular to the diffusion unit 100 in the plan view of Figure
4, In at least one other embodiment, the cartridge port 150 is
disposed through the cap 130. In vyet another embodiment, the
diffusion assembly 200 comprises an integral component of the cap
130 itself, such as in the embodiment of Figure 3.

As illustrated in Figures 1 and 3, the diffusion assembly 200

comprises an air inlet 210 and an atomizer assembly 220. The

10
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atomizer assembly 220 comprises an atomizer air inlet channel 222,
a mixing chamber 226, and an atomizer exhaust channel 228. The
atomizer air inlet channel 222 is interconnected to the compressed
alr source via the air inlet 210. Moreover, the atomizer air inlet
channel 222 may also include an inlet aperture 223, a first portion
224 and a second portion 225. The first portion 224 and the second
portion 225 are collectively structured to facilitate delivery of
compressed alr into the mixing chamber 226. The first portion 224
of the atomizer air inlet channel 222 may comprise a larger
diameter than the second portion 225, such as 1is shown in the
illustrative embodiment of Figure 1. Of course, it is within the
scope and intent of the present invention for the atomizer air
inlet channel 222 to comprise a constant diameter along its entire
length, i.e., a diameter of a first portion 224 is substantially
equal to a diameter of a second portion 225.

Further, the mixing chamber 226 comprises a fluid inlet 227
disposed in fluid communication with an operative fluid in the
fluid container (FC) wvia a fluid delivery tube 300. The £fluid
delivery tube 300 is disposed in a fluid communicating relation
between the atomizer assembly 220 and the fluid container (FC) to
facilitate delivery of an amount of the operative fluid into the
atomizer assembly 220. In at least one embodiment, the fluid
delivery tube 300 connects to the atomizer assembly 220 via the
fluid inlet 227 into the mixing chamber 226.

As shown in Figqures 1 and 2, the fluid inlet 227 1is

11
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substantially perpendicular to a compressed air flowpath through
the atomizer assembly 200. More in particular, and with reference
to Figure 1, the compressed air flowpath extends horizontally
through the air inlet 210, atomizer air inlet channel 222, mixing
chamber 226, and out through the atomizer exhaust 228,

As such, when compressed air is supplied to the diffusion
assembly 200, a corresponding amount of operative fluid is drawn
into the mixing chamber 226 through the fluid delivery tube 300 as
a result of the venturi effect of the compressed air flowing past
the opening of the fluid inlet 227 into the mixing chamber 226,
More in particular, at each different compressed air flowrate,
i.e., each “predetermined amount” of compressed air which 1s
dictated and fixed by a compressed air operating pressure supplied
to diffusion assembly 200, a different corresponding and
substantially constant amount, i.e., a “preselected amount” of an
operative fluid corresponding to each different predetermined
amount of compressed ailr, will be drawn into the mixing chamber
226. More importantly, the “predetermined amount” of compressed air
and the “preselected amount” of the operable fluid are initially
mixed together in the mixing chamber 226 to form a fluid
dispersion. The diffusion chamber 112 is further structured to
facilitate the formation of a plurality of substantially uniform
droplets, as defined herein, in the fluid dispersion prior to
discharge from the diffusion chamber 112 through discharge port

132.

12
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As 1illustrated in Figures 1 and 2, the fluid dispersion
assembly 10 also includes a suppressor assembly 230 disposed in
communication with the diffusion assembly 200. The suppressor
assembly 230 comprises a suppression chamber 232, disposed in a
communicating relation with the atomizer exhaust channel 228 of the
atomizer assembly 220. More in particular, the suppression chamber
232 receives the fluid dispersion from the mixing chamber 226. The
suppressor assembly 230 helps to suppress the noise generated
during operation of the fluid dispersion assembly 10 as it disrupts
the path of flow of the fluid dispersion out of the atomizer
assembly 200 and into diffusion chamber 112, and therefore,
disrupts and dampens the sound waves associated therewith. Further,
the walls of the suppressor assembly 230 itself serve to absorb and
dampen the sound waves generated by the flow of the fluid
dispersion out of the mixing chamber 236 through atomizer exhaust
channel 238.

The suppressor assembly 230 may also include a suppressor
discharge port 234 to facilitate transfer of the fluid dispersion
from the suppressor chamber 232 into the diffusion chamber 112. In
at least one embodiment, such as 1is shown in Figure 1, the
suppressor discharge port 234 is located through a low point in the
suppressor chamber 232. 0f course, as shown in the alternative
embodiment of Figure 2, the suppressor discharge port 234 1is
located through the sides of the suppressor chamber 232.

Figure 5 is illustrative of an alternative embodiment of a

13
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fluid dispersion assembly 10, wherein a modified diffusion chamber
112" is configured to suppress and/or dampen sound waves generated
during operation, similar to the suppressor assembly 230 disclosed
above. However, as will be appreciated from the following
disclosure, the diffusion chamber 112’ of the embodiment of Figure
5 serves to suppress sound waves generated during operation without
the need for a separate suppression chamber, as 1in previously
disclosed embodiments.

Before addressing the modified diffusion chamber 112’ of the
embodiment of Figure 5, it is noted that, in many respects, the
fluid dispersion assembly 10 of Figure 5 1is similar to the
previously disclosed embodiments herein. To begin, the fluid
dispersion assembly 10 of Figure 5 comprises a diffusion unit 100
having oppositely disposed ends 110, 113, and a diffusion chamber
1127 disposed therebetween. Unlike previously disclosed
embodiments, however, the fluid dispersion assembly 10 of Figure 5
includes a service access port 160 having a removable service
access plug 162 disposed directly through one end 113 of the
diffusion unit 100, rather than through a separate cap disposed at
one end of the unit 100.

The fluid dispersion assembly 10 of Figure 5 further comprises
a container interconnect 140 cooperatively structured to
interconnect the diffusion unit 100 to a fluid container (FC) in a
substantially sealed relationship and, as before, a sealing washer

170 is provided to maintain a substantially sealed relationship.

14
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A cartridge port 150 1s disposed through one side of the
diffusion unit 100, in the illustrative embodiment of Figure 5, and
a diffusion assembly 200 is operatively positioned therethrough and
into fluid communication with diffusion chamber 112", as in
previously disclosed embodiments. The diffusion cartridge 200
includes an air inlet 210 disposed in communication with an
atomizer assembly 220. Further, and as 1in previously disclosed
embodiments, when compressed air 1s supplied to the diffusion
assembly 200, and more in particular, atomizer assembly 220,
through air inlet 210, a corresponding amount of fluid is drawn
into a mixing chamber 226 from the fluid container (FC) through a
fluid delivery tube 300, as a result of the wventuri effect of
compressed ailr flowing past the opening of a fluid inlet 227 into
the mixing chamber 226. As a result, a fluid dispersion is formed
and discharged from the atomizer assembly 220 through atomizer
exhaust channel 228, and directly into diffusion chamber 1127.

As noted above, and as may be seen with reference to Figure 5,
the diffusion chamber 112’ of the present embodiment comprises a
modified configuration. Specifically, the modified diffusion
chamber 112’ comprises an upside down L-shaped configuration,
wherein a first axial portion 114 of the diffusion chamber 112’ is
disposed in a substantially axial orientation adjacent and relative
to the discharge of the atomizer exhaust channel 228. A second
transverse portion 115 of the diffusion chamber 112’ is disposed in

a substantially downwardly directed orientation, as shown in Figure

15
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5, substantially transverse or perpendicular to the direction of
flow from atomizer exhaust channel 228.

The second or transverse portion 115 of the modified diffusion
chamber 1127, in at least one embodiment, comprises a fluid return
lip 116 disposed at a lower end thereof in a surrounding relation
to incoming fluid delivery tube 300. The fluid return lip 116, in
at least one embodiment, extends downwardly and outwardly from the
walls of the second portion 115 of the diffusion chamber 112", such
that any liquid which coalesces in the diffusion chamber 112’ along
the walls thereof, will be directed into drip tube 120, disposed in
an abutting relation along the underside of the fluid return lip
116, and back into fluid container (FC).

More importantly, the fluid dispersion discharged from the
atomizer assembly 220 through atomizer exhaust channel 228 into
diffusion chamber 112’ is interrupted and redirected by virtue of
axial portion 114 and transverse portion 115 therein. The
interruption and redirection of flow in the modified diffusion
chamber 112’ during operation of the fluid dispersion assembly 10
in accordance with the present embodiment, serves to suppress or
dampen sound waves generated therein, in a similar manner as the
suppression chamber 232 of previocusly disclosed embodiments.
Further, the restricted discharge from the transverse portion 115
of the modified diffusion chamber 112’ may serve to further
suppress or dampen sound waves, thus reducing the nolise generated

during operation to an even greater extent.
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After being discharged from the diffusion chamber 112, the
fluid dispersion enters the freeboard above the liquid in the fluid
container (FC), the freeboard serving as a quasi-diffusion chamber
prior to final discharge of the fluid dispersion from the diffusion
unit 100. A discharge chamber 117 1is disposed in fluid
communication with the freeboard of the fluid container (FC), such
that the fluid dispersion can pass therethrough, into a discharge
head 118 and out through discharge channel 119 into the airspace
surrounding the fluid dispersion assembly 10, as shown in the
illustrative embodiment of Figure 5.

Turning next to the illustrative embodiment of Figure 6, the
present invention 1is directed to yet another embodiment of a
diffusion unit 100 of a fluid dispersion assembly 10 which is also
powered by a compressed air source (not shown). In at least one
embodiment, the fluid dispersion assembly 10 is further structured
to operatively engage a fluid container, and to combine an amount
of an operative fluid with compressed air to generate a fluid
dispersion.

As before, a “fluid dispersion” in accordance with the present
invention shall mean a mixture of an operative fluid in air
comprising a plurality of substantially uniform droplets of the
operative fluid dispersed throughout the air. Further, and once
agaln, as used in the present specification, “substantially uniform
droplets” shall mean droplets having substantially the same

diameter. In at least one embodiment, the plurality of
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“substantially uniform droplets” each have a diameter in the range
of about one micron (1 pm), in another embodiment, the diameter of
the “substantially uniform droplets” is in the range of about three
microns (3 pm), and, in one further embodiment, the plurality of
“substantially uniform droplets” each have a diameter in the range
of about five microns (5 pm). In another embodiment, the plurality
of “substantially uniform droplets” comprise a diameter in a range
of about 2 to 3 microns, and in yet one further embodiment, the
plurality of “substantially uniform droplets” comprise a diameter
in a range of about 2.3 to 3 microns.

In at least one embodiment, a diffusion unit 100 comprises
oppositely disposed ends, as at 110 and 113. Further, a diffusion
unit 100 at least partially defines a diffusion chamber 11277, and
in at least one embodiment, the diffusion chamber 11277 1is
substantially enclosed within diffusion unit 100. As before, the
diffusion unit 100 may be constructed of any rigid material or
materials which are chemically inert, or at least chemically
resistant to the intended operative fluid(s) which include, but
once again are not limited to, fragrant oils, essential oils,
essential o0il extracts, odor neutralizers, disinfectants, e.g.,
triethylene glycol, air sanitizers, etc.

Further, the material of construction selected for the
diffusion unit 100 must be capable of withstanding compressed air
at operative pressures, which may range anywhere from about 5 to 50

psig, in most embodiments of the present fluid dispersion assembly
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10. In one lower pressure embodiment, the operating pressure of the
present fluid dispersion assembly 10 is in the range of about 5 to
10 psig, and in one further embodiment, the operating pressure 1is
in a range of about 5 to 7 psig. Conversely, a higher pressure
embodiment of the present fluid dispersion assembly 10 operates at
pressures in the range of about 20 to 25 psig, and in the range of
about 23 to 24 psig in yet one further embodiment. As such, the
material or materials of construction of a diffusion unit 100 in
accordance with the present invention may include metals,
engineered plastic materials, e.g., polyvinyl chloride, high-
density polyethylene, etc., and/or composite materials, Jjust to
name a few.

In one embodiment, a cap 130 is cooperatively configured and
disposed 1in a sealing engagement with one of the oppositely
disposed ends 110, 113 of the diffusion unit 100. The cap 130
includes a discharge port 132 therethrough in communication with
the diffusion chamber 112’’, and provides a point of release of a
fluid dispersion from the diffusion chamber 112’’ into the airspace
surrounding the fluid dispersion assembly 10. In at least one
embodiment, the <cap 130 1s removably attached in a sealing
engagement to the diffusion unit 100.

The fluid dispersion assembly 10, in at least one embodiment,
includes a container 1interconnect 140 which 1is cooperatively
structured to interconnect the diffusion unit 100 to a fluid

container in a substantially sealed relationship. In one
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embodiment, the container interconnect 140 1s disposed at a
different one of the oppositely disposed ends 110, 113, opposite of
the cap 130 of the diffusion unit 100. A sealing washer 170 1is
disposed between the diffusion unit 100 and the fluid container, in
at least one embodiment, so as to provide a substantially sealed
relationship between the diffusion unit 100 and the fluid container
(not shown). The sealing washer 170 may be constructed from any of
a variety of materials such as, but not limited to, rubber, nylon,
plastic, PVC, TEFLON, or a composite material, once again, provided
the material of construction is chemically inert or at least
chemically resistant to the operative fluid(s).

In one further embodiment of a fluid dispersion assembly 10 in
accordance with the present invention, a drip tube 120 is disposed
in an interconnecting relation between the diffusion unit 100 and
the fluid container. As shown in Figure 6, the drip tube 120 is
disposed through a sealing washer 170, and thus, the drip tube 120
serves to minimize contact between the sealing washer 170 and the
operative fluid, by essentially preventing the operative fluid from
making contact 1n and around the sealing washer 170 disposed
between the fluid container (not shown) and the container
interconnect 140. More in particular, the drip tube 120 channels
any operative fluid which may agglomerate and/or accumulate in the
diffusion chamber 112’’' through the drip tube 120 directly back
into the fluid container (not shown) without contacting the sealing

washer 170, once again, as shown in Figure 6,
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As before, the container interconnect 140 may be structured in
a variety of ways to allow interconnection to the fluid container.
As one example, the container interconnect 140 may be threaded,
internally or externally, such that the diffusion unit 100 is
interconnected to the fluid container by screwing the container
interconnect 140 into place onto corresponding threads on the neck
of the fluid container. In at least one other embodiment, the
container interconnect 140 comprises one portion of a guick-connect
type fitting and the fluid container comprises a complimentary
portion of such a quick-connect type fitting whereby once
operatively engaged, a substantially sealed relationship is created
between the diffusion unit 100 and the fluid container. In at least
some embodiments, the substantially sealed relationship is further
enhanced by a sealing washer 170, as disclosed above.

In at least one embodiment, a cartridge port 150 is provided
into the diffusion chamber 112'’ to facilitate operative engagement
of a diffusion assembly 200 with the diffusion chamber 112''. The
diffusion assembly 200 may be removably engaged with the cartridge
port 150 to aid in removal and replacement and/or cleaning of the
diffusion assembly 200 and/or components thereof. As shown in the
illustrative embodiment of Figure 6, the cartridge port 150 is
disposed directly through the diffusion unit 100 and into the
diffusion chamber 112’7, and 1s positioned between the oppositely
disposed ends 110, 113. 1In accordance with the 1llustrative

embodiment of Figure 6, the cartridge port 150 is disposed on the
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diffusion unit 100 such that the diffusion assembly 200 is disposed
in a substantially perpendicular orientation relative to the
diffusion unit 100 when operatively engaging the cartridge port
150. As further illustrated in the embodiment of Figure 6, while
operatively disposed in the diffusion chamber 112'’, the diffusion
assembly 200 is disposed between the upper chamber 115’ and the
lower chamber 114’" of the diffusion chamber 112°’. In at least one
other embodiment, the cartridge port 150 is disposed through the
cap 130. In yet another embodiment, the diffusion assembly 200
comprises an integral component of the cap 130 itself.

As illustrated in Figure 6, the diffusion assembly 200
comprises an air inlet 210 and an atomizer assembly 220. The
atomizer assembly 220 comprises an atomizer air inlet channel 222,
a mixing chamber 226, and an atomizer exhaust aperture 228’'. The
atomizer air inlet channel 222 is interconnected to the compressed
alr source via the air inlet 210. Moreover, the atomizer air inlet
channel 222 includes an inlet aperture 223 and an outlet aperture
223'', as may be seen in Figure 6. As may also be seen in the
illustrative embodiment of Figure 6, the inlet aperture 223 and
outlet aperture 223’'’ are substantially equal in diameter, and is
the channel 223’ disposed therebetween.

Further, the mixing chamber 226 comprises a fluid inlet 227
disposed in fluid communication with an operative fluid in the
fluid container via a fluid delivery tube 300. The fluid delivery

tube 300 is disposed in a fluid communicating relation between the
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atomizer assembly 220 and the fluid container to facilitate
delivery of an amount of the operative fluid into the atomizer
assembly 220. In at least one embodiment, the fluid delivery tube
300 connects to the atomizer assembly 220 via the fluid inlet 227
into the mixing chamber 226,

As shown in Figure 6, the fluid inlet 227 is substantially
perpendicular to a compressed alr flowpath through the atomizer
assembly 200. More in particular, and with reference to Figure 6,
the compressed air flowpath extends horizontally through the air
inlet 210, atomizer air inlet channel 222, inlet aperture 223,
channel 223, and outlet aperture 223'’, into mixing chamber 226,
and out through the atomizer exhaust aperture 22877.

As such, when compressed air is supplied to the diffusion
assembly 200, a corresponding amcunt of operative fluid is drawn
into the mixing chamber 226 through the fluid delivery tube 300 as
a result of the venturi effect of the compressed air flowing over
the opening of the fluid inlet 227 into the mixing chamber 226.
More 1in particular, at each different compressed air flowrate,
i.e., each “predetermined amount” of compressed air which 1s
dictated and fixed by a compressed air operating pressure supplied
to diffusion assembly 200, a different corresponding and
substantially constant amount, i.e., a “preselected amount” of an
operative fluid corresponding to each different predetermined
amount of compressed air, will be drawn into the mixing chamber

226. More importantly, the “predetermined amount” of compressed air
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and the “preselected amount” of the operable fluid are initially
mixed together 1in the mixing chamber 226 to form a fluid
dispersion. The diffusion chamber 112’7 is further structured to
facilitate the formation of a plurality of substantially uniform
droplets, as defined hereinabove, in the fluid dispersion prior to
discharge from the diffusion chamber 112'’ through discharge port
132.

Figure 6 is illustrative of an alternative embodiment of a
diffusion unit 100 having a modified diffusion chamber 112'’. More
in particular, the modified diffusion chamber 112’’ 1is configured
to suppress and/or dampen sound waves generated during operation,
similar to the suppressor assembly 230 disclosed above. However, as
will be appreciated from the following, the modified diffusion
chamber 112" of the embodiment of Figure 6 serves to suppress
sound waves generated during operation without the need for a
separate suppression chamber, as 1n previously disclosed
embodiments.

As noted above, and as may be seen with reference to Figure 6,
the diffusion chamber 112’7’ of the present embodiment comprises a
modified configuration. Specifically, the modified diffusion
chamber 112'’ comprises a lower chamber 114'’ which is disposed
below and adjacent to the discharge of a fluid dispersion through
the atomizer exhaust aperture 228’’. An upper chamber 115’ of the
diffusion chamber 112’’ is disposed above the diffusion assembly

200, as shown in Figure 6, substantially opposite to the direction

24



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

M:%1-PAT'PAT Z018“APP“1106-B Air Essential’PTCA\01 CIP PANZO16_11_17_Continuation_In_Part Patent Application Filed 1106B.doc

of flow of a fluid dispersion from atomizer exhaust aperture 228'7'.

More importantly, the fluid dispersion discharged from the
atomizer assembly 220 through atomizer exhaust aperture 228’" into
diffusion chamber 112’’ is interrupted and redirected by virtue of
lower chamber 114’’ and upper chamber 115’’ therein. The
interruption and redirection of flow in the modified diffusion
chamber 112'" during operation of the fluid dispersion assembly 10
in accordance with the present embodiment, serves to suppress or
dampen sound waves generated therein, much like the suppression
chamber 232 of previously disclosed embodiments. Further, the
restricted discharge from the upper chamber 115’ of the modified
diffusion chamber 112’’ serves to further suppress or dampen sound
waves, thus reducing the noise generated during operation to an
even greater extent.

After being discharged from the mixing chamber 226 through the
atomizer exhaust aperture 228’’, the fluid dispersion is at least
partially deflected into the freeboard above the liquid in the
fluid container, the freeboard serving as a quasi-diffusion chamber
prior to final discharge of the fluid dispersion from the diffusion
unit 100 through discharge port 132 and into the airspace
surrounding the fluid dispersion assembly 10. A portion of the
fluid dispersion is also deflected against the bottom surface of
the lower chamber 114'" of the modified diffusion chamber 112'" and
upwardly into the upper chamber 115’ of the modified diffusion

chamber 112'’" before being discharged through discharge port 132
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into the airspace surrounding the fluid dispersion assembly 10.

It is further envisioned that at least one embodiment of the
fluid dispersion assembly 10 of the present invention is operated
via a programmable timer to control a fragrance intensity and
character in an airspace by metering the fragrance delivered in an
enclosed environment. The fluid dispersion assembly 10 delivers a
specific amount of a fragrance, i.e., the delivery rate, based upon
such factors as the specific physical configuration of the atomizer
assembly 220 and the fluid container (FC) / fluid delivery tube
300, the pressure and volume of the compressed air supplied into
air inlet 210, as well as the physical properties of the fragrance
itself, such as, viscosity, surface tension, vapor pressure, etc.,
wherein the delivery rate 1is measured in grams per minute of a
fragrance dispersed. The perceived fragrance intensity 1in a
specific airspace is measured from a sensory point of view using a
labeled magnitude scale. The data is directly correlated to the
amount of fragrance delivered and may be measured in either grams
per liter or grams per cubic meter. Since the delivery rate 1is
fixed, fragrance intensity 1s controlled by cycling the £fluid
dispersion assembly 10 through an on/off programming cycle every
minute to deliver the intensity and character levels that are
desired by a user. The optimization process is a function of dosing
time per minute and a user’s desired fragrance experience.

Since many modifications, variations and changes in detail can

be made to the described preferred embodiment of the invention, it
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is intended that all matters in the foregoing description and shown
in the accompanying drawings be interpreted as illustrative and not
in a limiting sense. Thus, the scope of the invention should be
determined by the appended claims and their legal equivalents.

Now that the invention has been described,
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What is claimed is:

1. A fluid dispersion assembly operatively engages a container of
an operative fluid and a compressed alr source and generates and
discharges a fluid dispersion into a surrounding airspace, said
fluid dispersion assembly comprising:

a diffusion unit at least partially defining an enclosed
diffusion chamber, wherein said diffusion chamber comprises an
upper chamber and a lower chamber,

a discharge port disposed in fluid communication between said
diffusion chamber and the surrounding airspace,

a diffusion assembly disposed in an operative engagement with
sald diffusion unit, wherein said diffusion assembly comprises an
atomizer assembly,

said atomizer assembly comprising an atomizer air inlet
channel, a fluid inlet, a mixing chamber, and an atomizer exhaust
aperture, and

said atomizer air 1nlet channel interconnected to the
compressed alr source and said fluid 1inlet disposed in fluid
communication with the operative fluid in the container, wherein
the compressed air and the operative fluid are mixed together in
said mixing chamber to form the fluid dispersion.

2. The fluid dispersion assembly as recited in claim 1 wherein
sald diffusion assembly is disposed between said upper chamber and
said lower chamber.

3. The fluid dispersion assembly as recited in claim 1 further
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comprising a cap cooperatively configured and disposed in a sealing
engagement with said diffusion unit.

4, The fluid dispersion assembly as recited in claim 1 wherein
said atomizer exhaust aperture 1is disposed in a communicating
relation between said mixing chamber and said lower chamber to
facilitate transfer of the fluid dispersion therebetween.

5. The fluid dispersion assembly as recited in claim 1 wherein
said diffusion chamber facilitates formation of the fluid
dispersion prior to discharge of the fluid dispersion from said
diffusion chamber through said discharge port and into the
surrounding airspace.

6. A fluid dispersion assembly 1s operatively interconnected to a
container of an operative fluid and a compressed air source to
generate and discharge a fluid dispersion into a surrounding
airspace, said fluid dispersion assembly comprising:

a diffusion unit at least partially defining a diffusion
chamber, wherein said diffusion chamber comprises an upper chamber
and a lower chamber,

a discharge port disposed in fluid communication between said
diffusion chamber and the surrounding airspace, and

a diffusion assembly disposed in an operative engagement with
said diffusion unit, wherein said diffusion assembly comprises an
atomizer assembly.

7. The fluid dispersion assembly as recited in claim 6 wherein

said diffusion assembly is disposed between said upper chamber and
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said lower chamber.

8. The fluid dispersion assembly as recited in claim 6 wherein
sald atomizer assembly comprising an atomizer air inlet channel, a
fluid inlet, a mixing chamber, and an atomizer exhaust aperture.
9. The fluid dispersion assembly as recited in claim 8 wherein
said atomizer air inlet channel is interconnected to the compressed
ailr source and said fluid inlet disposed in fluid communication
with the operative fluid in the container, wherein the compressed
air and the operative fluid are mixed together in said mixing
chamber to form the fluid dispersion.

10. The fluid dispersion assembly as recited in claim 9 wherein
said diffusion chamber facilitates formation of the fluid
dispersion prior to discharge of the fluid dispersion from said
diffusion chamber through said discharge port and into the
surrounding airspace.

11. The fluid dispersion assembly as recited in claim 6 further
comprising a contaliner interconnect operatively interconnecting
said diffusion unit to the container, wherein said container
interconnect comprises a sealing washer disposed between said
diffusion unit and the container.

12. The fluid dispersion assembly as recited in claim 11 further
comprising a drip tube, said drip tube disposed in an
interconnecting relation between said diffusion chamber and the
container through said sealing washer, wherein said drip tube

minimizes contact between said sealing washer and the operative
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fluid.

13. A fluid dispersion assembly interconnects to a container of an
operative fluid and a compressed air source and generates and
discharges a fluid dispersion into a surrounding airspace, said
fluid dispersion assembly comprising:

a diffusion unit having an enclosed diffusion chamber, said
diffusion chamber comprising oppositely disposed portions therein,

said diffusion chamber comprises an upper chamber and a lower
chamber,

a diffusion assembly disposed in an operative engagement with
said diffusion unit between said upper chamber and said lower
chamber,

said diffusion assembly comprises an atomizer assembly having
an atomizer exhaust aperture,

said lower chamber disposed below and adjacent said atomizer
exhaust aperture, and

sald diffusion chamber structured to facilitate formation of
the fluid dispersion prior to discharge of the fluid dispersion
from said diffusion chamber, wherein the fluid dispersion
discharged from said atomizer exhaust aperture into said diffusion
chamber is interrupted and redirected in said lower chamber,
thereby dampening sound waves generated during operation of said
fluid dispersion assembly.

14. The fluid dispersion assembly as recited in claim 13 wherein

said atomizer assembly further comprises an atomizer air inlet
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channel, a fluid inlet, and a mixing chamber.

15. The fluid dispersion assembly as recited in claim 14 wherein
said atomizer air inlet channel is interconnected to the compressed
air source and said fluid inlet is disposed in fluid communication
with the preselected fluid in the container, wherein the compressed
air and the preselected fluid are mixed together in said mixing
chamber to form the fluid dispersion.

16. The fluid dispersion assembly as recited in claim 13 further
comprising a drip tube.

17. The a fluid dispersion assembly as recited in claim 16 wherein
said drip tube 1is disposed to direct coalesced fluid from the

diffusion chamber back into the container of operative fluid.
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ABSTRACT OF THE DISCLOSURE

A fluid dispersion assembly comprises a diffusion unit
disposed in fluid communication with a fluid container, the
assembly being powered by a compressed air source. The diffusion
unit at least partially defines a diffusion chamber, and includes a
diffusion assembly containing an atomizer assembly which, in
combination with the diffusion chamber, generates a fluid
dispersion from a mixture of compressed air and an operative fluid,
for example, fragrant oils, essential oils, odor neutralizers,

disinfectants such as triethylene glycol, air sanitizers, etc.
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Attorney Docket Number | 1.106B.16

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | FLUID DISPERSION ASSEMBLY

Application Number Countryi Filing Date (YYYY-MM-DD)

Remove

Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition

Applications

[] 16, 2013.

16, 2013, will be examined under the first inventor to file provisions of the AlA.

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

Authorization to Permit Access:

[ ] Authorization to Permit Access to the Instant Application by the Participating Offices

to the instant patent application is filed to have access to the instant patent application.

sought in the instant patent application.

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office {EPO),

the Japan Patent Office {(JPQO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority

In accordance with 37 CFR 1.14{h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR

to have an assignment recorded by the Office.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond 1o a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 1.106B.16

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | FLUID DISPERSION ASSEMBLY

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

® Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

1

Name of the Deceased or Legally Incapacitated Inventor :|

If the Applicant is an Organization check here. X

Organization Name

lt\ir Esscentials Inc.

Mailing Address Information For Applicant:

Address 1 7055 SW 47th Street

Address 2

City iami State/Province FL
Cou ntryI JS Postal Code 33155
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.

Assignee |1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []
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Attorney Docket Number | 1.106B.16

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | FLUID DISPERSION ASSEMBLY

Prefix Given Name Middle Name Family Name Suffix

- v

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature: Remove

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Signature |{John Fulton, Jr./ Date (YYYY-MM-DD)| 2016-11-17
First Name | HJohn Last Name | |[Fulton, Jr. Registration Number | 46716
Additional Signature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
fumish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

administrative tribunal, including disclosures to opposing counsel in the course of setllement negotiations.

3.

The information on this form will be ireated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an

individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 5§52a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent C o o p eration Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations govemning inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuanf
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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f First Named Inventor ﬁ\
NONPUBLICATION REQUEST
UNDER Titte FLUID DISPERSION ASSEMBLY
35 U.8.C. 122(b)}{2)(B)(i)
\ Atlorney Docke! Number 1.106B.16 /

I hereby certify that the invention disclosed in the attached application has not and will not be
the subject of an application filed in another country, or under a muitilateral international
agreement, that requires publication at eighteen months after filing.

| hereby r%at the attached application not be published under 35 U.S.C. 122(b).

) / / //Q€T~M_ ly/é /2[%; i

;;7‘/29‘#"(,- 7- éi’-"u iy
Typn;tf or printed name Registration Numbar, if applicable
305-858-8000

Telephone Number

This request must be signed in compliance with 37 CFR 1.33(b) and submitted with the
application upon filing. '

Applicant may rescind this nonpublication request at any time. If applicant rescinds a request
that an application not be published under 35 U.S.C. 122(b), the application will be scheduled
for publication at eighteen months from the earliest claimed filing date for which a benefit is
claimed.

If applicant subsequently files an application directed to the invention disclosed in the attached
application in another country, or under a multilateral international agreement, that requires
publication of applications eighteen months after filing, the applicant must notify the United
States Patent and Trademark Office of such filing within forty-five (45) days after the date of
the filing of such foreign or international application. Fallure to do so will resuit in
abandonment of this application (35 U.S.C. 122(b)(2)(B)(lil)).

This colfection of Information is requited by 37 CFR 1.213(a). The information s requited to oblaln or rataln a benefit by the public which is to file (and by the
USPTO lo process) an apglicalion. Confidentiatity Is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colfection Is estimaled to take 6 minutes lo
complels, Including gathering, proparing, and submitting the completed application form to the USPTO. Time will vary dapanding upon the individual case. Any
comments on the amount of tme you require to complete this form and/for suggsstions for reduding this burden, should be sent to the Chlsf Information Officer,
U.S. Palenl and Trademark Office, U.S. Depatmont of Commerce, P.O. Box 1450, Aloxandria, VA 22313-1450. DC NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0-8169 (1-800-786-9199) and sefect option 2.
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i | hereby corlify that the invention disdlosed in the altachad application has not and will not be
the subject of an application Med iy another country, or under a multisteral intermational
agreemany, that raquires publication at sightean months after filing.
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| hereby request that the W application not ke publishad under 35 U.S.C. 122(b).
! “/ N, ¢

Ragisiration Nuntber, If applicabie

SUH-868-8000

Telephons Mumber

This request must be signed in compliance with 37 CFR 1.33%) and submitted with the
application upon Hiing.

Applicant may resuind this nonpublication request af any time. if applicant rescinds a request
hat an application nat be published under 38 WSO, 1226, the application will be schedidied
for publication at eightesn manths from the sadiest daimed Sing date for which & beneflt is
olgimed.

i applicant subsequently fles an application directed to the nvention disclosed in the attached
application in anather country, or under a mulilateral Infernational agreement, that reqiires
publication of applications sightesn months after filing, the apulicant must notify the United
States Patent and Trademark Office of such Sing within foriyfive (48} days after the dals of
the filing of such foreign or international application. Fallure to do so will result in
abandonment of this spplication (38 U.8.0, 123G B .

Ihis oolieclion of Iormation & regined By 3¥ OFR 12100} The MIermeban 15 TeCUred 10 SMat or e o hensat fry the publis wiich is W fie {and by the
USHID fo grocess) en applicaion. Conlicentishly b govemes by 38 QUB/C. 922 amd 37 OFR 191 and 3.9 This onliectinn is sstvvad o teke § RS i
camplate, hding gethenng, preparing. and slimiting he consted appioston foam d e USETC. Yime will vary depanding ubon e indivdiat case, Ay
comants on e amount of fime you mquire fo conplbs e arm satir suggastions for reduomg Bie bunten, shounld e s o the D8t nfoermistion THfcer,
L8, Polent and Tratsmark Offee, U8, Dag i af o, PUD. Box 34860, Alevendse, YA ZE343-1450. DO NOY SEND FEES OR COMPLETED
FORME TOTHIS ADDRESE. SENE TD: Comnissinnsy for Patends, PG Box 14588, Moxandris, VA 2839131450,
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f N _ First Named Inventor \
NONPUBLICATION REQUEST
UNDER Title FLUID DISPERSION ASSEMBLY
35 U.8.C. 122(b)}{2)(B)}{i)
Attormey Docket Numnber 1.1068.16
N : /

[ hereby certify that the invention disclosed in the attached application has not and will not be
the subject of an application filed in another country, or under a multilateral international
agreement, that requires publication at eighteen months after filing.

| hereby request th%;} the a_ttache? fppiicatien not be published under 35 U.8.C. 122(b).
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Tg}ped or printed name Registration Number, if applicable

306-858-8000

Telephone Number

This request must be signed in compliance with 37 CFR 1.33(b} and submitted with the
application upon filing.

Applicant may rescind this nonpublication request at any time. If applicant rescinds a request
that an application not be published under 35 U.8.C. 122(b}, the application will be scheduled
for publication at eighteen months from the earliest claimed filing date for which a benefit is
claimed.

If applicant subsequently files an application directed to the invention disclosed in the attached
application in another country, or under a multilateral international agreement, that requires
publication of applications eighteen months after filing, the applicant must notify the United
States Patent and Trademark Office of such filing within forty-five (45) days after the date of
the filing of such foreign or international application. Failure to do so will result in
abandonment of this application (35 U.8.C. 122{b)(2)(B}(iii}).

This collaction of information Is required by 37 CFR 1.213(a). The information is required to oblain of refain a benefit by the public which Is 1o file (and by the
UBPTO fo process) an application. Confidentiatily is governed by 36 U.8.C. 122 and 37 GFR. 1,11 and 1.14. This collection is estimaled to take 8 minutes (o
compiete, including gathering, preparing, and submitfing the completed application form te the USPTO. Time will vary depending upon the individual cass. Any
comments on the amouni of fime you require to complete this form andior suggestions for reducing this burden, should be sent o the Chiaf Information Oificer,
U.B. Palent and Trademark Office, 11,8, Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22212-1450. DO NOT SEND FEES OR COMPLETED
EORMS TO THIS ADDRESS. SEND TO: Commissioney for Patents, P.O. Box 1450, Alexandria, VA 223131450,

if you need assistance in completing thie form, call 1-800-PTQ-8189 {1-800-786-2109) and select apiion 2,
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Alexandria, VA 22313-1450
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