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

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/301,609 06/27/2023 11689153 $4079.10001US03 3509
97149 7590 06/07/2023

Maschoff Brennan
1389 Center Drive, Suite 300
Park City, UT 84098

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/0
(Rev- 10/09) Voltage, LLC
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INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Dean Solon, Gallatin, TN;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):
SHOALS TECHNOLOGIES GROUP, LLC, Portland, TN;

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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.Q. Box 1450

Alexandria, Virginiz 22313-1450

W\V\’V,U:&]Jlk),g(“/

l APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. ] CONFIRMATION NO. |
17/301.609 04/08/2021 Dean Solon $4079.10001US03 3509
97149 7 7590 03/30/2023 [ EXAMINER J
Maschoff Brennan
1389 Center Drive, Suite 300 CANNON, RYAN SMITH
Park City, UT 84098
l ART UNIT l PAPER NUMBER I
1726

| NOTIFICATION DATE | DELIVERY MODE |

03/30/2023 ELECTRONIC

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):

d@mabr.com

PTOL-90A (Rev. 04:07) Voltage, LLC
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 17301609
Applicant : Solon

Filing Date : 04/08/2021

Date Mailed : 03/30/2023

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Naran Hem/

Publication Branch

Office of Data Management
(571) 272-4200

Voltage, LLC
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Application No._17301609 Drawings filed: 04/08/2021

< OO Ok OO0 OO OO0

o O o O

IDENTIFICATION OF DRAWING DEFICIENCIES

There is a hole or the image thereof within the illustration. FIG(s)

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of the
drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

An ink stamp or the image thereof obscures part of the illustration. FIG(s)

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or dots
in a substantial portion of the drawing). FIG(s)

Figure numbers are duplicated or missing. FIG(s)
Drawing sheet or figure is missing. FIG(s)

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly handwritten.
FIG(s)

The character of the lines, numbers, and letters is poor. FIG(s) 1-3

The drawing's background shows that the original drawing was made on graph paper or other paper with a
pattern or decoration. FIG(s)

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference
number. FIG(s)

The drawing and/or the FIG. label contain(s) foreign language. FIG(s)

This utility application contains a photograph of a view that is capable of being illustrated as a line drawing.
FIG(s) 8, 27-60

A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of
the drawings in the specification does not contain (or has not been amended to contain) the paragraph
required by 37 CFR 1.84(a)(2)(iii).

This reissue application contains added and/or amended drawings that are not labeled as “New” or
“Amended” or “Canceled” as required by 37 CFR 1.173(b)(3). FIG(s)

This Design reissue application contains a drawing that is labeled as “Canceled” but is not surrounded by
brackets, or a drawing that is surrounded by brackets but is not labeled as “Canceled.” See 37 CFR
1.173(b)(3). FIG(s)

OTHER:

COMMENTS:
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PO Box 1480

UNITED STATES et e 2B 1480
PATENT AND TRADEMARK OFFICE AN Yt topto G0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/301,609 04/12/2023 05:24:20 PM ET $4079.10001US03

Title of Invention
LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3509 FILED BY Brian Gonzalez
PATENT CENTER # 61911874 FILING DATE  04/08/2021
CUSTOMER # 97149 FIRSTNAMED Dean Solon
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Eric Maschoff
ADDRESS
Documents TOTAL DOCUMENTS: 3
DOCUMERNTY FAGES  DESCRIPTION QL (K8
2023.0412 Ragponse o 3 Amendment afier Notice of 140 KB
NMotice S4079.10001US03.pd Altowance (Rule 312)
§:
2023.04 .12 Replacement 28 Drawings-only black and whiie 1460 KB
Figures S4079.10001USB03.p fine drawings
i
2023.04.12 Notice 3 Applicart Rasponge {o Pre- 115 KB
Copy S407810001USO8 . pdt Exam Formalities Notics
Digest
Voltage, LLC

EX1021-33



Page 2 of 2
GOCUMENTY MESTAGE DIGEST{GHA-S1)
20253.04.12 Response o BYAZSQCT7CEZFIBOBDFABFBOCT420AZ8A8AT10ADEEREGF4AR30

28
Notice _S4079.10001US03 pdf 1ORL341EDAFFOHEEEYOECHEBDIFFE4A3EFOYTEDAIS04DBALZES
E48300FEACE3CSCSETECECTEABERTY

f..ﬁ

2023.04 .12 Heplacement 7E9E24D0D0Z1804FRU40AZBR4FEOEFARTOREATOR353328F 4263
Figires 540781 0001US08 pd! 80442?381288986?? AQEOZEDCOBAZE74FU2E441 5BOZF204BE
GECCEACARFE0AB4EDRADIGAZRZE0AT

2023.04.12 Notice D10SESBARORISFDECE44266ECT DOFBRITBEZILDSE0AR4BE4S
Copy S4078.10001US03 pdi FOO404CE3818ASFASCAGROBDR17OBEZ3BAGSBABADERTRAT (8
7036441 ART4082 TIFECABUEARERTOA

This Acia'r‘-owiedganmr-i Receipl evidences receipt on the noted data by the USPTO of the indicated documents, characterized
oy the applicant, and including pags counts, where applicabis. i sarves as svidence of r&cespi simiilar to a Post Card, as
dascribed in MPEP 503,

New Applications Under 358 U.8.6. 11
H g new applicalion is being Hled and the application includes the necassary componenis for filing dat

and MPEPR 506}, g Filing Hacsipt (37 OFR 1.54) will be issusd in due course and the dale shown on thi
Raceint will estabiish tha Hiling date of the application

o ’D
‘L‘:

@

[y

3
b
4]

22

-2

eyl

’. ¥

o
‘f

7

Nationa! Stage of an intermnational Application under 353 US.C. 371

i a timely subrmission to enter the nalional stages of an international application is compliant with the conditions of 35 US.C.

371 and other applice requiremer orm PCT/DCYEG/SAS mdicaling ace nce of tha applicati s a national stage
371 and other applicable requirements & F T TIYEQRGS ndicating accaptance of the application as a national stags
submission under 35 U.8.C. 371 will be issusd In addition 10 the Fiing Recsipl, in dus course.

New International Application Flled with the USPTO as a Hegelving Qffics

i a new internalional zmp ”sf\ 15 baing fHad and the international applicalion includes the nacassary componants for an
international fiing date (see POT Article 11 and MPEP 1810}, a Motification of the infernational Application Number and of the
Intarnational Filing Date (Form PCT/ROM0S) will be issued in due course, subject 1o prescriplions concerning national securily,
and the date shown on this Acknowledgement Receipt will establish the miernational filing date of the application.

Voltage, LLC
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of Dean Solon

Application No.: 17/301,609 Art Unit
1726
Filed: April 8, 2021
Conf. No.: 3509
For: LEAD ASSEMBLY FOR CONNECTING SOLAR
PANEL ARRAYS TO INVERTER
Examiner: Ryan Smith Cannon
Customer No.: 97149

Attorney Docket No.:  S4079.10001US03

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice to File Corrected Application Papers dated March 30, 2023,

please amend the above-identified application as follows:

Amendments to the Drawings begin on page 2 of this paper and include replacement

sheets. Remarks begin on page 3 of this paper.

Page 1 of 3
Voltage, LLC
EX1021-35



Application No. 17/301,609 Amendment 37 C.FR. §1.312
Attorney Docket Number S4079.10001US03

AMENDMENTS TO THE DRAWINGS

The attached sheets of drawings, which includes Figures 1-61, replace the original sheets
1-26. The attached replacement sheets address the deficiencies noted in the Notice to File

Corrected Application Papers dated March 30, 2023. No new matter has been added.

Page 2 of 3
Voltage, LLC
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Application No. 17/301,609 Amendment 37 C.FR. §1.312
Attorney Docket Number S4079.10001US03

REMARKS

The amendments to the drawings address the deficiencies noted in the Notice to File
Corrected Application Papers dated March 30, 2023. Applicant respectfully requests entry of the
changes to the drawings before the issuance and publication of the patent. In the event that
Examiner finds remaining impediment to the entry of this amendment, the Examiner is requested

to contact the undersigned attorney.
Dated this 12% day of April, 2023.
Respectfully submitted,

/Eric L. Maschoff/

Eric L. Maschoff

Registration No. 36596
Attorney for Applicant
Telephone No. (435) 252-1360

Page 3 of 3
Voltage, LLC
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PART B - FEE(S) TRANSMITTAL
Coraplete and send this form, together with applicable fee(s), by mail or fax, or via EF3-Web.
By mail, send to:  Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450

v

s 1 through 5 should be co

is form should be used for mwanswtting the [SSUE FEE snd PUBLICATION FEE (if required). Block
¢ including the Patent, advance orders and notification of maintenance fees will be mailed to the curr
\

therwise i Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FE
\Ime A certifi

I

further corr

INSTRUCTIO
sp
below or directed

2 ADDRESS" for maintenance fee notitications.
: n only be used for domestic mailings of the
Fee(s) Tmnnnmal This certificate cannot be used for any other accompanying
papers. Each additiopal paper, such as an assighment or formal drawing, must
have its own certificate of mailing or transmission.
G7149 790 03/22/2023 Certificate of Malling or Transmission
Niaif‘hﬁff Brennan I hereby certify that this Feels) Transmitial is beiag deposited with the United
States Posial Service with sufficient postage for first class mail in an envelope
389 Center Drive, Suite 300 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Fark Clty, UT 84098 the USPTO via BEFS-Web or by §

=]

NI CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

tile to (371) 273-2888, on the dare helow.

(Signaturs)

{Date
E APPLICATION NG, i FILING DATE E FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. E CONFIRMATION NO, I
17/301,600 04/08/2021 Dean Solon S4079.1060010803 3309
TITLE OF INVENTION: LEAD ASSEMBLY FOR CONNECTING SGLAR PANEL ARRAYS TO INVERTER
E APPLN. TYPE I ENTITY STATUS i ISSUE FEE DUE E PUBLICATION FEE DUE I PREV.PAID ISSUE FEE E TOTAL FEE(S) DUE E DATE DUE I
nonprovisional SMALL $480 30.00 SO0 $480 06/22/2023
E EXAMINER ; ART UNIT E CLASS-SURCLASS I
CANNON, RYAN SMITH 1726 135-244000

i. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, hist
CEFR 1.363). (11 The names of u 3 repistered patent aftornevs

! VT e p to 3 registered patent attomeys
e ¢ 1 da ‘or Ch fo R or agents OR, alternatively, i MASCHOFF BRENNAN
i Change of correspondence address (or Change of Correspondence (’ “The name of a single firm {having 55 a member @
Address form PTO/AIA/22 or PYO/SB/122) attached. ) - Daine OF 4 £ A £ - “ p

ved attorney or sgent) and the names of up to 2

egistered patent d[i@l"l"\/b or agf,ms, H no pame i3
sted, no name will be pring

Ld "Pee Address” indiuation (or "Fee Address” Indication form PTO/
AIAJAT or PTOYSB/4AT, Rev 03-02 or more recent) attached. Use of 3
Customer Number is veguired.

. 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. I an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

red

{A) NAME OF ASSIGNEE (B3 RESIDENCE: (CITY and STATE OB COUNTRY)
SHOALS TECHNOLOGIES GROUP, LLC Portland, Oregon

(43

(€8]

Please check the appropriate assignee category or categories {will not be printed on the patent) © lwd Individual 4] Corporation or other privare group entity 'wd Government

4a. Fees submitted: Wrosue Feo [ JPublication Fee { (f required) [ JAdvance Order - # of Copies
4b. Method of Payment: {Please first reapply any previously paid fee shown above}
¥4 fiectronic Payment via EFS-Web {4 Pnciosed check [d Nop-electronic payment by credit card {Attach form PTO-2038)

50-5394

¥4 The Divector is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No, ¥ YVYY T

3. Change in Entity Status (from status indicated above)
3 Applicant certifying micro entity siatus. Soe 37 CER 1,29 NOTE: Absent a valid certificstion of Micro Emny Status { \:.VL forms PTO/SR/1SA and 158), 1\s,u°
“ & B Attt -er sment in the micro entity amount wit! not be acce pied at the risk of application abandonment.
plication was previously ur nieto entity siarus ng this box will be taken
ification of loss of entitlement to micro entit ¥ st atus.
3 Applicant changing tn repular undiscousted foe status ] “hecking this box will be taken to be a notification of loss of entitlement to small or micrc
e RS ° : enfity status, as applicable.

L Applicant asserting small entity status. See 37 CFR 1.27

NGTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signatire requirements and certifications

/Eric L. Maschoff/ — March 30, 2023
Eric L. Maschoff Registrasion No, 9000

Authort ignatre

Typed or printed name

Page2of 3 Voltage, LLC
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB (6510033 1.5, Patent and Trademark Qffice; U.S. DEPARTME ‘kib)i/i lj CE
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UNITED STATES PO Bax éigg

PATENT AND TRADEMARK OFFICE o lwvw.uéatu;ggv

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/301,508 Q332023 85:13:44 PMEY S4072.10001US03

Title of Invention
LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Application Information

APPLICATION TYPE  Uiility - Nonprovisional Application PATENT # -
under 35 USC 111i{a)

CONFIRMATION # 3509 FILED BY  Anika Corweil
PATENT CENTER # §1R43827 AUTHORIZED BY Eric Maschoff
CUSTOMER # &714% FILING DATE Q4/08/2021

CORRESPONDENCE - FIRST NAMED [Dean Salan
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD / 5003 E20333TH14388258 Anika Cornwell

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
251 UTILITY I8SUE FEE 480.00 480.00

TOTAL AMOUNT: $480.60

This Acknowladgermend Recaipt evidencses raceipt on the notad date by the USPTE of the ing
by the apnlicant, and including page counts, where app
described in MPEP 503

waled documaents, characterizad
a, it serves as evidence of receipt similar 10 8 Post Card, as

New Applications Under 38 LSO 111

¥ anow applicalion is being filed and the application includes the necessary componanis for filing date (see 37 CFR 1.553{b- (el
and MPER 508}, a Filing Receipt (37 CFR 1.54) will ba issued in dus cowss and the dale shown on this Acknowledgemeant
Receipt will aslabiish the filing dales of the application

National Stage of an International Application under 38 UE.C. 381
i a timely submission o entar the national stage of an international applicalion is compliant with the conditions of 35 11L.8.C.
371 and othar applicabls requirements a Form POT/DO/EGB03 indicating accegtance of the application as a national stage
Voltage, LLC
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ubmission under 35 LLE.C. 371 will e issued in addition 1o the Fiing Heosipt, in dus course.

New International Application Flled with the USPTO as & Bogelving Offics

i a new internalional application s baing filed and the international
international {i

pplication includes the nacassary componants for an
g dats (see PCT Article 11 and MPEF 1810), a Notification wi‘ the infernational Application Number and of the

International Filing Date (Form PCT/ROMGE) will be issued In due course, subjact 1o prescriplions concerning national securily,
and the date shown on this Acknowledgement Rbﬁ@!}}i will establish the misrnational filing date of the apglication.
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PATENT AND TRADEMARK OFFICE ARG, Y et Hepio o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/301,609 03/30/2023 05:13:44 PM ET $4079.10001US03

Title of Invention
LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3509 FILED BY Anika Corwell
PATENT CENTER # 61843627 FILING DATE  04/08/2021
CUSTOMER # 97149 FIRST NAMED Dean Solon
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Eric Maschoff
ADDRESS
Documents TOTAL DOCUMENTS: 1
DOCUMERNTY PAGES  DESCRIPTION BIZE (K&
2023-03-30 lssue Fee 1 ssue Fee Payment (PTO-858) 183 KB

Transmittal
SA07S 1000 TUSOHS pdt

Digest

DOCUMERNTY MESSAGE DIGEST{BHMAS1Z)

2023-03-30 lsgue Fee SFBFOABQOL748ETI1DOTFIGFET740FEFIE48AABIGR34FIADCTE
Transmitial DREAFASGSCSEGSGEDIEZ10083E504A4F86826800062B054R0
S4G7S 1000 1UISOS pdl OB1DFZ2FFITESD4ZARETAFIBB2ANZES
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kan s beng fled and the application includes tha necessary compaonents for filing date (see 37 CFR 1 .5853(bd
and VFCP %Gh ,a F;qu Recelpt (37 CFR 1.54) will ba issued in dus courss and the dale shown on this Acknowledgement
Raceint will establish the filing dalds of the application
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National Stage of an International Application under 38 UE.C. 381

H g Hmely subrnission 1o enter the national stage of an infermational application s mmp fant with the conditions o 35 .80
371 and other applicable requirernanis a Form FOT/DO/EDB03 indicat f e application as a national stag
submigsion under 33 1L.5.C. 371 will be issued in addition o the Fiing Recsipt, | kﬁ LourssE.

New International Application Flled with the USPTO as 2 Recsiving Offics

H{ a new international ao{- Hoation is being Hled and the infernational application includes the n QY COMDONE

international filing date {see PUT Article 11 and MPER 1819), a Notification of the Internationad Application Number and of tha

International insraq Sa-:‘.‘ Form PCT/RO/TOR) will he issuad in due course, subjact o prescrintions concerning national segurily,
of

and the date shown on this Acknowledgement Receipl will esiablish the iternational filing dale of the applivation.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.Q. Box 1450

Alexandria, Virginiz 22313-1450

W\V\’V,U:&]Jlk),g(“/

l APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. ] CONFIRMATION NO. |
17/301.609 04/08/2021 Dean Solon $4079.10001US03 3509
97149 7 7590 03/30/2023 [ EXAMINER J
Maschoff Brennan
1389 Center Drive, Suite 300 CANNON, RYAN SMITH
Park City, UT 84098
l ART UNIT l PAPER NUMBER I
1726

| NOTIFICATION DATE | DELIVERY MODE |

03/30/2023 ELECTRONIC

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):

d@mabr.com

PTOL-90A (Rev. 04:07) Voltage, LLC
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 17301609
Applicant : Solon

Filing Date : 04/08/2021

Date Mailed : 03/30/2023

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Naran Hem/

Publication Branch

Office of Data Management
(571) 272-4200

Voltage, LLC
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Application No._17301609 Drawings filed: 04/08/2021
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IDENTIFICATION OF DRAWING DEFICIENCIES

There is a hole or the image thereof within the illustration. FIG(s)

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of the
drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

An ink stamp or the image thereof obscures part of the illustration. FIG(s)

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or dots
in a substantial portion of the drawing). FIG(s)

Figure numbers are duplicated or missing. FIG(s)
Drawing sheet or figure is missing. FIG(s)

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly handwritten.
FIG(s)

The character of the lines, numbers, and letters is poor. FIG(s) 1-3

The drawing's background shows that the original drawing was made on graph paper or other paper with a
pattern or decoration. FIG(s)

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference
number. FIG(s)

The drawing and/or the FIG. label contain(s) foreign language. FIG(s)

This utility application contains a photograph of a view that is capable of being illustrated as a line drawing.
FIG(s) 8, 27-60

A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of
the drawings in the specification does not contain (or has not been amended to contain) the paragraph
required by 37 CFR 1.84(a)(2)(iii).

This reissue application contains added and/or amended drawings that are not labeled as “New” or
“Amended” or “Canceled” as required by 37 CFR 1.173(b)(3). FIG(s)

This Design reissue application contains a drawing that is labeled as “Canceled” but is not surrounded by
brackets, or a drawing that is surrounded by brackets but is not labeled as “Canceled.” See 37 CFR
1.173(b)(3). FIG(s)

OTHER:

COMMENTS:

Voltage, LLC
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
97149 7590 03/22/2023
Maschoff Brennan CANNON, RYAN SMITH
1389 Center Drive, Suite 300
Park City, UT 84098 | ART UNIT PAPER NUMBER |
1726
DATE MAILED: 03/22/2023
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/301,609 04/08/2021 Dean Solon $4079.10001US03 3509

TITLE OF INVENTION: LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 $0.00 $0.00 $480 06/22/2023

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 U.S.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 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted 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. 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 Voltage, LLC
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

97149 7590 03/22/2023 Certificate of Mailing or Transmission
Maschoff Brennan I hereby certify that this Fee(s) Transmittal is being deposited with the United
. . States Postal Service with sufficient postage for first class mail in an envelope
1389 Center Drive, Suite 300 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Park City, UT 84098 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.

(Typed or printed name)

(Signature)|

(Date)|

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

17/301,609 04/08/2021 Dean Solon $4079.10001US03 3509

TITLE OF INVENTION: LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 06/22/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
CANNON, RYAN SMITH 1726 136-244000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

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.
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.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3 Voltage, LLC
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/301,609 04/08/2021 Dean Solon $4079.10001US03 3509
| EXAMINER |
97149 7590 03/22/2023
Maschoff Brennan CANNON, RYAN SMITH
1389 Center Drive, Suite 300
Park City, UT 84098 | ART UNIT PAPER NUMBER |

1726

DATE MAILED: 03/22/2023

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 Voltage, LLC

PTOL-85 (Rev. 02/11) EX1021-48



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 request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 30 minutes 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

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 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.

2. 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.

3. 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.

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(c)).

7. Arecord 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. Arecord 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 pat?lt

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or loca 13& 1021-49
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 17/301,609 Solon, Dean
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
Ryan S Cannon 1726 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY 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.

1.} This communication is responsive to after-final amendment filed 3/10/2023.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), 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 http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl b) (J Some* ¢) [J None of the:
1. [J 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)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.(1J Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material

4.7 Interview Summary (PTO-413),
Paper No./Mail Date.

/RYAN S CANNON/

Primary Examiner, Art Unit 1726

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230313

Voltage, LLC
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Continuation Sheet (PTOL-37) Application No. 17/301,609

Continuation of 3. The allowed claim(s) is/are: 1-9,11-12,15-16 and 18-28
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Application/Control Number: 17/301,609 Page 2
Art Unit: 1726

Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Reasons for Allowance

The following is an examiner’s statement of reasons for allowance: the prior art teaches lead
assemblies suitable for use in solar power systems (see analysis in prior office actions), but does not
teachor suggest a lead assembly or solar power system comprising a lead assembly with the limitations
of claims 1, 16, and 20. Those claims, as well as their respective dependent claims, are free of the art
and allowable.

Any comments considered necessary by applicant must be submitted no later than the payment
of theissue fee and, to avoid processing delays, should preferably accompany the issue fee. Such

submissions should be clearlylabeled “Comments on Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto Ryan S Cannon whose telephone number is (571)270-7186. The examiner can
normally be reached M-F, 8:30am-5:30pm MST.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor,
leffrey Barton can be reached on (571) 272-1307. The fax phone number for the organization where this

application or proceeding is assighed is 571-273-8300.
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Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contactthe Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or
571-272-1000.

Ryan S. Cannon
Primary Examiner
Art Unit 1726
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Application No. 17/301,609
Attorney Docket Number S4079.10001US03
Responsive to Office Action mailed March 3, 2023

AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Currently amended) A lead assembly for use in a solar energy installation including:
a drop line terminating at a drop line connector, the drop line connector configured to
connect with a central trunk of a wire harness, the central trunk of the wire harness having a

plurality of branches that each are configured to electrically connect to a separate solar panel

contained in an array of a plurality solar panels;
a feeder cable electrically coupled to the drop line at a nexus;
an undermold that fully encases the nexus, the undermold further comprising:

a first aperture extending completely through the undermold and having a first
diameter, wherein the feeder cable extends through the first aperture along a first
longitudinal axis; and

a second aperture extending partially through the undermold and having a second
diameter different than the first diameter, wherein the drop line extends from the second
aperture along a second longitudinal axis;

a third aperture extending partially through the undermold and having a third

diameter different than the first diameter, wherein a second drop line extends from the third

aperture along a third longitudinal axis; and

an overmold surrounding the undermold and forming an undermold-overmold interface at

an outer surface of the undermold.

2. (Original) The lead assembly of claim 1 wherein the drop line includes a section of exposed

wire at the nexus.

3. (Original) The lead assembly of claim 2 wherein the feeder cable includes a section of exposed

wire at the nexus.

4. (Original) The lead assembly of claim 1 wherein the overmold defines at least one attachment

aperture.

Page 2 of 9
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Responsive to Office Action mailed March 3, 2023

5. (Original) The lead assembly of claim 1, wherein the feeder cable terminates at a feeder cable

connector.

6. (Original) The lead assembly of claim 5, wherein the feeder cable connector is configured to

attach directly to an inverter.

7. (Original) The lead assembly of claim 5, wherein the feeder cable connector is configured to

attach directly to a jumper cable, which in turn connects directly to an inverter.

8. (Original) The lead assembly of claim 1, wherein the first longitudinal axis and the second

longitudinal axis are substantially parallel.

9. (Original) The lead assembly of claim 1, wherein the second diameter is smaller than the first

diameter.

10. (Cancelled).

11. (Currently amended). The lead assembly of claim [[10]]1, wherein the third longitudinal axis

is substantially concentric with the second longitudinal axis, and substantially parallel with the

first longitudinal axis.

12. (Original) The lead assembly of claim 1, wherein the drop line includes a fuse.

13. (Cancelled).

14. (Cancelled).

15. (Previously presented) The lead assembly of claim 1, wherein said lead assembly combines

power received from the plurality of solar panels and conducts that power directly to an inverter

electrically connected to the feeder cable.

Page 3 of 9
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16. (Currently amended) A solar power system comprising:
a plurality of solar panels each electrically coupled to one of a plurality of branches of a
wire harness to form a first solar array;
a lead assembly comprising:
a drop line electrically connected to a central trunk of the wire harness and
configured to receive power from the plurality of solar panels;

a second drop line electrically connected to a central trunk of a second wire harness

and configured to receive power from a plurality of solar panels in a second solar array;

a feeder cable, the feeder cable electrically connected to the drop line and the

second drop line at a nexus; and

a primary mold that fully encases the nexus so as to substantially seal the nexus
from external environmental conditions, the primary mold further comprising:
a first aperture extending completely through the primary mold and having
a first diameter, wherein the feeder cable extends through the first aperture; and
a second aperture extending partially through the primary mold and having
a second diameter smaller than the first diameter, wherein the drop line extends into
the second aperture and

a third aperture extending partially through the primary mold and having a

third diameter smaller than the first diameter, wherein the second drop line extends

into the third aperture.

17. (Cancelled).

18. (Original) The solar power system of claim 16, wherein the feeder cable is directly electrically
connected to a component selected from the group consisting of a trunk buss jumper, an inverter,

a connection unit, a recombiner, and a disconnect unit.

19. (Original) The solar power system of claim 16, further comprising a secondary mold
surrounding the primary mold and forming an undermold-overmold interface at an outer surface

of the primary mold.
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20. (Currently amended) A solar power system comprising:
a plurality of solar panels electrically coupled by a wire harness to form a first solar array;
a lead assembly comprising:
a first drop line electrically connected to the wire harness and configured to receive
power from the plurality of solar panels;
a feeder cable, the feeder cable electrically connected to the drop line at a nexus;
a primary mold that fully encases the nexus so as to substantially seal the nexus
from external environmental conditions, the primary mold further comprising:
a first aperture extending completely through the primary mold and having
a first diameter, wherein the feeder cable extends through the first aperture along a
first longitudinal axis;
a second aperture extending partially through the primary mold and having
a second diameter smaller than the first diameter, wherein the drop line extends into
the second aperture along a second longitudinal axis; and
a second drop line electrically connected to a second wire harness that connects to
a plurality of solar panels, the second drop line electrically connected to the feeder cable at
a-seeond the nexus fully encased by the primary mold, wherein the second drop line extends
into a third aperture defined by the primary mold along a third axis.

21. (New) The lead assembly of claim 1, wherein the second drop line terminates at a second drop
line connector, the second drop line connector configured to connect with a central trunk of a
second wire harness, the central trunk of the second wire harness having a plurality of branches
the each are configured to electrically connect to a separate solar panel contained in a second array

of a plurality of solar panels.

22. (New) The lead assembly of claim 21, wherein the lead assembly is configured to combine
electrical power received from the array of solar panels and the second array of solar panels at the
nexus and to deliver the combined electrical power to an inverter that is in electrical

communication with the feeder cable.
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23. (New) The lead assembly of claim 1, wherein the second drop line includes a section of

exposed wire at the nexus so as to be electrically connected to the feeder cable.

24. (New) The lead assembly of claim 1, wherein the drop line and the second drop line each

includes a wire of between four (4) to eighteen (18) gauge.

25. (New) The lead assembly of claim 24, wherein the feeder cable includes a wire of between 250

MCM to 1000 MCM.

26. (New) The lead assembly of claim 23, wherein the electrical coupling between the feeder
cable, the drop line and the second drop line at the nexus is secured with at least one of a
compression lug, a solder connection, a splice, and a crimp.

27. (New) The lead assembly of claim 1, wherein the undermold is applied by injection molding.

28. (New) The lead assembly of claim 1, wherein the overmold is applied by injection molding.

Page 6 of 9
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REMARKS
The foregoing amendment amends claims 1, 11, 16, 18 and 20 and adds new claims 21-
28. Claims 10 and 17 are cancelled without prejudice. Claims 1-9, 11-12, 15-16 and 18-28 are
pending.

Applicant respectfully requests reconsideration of the application in view of the above
amendments to the claims and the following remarks. Unless otherwise stated herein, amendments
to the claims have been made at the discretion of the Applicant and not necessarily for reasons

related to patentability.

Applicant reserves the right to pursue any previously pending claims or other claims that
capture any subject matter supported by the present disclosure. Additionally, Applicant reserves
the right, both during and after prosecution of this case, to modify or revoke the views expressed

with regard to any cited reference.

Applicant includes dates in any Information Disclosure Statement (IDS) filed during the
prosecution of this application solely to comply with the duty of disclosure required by the
USPTO. Applicant expressly denies that any date listed in any IDS is an admission that a
corresponding reference was published, accessible, disseminated, or otherwise qualified as prior

art as of the listed date.

The following remarks are not intended to exhaustively identify all distinctions between
any cited reference and the claims. The term “Applicant” is used generically herein to refer to any

entity with authority to prosecute this application.

Allowable Subject Matter

Applicant notes, with appreciation, the Examiner’s indication that claim 20 contains
allowable subject matter. Applicant has made an amendment to claim 20 to correct an antecedent

basis error. It is not believed that this corrective amendment affects the allowability of the claim.

The Office Action rejects claims 1-9, 12, 15-16 and 18-19 under 35 U.S.C. § 103. The

Office Action indicates that claims 10, 11, and 17 are directed to patentable subject matter. In the

interest of expediting prosecution and without conceding the contention that claims are anticipated

or obvious, Applicant has herein amended independent claim 1 to incorporate the limitations of

dependent claim 10 and has rewritten independent claim 16 to incorporate the limitations of
Page 7 of 9
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dependent claim 17, thereby rendering the rejections moot. Applicant therefore respectfully
requests that the rejections of independent claims 1 and 16 be withdrawn. Applicant expressly
reserves the right to present claims similar or identical to the preamendment versions of the claims

in another application.

By virtue of their dependence on claims 1 and 16 and for at least the reasons presented
above, claims 2-9, 11-12, 15, 18-19 are also patentable. Thus, Applicant respectfully requests that

the rejections of each of those dependent claims be withdrawn.

New Claims

Because new claims 21-28 depend directly or indirectly from independent claim 1
(indicated as allowable by virtue of incorporation of the limitations of dependent claim 10), they
are allowable for at least the reasons already discussed. On that basis, Applicant respectfully

requests that each of the new claims 21-28 also be allowed.

Charge Authorization

The Commissioner is hereby authorized to charge payment of any of the following fees
that may be applicable to this communication, or credit any overpayment, to Deposit Account No.
50-5394: (1) any filing fees required under 37 C.F.R. § 1.16; (2) any patent application and
reexamination processing fees under 37 C.F.R. § 1.17; and/or (3) any post issuance fees under 37
CFR. §1.20. In addition, if any additional extension of time is required, which has not otherwise
been requested, please consider this a petition therefor and charge any additional fees that may be

required to Deposit Account No. 50-5394.
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CONCLUSION

In view of the foregoing, Applicant submits that the pending claims are allowable. In the
event that Examiner finds remaining impediment to a prompt allowance of this application that
may be clarified through a telephone interview or overcome by an Examiner’s Amendment,

Examiner is invited to contact the undersigned attorney.
Dated this 10" day of March, 2023.
Respectfully submitted,
/Eric L. Maschoff/

Eric L. Maschoff

Registration No. 36596
Attorney for Applicant
Telephone No. (435) 252-1360
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first

inventor to file provisions of the AlA.

Response to Amendment
The amendment filed 12/22/2022 does not place the application in condition for allowance.
The previous anticipation rejections are withdrawn due to Applicant’s amendment.
The previous obviousness rejections are revised to incorporate new claim limitations.

New analysis follows.

Claim Rejections - 35 USC § 103

The text of those sections of Title 35, U.S. Code not included in this action can be found in a
prior Office action.

Claim({s) 1-3, 5-9, 15, 16, 18, and 19 is/are rejected under 35 U.S.C. 103 as being unpatentable
over US Patent 6,268,559 to Yamawaki, and furtherin view of US Patent 3,852,516 to Vander Ploog
(both of record).

Regarding claims 1-3, 5-9, and 15, the preamble for claim 1 recites a lead assembly for use in a
solar energy installation. If the body of a claim fully and intrinsically sets forth all of the limitations of the
claimed invention, and the preamble merely states, for example, the purpose or intended use of the
invention, ratherthan any distinct definition of any of the claimed invention’s limitations, then the
preamble is not considered a limitation and is of no significance to claim construction. Pitney Bowes, Inc.

v. Hewlett-Packard Co., 182 F.3d 1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). MPEP §2111.02.1I.
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As the body of the claimrecites a structurally complete invention, the limitation that the lead assembly
is for use in a solar energy installation is not given patentable weight.

Yamawakiteachesa lead assembly 16 including

e adropline 31 terminating ata drop line connector (e.g. rightmost element 34 of Fig. 8A; Figs. 4-
9, C9/L64-C10/L16, C11/L3-13)

e afeeder cable 32, the feeder cable electrically coupled to the drop line 31 at a nexus (illustrated
as a node between phantom lines in Figs. 8A, 8B, 9A, C10/L17-32)

¢ anundermold 33e that fully encases the nexus (33e is illustrated in Fig. 9B as being fully encased
by 33f, and therefore necessarily fully encases the nexus)

e anovermold 33f surrounding the undermold 33e and forming an undermold-overmold interface
at an outer surface of the undermold (Fig. 9B illustrates a cutout of the relationship between
33e, 33f; only the thickness of 33f intercedes betweenthe undermold 33e surface and the
exterior, therefore the interfaceis present).

Perclaims 1 and9, the drop line has a first diameter (shown in the perspective view of Fig. 9B)
and extends along a first longitudinal axis and the feeder cable has a second diameter and extends along
a second longitudinal axis. While the second diameter is not specifically described as different or smaller
than the first diameter, a skilled artisan would understand that the first and second diameter could have
three relative configurations: both diameters are equal, the first diameteris smaller than the second
diameter, and the second diameteris smaller than the first diameter. Therefore it would have been
obvious as of the effective filing date of the claimed invention for a person having ordinary skill in the art
to form the second diameter different than or smaller than the first diameter because it would have
been obvious totry.

The Supreme Court decided that a claim can be proved obvious merely by showing that the

combination of known elements was obvious to try. In this regard, the Supreme Court explained that,
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“Iwlhen there is a design need or market pressure to solve a problem and there are a finite humber of
identified, predictable solutions, a person of ordinary skill inthe art has a good reason to pursue the
known options within his or her technical grasp.” An obviousness determinationis not the result of a
rigid formula disassociated from the consideration of the facts of the case. Indeed, the common sense of
those skilled in the art demonstrates why some combinations would have been obvious where others
would not. Therefore, choosing from a finite number of identified, predictable solutions, with a
reasonable expectation for success, is likely to be obvious to a person if ordinary skill in the art. See KSR
International Co. v. Teleflex Inc., 550 U.S. 398, 415-421, USPQ2d 1385, 1395 — 97 (2007) (see MPEP §
2143, E.).

The undermold 33e is described as having rigidity (C10/L67-C11/L2), but is not specifically
shown to have a first aperture and second aperture. Vander Ploog teaches a similar lead assembly
having a similar undermold (18/20) having rigidity, also comprising an analogous feeder cable (12) and
drop line (16) (C2/L56-65, C3/L9-11), wherein the mold comprises a first aperture extending completely
through the undermold (the material of 20 displaced by the cable 12 is in the form of an aperture), such
that the feeder cable extends through the first aperture along its analogous first longitudinal axis, and a
second aperture extending partially through the undermold (the material of 20 displaced by line 16 is in
the form of an aperture), such that the drop line extends into the second aperture along a second
longitudinal axis. Vander Ploog teaches that it would have been obvious as of the effective filing date of
the claimed invention for a person having ordinary skill in the art to employ this undermold in order to
provide electrical and mechanical protection to the nexus (C1/L53-56, C1/L61-C2/L6). The undermold of
modified-Yamawaki would therefore possess the claimed first aperture and second aperture with the
claimed properties.

The claim recitesthat the drop line connector is configured to connect with a centraltrunk of a

wire harness, the central trunk of the wire harness having a plurality of branches that each connect toa
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separate solar panel contained in an array of a plurality of solar panels. The language that the drop line
connector is configured to provide afunction or have a property implies an intended use. Intended use
limitations are given weight to the extent that the prior art structure is capable of performing the
intended use. See MPEP § 2111.02,2112.01 and 2114-2115. The claim is drawnto a lead assembly. The
claim is drawn to a lead assembly and its structure; the broadest reasonable interpretation of the claim
does not require a wire harness as part of this structure, only the capability of the drop line connector to
connect to a wire harness. The drop line connector 34 connects to a wiring harness (one of elements 25
in Fig. 5, 26 in Fig. 6, 27 in Fig. 7) connecting to a plurality of solar panels M. Figs. 4-7 show different
structuraland electrical configurations of such a harness. Therefore a skilled artisan would understand
that the lead assembly of modified-Yamawaki is capable of performing the intended use.

Per claims 2 and 3, modified-Yamawaki teachesthe limitations of claim 1. Yamawaki does not
specifically teachthat the drop line and the feeder cable each include a respective section of exposed
wire at the nexus. However, it would have been obvious as of the effective filing date of the claimed
invention for a person having ordinary skill in the art to form sections of exposed wire, as Vander Ploog
shows that such exposure is necessary for electrical connection at a nexus (coincident with 15 of Fig. 1,
C2/47-55).

Per claims 5-7, modified-Yamawaki teaches the limitations of claim 1. The feeder cable 32 of
Yamawakiterminatesat a feeder cable connector 34 (Figs. 4-7, 8A, 8B, C11/L3-13). The limitation that
the feeder cable connector is configured to attach directly to an inverter, or to attachdirectlytoa
jumper cable, which in turn connects directly to aninverter is an intended use limitation. Intended use
limitations are given weight to the extent that the prior art structure is capable of performing the
intended use. See MPEP § 2111.02,2112.01 and 2114-2115. The cited passages of Yamawakiteach that
the feeder cable connector is capable of electrically connecting a lead assembly and inverter (for

instance, see Fig. 2, C7/L54-C8/L11).
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Per claim 8, modified-Yamawaki teaches the limitations of claim 1. In the schematic view of Fig.
9, the first longitudinal axis and the second longitudinal axis are substantially parallelfor a portion (Fig.
9A). Further, Vander Ploog teachesthat the analogous first longitudinal axis and second longitudinal axis
are substantially parallel in a region before the nexus in thatinvention (Fig. 1). Therefore it would have
been obvious as of the effective filing date of the claimed invention for a person having ordinary skill in
the art to form the first longitudinal axis and second longitudinal axis to be substantially parallel because
they areillustrated as such. The prior art can be modified or combined to reject claims as prima facie
obvious as long as there is a reasonable expectation of success. See Inre Merck & Co., Inc., 800 F.2d
1091, 231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 2143.02).

Per claim 15, modified-Yamawaki teachesthe limitations of claim 1. The limitation that the lead
assembly combines power received from the plurality of solar panels and conducts that power directly
to aninverterelectrically connected to the feeder capable is at least in part a statement of intended use.
Regardless, in an embodiment, the lead assembly 16 combines power received from a plurality of solar
panels (MNin Fig. 2) and conducts that power to an inverter 13 electrically connected to the feeder
cable (C7/L54-C8/L11). While a wire 18 intervenes betweenthe lead assembly 16 and the inverter 13 in
that embodiment, a skilled artisan would understand that the wire provides no function other than
conduction of electricity, which is also provided by the wire assembly, and it would have been obvious
as of the effective filing date of the claimed invention for a person having ordinary skill in the art to omit
that wire to establish a direct connection, as it would merely require the omission of anelement while
the function is retained. MPEP §2144.04.11.B.

Regarding claim 16, 18, and 19, Yamawaki teachesa solar power system comprising

e a plurality of solar panels M each electrically coupled to one of a plurality of branches of a wire
harness toform a first solar array MN (see Marked-up Fig. 6 below; C8/L12-32, C9/L26-35)

e aleadassembly 16 comprising
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o adrop line 31 (Figs. 8, 9) electricallyconnected to a centraltrunk of the wire harness (at
28b/34 in Fig. 6) and configured to receive power from the plurality of solar panels M
(C9/L64-C10/116)

o afeeder cable 32, the feeder cable electrically connected to the drop line 31 ata nexus
(illustrated as a node between phantom lines in Figs. 8A, 8B, 9A, C10/L17-32)

o a primary mold 33e that fully encases the nexus (33e is illustrated in Fig. 9B as being
fully encased by 33f, and therefore necessarily fully encases the nexus) so as to
substantially seal the nexus from external environmental conditions (C13/L6-18).

The drop line has a first diameter (shown in the perspective view of Fig. 9B) and extends along a
first longitudinal axis and the feeder cable has a second diameterand extends along a second
longitudinal axis. While the second diameteris not specifically described as smaller than the first
diameter, a skilled artisanwould understand that the first and second diameter could have three
relative configurations: both diametersare equal, the first diameteris smaller than the second diameter,
and the second diameteris smaller thanthe first diameter. Therefore it would have been obvious as of
the effective filing date of the claimed invention for a person having ordinary skill in the art to form the
second diameter smaller than the first diameter because it would have been obvious totry.

The Supreme Court decided that a claim can be proved obvious merely by showing that the
combination of known elements was obvious to try. In this regard, the Supreme Court explained that,
“Iwlhen there is a design need or market pressure to solve a problem and there are a finite number of
identified, predictable solutions, a person of ordinary skill inthe art has a good reason to pursue the
known options within his or her technical grasp.” An obviousness determinationis not the result of a
rigid formula disassociated from the consideration of the facts of the case. Indeed, the common sense of
those skilled in the art demonstrates why some combinations would have been obvious where others

would not. Therefore, choosing from a finite number of identified, predictable solutions, with a
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reasonable expectation for success, is likely to be obvious to a person if ordinary skill in the art. See KSR
International Co. v. Teleflex Inc., 550 U.S. 398, 415-421, USPQ2d 1385, 1395 — 97 (2007) (see MPEP §
2143, E.).

The primary mold 33e is described as having rigidity (C10/L67-C11/L2), but is not specifically
shown to have a first aperture and second aperture. Vander Ploog teaches a similar lead assembly
having a similar primary mold (18/20) having rigidity and providing an environmental seal, also
comprising ananalogous feeder cable (12) and drop line (16) (C2/L56-65, C3/L9-11), wherein the mold
comprises a first aperture extending completely through the primary mold (the material of 20 displaced
by the cable 12 is in the form of an aperture), such that the feeder cable extends through the first
aperture, and a second aperture extending partially through the primary mold (the material of 20
displaced by line 16 isin the form of an aperture), such that the drop line extends into the second
aperture. Vander Ploog teaches that it would have been obvious as of the effective filing date of the
claimed invention for a person having ordinary skill in the art to employ this primary mold in order to
provide electricaland mechanical protection to the nexus (C1/L53-56, C1/L61-C2/L6). The primary mold
of modified-Yamawaki would therefore possess the claimedfirst aperture and second aperture with the

claimed properties.
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Per claim 18, modified-Yamawaki teaches the limitations of claim 16. The feeder cableis directly
electrically connected to a connection unit 18 (Fig. 2, C7/L54-59).

Per claim 19, modified-Yamawaki teaches the limitations of claim 16. The system further
comprises a secondary mold 33f surrounding the primary mold 33e and forming an undermold-
overmold interface at an outer surface of the primary mold (Fig. 9B illustrates a cutout of the

relationship between 33e, 33f; only the thickness of 33f intercedes betweenthe primary mold 33e

surface and the exterior, therefore the interfaceis present).

Claim(s) 4 is/are rejected under 35 U.S.C. 103 as being unpatentable over Yamawakiand
VanderPloog as applied to claim 1 above, and further in view of US PGPub 2011/0011642 to Solon (of

record).
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Regarding claim 4, modified-Yamawaki teaches the limitations of claim 1. The references do not
teachthat the overmold defines at least one attachment aperture. Solon, however, teaches that it
would have been obvious as of the effective filing date of the claimed invention for a person having
ordinary skill in the art to form an overmold (56) with an attachment aperture 52 so that zip ties or

fasteners may secure an assembly (90026, 0029).

Claim(s) 12 is/are rejected under 35 U.S.C. 103 as being unpatentable over Yamawakiand
VanderPloog as applied to claim 1 above, and further in view of US PGPub 2010/0139733 to Jonczyk
{of record).

Regarding claim 12, modified-Yamawaki teachesthe limitations of claim 1. The references do no
teachthat the drop line includes a fuse. However, it would have been obvious as of the effective filing
date of the claimed invention for a person having ordinary skill in the artto include a fuse in the drop
line because Jonczyk teaches such a fuse {e.g. 112 of Fig. 9) in a similar drop line in order to protect the

circuits the assembly may be connected to (10002, 0037, 0038).

Allowable Subject Matter
Claims 10, 11, and 17 objected to as being dependent upon a rejected base claim, but would be
allowable if rewrittenin independent form including all of the limitations of the base claimand any
intervening claims. The prior art does not teach or suggest a lead assembly having structure and
function of claim 10, or a system having the structure and function of claim 17.
Claim 20 allowed. The prior art does not anticipate or render obvious the subject matter of that

claim.

Response to Arguments
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Applicant's arguments filed 12/22/2022 have been fully considered but they are not persuasive.
Although art previously made of record is relied upon in the rejections of the claims above, the
reasoning, in particular with respect tothe new claim limitations, is new.

Claim 1 recites that the drop line connector is configured to connect with a centraltrunk of a
wire harness, the central trunk of the wire harness having a plurality of branches that each connect to a
separate solar panel contained in an array of a plurality of solar panels. The language that the drop line
connector is configured to provide afunction or have a property implies an intended use. Intended use
limitations are given weight to the extent that the prior art structure is capable of performing the
intended use. See MPEP § 2111.02,2112.01 and 2114-2115. The claim is drawnto a lead assembly. The
claim is drawn to a lead assembly and its structure; the broadest reasonable interpretation of the claim
does not require a wire harness as part of this structure, only the capability of the drop line connector to
connect to a wire harness. The drop line connector 34 connects to a wiring harness (one of elements 25
in Fig. 5, 26 in Fig. 6, 27 in Fig. 7) connecting to a plurality of solar panels M. Figs. 4-7 show different
structural and electrical configurations of such a harness. Therefore a skilled artisan would understand
that the lead assembly of modified-Yamawaki is capable of performing the intended use.

The rejection of claim 16 above relies upon a specific embodiment taught by Yamakawito

address the new claim limitations.

Conclusion
Applicant's amendment necessitated the new ground(s) of rejection presented in this Office
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the
extension of time policy as set forth in 37 CFR 1.136(a).
A shortened statutory period for reply to this final action is set to expire THREE MONTHS from

the mailing date of this action. Inthe event afirst reply is filed within TWO MONTHS of the mailing date

Voltage, LLC
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of this final action and the advisory action is not mailed until after the end of the THREE-MONTH
shortened statutory period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing
date of the advisory action. In no event, however, will the statutory period for reply expire later than
SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto Ryan S Cannon whose telephone number is (571)270-7186. The examiner can
normally be reached M-F, 8:30am-5:30pm MST.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor,
leffrey Barton can be reached on (571) 272-1307. The fax phone number for the organization where this
application or proceeding is assighed is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or
571-272-1000.

Ryan S. Cannon
Primary Examiner
Art Unit 1726
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Primary Examiner, Art Unit 1726
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Application No. 17/301,609
Attorney Docket Number S4079.10001US03
Responsive to Office Action mailed June 22, 2022

AMENDMENTS TO THE CLAIMS

This listing of claims replaces all prior versions and listings of claims in the application:

1. (Currently Amended) A lead assembly for use in a solar energy installation including:

a drop line terminating at a drop line connector, the drop line connector configured to

connect with a central trunk of a wire harness, the central trunk of the wire harness having a

plurality of branches that each electrically connect to a separate solar panel contained in an array

of a plurality solar panels;

a feeder cable electrically coupled to the drop line at a nexus;
an undermold that fully encases the nexus, the undermold further comprising:

a first aperture extending completely through the undermold and having a first
diameter, wherein the feeder cable extends through the first aperture along a first
longitudinal axis; and

a second aperture extending partially through the undermold and having a second
diameter different than the first diameter, wherein the drop line extends from the second
aperture along a second longitudinal axis; and
an overmold surrounding the undermold and forming an undermold-overmold interface at

an outer surface of the undermold.

2. (Original) The lead assembly of claim 1 wherein the drop line includes a section of exposed

wire at the nexus.

3. (Original) The lead assembly of claim 2 wherein the feeder cable includes a section of exposed

wire at the nexus.

4. (Original) The lead assembly of claim 1 wherein the overmold defines at least one attachment

aperture.

5. (Original) The lead assembly of claim 1, wherein the feeder cable terminates at a feeder cable

connector.

Page 2 of 9
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6. (Original) The lead assembly of claim 5, wherein the feeder cable connector is configured to

attach directly to an inverter.

7. (Original) The lead assembly of claim 5, wherein the feeder cable connector is configured to

attach directly to a jumper cable, which in turn connects directly to an inverter.

8. (Original) The lead assembly of claim 1, wherein the first longitudinal axis and the second

longitudinal axis are substantially parallel.

9. (Original) The lead assembly of claim 1, wherein the second diameter is smaller than the first

diameter.

10. (Original) The lead assembly of claim 1, further comprising a third aperture extending
partially through the undermold and having a third diameter different than the first diameter,

wherein a second drop line extends from the third aperture along a third longitudinal axis.

11. (Original) The lead assembly of claim 10, wherein the third longitudinal axis is substantially
concentric with the second longitudinal axis, and substantially parallel with the first longitudinal
axis.

12. (Original) The lead assembly of claim 1, wherein the drop line includes a fuse.

13. (Cancelled).

14. (Cancelled).

15. (Currently Amended) The lead assembly of claim [[14]]1, wherein said lead assembly

combines power received from the plurality of solar panels and conducts that power directly to an

inverter electrically connected to the feeder cable.
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16. (Currently amended) A solar power system comprising:

a plurality of solar panels each electrically coupled by to one of a plurality of branches of

a wire harness to form a first solar array;
a lead assembly comprising:

a drop line electrically connected to a central trunk of the wire harness and

configured to receive power from the plurality of solar panels;
a feeder cable, the feeder cable electrically connected to the drop line at a nexus;
and
a primary mold that fully encases the nexus so as to substantially seal the nexus
from external environmental conditions, the primary mold further comprising:
a first aperture extending completely through the primary mold and having
a first diameter, wherein the feeder cable extends through the first aperture-alenga
frstlongitudinal-axs; and
a second aperture extending partially through the primary mold and having

a second diameter smaller than the first diameter, wherein the drop line extends into

the second aperture-along-a-secondtongitudinal-axis.

17. (Original) The solar power system of claim 16, further comprising a second drop line
electrically connected to a second wire harness that connects to a plurality of solar panels, the
second drop line electrically connected to the feeder cable at a second nexus fully encased by the
primary mold, wherein the second drop line extends into a third aperture defined by the primary

mold along a third longitudinal axis.

18. (Original) The solar power system of claim 16, wherein the feeder cable is directly electrically
connected to a component selected from the group consisting of a trunk buss jumper, an inverter,

a connection unit, a recombiner, and a disconnect unit.

19. (Original) The solar power system of claim 16, further comprising a secondary mold
surrounding the primary mold and forming an undermold-overmold interface at an outer surface

of the primary mold.
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20. (New) A solar power system comprising:
a plurality of solar panels electrically coupled by a wire harness to form a first solar array;
a lead assembly comprising:
a first drop line electrically connected to the wire harness and configured to receive
power from the plurality of solar panels;
a feeder cable, the feeder cable electrically connected to the drop line at a nexus;
a primary mold that fully encases the nexus so as to substantially seal the nexus
from external environmental conditions, the primary mold further comprising:
a first aperture extending completely through the primary mold and having
a first diameter, wherein the feeder cable extends through the first aperture along a
first longitudinal axis;
a second aperture extending partially through the primary mold and having
a second diameter smaller than the first diameter, wherein the drop line extends into
the second aperture along a second longitudinal axis; and
a second drop line electrically connected to a second wire harness that connects to
a plurality of solar panels, the second drop line electrically connected to the feeder cable at
a second nexus fully encased by the primary mold, wherein the second drop line extends

into a third aperture defined by the primary mold along a third axis.
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REMARKS
The foregoing amendment amends claims 1, 15 and 16 and adds new claim 20. Claims 13-

14 are cancelled without prejudice. Claims 1-12 and 15-20 are pending.

Applicant respectfully requests reconsideration of the application in view of the above
amendments to the claims and the following remarks. Unless otherwise stated herein, amendments
to the claims have been made at the discretion of the Applicant and not necessarily for reasons

related to patentability.

Applicant reserves the right to pursue any previously pending claims or other claims that
capture any subject matter supported by the present disclosure. Additionally, Applicant reserves
the right, both during and after prosecution of this case, to modify or revoke the views expressed

with regard to any cited reference.

Applicant includes dates in any Information Disclosure Statement (IDS) filed during the
prosecution of this application solely to comply with the duty of disclosure required by the
USPTO. Applicant expressly denies that any date listed in any IDS is an admission that a
corresponding reference was published, accessible, disseminated, or otherwise qualified as prior

art as of the listed date.

The following remarks are not intended to exhaustively identify all distinctions between
any cited reference and the claims. The term “Applicant” is used generically herein to refer to any

entity with authority to prosecute this application.

Prior Art Rejections

The Office Action rejects claims 1-3, 8, and 9 under 35 U.S.C. § 102 over Vander Ploog
(U.S. Patent No. 3,852,516) and also rejects claims 1, 4, 8, and 9 under 35 U.S.C. § 102 over
Zahnen (U.S. Patent No. 6,265,665).

The Office Action also rejects claims 1-3, 5-9, 13-16, 18 and 19 under 35 U.S.C. § 103
over Yamawaki (U.S. Patent No. 6,268,559) in view of Vander Ploog (U.S. Patent No. 3,852,516)
and rejects claim 4 under 35 U.S.C. § 103 over Yamawaki in view of Vander Ploog and in further
view of Solon (U.S. Publication No. 2011/0011642). The Oftice Action also rejects claim 12 under
35 U.S.C. § 103 over Yamawaki and Vander Ploog in further view of Jonczyk (U.S. Publication
No. 2010/0139733) and rejects claim 10 under 35 U.S.C. § 103 over Zahnen in further view of
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Keeven (U.S. Publication No. 2009/0088032). The Oftice Action also rejects claims 1-3, 5-8, 10,
and 11 under 35 U.S.C. § 103 over Umeoka (JP2003-293536A) in view of Bellacicco (U.S.

Publication No. 2012/0125395).

Applicant respectfully traverses these rejections in view of the amendments made herein
for at least the reason that the Office Action fails to present a prima facie case that independent
claims 1 and 16 are anticipated, or rendered obvious, because none of the prior art — either
individually or in combination — teach of suggest all of the elements recited in those claims. For
example, independent claim 1 now requires that a lead assembly include “a drop line terminating

at a drop line connector, the drop line connector configured to connect with a central trunk of a

wire harness, the central trunk of the wire harness having a plurality of branches that each

electrically connect to a separate solar panel contained in an array of a plurality solar panels.”

None of the references disclose such an arrangement. In particular, Yamawaki fails to disclose such

an arrangement, as is clearly seen in Figure 3 of that reference (reproduced below for convenience):
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As shown, at best, Yamawaki suggests that a branch junction 33 provide a direct connection

to a module unit MN. In particular, nowhere does the reference suggest that the branch junction
33 provide a means for connecting to a wire harness, which in turn includes a plurality of branches

that each connect to a separate solar panel, as is now claimed.
Independent claim 16 has been amended to require a similar limitation.

Because the Office Action fails to present a prima facie case that claims 1 or 16 are
anticipated (or rendered obvious), the rejections are improper. Applicant therefore respectfully

requests that the rejections of claims 1 and 16 under 35 U.S.C. § 102 and § 103 be withdrawn.

Claims 2-12, 15 and 17-19 variously depend on claims discussed above. Thus, in light of
the remarks presented above, the Office Action does not present a prima facie case that these
claims are not patentable. Applicant therefore respectfully requests that the rejections of each of

those claims be withdrawn.

Allowable Subject Matter

The Office Action objects to claim 17 as being dependent on a rejected base claim, but
indicates that dependent claim 17 would be allowable if rewritten in independent form to include
all of the elements of the base claim and any intervening claims. Applicant has presented new
claim 20 in independent form to incorporate each of the elements of the base claim. Applicant

therefore respectfully requests that claim 20 be allowed as indicated in the office action.

Charge Authorization

The Commissioner is hereby authorized to charge payment of any of the following fees
that may be applicable to this communication, or credit any overpayment, to Deposit Account No.
50-5394: (1) any filing fees required under 37 C.F.R. § 1.16; (2) any patent application and
reexamination processing fees under 37 C.F.R. § 1.17; and/or (3) any post issuance fees under 37
CFR. §1.20. In addition, if any additional extension of time is required, which has not otherwise
been requested, please consider this a petition therefor and charge any additional fees that may be

required to Deposit Account No. 50-5394.
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CONCLUSION

In view of the foregoing, Applicant submits that the pending claims are allowable. In the

event that Examiner finds remaining impediment to a prompt allowance of this application that
may be clarified through a telephone interview or overcome by an Examiner’s Amendment,

Examiner is invited to contact the undersigned attorney.
Dated this 22 day of December, 2022.
Respectfully submitted,
/Eric L. Maschoff/

Eric L. Maschoff

Registration No. 36596
Attorney for Applicant
Telephone No. (435) 252-1360
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DE LA PROPRIETE INDUSTRIELLE

- @ N° d’enregistrement national : 11 0361 9
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TIAN.
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DISPOSITIF ELECTRIQUE AMOVIBLE DE PROTECTION A USAGE UNIQUE ET SON UTILISATION DANS UNE
INSTALLATION DE PRODUCTION PHOTOVOLTAIQUE D'’ENERGIE ELECTRIQUE D'ORIGINE SOLAIRE.

@ Un dispositif électrique amovible de protection a
usage unique (1) comprend un fusible de coupe-circuit (6),
ainsi que des premier et deuxiéme connecteurs (2, 3) de
connexion isolée électriquement de I'atmosphére extérieure
(A), dans un circuit électrique. Un premier raccordement
électrique (9, 10) raccorde le premier connecteur (2) a la
premiére borne (7) du fusible (6). Un deuxiéme raccorde-
ment électrique (9, 10) raccorde le deuxiéme connecteur (3)
a la deuxiéme borne (7) du fusible (6). Une enveloppe (12,
13) isole électriquement le fusible (6) et les premier et deu-
xieéme raccordements électrique (9, 10) de I'atmosphére ex-
térieure (A).
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Dispositif électrique amovible de protection a usage unique et son
utilisation dans une installation de production photovoltaique d’énergie

électrique d’origine solaire

Domaine technique de l'invention

L’invention se rapporte au domaine de la protection électrique de matériels,
notamment contre les risques de détérioration accompagnant les
surintensités accidentelles. Plus précisément, ['invention concerne un
dispositif électrique amovible de protection a usage unique, du type
comprenant un fusible de coupe-circuit possédant des premiére et deuxiéme

bornes.

L’invention concerne également une utilisation d’un dispositif électrique a
usage unique dans une installation de production photovoltaique d’énergie

électrique d’origine solaire.

Etat de la technique

Les coupe-circuits sont des dispositifs classiques de protection contre les
effets destructeurs d’une surintensité, qu’une telle surintensité résulte d’'un
court-circuit ou bien d’une autre cause. Parmi ces coupe-circuits figurent les
fusibles, qui sont des dispositifs a usage unique se détruisant dés leur

premier fonctionnement et qui sont destinés a étre remplacés aprés ce

premier fonctionnement.

Le raccordement électrique d’un fusible dans un circuit se fait généralement
au moyen d’un porte-fusible tel, qu’il est aisé d’y monter le fusible de maniére
amovible puis d’en retirer ce fusible lors du remplacement de celui-ci. Les

porte-fusibles d'une méme installation électrique sont généralement
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regroupés. lls le sont en particulier quand les fusibles protégeant I'installation

doivent étre enfermés a l'intérieur d’'une ou plusieurs armoires électriques.

Or, de telles armoires électriques sont employées dans de nombreuses
situations, en particulier lorsque l'installation électrique se trouve en tout ou
partie a I'extérieur et que les fusibles la protégeant doivent étre placés a I'abri
de I'humidité et des intempéries, ce qui est le cas dans les centrales

photovoltaiques de production d’électricite.

Dans bien des situations, le regroupement des porte-fusibles dans une
armoire implique de tirer des lignes électriques de raccordement jusqu’a
cette armoire. Ces lignes et leur installation ont un co(t. Les raccordements a
une armoire se traduisent en outre par un allongement des chemins
parcourus par les courants et donc par de plus grandes pertes électriques

lors du fonctionnement.

Par ailleurs, seul un personnel agréé peut, bien souvent, ouvrir les armoires
électriques renfermant les fusibles en fonction. Un fusible a remplacer n’est
alors accessible qu’a ce personnel agréé qu’il est plus difficile et plus colteux
de faire intervenir qu’'un personnel moins qualifié, alors que le changement

en tant que tel d’un fusible est une opération de technicité modeste.

Objet de I'invention

L’invention a au moins pour but de permettre une mise en ceuvre plus simple
et/ou moins colteuse de la protection contre les surintensités, dans certaines

installations électriques au moins.

Selon l'invention, ce but est atteint grace a un dispositif électrique amovible

de protection & usage unique du type précité qui comporte :
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- des premier et deuxiéme connecteurs de connexion isolée
électriquement de I'atmosphére extérieure, dans un circuit
électrique,

- un premier raccordement électrique raccordant le premier
connecteur a la premiére borne du fusible,

- un deuxiéme raccordement électrique raccordant le deuxiéme
connecteur a la deuxieme borne du fusible,

- ainsi qu’une enveloppe isolant électriquement le fusible et les
premier et deuxieme raccordements électriques de I'atmosphére

extérieure.

Le dispositif électrique de protection a usage unique défini ci-dessus est
prévu pour assurer une protection contre les effets d’une surintensité dans
une branche, en étant connecté en série dans cette branche. Son emploi
permet la mise en place d’une protection contre les effets d’'une surintensité
dans une branche méme si cette branche est dépourvue de porte-fusible.
S’affranchir de la nécessité d’'un porte-fusible peut permettre des économies

telles que des économies en matériels et des économies d’installation.

En outre, le dispositif électrique de protection a usage unique selon
I'invention peut aisément étre installé sans étre regroupé avec d’autres
coupe-circuits de protection contre les surintensités, notamment au sein
d’'une armoire électrique, ce qui peut également conduire a des économies
telles que des économies en matériels, des économies d’installation, des
économies consécutives a de moindres pertes électriques et/ou des
économies de maintenance. Lorsqu’l est connecté a I'extérieur d’une
armoire électrique, un dispositif électrique de protection a usage unique selon
I'invention peut étre plus facilement remplacé et il peut I'étre par un
personnel qui ne posseéde pas 'agrément autorisant I’'accés au contenu des

armoires électriques ou, a tout le moins, de certaines d’entre elles.
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Par ailleurs, I'emploi d’'un dispositif électrique de protection a usage unique
selon l'invention peut procurer une liberté quant au choix de I’endroit ou

installer ce dispositif. Cela se traduit par une plus grande facilité d’emploi.

Le dispositif électrique de protection a usage unique défini précédemment
peut incorporer une ou plusieurs autres caractéristiques avantageuses,

isolément ou en combinaison, en particulier parmi celles définies ci-apres.

Avantageusement, I'enveloppe sépare de maniére étanche a I'eau le fusible
et les premier et deuxieme raccordements électriques de ['atmosphere
extérieure. De préférence, les premier et deuxiéme connecteurs sont des
connecteurs de connexion étanche a I’eau dans un circuit électrique. Lorsque
tel est le cas, le dispositif électrique de protection a usage unique peut étre

installé hors d’une armoire électrique, méme s’il est alors exposé a la pluie.

Avantageusement, le fusible est indémontable hors de I'enveloppe sans
détérioration.

Avantageusement, le dispositif électrique de protection a usage unique
comporte une gangue qui renferme un contenu comportant le fusible et une
partie au moins des premier et deuxieme raccordements électriques. De

préférence, la gangue est surmoulée sur ce contenu.

Avantageusement, la gangue est surmoulée directement au moins sur une

partie du fusible.

Avantageusement, la gangue est isolante électriquement et fait partie de

ladite enveloppe.

Avantageusement, le premier raccordement électrique au moins comporte

I'’ame conductrice d’'un cable de raccordement électrique au premier
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connecteur. De préférence, ce cable comprend une gaine étanche a l'eau
dans laquelle passe I'&me conductrice. De préférence, ladite gangue est
étanche a l'eau. De préférence, elle est surmoulée sur un trongcon de la

gaine, de maniere étanche a I'eau.

Avantageusement, chacun des premier et deuxieme connecteurs est formé
par un embout choisi parmi les parties femelle et male complémentaires d’un
raccord électrique de branchement rapide par engagement de ses parties

femelle et male 'une dans l'autre.

Avantageusement, 'un des premier et deuxiéme connecteurs est un embout
femelle du raccord électrique, tandis que l'autre connecteur parmi ces
premier et deuxieme connecteurs est un embout male complémentaire de

I’'embout femelle.

L’invention a également pour objet I'utilisation d’'un dispositif de protection a
usage unique tel que défini précédemment, dans une installation de
production photovoltaique d’énergie électrique d’origine solaire. Selon cette
utilisation, le dispositif électrique & usage unique est connecté de maniéere
amovible, en série dans une branche comportant au moins un module
photovoltaique de production d’électricité a partir d’'un rayonnement solaire

recu.

Description sommaire des dessins

D'autres avantages et caractéristiques ressortiront plus clairement de la
description qui va suivre d’'un mode particulier de réalisation de l'invention
donné a titre d'exemple non limitatif et représenté aux dessins annexés,
parmi lesquels :

- la figure 1 est une vue en perspective d’'un dispositif électrique de

protection a usage unique conforme a l'invention ;
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- lafigure 2 est une vue latérale, avec arrachement, du dispositif électrique
de protection a usage unique représenté a la figure 1 ; et

- la figure 3 est un schéma électrique d’'une portion d’une installation de
production photovoltaique d’énergie électrique d’origine solaire, dans
laquelle plusieurs exemplaires du dispositif électrique de protection a
usage unique des figures 1 et 2 sont utilisés pour assurer des protections

contre des surintensités, conformément a I'invention.

Description d’un mode préférentiel de I'invention

Sur la figure 1 est représenté un dispositif électrique amovible de protection a
usage uniqgue 1, dont la fonction est celle d’'un coupe-circuit, c’est-a-dire
d’interrompre la continuité électrique d’une branche en cas de surintensité

dans cette branche.

Avant de pouvoir remplir sa fonction, le dispositif de protection 1 doit étre
raccordé en série dans une branche électrique, ce pour quoi il comporte deux
connecteurs 2 et 3 de connexion étanche et isolée électriquement dans une
telle branche. Le connecteur 2 est formé par un embout femelle de
branchement rapide connu en soi, qui est destiné a recevoir une partie méle
complémentaire et a former avec celle-ci un raccord électrique étanche a
I’eau, avec isolation électrique par rapport a I'extérieur. Le connecteur 3 est
formé par un embout méle de branchement rapide connu en soi, qui destiné
a étre engagé dans une partie femelle complémentaire pour former avec
celle-ci un raccord électrique étanche a l'eau. Les connecteurs 2 et 3 sont
avantageusement complémentaires, ce qui est le cas dans I'exemple
représenté. De préférence, ils satisfont a la norme francaise NF EN 50521.
Par exemple, les connecteurs 2 et 3 peuvent étre choisis parmi ceux
commercialisés dans la gamme MC3 et dans la gamme MC4 de la société
Multi-Contact AG (Stockbrunnenrain 8, CH-4123 Alischwil ; internet :

www.multi-contact.com). Il peut également s’agir des connecteurs mis sur le
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marché sous la marque SOLARLOK, par la société Tyco Electronics
Corporation.

Un premier céble électrique flexible 4 raccorde le connecteur 2 a une
premiére extrémité d’'un sous-ensemble intermédiaire 5 constitutif du
dispositif de protection 1. Un deuxieéme cable électrique flexible 4, de méme
structure que le premier, raccorde le connecteur 3 & une deuxiéme extrémité
de ce sous-ensemble intermédiaire 5, a 'opposé de la premiere extrémité de
ce dernier.

Ainsi qu’on peut le voir a la figure 2, le sous-ensemble intermédiaire 5
comprend un unique fusible 6 connu en soi, sur chaque borne 7 duquel est
sertie une douille 8 constitutive de I'un de deux éléments conducteurs 9
identiques en métal, par exemple en laiton. Chaque élément conducteur 9
comporte une cosse 11 sertie sur I'ame conductrice 10 de I'un des cébles 4,
et raccorde électriguement I'une des bornes 7 du fusible 6 a cette ame

conductrice 10.

De chaque borne 7 du fusible 6 a I'un des connecteurs 2 et 3, il existe donc
un raccordement électrique qui comprend successivement un élément

conducteur 9 et I'ame 10 d’un céble 4.

Chaque céble 4 posséde une gaine isolante 12 dans laquelle son ame 10
passe de maniere a étre isolée latérallement de I'atmosphere extérieure A et
qui est étanche a l'eau. Les gaines isolantes 12 des céables 4 font partie
d’'une enveloppe isolante et étanche a I'eau, qui compte également une
gangue isolante 13. Cette derniere est moulée d’un seul tenant autour du
fusible 6, des éléments conducteurs 9 et d’un trongon d’extrémité de chaque
céble 4, de maniére a les renfermer et les séparer de 'atmosphére extérieure

A. Plus précisément, la gangue isolante 13 est surmoulée sur son contenu
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formant un noyau central. Notamment, elle est surmoulée en partie sur e
fusible 6.

La gangue 13 est étanche & I'eau en méme temps qu’elle réalise une
isolation électrique entre son contenu et I'atmosphére extérieure A. Cette
gangue 13 est surmoulée sur un trongcon d’extremité de chaque gaine 12, de
maniere étanche a l'eau, en sorte qu’il y a un recouvrement étanche de
chaque gaine 12 sur une partie de sa longueur, par la gangue 13. Dans la
zone de jonction entre une gaine 12 et la gangue 13, I'’étanchéité a I'eau peut
résulter d’'un mariage chimique entre le matériau de I'une et celui de I'autre,
ces matériaux étant choisis pour leur affinité chimique, c’est-a-dire pour leur
capacité a se lier chimiquement entre eux. De maniére complémentaire ou
alternative, I'étanchéité a la jonction de la gangue 13 et d’'une gaine 12 peut
également résulter d’un serrage de la premiére sur la seconde dans la zone
de recouvrement, consécutivement au phénomene de retrait dans la gangue

13 dans la phase de solidification et de refroidissement suivant son moulage.

La gangue 13 peut étre réalisée en tout matériau étanche approprié,
notamment en un polymeére et, par exemple, en Poly(oxyde de phényléne)
encore appelé Polyoxyphénylene (PPO), qui possede des propriétés
diélectriques élevées aussi bien que des qualités de résistance aux chocs

thermiques et aux intempéries.

Sur la figure 3 est partiellement représentée une installation de production
d’énergie électrique qui utilise le rayonnement solaire comme source primaire
d’énergie et qui comprend plusieurs ensembles de panneaux ou modules
photovoltaiques individuels 20 de production d’électricité a partir d’'un
rayonnement solaire recu. Les modules photovoltaiques 20 d’'un méme
ensemble sont raccordés en série de maniére a se succéder au sein d’'une

chaine 21. A cette fin, chaque module photovoltaique 20 est équipé d’'une
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paire de connecteurs complémentaires, qui sont un connecteur femelle 2 et

un connecteur male 3.

Chague chaine 21 de modules photovoltaiques 20 constitue une partie de la
longueur de l'une de plusieurs branches en paralléle, dans chacune
desquelles un dispositif de protection a usage unique 1 est connecté en
série. Une extrémité de chaque chaine 21 est raccordée a la terre. L'autre
extrémité de chaque chaine 21 est raccordée a une ligne de collecte 22, par
I'intermédiaire de 'un des dispositifs de protection a usage unique 1 qui sont

dispersés en extérieur.

La ligne de collecte 22 est équipée d’une succession de connecteurs distants
entre eux, qui sont tous des connecteurs femelle 2 dans P'exemple
représenté, mais qui peuvent étre choisis autrement parmi des connecteurs

complémentaires des connecteurs 2 et 3.

Dans l'installation de production d’énergie électrique de la figure 3, chaque
dispositif de protection a usage unique 1 est connecté au moyen de ses deux
connecteurs 2 et 3, dont un est associé a un connecteur complémentaire 2
ou 3 du dernier module photovoltaique 20 d’une chaine 21 et dont I'autre est
associé a un connecteur complémentaire 2 équipant la ligne de collecte 22.
L’association de deux connecteurs complémentaires 2 et 3 par engagement
de I'un dans l'autre forme un raccord électrique qui est référencé 23 a la

figure 3.

Toujours a la figure 3, la référence 24 désigne une ligne d’un réseau public
de distribution d’énergie électrique en courant alternatif, a laquelle des
montages d’adaptation électrique 25 et 26 raccordent la ligne de collecte 22.
Divers appareillages électrique sont connectés dans les montages 25 et 26,
dont un trouvera un exemple dans le guide UTE C 15-712-1 « Installations

photovoltaiques raccordées au réseau public de distribution », paru le 1er
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10

juillet 2010 (édité et diffusé par PUnion Technique de I'Electricité — Tour
Chantecoq — 5, rue Chantecoq — 92808 Puteaux Cedex — France ; Internet :

http://iwww.ute-fr.com/).

On a constaté que les fusibles 7 des dispositifs de protection 1 s’échauffent
moins du fait des courants les traversant que les mémes fusibles montés
dans des porte-fusibles classiques. On pense que cela résulte d’un meilleur
refroidissement tenant a ce que la gangue 13 facilite la dissipation de
chaleur. On pense également que le surmoulage de cette gangue 13 sur le
fusible intervient dans ce meilleur refroidissement, qui est avantageux en ce
qu’un moindre échauffement des fusibles se traduit par un accroissement de

leur durée de vie.

Si une surintensité se produit dans une chaine 21 de modules
photovoltaiques 20, le fusible 6 du dispositif de protection a usage unique 1
raccordant cette chaine 21 fond et il s’y produit une rupture de la continuité
électrique, ce qui coupe la surintensité. Chaque dispositif électrique de
protection 1 est a usage unique, c’est-a-dire jetable ou non réutilisable, ce
qui signifie qu’il est détérioré et doit étre remplacé et jeté dés son premier
fonctionnement comme coupe-circuit. En effet, le fonctionnement d’un

dispositif de protection 1 conduit a sa destruction.

Le démontage d’'un dispositif de protection 1 usagé consiste a débrancher
ses deux connecteurs 2 et 3, le cas échéant en suivant des préconisations
du fabricant de ces connecteurs, ce qui est trés aisé a réaliser. On procéde
de la maniére inverse pour installer un dispositif de protection 1 opérationnel

a la place d’un dispositif 1 usagé, une fois ce dernier retiré.

L’invention ne se limite pas au mode de réalisation décrit précédemment. En
particulier, la gangue 13 peut ne pas étre surmoulée, méme s'il est

avantageux qu’elle le soit. Par exemple, la gangue 13 peut résulter de
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I'assemblage des différentes parties d’'un boitier ou d’'une coque, au lieu

d’étre surmoulée.

Par ailleurs, un ou chaque élément 9 peut étre supprimé et, par exemple,
remplacé par une soudure de ’'ame 10 du céble 4 correspondant directement
sur une borne 7. Lorsque tel est le cas, on peut avantageusement choisir un
fusible 6 dont chague borne est équipée d’une patte prévue pour étre soudée

a un conducteur.

En outre, l'invention n’est pas limitée a une application dans le domaine de la
production photovoltaique d’énergie électrique, méme si elle trouve

avantageusement application dans ce domaine.
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Revendications

1. Dispositif électrique amovible de protection a usage unique, comprenant
un fusible de coupe-circuit (6) possédant des premiére et deuxieme bornes
(7), caractérisé en ce qu’il comporte :

- des premier et deuxieme connecteurs (2, 3) de connexion isolée
électriquement de I'atmospheére extérieure (A), dans un circuit électrique,

- un premier raccordement électrique (9, 10) raccordant le premier
connecteur (2) a la premiére borne (7) du fusible (6),

- un deuxieme raccordement électrique (9, 10) raccordant le deuxiéme
connecteur (3) a la deuxiéme borne (7) du fusible (6),

- ainsi qu’une enveloppe (12, 13) isolant électriquement le fusible (6) et les
premier et deuxieme raccordements électriques (9, 10) de I'atmospheére
extérieure (A).

2. Dispositif de protection a usage unique selon la revendication 1,

caractérisé en ce que l'enveloppe (12, 13) sépare de maniére étanche a

I'eau le fusible (6) et les premier et deuxiéme raccordements électriques (9,

10) de 'atmosphere extérieure (A), les premier et deuxieme connecteurs (2,

3) étant des connecteurs de connexion étanche a l'eau dans un circuit

électrique.

3. Dispositif de protection a usage unique selon l'une quelconque des

revendications précédentes, caractérisé en ce que le fusible (6) est

indémontable hors de I'enveloppe (12, 13) sans détérioration.

4. Dispositif de protection a usage unique selon l'une quelconque des
revendications précédentes, caractérisé en ce qu'il comporte une gangue

(13) qui renferme un contenu (6, 9) et qui est surmoulée sur ce contenu

Voltage, LLC

EX1021-128



10

15

20

25

30

2983361

13

comportant le fusible (6) et une partie au moins des premier et deuxiéme
raccordements électriques (9, 10).

5. Dispositif de protection a usage unique selon la revendication 4,
caractérisé en ce que la gangue (13) est surmoulée directement au moins

sur une partie du fusible (6, 9).

6. Dispositif de protection a usage unique selon l'une quelconque des
revendications 4 et 5, caractérisé en ce que la gangue (13) est isolante

électriquement et fait partie de ladite enveloppe.

7. Dispositif de protection a usage unique selon l'une quelconque des
revendications 4 a 6, caractérisé en ce que le premier raccordement
électrique au moins (9, 10) comporte I’dme conductrice (10) d’'un céble (4) de
raccordement électrique au premier connecteur, ce cable (4) comprenant une
gaine étanche a I'eau (12) dans laquelle passe I'ame conductrice (10), ladite
gangue (13) étant étanche a I'eau et étant surmoulée sur un troncon de la

gaine (12), de maniere étanche a I'eau.

8. Dispositif de protection & usage unique selon l'une quelconque des
revendications précédentes, caractérisé en ce que chacun des premier et
deuxiéme connecteurs est formé par un embout choisi parmi les parties
femelle et méle complémentaires (2, 3) d’'un raccord électrique (23) de
branchement rapide par engagement de ses parties femelle et male (2, 3)

I'une dans l'autre.

9. Dispositif de protection a usage unique selon la revendication 8,
caractérisé en ce que l'un des premier et deuxi€me connecteurs est un
embout femelle (2) du raccord électrique (23), Pautre connecteur parmi ces
premier et deuxiéme connecteurs etant un embout méle (3) complémentaire

de 'embout femelle (2).

Voltage, LLC

EX1021-129



2983361

14

by

10. Utilisation d’'un dispositif de protection a usage unique (1) selon l'une
quelconque des revendications précédentes, dans une installation de
production photovoltaique d’énergie électrique d’origine solaire, le dispositif
électrique a usage unique (1) étant connecté de maniére amovible en série
dans une branche comportant au moins un module photovoltaique (20) de

production d’électricité a partir d’'un rayonnement solaire regu.
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(19) (1ODE 10 2008 027 189 A1 2009.01.15

Bundesrepublik Deutschland
Deutsches Patent- und Markenamt

(12) Offenlegungsschrift
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Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen
{54) Bezeichnung: Sicherheitselement fiir Fotovoltaikanlagen

{57) Zusammenfassung: Die Erfindung betrifft ein Sicher- 8
heitselement fir Fotovoltaikanlagen, das einzelne So- 14

lar-Panels einer Fotovoltaikanlage in Gefahrfallen elek-
trisch voneinander trennt. Es ist sowohl fiir Freifeldanlagen
als auch auf Dacher montierte Anlagen zum Schutz bei
Branden oder bei mechanischen Einwirkungen, die z. B.
durch umfallende Baume oder Kraftfahrzeugunfalle ausge-
l6st werden konnen, geeignet.

Das Sicherheitselement verfugt Uber zwei elektrische Kon-
takte (3), die durch einen elektrisch isolierenden Siche-
rungskorper (4) voneinander beabstandet sind. Dieser ist
derart stol3- und warmeempfindlich, dass er bei Einwirkung
von erheblichen mechanischen Kraften und bei aulerge-
wohnlichem Warmeeintrag zerstort wird. Die Kontakte (3)
sind mittels eines aus einem Steckerstift (10) udn einer
Buchse (9) bestehenden trennbaren elektrischen Verbin-
dungselements verbunden. Zwischen den beiden Enden
des Sicherungskoérpers (4) ist eine Druckfeder (5) einge-
spannt. Im Gefahrenfall zerbricht der Sicherungskoérper (4)
oder er wird getrennt. Die Feder (5) drickt die Kontakte (3)
weit auseinander und der Steckerstift (10) wird aus der
Buchse (9) gezogen. Die Feder (5) fallt anschlielfend ab.
Dadurch wird der Stromkreis sicher gedffnet.
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Beschreibung

[0001] Die Erfindung betrifft ein Sicherheitselement
fir Fotovoltaikanlagen, das einzelne Solar-Panels ei-
ner Fotovoltaikanlage in Gefahrenfdllen elektrisch
voneinander trennt. Das erfindungsgemalie Sicher-
heitselement ist gleichfalls flr andere, frei verdrahte-
te Elektroanlagen im Innen- und Auf3enbereich ge-
eignet.

[0002] In den letzten Jahren wurden fotovoltaische
Solarzellen standig weiterentwickelt; so konnte ihr
Wirkungsgrad weiter erhéht und ihr Preis deutlich ge-
senkt werden. Da in vielen Landern, insbesondere
auch in Deutschland, sowohl die Anschaffung von
Fotovoltaikanlagen als auch die Abnahme des von
diesen erzeugten Stromes subventioniert wird, wird
die Anschaffung von Fotovoltaikanlagen immer at-
traktiver. Die Folge ist, dass nicht nur die Anzahl von
Fotovoltaikanlagen stetig zunimmt, sondern die Anla-
gen auch im Durchschnitt gréf3er werden, d. h. es
werden pro Anlage immer mehr Panels auf Dachern
bzw. im Freifeld montiert.

[0003] Solar-Panels sind im Normalfall in Serie ge-
schaltet. Demzufolge kdnnen am Ende der Kette bei
starkem Sonneneinfall Spannungen von bis zu 1000
V Gleichspannung (VDC) und Stréme von 8 bis 16 A
oder in Zukunft sogar hdher auftreten. Aufgrund des-
sen besteht in Gefahrfallen, wie z. B. beim Brand ei-
nes Dachstuhls, auf dem eine Solaranlage installiert
ist, oder bei der Kollision eines Kraftfahrzeugs mit ei-
ner Freifeldanlage, fir die Rettungskrafte oder die in
den Unfall verwickelten Personen eine akute Gefahr,
mit lebensgefahrlichen elektrischen Spannungen
bzw. Strémen in Kontakt zu kommen.

[0004] Momentan beschranken sich die Sicher-
heitsvorkehrungen flir Fotovoltaikanlagen im Freifeld
darauf, dass diese eingezaunt werden. Bei auf Da-
chern installierten Fotovoltaikanlagen wurde bislang
auf Sicherheitsvorkehrungen verzichtet, da diese oh-
nehin schwer erreichbar sind.

[0005] Aufgrund der standigen Zunahme der Anzahl
und der Grolie von Fotovoltaikanlagen erhoht sich
auch das Risiko, dass Personen durch von Fotovol-
taikanlagen verursachte Stromschldge Schaden neh-
men und schlimmstenfalls sogar getdtet werden.

[0006] Demnach ist es notwendig, zusatzliche Si-
cherheitsvorkehrungen fir den Betrieb von Fotovol-
taikanlagen zu treffen.

[0007] Aus dem Stand der Technik sind deshalb L6-
sungsvorschlage bekannt, die das Ziel haben, die
Gefahr von Stromschlagen durch Fotovoltaikanlagen
zu verringern oder die zumindest zu diesem Zweck
eingesetzt werden kdnnen.
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[0008] So wird in JP 11040838 A vorgeschlagen,
eine Temperatursicherungseinheit in die ausgehende
Leitung von Solarzellenmodulen mit dem Ziel zu
schalten, die wahrend eines Brandes bzw. nach ei-
nem Brand fiir das Rettungs- bzw. Servicepersonal
bestehende Gefahr von Stromschlagen zu verrin-
gern. Die Funktionsweise der Temperatursicherungs-
einheit ist jedoch nicht naher spezifiziert.

[0009] In der Schrift ist nirgendwo ausgefiihrt, wie
die Uber der Reihenschaltungen der Solar-Panels
auftretende Spannung von bis zu 1000 V sicher ge-
trennt werden soll.

[0010] In DE 20 2006 007 613 U1 wird eine Fotovol-
taikanlage beschrieben, bei der in der elektrischen
Verbindungsleitung zwischen den Fotovoltaikele-
menten und der elektrischen Ubergabestelle eine
thermische Sicherung eingebracht ist, die im Brand-
fall eine elektrische Trennung bewirkt. Die thermi-
sche Sicherung besteht aus einem Schmelzdraht,
der mit einer Schutzhiilse umgeben und mit einer
Zugfeder vorgespannt ist. Beim Uberschreiten einer
kritischen Temperatur erweicht der Draht und wird
aufgrund der Federvorspannung auseinander geris-
sen.

[0011] In beiden Schriften werden ausschliel3lich
thermische Sicherungen berlcksichtigt. Ein umfas-
sender Schutz kann aber nur durch eine sowohl me-
chanisch als auch thermisch auslésende Sicherung
erreicht werden. Damit ist einerseits auch die elektri-
sche Trennung bei Unfallen mit mechanischer Einwir-
kung sichergestellt, anderseits kénnen im Brandfall
Sicherheitselemente aulerhalb des Brandherdes
von Hand ausgeldst werden. Ganz entscheidend ist
in diesem Zusammenhang, dass die Zuleitungskon-
takte auch nach einer mechanischen Einwirkung wei-
terhin isoliert sind, sodass die Gefahr von Strom-
schlagen praktisch ausgeschlossen ist.

[0012] In DE 17 55 996 A wird eine Sicherheitsvor-
richtung fur Fahrzeuge gezeigt, bei der mindestens
ein Glas- oder Keramikréhrchen mit einem Masse-
kdrper verbunden ist, wobei jeweils im Réhrchen und
am Massekdrper ein elektrischer Kontakt befestigt
ist. Dabei sind das mindestens eine Réhrchen und
der Massekdrper derart angeordnet oder mit einer
Feder vorgespannt, dass die Kontakte aufeinander
gepresst werden, wenn die Sicherheitsvorrichtung
starken Beschleunigungen ausgesetzt wird.

[0013] Bei dieser Sicherungsvorrichtung wird bei
starken Beschleunigungen ein interner Kontakt ge-
schlossen. Fur einen Einsatz in Solaranlagen ist je-
doch eine elektrische Trennung erforderlich. Die Si-
cherheitsvorrichtung ist auch nicht fiir einen direkten
Aufprall konstruiert. Des Weiteren wird in der Schrift
nirgendwo angeregt, die Sicherheitsvorrichtung tem-
peraturempfindlich zu gestalten.
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[0014] Aufgabe der Erfindung ist es, ein anforde-
rungsgerechtes Sicherheitselement fiir Fotovoltaik-
anlagen zu schaffen, das beim Uberschreiten einer
Temperaturgrenze, wie z. B. im Falle eines Brandes
oder bei Einwirkung eines mechanischen Stolles
bzw. Schlages, sicher eine dauerhafte elektrische
Trennung der einzelnen Solar-Panels vom Wechsel-
richter bewirkt. Bei ausgeldster Sicherung sollen de-
ren Kontakte nach wie vor elektrisch isoliert sein. Das
Sicherheitselement soll aulerdem einen vergleichs-
weise kleinen Innenwiderstand haben.

[0015] Diese Aufgabe wird erfindungsgemalf durch
die kennzeichnenden Merkmale des Anspruchs 1 ge-
I6st; vorteilhafte Ausgestaltungen und Verwendun-
gen der Erfindung ergeben sich aus den Ansprlchen
2 bis 10.

[0016] Ausgegangen wird von einem Sicherheitse-
lement fiir Fotovoltaikanlagen, das Gber zwei elektri-
sche Kontakte verfligt, die durch einen elektrisch iso-
lierenden Sicherungskoérper voneinander beabstan-
det sind. Nach Mafgabe der Erfindung ist der Siche-
rungskoérper derart sto3- und warmeempfindlich,
dass er bei Einwirkung von erheblichen mechani-
schen Kraften und bei auRergewdhnlichem Warme-
eintrag zerstort wird. Die Kontakte sind mittels eines
trennbaren elektrischen Verbindungselements ver-
bunden. Zwischen den beiden Enden des Siche-
rungskorpers ist ein auf Druck vorgespanntes Druck-
kraftelement eingespannt.

[0017] Es ist vorgesehen, dass der Sicherungskér-
per aus zwei keramischen Rohrsegmenten besteht,
die durch eine Metallschicht zusammengefiigt sind.
Diese metallische Verbindung hat einen niedrigeren
Schmelzpunkt als das Material der beiden Rohrseg-
mente. Eine sichere mechanische Verbindung der
beiden Rohrsegmente kann dadurch erreicht wer-
den, dass ein Rohrsegment an einem Ende aufge-
weitet und das andere Segment in den aufgeweiteten
Bereich des ersten Segmentes eingeschoben ist. Die
ineinandergreifenden Segmente sind an den berih-
renden Flachen mit Metall beschichtet, wobei beide
Metalllagen entweder direkt oder unter Zuhilfenahme
eines Lotes miteinander verbunden bzw. verschmol-
zen sind. Metallisierungen an anderen Bereichen der
Segmente, insbesondere an innen liegenden Berei-
chen, sind zu vermeiden, da sonst die Gefahr elektri-
scher Uberschlage von innen nach aulRen besteht.

[0018] In einer bevorzugten Variante ist die trennba-
re elektrische Verbindung als eine aus einem Ste-
ckerstift und einer Buchse bestehende Steckverbin-
dung ausgeflihrt. Der Steckerstift ist mit dem einen
der beiden Kontakte und die Buchse mit dem ande-
ren der beiden Kontakte verbunden. Am Ende des
Steckerstiftes ist ein Steckerkopf ausgeformt, der, so-
lange die Sicherung noch nicht ausgelést ist, in die
Buchse eingreift.
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[0019] Mit der Verbindung kdnnen selbst bei der
Verwendung von kleinen und kostenginstigen Fe-
dern kleine Ubergangswiderstinde erreicht werden;
auch eine Gbermalige Erwarmung der Feder ist aus-
geschlossen.

[0020] Sowohl der Steckerstift als auch die Buchse
sind mit jeweils einer elektrisch isolierenden Hilse
umgeben. Die Hulsen sind jeweils langer als der zu-
gehdrige Steckerstift bzw. der Stift auf dem sich die
Buchse befindet, d. h., die Hiilsen weisen bezliglich
der Stifte einen Uberstand aus. Bei nicht ausgelds-
tem Sicherheitselement greifen die Enden der beiden
Hulsen ineinander. Dies wird z. B. dadurch erreicht,
dass die Hilsen verschieden grolde Durchmesser ha-
ben und somit ineinander geschoben werden kén-
nen.

[0021] Bei Warmeeinwirkung erweicht bzw. schmilzt
das Lot und beide Segmente sind mit vergleichswei-
se geringer Kraft voneinander trennbar. In diesem
Fall, aber auch durch Zerschlagen des keramischen
Sicherungskérpers, drickt das nun frei werdende
Druckkraftelement die elektrischen Kontakte ausein-
ander. Dabei wird der Steckerstift aus der Buchse ge-
zogen und somit die elektrische Trennung bewirkt.
Die Trennung erfolgt sehr schnell, wodurch die Bil-
dung von ausgepragten Lichtbdégen vermieden wird.
Ein ausgeléstes Sicherheitselement ist am zerstorten
Sicherungskérper und an den meist herabhangen-
den Kontakten auch aus der Ferne gut erkennbar.

[0022] Da sowohl die Buchse als auch der Stecker-
stift durch die isoclierenden Hilsen weitestgehend
verdeckt sind, ist auch bei zerstértem Sicherungskor-
per die Gefahr eines Stromschlages nahezu vollstan-
dig ausgeschlossen.

[0023] Das erfindungsgemafie Sicherheitselement
kann als eigenstédndiges Bauteil cder in Verbindung
mit Solar-Steckverbindern (d. h. Steckverbindern, die
speziell in Solaranlagen zum Anschluss der Module
eingesetzt sind) verwendet werden. Hierzu wird ent-
weder ein erfindungsgemalies Sicherheitselement in
den Stecker bzw. die Buchse des Solar-Steckverbin-
ders integriert oder der Solar-Steckverbinder wird di-
rekt als die trennbare elektrische Verbindung des Si-
cherheitselements verwendet.

[0024] Zur Verwendung des Solar-Steckverbinders
als trennbare elektrische Verbindung ist der Siche-
rungskdérper so grold gewahlt, dass er den kompletten
Solar-Steckverbinder umfasst. Der Stecker des
Steckverbinders ist mit einer Seite des Sicherungs-
korpers und die Buchse mit der anderen Seite des Si-
cherungskérpers kraftschllssig verbunden. So-
lar-Steckverbinder sind immer mit einer Verriege-
lungsvorrichtung versehen, die ein unbeabsichtigtes
Losen der Verbindung verhindert. Bei der Verwen-
dung von Solar-Steckverbindern in Sicherheitsele-
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menten wiirden sie jedoch ein Ausldsen des Sicher-
heitselements verhindern. Die Verriegelungseinrich-
tungen werden deshalb entweder nachtraglich vom
Steckverbinder entfernt oder die fiur die Verwendung
in Sicherheitselementen vorgesehenen Steckverbin-
der werden vorzugsweise von vornherein ochne Ver-
riegelungseinrichtung gefertigt.

[0025] Der Einsatz von bereits zertifizierten So-
lar-Steckverbindern in Sicherheitselementen hat den
Vorteil, dass aufwendige Zertifizierungen flr das Si-
cherheitselement entfallen.

[0026] Zur unkomplizierten Montage werden z. B.
zwei Rohrsegmente, die an der spateren Nahtstelle
vormetallisiert sind und zwischen denen eine Feder
eingebracht ist, derart zusammengesteckt, dass sie
den Solar-Steckverbinder umfassen, wobei ein Rohr-
segment mit dem Stecker und das andere mit der
Buchse des Solar-Steckverbinders kraftschliissig (z.
B. durch Eingreifen in Nuten) verbunden ist. Zum Ver-
binden der Rohrsegmente werden beide Metallisie-
rungen (z. B. durch eine Létlampe) miteinander ver-
schmolzen; wahrenddessen werden beide Segmente
mittels einer Halteklammer zusammengepresst.

[0027] Die Erfindung wird nachfolgend anhand ei-
nes Ausfuhrungsbeispiels naher erlautert; hierzu
zeigt in schematischer Darstellung die Figur das ke-
ramische Sicherheitselement im Schnitt.

[0028] Das Sicherheitselement 4 besteht aus dem
rohrférmigen, auf einer Seite aufgeweiteten Segment
4.1 und dem rohrférmigen Segment 4.2, die in darge-
stellter Weise ineinander eingreifen. Beide Segmente
sind in einer Warnfarbe eingefarbt. In beiden aufleren
Enden der Segmente 4.1 und 4.2 sind die Kabelver-
schraubungen 1 mittels der Gewinde 14 einge-
schraubt. Die beiden Solarkabel 2 sind durch jeweils
eine der Kabelverschraubungen 1 gefuhrt; die Kabel-
durchfihrungen sind mit den Dichtringen 12, die
durch das Einschrauben der Kabelverschraubungen
1 in der Sicherungskoérper 4 zusammengedrickt wer-
den, abgedichtet.

[0029] Die dem Auseinanderdriicken der Segmente
4.1 und 4.2 dienende Metallfeder 5§ ist zwischen den
ringférmigen Anschlagscheiben 13, die jeweils auf
den Stirnseiten der Kabelverschraubungen 1 auflie-
gen, eingespannt. Zwischen den Segmenten 4.1 und
4.2 befindet sich eine Metallschicht 8 aus einer Zinn-
legierung, die diese miteinander verbindet.

[0030] Die beiden von den Segmenten 4.1/4.2 um-
fassten Enden der Solarkabel 2 bilden jeweils die
Kontakte 3, wobei an einem der Kontakte 3 der Ste-
ckerstift 10 und am andern die Buchse 9 angebracht
ist. Sowohl der Steckerstift 10 als auch die Buchse 9
bestehen aus korrasionsbestandigem Messing. Opti-
onal kénnen sie auch vergoldet sein. Am Ende des
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Steckerstifts 10 ist der mit Kontaktlamellen versehe-
ne Steckerkopf 11 ausgeformt. Solange der Siche-
rungskoérper 4 intakt ist, greift der Steckerkopf 11 in
die Buchse 9 ein. Die Verbindung zwischen dem Ste-
ckerkopf 11 und der Buchse 9 ist mit geringer Kraft-
wirkung I6sbar.

[0031] Die Buchse 9ist von der Hulse 7 und der Ste-
ckerstift 10 von der Hllse 6 umschlossen. Die beiden
Hullsen stehen gegenuber der Buchse 9 bzw. dem
Steckerstift 10 mehrere Millimeter Uber. Die Hllse 7
hat einen gréf3eren Durchmesser als die Hulse 6, so-
dass bei nicht ausgeldstem Sicherheitselement die
Hulse 6 in die Hllse 7 eingreift.

[0032] Die Erweichungstemperatur der fir die Me-
tallschicht 8 verwendeten Metalllegierung und die Fe-
dervorspannung sind so ausgelegt, dass beim Uber-
schreiten von einer fur einen Brandfall typischen
Temperaturgrenze die Segmente 4.1 und 4.2 ge-
trennt werden. Ein mechanischer Stof bzw. Schlag,
z. B. bewirkt durch Rettungskréafte, fihrt zum Zerbre-
chen des keramischen Sicherungskdérpers 4; auf
Grund der Federvorspannung wird der Steckerkopf
11 aus der Buchse 9 gezogen. AuRerdem werden der
Steckerstift 10 und die Buchse 9 sowie die beiden
Kontakte 3 weit auseinander gedrlckt.

[0033] Die Segmente 4.1 und 4.2 bzw. die Bruchsti-
cke des Sicherungskdrpers 4 und die Feder 5 fallen
ab. Der Steckerstift 10 und die Buchse 9 sind jedoch
nach wie vor durch die Schutzhllsen 6, 7 (berdeckt.
Infolgedessen ist die Gefahr eines Stromschlages
durch Berlihren des Stifts 10 bzw. der Buchse 9 prak-
tisch ausgeschlossen.

[0034] Die Positionierung der Sicherheitselemente
ist innerhalb der Fotovoltaikanlage und auch ohne
Weiters auf3erhalb, gleichwohl bevorzugt aber in ihrer
Nahe, moglich. Bei einer Freifeldanlage ist es vorteil-
haft, die Sicherheitselemente direkt an der Aul3ensei-
te der Tragergerlste anzubringen, sodass bei einer
ungewollten mechanischen Einwirkung, z. B. durch
einen Kraftfahrzeugunfall, mdglichst viele Sicher-
heitselemente ausgeldst werden. Bei einer Dachan-
lage ist es hingegen sinnvoll, die Sicherheitselemen-
te am Rand der Fotovoltaikanlage, z. B. an der Dach-
kante, anzubringen, sodass sie vom Rettungsperso-
nal zielgerichtet und problemlos, z. B. mit Hilfe von
geeignetem Feuerwehr-Werkzeug oder auch durch
einen Loschstrahl, ausgeldst werden kénnen.

[0035] Das vorgestellte Sicherheitselement ist kos-
tenglnstig als Serienprodukt herstellbar, langzeitsta-
bil und kann als Kabelzwischenstlick an beliebigen
Stellen der Verkabelung der einzelnen Solar-Panels
eingefiigt werden. Im Ubrigen ist der Sicherungskér-
per 4 so ausgelegt, dass er Hagelschlag widersteht.
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Bezugszeichenliste

Kabelverschraubungen

Solarkabel

Kontaktflache

Keramikkérper (Sicherungskorper)
aufgeweitetes rohrférmiges Segment
rohrférmiges Segment

Druckfeder

Schutzhilse fir Stecker

Schutzhulse fur Buchse
Metallschicht (Lot)

Buchse

Steckerstift

Steckerkopf

Dichtring

Ringscheibe

Gewinde (AulRengewinde Kabelverschrau-
bung, Innengewinde Keramikrohr)
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ZITATE ENTHALTEN IN DER BESCHREIBUNG

Diese Liste der vom Anmelder aufgefiihrten Doku-
mente wurde automatisiert erzeugt und rst aus-
schlieBlich zur besseren Information des Lesers auf-
genommen. Die Liste ist nicht Bestandfeil der deut-
schen Patent- bzw. Gebrauchsmusteranmeldung.
Das DPMA dbernimmt keinerlei Haftung fir efwaige
Fehler oder Auslassungen.

Zitierte Patentliteratur
- JP 11040838 A [8808]

- DE 202006007613 U1 [8818]
- DE 1755996 A [8812]
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Patentanspriiche

1. Sicherheitselement fiir Fotovoltaikanlagen,
das in gleicher Weise auch flr andere frei verdrahtete
Elektroanlagen im Innen- und Auf3enbereich verwen-
det werden kann, mit zwei elektrischen Kontakten (3),
die durch einen elektrisch isolierenden Sicherungs-
korper (4) voneinander beabstandet sind, dadurch
gekennzeichnet, dass der Sicherungskoérper (4) der-
art stol3- und warmeempfindlich ist, dass er bei Ein-
wirkung von erheblichen mechanischen Kraften und
bei aultergewdhnlichem Warmeeintrag zerstort wird,
wobei die Kontakte (3) mittels eines trennbaren elek-
trischen Verbindungselement verbunden sind und ein
auf Druck vorgespanntes Druckkraftelement (5) zwi-
schen den beiden Enden des Sicherungskérpers (4)
eingespannt ist.

2. Sicherheitselement nach Anspruch 1, dadurch
gekennzeichnet, dass der Sicherungskoérper (4) aus
zwei stoRempfindlichen, rohrférmigen Segmenten
(4.1, 4.2) aus Keramik besteht, die mittels einer Me-
tallschicht (8) zusammengefligt sind, wobei das Me-
tall einen niedrigeren Schmelzpunkt als das kerami-
sche Material der beiden Segmente (4.1, 4.2) hat.

3. Sicherheitselement nach Anspruch 2, dadurch
gekennzeichnet, dass das eine Rohrsegment (4.1)
an einem Ende aufgeweitet ist und ein Ende des an-
deren Rohrsegments (4.2) in den aufgeweiteten Be-
reich eingreift, wobei die Innenseite des aufgeweite-
ten Bereichs des einen Teilabschnitts mit der Au3en-
seite des eingreifenden Endes des anderen Teilab-
schnitts mittels der Metallschicht (8) verbunden ist.

4. Sicherheitselement nach Anspruch 1 bis 3, da-
durch gekennzeichnet, dass die trennbare elektri-
sche Verbindung aus einem Steckerstift (10), der mit
dem einen der beiden Kontakte (3), und aus einer
Buchse (9), die mit dem anderen der beiden Kontakte
(3) verbunden ist, besteht, wobei am Ende des Ste-
ckerstifts (10) ein Steckerkopf (11) ausgeformtist, der
bei nicht ausgeléstem Sicherheitselement in die
Buchse (9) eingreift.

5. Sicherheitselement nach Anspruch 4, dadurch
gekennzeichnet, dass der Steckerkopf (11) Kontakt-
lamellen aufweist.

6. Sicherheitselement nach Anspruch 4 und 5,
dadurch gekennzeichnet, dass die Buchse (9) und
der Steckerstift (10) vergoldet sind.

7. Sicherheitselement nach Anspruch 4 bis 6, da-
durch gekennzeichnet, dass sowohl der Steckerstift
(10) als auch die Buchse (9) mit jeweils einer elek-
trisch isolierenden Hilse (6, 7), die jeweils zum Ste-
ckerstift (10) und zur Buchse (9) einen Uberstand ha-
ben, umgeben sind, wobei bei nicht ausgeléstem Si-
cherheitselement eine der beiden Hilsen in die ande-
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re greift.

8. Sicherheitselement nach Anspruch 1 bis 3, da-
durch gekennzeichnet, dass als trennbare elektri-
sche Verbindung ein Solar-Steckverbinder verwen-
det ist, dessen Verriegelungsvorrichtung entweder
entfernt wurde oder der von vornherein ohne eine
solche gefertigt ist, wobei jeweils eine Seite des Si-
cherungskérpers (4) mit dem Stecker und die andere
Seite des Sicherungskérpers (4) mit der Buchse des
Solar-Steckverbinders kraftschllssig verbunden ist.

9. Verwendung des Sicherheitselements nach
den Ansprichen 1 bis 7 als Bestandteil eines So-
lar-Steckverbinders.

10. Verwendung des Sicherheitselements nach
Anspruch 9, dadurch gekennzeichnet, dass das Si-
cherheitselement entweder im Stecker oder in der
Buchse des Solar-Steckverbinders integriert ist.

Es folgt ein Blatt Zeichnungen
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(57) Abstract: The present invention relates to a repeat-
able fuse, and more particularly to a repeatable fuse with
high reliability which protects against overheating and pre-
vents overcurrent from flowing into a circuit by using an
elastic member. The repeatable fuse according to the
present invention includes: a housing having an internal
space; a first lead terminal disposed at one side of the
housing; a second lead terminal insulated rom the housing
and disposed at the other side of the housing; a spindle
electrically disposed inside the housing to be electrically
connected to the first lead terminal and disconnected from
the second lead terminal; an elastic member installed in-
side the housing, wherein the elastic member is connected
to the spindle and disconnects the spindle from the second
lead terminal; and a separation preventing groove disposed
inside the housing and preventing the separation of the
clastic member by allowing a portion of the clastic member
to be seated thereon. According to embodiments of the
present invention, it is possible to prevent the elastic mem-
ber from straying from the original position or being wob-
bled during stretching or compressing of the elastic mem-
ber. This can provide a highly reliable fuse which is stably
connected or disconnected. Also, the embodiments of the
present invention can provide a repeatable fuse maintain-
ing its operating characteristic during repeated use, and de-
crease contact resistance to allow power consumption to be
reduced in a normal operating state, not an overheating or
overcurrent state.
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(54) Title: FUSE
(54) Bezeichnung: SCHMELZSICHERUNG

(57) Abstract

rated in any circuit since it is about the size of a resistor.

(57) Zusammenfassung

lich ungefihr die Grosse eines Widerstandes aufweist.

In order to protect in particular electronic circuits from overheating, current or
voltage surges, and transients, a fuse is proposed which includes a fuse wire (7) be-
tween two connecting wires (8a, 8c), conveniently in the form of resistance wires, on a
fuse body (1). The fuse wire (7) is routed over several partitions (5a, 5b, 5¢), advanta-
geously three of different heights, and through two openings (6a, 6¢) in the central
zone (1b) of the fuse body, to connector points (3a, 3c) where it is connected fo the re-
sistance wires (8a, 8¢c). The fuse provides protection simultaneously against voltage
and current overloads, transients and thermal overloads, and can readily be incorpo-

Um insbesondere empfindliche eclektronische Schaltungen vor thermischer
Uberhitzung und Strom- oder Spannungsstdssen sowie Transienten zu sichern, wird
eine Schmelzsicherung vorgeschlagen, die auf einem Sicherungskérper (1) zwischen
zwei Verbindungsdrihten (8a, 8c), vorteilhafterweise in Form von Widerstandsdriih-
ten, einen Schmelzdraht (7) umfasst, der iiber mehrere, vorteilhafterweise drei unter-
schiedliche Hohen aufweisende Querwandungen (5a, 5b, 5¢) und durch zwei Offnun-
gen (63, 6¢) im mittleren Bereich (1b) des Sicherungskérpers zu Anschlussstellen (3a,
3c) fir die Verbindung mit den Widerstandsdriihten (8a, 8c) gefiihrt ist. Diese
Schmelzsicherung dient gleichzeitig als Uberspannungs-, Uberstrom-, Transienten
und Thermosicherung und ist problemlos in jede Schaltung einsetzbar, da sie ledig-

SECTION A-A
SCHNITT A-A

+ Siehe Riickseite
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SCHMET.ZSTCHERUNG

Die vorliegende Erfindung betrifft eine Schmelzsicherung
gemdss dem Oberbegriff des Patentanspruchs 1.

Insbesondere empfindliche elektronische Schaltungen, wie sie
beispielsweise in aufwendigen Steuerungen, Computern, etc. zur
Anwendung gelangen, werden in der Regel mittels
Schmelzsicherungen vor iiberh&hten Spannungen oder Strémen
gesichert, um deren Zerstdrung zu verhindern. Dies ist
speziell iiberall dort von Vorteil, wo relativ einfache und
billige Netzteile verwendet werden, die die iiber die
o6ffentliche Stromversorgung, resp. das Stromnetz zur Verfiigung
gestellte Spannung mit ihren Variationen und Stromstdssen
nicht zu glitten, kompensieren oder auszufiltern vermdgen.

HerkOmmliche Schmelzsicherungen, die iblicherweise aus einem
Widerstands- oder Schmelzdraht bestehen, der in einem
Glasrdhrchen zwischen zwei Rontaktschuhe eingespannt ist, oder
die &ahnlich aufgebaut sind, sind nicht in der Lage, in der
Stromversorgung kurzfristig auftretende Transienten zu
unterdriicken und schnell genug auf Ueberhitzungen der
Schaltung zu reagieren, um diese vor hitzebedingten Schiden zu
bewahren. Unerwiinschte Transienten werden daher in den
herkémmlichen elektronischen Schaltungen, mittels diskreten
Vorwiderstdnden eliminiert und separate Thermosicherungen
werden fir die Schicherung der Schaltungen und/oder Gerdte
gegen Ueberhitzung eingesetzt.

Der vorliegenden Erfindung liegt die Aufgabe zugrunde, eine
Schmelzsicherung zu schaffen, die einen nachgeschalteten
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Verbraucher, beispielsweise in Form einer elektronischen
Schaltung, gleichzeitig gegen Ueberspannungen, Ueberstréme und
Transienten spwoe Ueberhitzung sichert und in ihren
Abmessungen mdglichst klein ist und auf jeden der erwidhnten
Stoérfaktoren einzeln so schnell reagiert, dass der Verbraucher
mit Sicherheit vor Schidden bewahrt bleibt. Die neue
Schmelzsicherung soll ferner mechanisch so konstruiert sein,
dass mit Sicherheit vermieden wird, dass beim sogenannten
Durchbrennen der Sicherung verfliissigter Schmelzdraht nach dem
Abtropfen und Wiedererstarren eine neue elektrisch leitende
Verbindung zwischen den beiden Sicherungskontakten herstellen
kann.

Erfindungsgemédss wird diese Aufgabe durch eine
Schmelzsicherung geldst, wie sie im Patentanspruch 1 definiert
ist. '

Der Aufbau und die Funktion einer vorteilhaften
Ausfiihrungsvariante einer solchen erfindungsgemidssen
Schmelzsicherung wird hiernach anhand der Zeichnung erldutert.
In Letzterer zeigt

Fig. 1 den Korper einer solchen erfindungsgemissen
Schmelzsicherung von oben gesehen, ohne eingelegte Schmelz-
und Widerstandsdrihte,

Fig. 2 den Schmelzsicherungskdérper nach Fig. 1 im Langsschnitt
entlang der Linie A-A, wobei der Schmelzdraht eingelegt und
Widerstandsdrahte angedeutet sind.

Man erkennt in den Fig. 1 und 2 einen Kérper 1 einer
erfindungsgemissen Schmelzsicherung, welcher Kborper im
wesentlichen drei Korperbereiche 1a, 1b, und 1c umfasst und
vorteilhafterweise aus Kunststoff oder Keramik besteht. Die
Kérperbéreiche 1a und 1c konnen einander identisch und
spiegelbildlich beziiglich einer Symmetrieachse B-B mit dem
mittleren KSrperbereich 1b verbunden sein. Sie sind
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vorteilhafterweise mit je einem Anschlussdraht 2a, resp. 2c
bestiickt, die dem Einléten der erfindungsgeméssen
Schmelzsicherung z.B. in eine gedruckte Schaltung dienen
kénnen. Es ist giinstig, wenn die beiden seitlichen
Koérperbereiche 1a und 1c im wesentlichen einen kreisrunden
Querschnitt aufweisen und schraubenihnlich geformt sind. Da,
wo sie in den mittleren Kdrperbereich 1b Ubergehen, weisen die
beiden dusseren Kérperbereiche 1a und 1c vorteilhafterweise je
eine Abflachung 3a und 3c auf, deren Funktion weiter unten
beschrieben wird.

Der mittlere Kérperbereich 1b ist in Draufsicht
vorteilhafterweise im wesentlichen rechteckig gestaltet und
weist eine Umrandung 4 auf, innerhaldb von welcher ein
zentraler Block 5 mit drei Querwandungen 5a, 5b und 5c¢
angeordnet ist. Die mittlere Querwandung 5b ist dabei h&her
als die beiden anderen Querwandungen 5a und 5c¢, an welche sich
je eine Oeffnung 6a resp. 6c anschliesst. Die dusseren
Bereiche 54 und 5e der mittleren Querwandung 5b sind
vorteilhafterweise bis auf die Hdhe der Umrandung 4
hochgezogen und dienen dem Schmelzdraht 7 als seitliche
Begrenzungen, resp. Anschléige.

Wie aus Fig. 2 ersichtlich ist, wird der Schmelzdraht 7, bei
dem es sich vorteilhafterweise um einen Flachdraht aus einer
eutektischen Blei-Wismuth-Legierung mit einem Schmelzpunkt von
ca. 125° C handelt, von der Abflachung 3a am seitlichen
Korperbereich 1a durch die Oeffnung 6a im mittleren
Korperbereich 1b iiber die drei Querwandungen 5a, 5b und 5c und
durch die Oeffnung 6c zur Abflachung 3c am seitlichen
Korperbereich 1c gefiithrt. An beiden Abflachungen 3a und 3c
steht er in elektrischem Kontakt mit in den schraubenférmigen
Rillen der seitlichen Korperbereiche 1a und 1c eingelegten
Widerstandsdr&hten 8a und 8c, die ihrerseits auch mit den
jeweiligen Kontaktdrihten 2a, resp. 2c derart verbunden sind,
dass sie um diese herumgewickelt werden. Dadurch entsteht eine
elektrische Verbindung zwischen dem Anschlussdraht 2a und dem
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Anschlussdraht 2c¢, die iiber den Widerstandsdraht 8a, den
Schmelzdraht 7 und den Widerstandsdraht 8c fiihrt. Zwecks
Erhéhung der Kontaktsicherheit kdénnen die Kontaktzonen
Anschlussdraht 2a / Widerstandsdraht B8a, Widerstandsdraht 8a /
Schmelzdraht 7 sowie Schmelzdraht 7 / Widerstandsdraht 8c und
Widerstandsdraht 8c / Anschlussdraht 2c mit einem elektrisch
leitenden Kleber, beispielsweise einem kupfer- oder
silberhaltigen Zweikomponentenkleber, bedeckt werden. Aufgrund
der tiefen Schmelztemperatur des Schmelzdrahtes 7 ist ein
Verléten des Schmelzdrahtes 7 mit den Widerstandsdrihten 8a
und 8c sehr schwierig und kaum rationell moéglich, aber bei
entsprechender Wahl des Lotes nicht ausgeschlossen. Die drei
Kérperbereiche 1a, 1b und 1c der beschriebenen
Ausfiihrungsvariante einer erfindungsgemissen Schmelzsicherung
werden zwecks Vermeidung mechanischer Beschédigungen des
Schmelzdrahtes und der Widerstandsdrihte vorteilhafterweise in
ein Kunststoffréhrlein, méglichst in Form eines
Schrumpfschlauches, gelegt, derart, dass ein Bauteil entsteht,
das sowohl dem Aussehen nach wie auch in punkto Dimensionen im
wesentlichen einem Widerstand entspricht.

Der Fachmann erkennt leicht, dass das Einlegen eines
Schmelzdrahtes zwischen zwei Widerstandsdraht-Wicklungen, von
denen jede als Vorwiderstand dient, vorteilhaft ist und die
Schmelzsicherung in beiden Einbaurichtungen gegen Transienten
unempfindlich macht, da diese durch den jeweiligen
Vorwiderstand weitgehend eliminiert werden. Die Verwendung
eines flachen, im wesentlichen einen rechteckigen Querschnitt
aufweisenden Schmelzdrahtes unterstiitzt dabei die Wirkung des
Vorwiderstandes.

Die Verwendung eines Schmelzdrahtes mit einer
Schmelztemperatur von nur ca. 125° C ist ebenfalls sehr
vorteilhaft und kann praktisch nur dank der erfindungsgemissen
Verbindung eines Schmelzdrahtes mit Widerstandsdraht-
Vorwiderstdnden auf einem Sicherungskoérper realisiert werden.
Dabei ist zu beriicksichtigen, dass bei Bedarf auf die
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Widerstandsdraht-Wicklungen verzichtet werden kann und an
deren Stelle niederohmige Verbindungsdrédhte die elektrische
Verbindung zwischen Schmelzdraht und Anschlussdrihten
herstellen kénnen. Durch diese oder die Widerstandsdrihte ist
der Schmelzdraht 7 thermisch genligend von den Anschlussdridhten
isoliert, derart, dass diese problemlos z.B. in eine gedruckte
Schaltung eingeldtet werden kénnen, ohne dass das Risiko
besteht, dass der Schmelzdraht dadurch zum Schmelzen gebracht
wird. Andererseits gestattet es der tiefe Schmelzpunkt der
eutektischen Blei-Wismuth-Legierung aber, die Schmelzsicherung
auch als Thermosicherung einzusetzen, die abschmilzt, bevor
eine Ueberhitzung im Bereich der die Schmelzsicherung
tragenden Schaltung dieser Schaden zufiigen kann.

Der Fachmann erkennt weiter, dass die Formgebung des zentralen
Blockes 5 mit seinen drei Querwandungen 5a, 5b und 5c grosse
Vorteile gegeniiber herk&mmlichen Schmelzsicherungen bietet,
denn in keiner Lage der Schmelzsicherung kann durchgebrannter
und abgeschmolzener Schmelzdraht eine die beiden verbleibenden
Schmelzdrahtenden verbindende Schmelzspur bilden.

Der Fachmann erkennt, dass es durchaus méglich ist, die
erfindungsgemisse Schmelzsicherung im Detail anders aufzubauen
als dies beim beschriebenen vorteilhaften Ausfihrungsbeispiel
der Fall ist. Derartige konstruktive Aenderungen liegen im
Bereiche dessen, was der FPachmann ohne erfinderisches Dazutun
schaffen kann und werden daher hier nicht niher umschrieben.

Die hiervor beschriebene und in der Zeichnung dargestellte
Ausfihrungsvariante einer erfindungsgemidssen Schmelzsicherung
lésst sich automatisch und in grossen Serien kostengiinstig
herstellen. Die H&he des Schaltstromes kann durch eine
addaquate Dimensionierung des Querschnittes des Schmelzdrahtes
bestimmt werden. Der Wert der beiden Vorwiderst&nde ist durch
eine entsprechende Wahl eines Widerstandsdrahtes ebenfalls
problemlos einstellbar.
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Es ist selbstverstandlich, dass je nach Einsatzart der
erfindungsgemdssen Schmelzsicherung die Anschlussdrihte 2a und
2c beispielsweise durch Kontaktschuhe ersetzt werden koénnen,
die in bekannter Art und Weise auf die beiden Enden der
seitlichen KO6rperbereiche 1a und 1c aufsetzbar sind.

Die erfindungsgemdsse Schmelzsicherung bietet gegeniiber den
bekannten Elementen dieser Art wesentliche Vorteile, die
insbesonder darin liegen, dass ein einziges klein
dimensioniertes diskretes Element mehrere Funktionen erfiillen
kann.
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PATENTANSPRUECHE

1. Schmelzsicherung mit einem Sicherungskorper (1) und einem
zwischen zwei Anschliissen (2) angeordnetem Schmelzdraht (7).,
dadurch gekennzeichnet, dass zwischen dem Schmelzdraht (7) und
den Anschliissen (2a, 2c¢) je ein auf je einem seitlichen
Bereich (1a, 1c¢) des Sicherungskdrpers (1) aufgewickelter
Verbindungsdraht (8a, 8c) angeordnet ist und dass der
Schmelzdraht (7) in einem mittleren Bereich (1b) des
Sicherungskérpers (1) angeordnet ist, der mehrere
Querwandungen (5a, 5b, 5¢) unterschiedlicher H®he sowie
Oeffnungen (6a, 6c) fir das Durchfiihren des Schmelzdrahtes (7)
aufweist.

2. Schmelzsicherung nach Anspruch 1, dadurch gekennzeichnet,
dass die seitlichen Bereiche (1a, 1c) des Sicherungskérpers
(1) je eine Abflachung (3a, 3c) aufweisen, die der
elektrischen Verbindung zwischen Schmelzdraht (7) und
Verbindungsdraht (8a, 8c) dienen.

3. Schmelzsicherung nach Anspruch 1, dadurch gekennzeichnet,
dass die Verbindungsdridhte (Ba, 8c) Widerstandsdrihte sind.

4. Schmelzsicherung nach Anspruch 1, dadurch gekennzeichnet,
dass der mittlere Bereich (1b) des Sicherungskdrpers (1) eine
rundum gehende Umrandung (4) aufweist, innerhalb von welcher
die drei Querwandungen (5a, 5b, 5c) angeordnet sind, von denen
die mittlere (5b) die grdsste Hohe aufweist.

5. Schmelzsicherung nach Anspruch 1, dadurch gekennzeichnet,
dass die seitlichen Bereiche (1a, 1c) des Sicherungskérpers
(1) schraubenférmig ausgebildet sind.
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6. Schmelzsicherung nach Anspruch 4, dadurch gekennzeichnet,
dass die mittlere Querwandung (5b) an ihren seitlichen
Randbereichen (54, 5e) erhéht ist.

7. Schmelzsicherung nach Anspruch 1, dadurch gekennzeichnet,
dass der Sicherungskérper (1) mit eingelegtem Schmelzdraht (7)
und aufgewickelten Verbindungsdrihten (8a, 8c) in einem
rohrférmigen Mantel untergebracht ist.

8. Schmelzsicherung nach Anspruch 1, dadurch gekennzeichnet,
dass die Anschliisse (2a, 2c) im Sicherungsk&rper (1)
eingegossene Anschlussdrdhte oder auf die seitlichen Bereiche
(1a, 1c) des Sicherungskérpers (1) aufgesetzte Kontaktschuhe
sind.

9. Schmelzsicherung nach Anspruch 1, dadurch gekennzeichnet,
dass der Schmelzdraht (7) aus einer eutektischen Blei-Wismuth-
Legierung mit einem Schmelzpunkt bei ungefihr 125° C besteht.

10. Schmelzsicherung nach Anspruch 29, dadurch gekennzeichnet,
dass der Schmelzdraht (7) einen im wesentlichen rechteckigen
Querschnitt aufweist. ’
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(19) (10 DE 20 2006 007 613 U1 2006.09.21

Bundesrepublik Deutschland
Deutsches Patent- und Markenamt

2) Gebrauchsmusterschrift

(21) Aktenzeichen: 20 2006 007 613.1 nintce: HOZN 6/00 (2006.01)
(22) Anmeldetag: 11.05.2006

(47) Eintragungstag: 17.08.2006

(43) Bekanntmachung im Patentblatt: 21.09.2006

(73) Name und Wohnsitz des Inhabers: (74) Name und Wohnsitz des Vertreters:

Beck, Manfred, 93346 lhrlerstein, DE Benninger und Partner, 93047 Regensburg

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen

(54) Bezeichnung: Fotovoltaikanlage und Brandschutzsicherung hierfiir

(57) Hauptanspruch: Fotovoltaikanlage (10) mit wenigstens 40
einem Fotovoltaikelement (12) zur Dach- oder Freiflachen- 72

montage und mit elektrischen Verbindungsleitungen (16) /) /
zur Ubertragung von Gleichspannung zu einer elektrischen

Ubergabestelle (18) bzw. zu einem Wechselrichter (19), ge- E[] /

kennzeichnet durch eine thermische Sicherung in der elek-

trischen Verbindungsleitung {(16) zwischen dem wenigs- 20
tens einen Fotovoltaikelement (12) und der elektrischen 20
Ubergabestelle (18). ))/ )
I
T
19
Voltage, LLC
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DE 20 2006 007 613 U1

Beschreibung

[0001] Die vorliegende Erfindung betrifft eine Foto-
voltaikanlage mit den Merkmalen des Oberbegriffs
des unabhangigen Anspruchs 1 sowie eine Brand-
schutzsicherung fur eine Fotovoltaikanlage.

[0002] Fotovoltaikanlagen werden zur Erzeugung
von elektrischer Energie durch Umwandlung von so-
larer Strahlungsenergie in vielfaltigen Varianten ein-
gesetzt. Bekannte Anordnungen sehen eine Vielzahl
von einzelnen Fotovoltaikelementen vor, die bspw.
auf Gebaudedachern oder auf Freiflachen aufgestellt
und gruppiert sein kénnen. Die einzelnen Elemente
sind in der Regel in Gruppen in Serie geschaltet, so
dass die bereitgestellte elektrische Gleichspannung
zu einem Wechselrichter geleitet und in ein &ffentli-
ches Stromnetz eingespeist oder zu eigenen Ver-
wendung bereitgestellt werden kann.

[0003] Im Schadens- oder Stérfall, insbesondere
bei Branden, kénnen die von der Anlage bereitge-
stellten elektrischen Spannungswerte jedoch zu Pro-
blemen fuhren, da bei den typischerweise auftreten-
den Brandtemperaturen die Leitungsisolierungen
rasch verschmoren, so dass Kurzschllisse entstehen
konnen. Auftreffendes Loschwasser kann zusatzli-
che Probleme verursachen, da nicht isolierte Lei-
tungsabschnitte in Verbindung mit dem Loschwasser
zu Funkenlberschlagen fiilhren kdnnen. Die Brand-
bekampfung ist deshalb schwierig und fir die Feuer-
wehrleute gefahrlich. Zudem ist fir die Brandbe-
kampfer nicht erkennbar, ob eine potenzielle Gefahr-
dung durch stromflihrende offene Leitungen vorliegt
oder nicht.

[0004] Ein Ziel der vorliegenden Erfindung besteht
darin, eine Sicherung fiir Fotovoltaikanlagen zur Ver-
fugung zu stellen, die im Stoérfall, insbesondere bei
auftretenden Branden, eine Gefahrdung der Brand-
bekampfer zuverlassig verhindern kann.

[0005] Dieses Ziel der Erfindung wird mit dem Ge-
genstand des unabhangigen Anspruchs erreicht.
Merkmale vorteilhafter Weiterbildungen der Erfin-
dung ergeben sich aus den abhangigen Ansprichen.

[0006] Eine erfindungsgemafle Fotovoltaikanlage
umfasst wenigstens ein Fotovoltaikelement zur
Dach- oder Freiflachenmontage und eine elektrische
Verbindungsleitung zur Ubertragung von Gleichspan-
nung zu einer elektrischen Ubergabestelle. Die Erfin-
dung sieht eine thermische Sicherung in der elektri-
schen Verbindungsleitung zwischen dem wenigsten
einen Fotovoltaikelement und der elektrischen Uber-
gabestelle vor. Die thermische Sicherung sorgt fur
eine Unterbrechung der Leitungsverbindung und da-
mit der elektrischen Leitung bei einer definierbaren
Grenztemperatur, typischerweise bei einer Tempera-
tur, wie sie bei Branden auftritt. Die erfindungsgema-
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Re thermische Sicherung ermdéglicht somit eine effek-
tive Brandsicherung und verhindert dadurch, dass
bei einem Gebaude- oder Anlagebrand das Ver-
schmoren von elektrischen Leitungsisoclierungen zur
Spannungsiberschlagen, Funkenflug oder Kurz-
schlissen fihren kann, wodurch Brandbekampfer
wie Feuerwehrleute erheblich gefahrdet werden koén-
nen.

[0007] Als Thermosicherung kann insbesondere
eine Schmelzsicherung zum Einsatz kommen, die
bei einer von aulden aufgebrachten Grenztemperatur
von bspw. 180° C bis 220° C zu einer Unterbrechung
einer elektrischen Verbindung fihren kann. Die
Grenztemperatur ist vorzugsweise so zu wahlen,
dass einerseits die hohen Temperaturen, die bei in-
tensiver Sonneneinstrahlung auf die Kollektorflachen
einwirken, nicht zu einer Unterbrechung der Lei-
tungsverbindung fihren, andererseits jedoch bei ei-
nem Brand eine Unterbrechung gewahrleistet ist.

[0008] Vorzugsweise ist innerhalb einer Serien-
schaltung von mehreren Fotovoltaikelementen we-
nigstens eine Thermosicherung vorgesehen. Von
Vorteil ist es, wenn innerhalb einer Gruppe von Foto-
voltaikelementen, die mittels einer Thermosicherung
von einer weiteren Gruppe von Fotovoltaikelementen
getrennt ist, eine Teilspannung von maximal 120 Volt
abfallt. Bis zu einer solchen Teilspannung ist die Ge-
fahr von Funkeniiberschlagen noch relativ gering,
wahrend oberhalb dieser Grenzspannung eine Ge-
fahrdung von Personen droht, die zur Brandbekamp-
fung eingesetzt sind.

[0009] Eine weitere Ausfihrungsvariante sieht vor,
dass jeweils Gruppen von in Serie geschalteten Fo-
tovoltaikelementen endseitig mit wenigstens einer
Thermosicherung versehen sind. Insbesondere kann
an jedem Leitungsanschluss einer Gruppe von in Se-
rie geschalteten Fotovoltaikelementen jeweils eine
Thermosicherung angeordnet sein. Mit mehreren sol-
cher Thermosicherungen ist somit eine ausreichende
Brandsicherung ermdglicht.

[0010] Eine erfindungsgemalle Ausfihrungsform
sieht vor, dass die Thermosicherung als Unterbre-
chungskontakt oder -schalter ausgebildet ist, der bei
einer definierbaren Grenztemperatur einen Leitungs-
kontakt dauerhaft trennt. Die Thermosicherung kann
insbesondere als Schmelzsicherung o. dgl. ausgebil-
det sein. Diese Schmelzsicherung kann insbesonde-
re ein zylindrisches Gehause mit einer darin angeord-
neten vorgespannten Spiralfeder umfassen, deren
vorgespanntes Ende mit einer Weichlotverbindung in
einer der Stirnseiten des Gehauses verankert ist, so
dass bei Schmelzen des Weichlots die Spiralfeder
entspannt und die elektrische Verbindung getrennt
wird.

[0011] Die Schutzhiilse kann bspw. aus Kunststoff
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oder Keramik bestehen, die Spiralfeder vorzugswei-
se aus einem elektrisch gut leitfahigen Material wie
eine Kupferlegierung. Mit der Legierung des Weich-
lots kann die Schmelztemperatur definiert und auf ei-
nen sinnvollen Schmelzpunkt von ca. 180° C bis ca.
220 ° C eingestellt werden, die bei auftretenden Bran-
den fur eine zuverlassige Trennung der elektrischen
Verbindung sorgen kann. Wahlweise kann auch eine
geeighete Schmelzpille zum Einsatz kommen, mittels
derer die vorgespannte Spiralfeder unter Herstellung
eines elektrischen Leitungskontakts verankert ist, so
dass sie bei einer definierten Grenztemperatur geldst
und entspannt wird, wobei der elektrische Kontakt
dauerhaft getrennt wird.

[0012] Eine besonders vorteilhafte Variante der
Brandschutzsicherung sieht vor, dass die thermische
Sicherung in eine Steckverbindung integriert sein
kann, die in eine vorhandene Steckverbindungslei-
tung eingefligt werden kann. Die thermische Siche-
rung kann bspw. in einem kurzen Steckerabschnitt
angeordnet sein, der zwischen eine Steckverbindung
eingefugt und somit in jede Verbindungsleitung nach-
traglich integriert werden kann. Damit ist grundséatz-
lich ein Einbau in jeder Steckverbindung méglich, wo-
durch auch die Nachristung von Altanlagen problem-
los sichergestellt ist. Wahlweise kann die Thermosi-
cherung auch in einem Fotovoltaikelement, in einem
Schaltkasten und/oder innerhalb der Leitungsverbin-
dung angeordnet bzw. dort integriert sein.

[0013] Auf die beschriebene Weise ist ein vollstan-
diger Schutz durch eine sichere Stringabschaltung im
Brandfall ermdéglicht. Durch mehrere Brandschutzsi-
cherung im String, bspw. nach jedem dritten Modul,
kann die Generatorspannung unter ein gefahrdro-
hendes Mal reduziert werden. Grundséatzlich ist die
Konstruktion auf alle gangigen Fotovoltaik-Steckver-
binder Gbertragbar.

[0014] Die thermische Sicherung ist vorzugsweise
so auszulegen, dass sie mit Strémen von wenigstens
zehn Ampere belastet werden kann und eine Span-
nungsfestigkeit von mehr als 1000 Volt aufweist. Auf
diese Weise wird ein Spannungsiiberschlag auch bei
Spannungen von bis zu 1000 Volt zuverlassig verhin-
dert. Die Ausldésetemperatur kann in gewilnschten
Grenzen eingestellt werden, indem bspw. eine geeig-
nete Lotverbindung oder Schmelzverankerung der
Feder ausgewahlt wird.

[0015] Die vorliegende Erfindung umfasst neben
der Fotovoltaikanlage auch das thermische Siche-
rungselement, das die zuvor beschriebenen Merk-
male aufweisen kann. Insbesondere kann das Siche-
rungselement eine vorgespannte Feder in einem Ge-
hause aufweisen, wobei die Feder an einem Ende
mittels einer Weichlotverbindung an einem der bei-
den Gehausekontakte verankert ist, so dass bei
Schmelzen des Weichlots die Feder entspannt wird
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und fir eine Trennung der Kontaktverbindung zwi-
schen den beiden herausgefuhrten elektrischen Kon-
takten sorgt. Die Gehausewandung bzw. Schutzhiil-
se kann bspw. aus Keramik oder einem anderen ge-
eigneten Material gefertigt sein.

[0016] Die Erfindung wird nachfolgend anhand be-
vorzugter Ausfuhrungsbeispiele unter Bezugnahme
auf die beiliegenden Zeichnungen naher erlautert.

[0017] Fig. 1 zeigt in einer schematischen Darstel-
lung den grundsatzlichen Aufbau einer erfindungsge-
malen Fotovoltaikanlage.

[0018] Fig. 2 zeigt in einer schematischen Schnitt-
darstellung den Aufbau einer Thermosicherung, die
insbesondere zur Brandschutzsicherung einer Foto-
voltaikanlage dient.

[0019] Eig. 3 zeigt eine mdgliche Anordnung einer
Thermosicherung in einem Steckermodul.

[0020] Die schematische Darstellung der Eig, 1 ver-
deutlicht eine Fotovoltaik-Anlage 10, die mehrere fla-
chige Fotovoltaikelemente 12 aufweist, die im ge-
zeigten Ausflhrungsbeispiel auf einem geneigten
Gebaudedach 14 montiert sind. Die Fotovoltaikele-
mente 12 kdnnen selbstverstandlich auch in Freifla-
chenmontage angeordnet sein, bspw. auf einem Feld
oder auf einer Wiese o. dgl. Die Fotovoltaikelemente
12 sind in der Regel gruppenweise in Serie (sog.
Lotring", vgl. Eig. 1) und mehrere Gruppen ggf. par-
allel (nicht dargestellt) geschaltet. Die elektrische
Verbindung zwischen den einzelnen Fotovoltaikele-
menten 12 erfolgt Uber elektrische Verbindungslei-
tungen 16. Weiterhin ist eine elektrische Ubergabe-
stelle 18 erkennbar, die bspw. ein Schaltkasten, ein
sog. Gleichspannungs-Freischalter (DC-Freischalter)
0. dgl. sein kann, an dem die von den Fotovoltaikele-
menten 12 insgesamt gelieferte Gleichspannung zur
Verfigung gestellt wird.

[0021] Die von der Anlage 10 gelieferte Gleichspan-
nung wird normalerweise zu einem Wechselrichter
19 geleitet, der fir eine Einspeisung in ein 6ffentli-
ches Stromnetz erforderlich ist, damit die Spannung
auf netzkonforme Werte — typischer 230 Volt und 50
Hertz — gebracht werden kann.

[0022] Innerhalb der elektrischen Verbindungslei-
tungen 16 ist wenigstens eine Thermosicherung 20
vorgesehen, die bei einer definierbaren Grenztempe-
ratur die elektrische Verbindung unterbricht. Die
Grenztemperatur kann insbesondere auf Werte von
ca. 200° eingestellt sein, damit die Thermosicherung
20 bei einem Brand zuverlassig auslost und die elek-
trische Verbindung trennt, um die Unfallgefahr fur die
Brandbekampfer zu reduzieren.

[0023] Im gezeigten Ausfilhrungsbeispiel sind ins-
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gesamt drei Thermosicherungen 20 vorhanden, wo-
bei jeweils eine Thermosicherung an den elektri-
schen Zu- und Ableitungen der in Serie geschalteten
Gruppe von insgesamt sechs Fotovoltaikelementen
12 (sog. Stringenden) angeordnet ist. Eine weitere
Thermosicherung 20 ist in der Mitte des Strings, zwi-
schen jeweils drei Fotovoltaikelementen 12, ange-
ordnet. Im Brandfall wird somit der Stromkreis durch
die Temperatureinwirkung zuverlassig unterbrochen,
so dass eine gefahrliche Spannung nicht mehr ent-
stehen kann. Grundsatzlich ist es sinnvoll, die Brand-
schutzsicherungen in der Modulflache so anzuord-
nen, dass zum einen eine gleichmakige Uberwa-
chung und Absicherung der Modulflache gebildet ist
und zum anderen eine Teilspannung der verbleiben-
den Stringabschnitte von ca. 120 Volt nicht dber-
schritten wird.

[0024] Die schematische Darstellung der Eig. 2 ver-
deutlicht einen moglichen konstruktiven Aufbau einer
erfindungsgemanen Thermosicherung 20, die ein
Gehause bzw. eine Schutzhlilse 22 aus Keramik oder
einem anderen geeigneten Material aufweisen kann,
an dessen stirnseitigen Enden jeweils Leitungsan-
schlisse 24 herausgefuhrt sind. Die Leitungsan-
schlisse 24 sind im Gehauseinneren mit einer vorge-
spannten Spiralfeder 26 verbunden, wobei ein Ende
der Spiralfeder 26 als Leitungsanschluss 24 aus dem
Gehause 22 gefihrt ist, wahrend das andere Ende
der Spiralfeder 26 Uber eine Quetschhilse 28 aus
Stahl mit einem Kupferdrahtabschnitt 30 verbunden
ist. Dieser Kupferdrahtabschnitt 30 steckt in einer
Lotverbindung 32, die mit dem anderen Leitungsan-
schluss 24 elektrisch leitend verbunden ist.

[0025] Bei einer legierungsabhangigen Schmelz-
temperatur der Lotverbindung 32 von ca. 180° C bis
220 ° C I6st sich der Kupferdrahtabschnitt 30 aus der
Lotstelle 32, wodurch die vorgespannte Spiralfeder
26 entspannt und die elektrische Verbindung zwi-
schen den beiden Leitungsanschlissen 24 aufge-
trennt wird. Der Abstand der entspannten Spiralfeder
von der Lotverbindung 32 ist vorzugsweise so zu be-
messen, dass die gewilinschte Spannungsfestigkeit
von mindestens 1000 Volt sichergestellt ist. Die Di-
mensionierungen der Spiralfeder 26, der Leitungsan-
schlisse 24 sowie der Lotverbindung 32 hangen von
der gewlinschten Strombelastbarkeit ab. Die Dimen-
sionierung ist vom Fachmann weiterhin so zu wahlen,
dass ein méglichst geringer Ubergangswiderstand
der Thermosicherung 20 gewahrleistet ist.

[0026] Anstelle der erwadhnten Lotverbindung kann
die Kontaktierung der Feder auch auf andere Weise
sichergestellt werden, bspw. mittels einer sog. ,che-
mischen Pille" oder einer ,Schmelzpille", mit deren
Hilfe die vorgespannte Feder bei einer bestimmten
Grenztemperatur freigegeben wird. Mit Hilfe derarti-
ger ,Pillen" sind nahezu beliebige Auslosetemperatu-
ren einstellbar, was unter Umstanden notwendig und
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sinnvoll sein kann.

[0027] Die schematische Darstellung der Fig, 3 ver-
deutlicht der Einbau einer erfindungsgemafen Ther-
mosicherung 20 in einem Steckerelement 34, so
dass die Brandschutzsicherung nahezu beliebig in
vorhandene Steckverbindungen eingefliigt werden
kann. Das Steckerelement 34 umfasst einen Stecke-
rabschnitt 36 und einen Buchsenabschnitt 38, zwi-
schen denen ein Schutzrohr 40 oder eine Hulle ange-
ordnet ist, innerhalb derer die Temperatursicherung
aufgenommen ist. Das Schutzrohr 40 ist vorzugswei-
se so bemessen, dass es bei einem auftretenden
Brand keine thermische Isolierung far die darunter
angeordnete Thermosicherung 20 darstellt.

[0028] Die in der vorstehenden Beschreibung, den
Zeichnungen und den Ansprlichen offenbarten Merk-
male der Erfindung kénnen sowohl einzeln als auch
in beliebiger Kombination fur die Verwirklichung der
Erfindung in ihren verschiedenen Ausgestaltungen
von Bedeutung sein. Die Erfindung ist nicht auf die
vorstehenden  Ausflhrungsbeispiele beschrankt.
Vielmehr ist eine Vielzahl von Varianten und Abwand-
lungen denkbar, die von dem erfindungsgemafen
Gedanken Gebrauch machen und deshalb ebenfalls
in den Schutzbereich fallen.

Bezugszeichenliste

10 Fotovoltaikanlage

12 Fotovoltaikelement

14 Gebaudedach

16 Verbindungsleitung

18  Ubergabestelle

19 Wechselrichter

20 Thermosicherung

22 Schutzhulse

24 Leitungsanschluss

26 Spiralfeder

28 Quetschhilse

30 Kupferdrahtabschnitt

32 Lotverbindung

34 Steckerelement

36 Steckerabschnitt

38 Buchsenabschnitt

40 Schutzrchr
Schutzanspriiche

1. Fotovoltaikanlage (10) mit wenigstens einem
Fotovoltaikelement (12) zur Dach- oder Freiflachen-
montage und mit elektrischen Verbindungsleitungen
(16) zur Ubertragung von Gleichspannung zu einer
elektrischen Ubergabestelle (18) bzw. zu einem
Wechselrichter (19), gekennzeichnet durch eine ther-
mische Sicherung in der elektrischen Verbindungslei-
tung (16) zwischen dem wenigstens einen Fotovolta-
ikelement (12) und der elektrischen Ubergabestelle
(18).
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2. Fotovoltaikanlage nach Anspruch 1, gekenn-
zeichnet durch wenigstens eine Thermosicherung
(20) innerhalb der elektrischen Verbindungsleitungen
(16).

3. Fotovoltaikanlage nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass die Thermosicherung
(20) eine Grenztemperatur von insbesondere ca. 180
... 220 °C aufweist, die einer Brandtemperatur ent-
spricht.

4. Fotovoltaikanlage nach einem der Anspriiche
1 bis 3, dadurch gekennzeichnet, dass innerhalb ei-
ner Serienschaltung von mehreren Fotovoltaikele-
menten (12) wenigstens eine Thermosicherung (20)
vorgesehen ist.

5. Fotovoltaikanlage nach Anspruch 4, dadurch
gekennzeichnet, dass innerhalb einer Gruppe von
Fotovoltaikelementen (12), die mittels einer Thermo-
sicherung (20) von einer weiteren Gruppe von Foto-
voltaikelementen (12) getrennt ist, eine Teilspannung
von maximal 120 Volt abfallt.

6. Fotovoltaikanlage nach einem der Anspriche
1 bis 5, dadurch gekennzeichnet, dass jeweils Grup-
pen von in Serie geschalteten Fotovoltaikelementen
(12) endseitig mit wenigstens einer Thermosicherung
(20) versehen sind.

7. Fotovoltaikanlage nach Anspruch 6, dadurch
gekennzeichnet, dass an jedem Leitungsanschluss
einer Gruppe von in Serie geschalteten Fotovoltaike-
lementen (12) jeweils eine Thermosicherung (20) an-
geordnet ist.

8. Fotovoltaikanlage nach einem der voranste-
henden Anspriche, dadurch gekennzeichnet, dass
die Thermosicherung (20) als Unterbrechungskon-
takt oder -schalter ausgebildet ist, der bei einer
Grenztemperatur einen Leitungskontakt dauerhaft
trennt.

9. Fotovoltaikanlage nach Anspruch 8, dadurch
gekennzeichnet, dass die Thermosicherung (20) als
Schmelzsicherung ausgebildet ist.

10. Fotovoltaikanlage nach einem der voranste-
henden Anspriche, dadurch gekennzeichnet, dass
die Thermosicherung (20) eine in einer Schutzhiilse
(22) befindliche und vorgespannte Spiralfeder (26)
aufweist, deren eines Ende mittels einer unter erh6h-
ter Temperatur l6sbaren Kontaktierung an einem
nach aufRen gefiihrten Leitungsanschluss (24) veran-
kert ist.

11. Fotovoltaikanlage nach Anspruch 10, da-
durch gekennzeichnet, dass die Thermosicherung
(20) eine in einer Schutzhilse (22) befindliche und
vorgespannte Spiralfeder (26) aufweist, deren eines
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Ende mittels einer Weichlotkontaktierung an einem
nach aufien geflihrten Leitungsanschluss (24) veran-
kert ist.

12. Fotovoltaikanlage nach Anspruch 10 oder 11,
dadurch gekennzeichnet, dass die Thermosicherung
(20) in einem Steckerelement (34) integriert ist, das
mittels eines Steckerabschnittes (36) und eines
Buchsenabschnittes (38) in eine vorhandene, steck-
bare Leitungsverbindung (16) einsetzbar ist.

13. Fotovoltaikanlage nach einem der voranste-
henden Anspriche, dadurch gekennzeichnet, dass
die Thermosicherung (20) in einem Fotovoltaikele-
ment (12), in einem Schaltkasten und/oder innerhalb
der Leitungsverbindung (16) angeordnet bzw. dort in-
tegriert ist.

14. Thermosicherung (20) entsprechend einem
der voranstehenden Anspriche, insbesondere zur
Verwendung innerhalb der elektrischen Leitungsver-
bindungen (16) einer Fotovoltaikanlage (10).

Es folgen 2 Blatt Zeichnungen
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(57) Abstract: A solar cell connecting cable and a manufacturing method therefor. The solar cell connecting cable comprises a fuse
holder (20), two electric wires (10), and two plug terminals (30). One end of the electric wires is connected to one plug terminal, and
the other end forms a wiring end (11). The fuse holder comprises a fuse component (22), a holder body (24), and a one-piece insulat-
ing housing sleeve (26). The wiring ends of the two electric wires are each fixedly connected to the holder body. Arranged within the
holder body is the fusc componcent, and the two ends thercof arc respectively connected to the wiring ends of the clectric wires. The
insulating housing sleeve covers the exterior of the holder body and is in a sealed connection to the electric wires. In an instance of
overcurrent, the fuse holder allows effective protection by interrupting power. The fuse component, the fuse holder, and the wiring
ends of the electric wires are sealed and covered by the one-piece insulating housing sleeve. This allows the solar cell connecting
cable to be water-resistant, corrosion-resistant, and highly airtight, and to meet the requirements of harsh outdoor environmental
conditions, thus ensuring the operational stability and reliability of solar cells.
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AlA.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:

A personshall be entitled to a patent unless —

(a){1) the claimedinvention was patented, describedin a printed publication, orin public use, onsale,
orotherwise available to the public before the effective filing date ofthe claimedinvention.

Claim({s) 1-3, 8, and 9is/are rejected under 35 U.S.C. 102{a){1) as being anticipated by US
Patent 3,852,516 to VanderPloog.

Regarding claims 1-3, 8, and 9, the preamble for claim 1 recites a lead assembly for use in a
solar energy installation. If the body of a claim fully and intrinsically sets forth all of the limitations of the
claimed invention, and the preamble merely states, for example, the purpose or intended use of the
invention, ratherthan any distinct definition of any of the claimed invention’s limitations, then the
preamble is not considered a limitation and is of no significance to claim construction. Pitney Bowes, Inc.
v. Hewlett-Packard Co., 182 F.3d 1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). MPEP §2111.02.1I.
As the body of the claimrecites a structurally complete invention, the limitation that the lead assembly
is for use in a solar energy installation is not given patentable weight.

Vander Ploog teaches a lead assembly including

e adropline 16 (Fig. 1, C2/L48-56)
e afeeder cable11/12 electrically coupled to the drop line 16 ata nexus (coincident with 15)

¢ anundermold 18/20 that fully encases the nexus, the undermold further comprising
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o afirst aperture (portion of 20 displaced by cable 11/12) extending completely through
the undermold 18/20 and having a first diameter, wherein the feeder cable 11/12
extends through the first aperture along a first longitudinal axis (C2/L56-64, C3/L9-14)
o asecond aperture (portion of 20 displaced by line 16) extending partially through the
undermold 18/20 and having a second diameter different than the first diameter,
wherein the drop line 16 extends from the second aperture along along a second
longitudinal axis.
Per claim 2, Vander Ploog teaches the limitations of claim 1. The drop line 16 includes a section
of exposed wire 17 at the nexus.
Per claim 3, Vander Ploog teaches the limitations of claim 2. The feeder cable 11/12 includes a
section of exposed wire 13/14 at the nexus.
Per claim 8, Vander Ploog teachesthe limitations of claim 1. The first longitudinal axis and the
second longitudinal axis are substantially parallelin a region before the nexus (Fig. 1).
Per claim 9, Vander Ploog teachesthe limitations of claim 1. The second diameter is smaller

than the first diameter (Fig. 1).

Claim(s) 1, 4, 8, and 9 is/are rejected under 35 U.S.C. 102(a){1) as being anticipated by US
Patent 6,265,665 to Zahnen.

Regarding claims 1, 4, 8, and 9, the preamble for claim 1 recitesa lead assembly for use ina
solar energy installation. If the body of a claim fully and intrinsically sets forth all of the limitations of the
claimed invention, and the preamble merely states, for example, the purpose or intended use of the
invention, ratherthan any distinct definition of any of the claimed invention’s limitations, then the
preamble is not considered a limitation and is of no significance to claim construction. Pitney Bowes, Inc.

v. Hewlett-Packard Co., 182 F.3d 1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). MPEP §2111.02.1I.
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As the body of the claimrecites a structurally complete invention, the limitation that the lead assembly
is for use in a solar energy installation is not given patentable weight.
Zahnen teaches a lead assembly including
e adrop line 24 (Figs. 2-5, C3/L67-C4/L4)
e afeeder cable 26 electrically coupled to the drop line at a nexus 11
¢ anundermold that fully encases the nexus (gel 18/20 fills the volume of 10 so that a mold of gel
forms around 11/24/26; Figs. 10, 11 C3/L63-C3/L67, C7/L15-19), the undermold further
comprising
o afirst aperture extending completely through the undermold (the gel fills the volume
except for where a cable/line/nexus exists; the gel would therefore have an aperture
having the shape of cable 26 that throughthe mold as seenin Fig. 1) and having a first
diameter, wherein the feeder cable 26 extends through the first aperture along a first
longitudinal axis
o asecond aperture extending partially through the undermold (the sealant would have
an aperture the size of line 24 that extends partially from left to right through the mold
as seen in Fig. 1) and having a second diameter different thanthe first diameter,
wherein the drop line extends from the second aperture along a second longitudinal axis
e anovermold 10 surrounding the undermold and forming an undermold-overmold interface at
an outer surface of the undermold (the undermold forms to the shape of the volume, which is
bounded by the inner surface of 10 seen in Figs. 5, 7).
Per claim 4, Zahnenteaches the limitations of claim 1. Zahnenteaches that the overmold 10
defines at least one aperture 42 for attaching the halves of the mold together (Figs. 1, 7, C4/L41-49).
Per claim 8, Zahnenteaches the limitations of claim 1. The first longitudinal axis and the second

longitudinal axis are substantially parallel (Fig. 1).
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Per claim 9, Zahnenteaches the limitations of claim 1. The second diameter is smaller than the

first diameter (Fig. 1).

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections
set forth in this Office action:

A patentfora claimedinvention maynotbe obtained, notwithstanding that the claimed inventionis

notidentically disclosed as setforth insection 102, if the differences between the claimed inve ntion

and thepriorartare suchthatthe claimedinvention as a whole would have been obvious before the

effective filing date ofthe claimed invention to a person having ordinary skillinthe art to which the

claimedinve ntion pertains. Pa tentability shall not be negated by the mannerin which the invention

was made.

The factual inquiries for establishing a background for determining obviousness under 35 U.S.C.
103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

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

Claim(s) 1-3, 5-9, 13-16, 18, and 19 is/arerejected under 35 U.S.C. 103 as being unpatentable
over US Patent 6,268,559 to Yamawaki, and furtherin view of US Patent 3,852,516 to Vander Ploog.

Regarding claims 1-3, 5-9 and 13-15, the preamble for claim 1 recitesa lead assembly for use in
a solar energyinstallation. If the body of a claim fully and intrinsically sets forth all of the limitations of
the claimed invention, and the preamble merely states, for example, the purpose or intended use of the
invention, ratherthan any distinct definition of any of the claimed invention’s limitations, then the

preamble is not considered a limitation and is of no significance to claim construction. Pitney Bowes, Inc.

v. Hewlett-Packard Co., 182 F.3d 1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). MPEP §2111.02.1I.
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As the body of the claimrecites a structurally complete invention, the limitation that the lead assembly
is for use in a solar energy installation is not given patentable weight.

Yamawakiteachesa lead assembly 16 including

e adropline 31 (Figs. 8, 9) (C9/L64-C10/L16)

e afeeder cable 32, the feeder cable electrically coupled to the drop line 31 ata nexus (illustrated
as a node between phantom lines in Figs. 8A, 8B, 9A, C10/L17-32)

¢ anundermold 33e that fully encases the nexus (33e is illustrated in Fig. 9B as being fully encased
by 33f, and therefore necessarily fully encases the nexus)

e anovermold 33f surrounding the undermold 33e and forming an undermold-overmold interface
at an outer surface of the undermold (Fig. 9B illustrates a cutout of the relationship between
33e, 33f; only the thickness of 33f intercedes betweenthe undermold 33e surface andthe
exterior, therefore the interfaceis present).

Per claims 1 and 9, the drop line has a first diameter (shown in the perspective view of Fig. 9B)
and extends along a first longitudinal axis and the feeder cable has a second diameter and extends along
a second longitudinal axis. While the second diameter is not specifically described as different or smaller
than the first diameter, a skilled artisan would understand that the first and second diameter could have
three relative configurations: both diameters are equal, the first diameteris smaller than the second
diameter, and the second diameteris smaller than the first diameter. Therefore it would have been
obvious as of the effective filing date of the claimed invention for a person having ordinary skill in the art
to form the second diameter different than or smaller than the first diameter because it would have
been obvious totry.

The Supreme Court decided that a claim can be proved obvious merely by showing that the
combination of known elements was obvious to try. In this regard, the Supreme Court explained that,

“Iwlhen there is a design need or market pressure to solve a problem and there are a finite number of
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identified, predictable solutions, a person of ordinary skill in the art has a good reason to pursue the
known options within his or her technical grasp.” An obviousness determinationis not the result of a
rigid formula disassociated from the consideration of the facts of the case. Indeed, the common sense of
those skilled in the art demonstrates why some combinations would have been obvious where others
would not. Therefore, choosing from a finite number of identified, predictable solutions, with a
reasonable expectation for success, is likely to be obvious to a person if ordinary skill in the art. See KSR
International Co. v. Teleflex Inc., 550 U.S. 398, 415-421, USPQ2d 1385, 1395 — 97 (2007) (see MPEP §
2143, E.).

The undermold 33e is described as having rigidity (C10/L67-C11/L2), but is not specifically
shown to have a first aperture and second aperture. Vander Ploog teaches a similar lead assembly
having a similar undermold (18/20) having rigidity, also comprising an analogous feeder cable (12) and
drop line (16) (C2/L56-65, C3/L9-11), wherein the mold comprises a first aperture extending completely
through the undermold (the material of 20 displaced by the cable 12 is in the form of an aperture), such
that the feeder cable extends through the first aperture along its analogous first longitudinal axis, and a
second aperture extending partially through the undermold (the material of 20 displaced by line 16is in
the form of an aperture), such that the drop line extends into the second aperture along a second
longitudinal axis. Vander Ploog teaches that it would have been obvious as of the effective filing date of
the claimed invention for a person having ordinary skill in the art to employ this undermold in order to
provide electrical and mechanical protection to the nexus (C1/L53-56, C1/L61-C2/L6). The undermold of
modified-Yamawaki would therefore possess the claimed first aperture and second aperture with the
claimed properties.

Per claims 2 and 3, modified-Yamawaki teachesthe limitations of claim 1. Yamawaki does not
specifically teach that the drop line and the feeder cable each include a respective section of exposed

wire at the nexus. However, it would have been obvious as of the effective filing date of the claimed
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invention for a person having ordinary skill in the art to form sections of exposed wire, as Vander Ploog
shows that such exposure is necessary for electrical connection at a nexus (coincident with 15 of Fig. 1,
C2/47-55).

Per claims 5-7, modified-Yamawaki teaches the limitations of claim 1. The feeder cable 31 of
Yamawakiterminatesat a feeder cable connector 34 (Figs. 4-7, 8A, 8B, C11/L3-13). The limitation that
the feeder cable connector is configured to attach directly to an inverter, or to attach directlytoa
jumper cable, which in turn connects directly to aninverter is an intended use limitation. Intended use
limitations are given weight to the extent that the prior art structure is capable of performing the
intended use. See MPEP § 2111.02,2112.01 and 2114-2115. The cited passages of Yamawakiteach that
the feeder cable connector is capable of electrically connecting a lead assembly and inverter (for
instance, see Fig. 2, C7/L54-C8/L11).

Per claim 8, modified-Yamawaki teaches the limitations of claim 1. In the schematic view of Fig.
9, the first longitudinal axis and the second longitudinal axis are substantially parallel for a portion (Fig.
9A). Further, Vander Ploog teachesthat the analogous first longitudinal axis and second longitudinal axis
are substantially parallel in a region before the nexus in that invention (Fig. 1). Therefore it would have
been obvious as of the effective filing date of the claimed invention for a person having ordinary skill in
the artto form the first longitudinal axis and second longitudinal axis to be substantially parallel because
they areillustrated as such. The prior art can be modified or combined to reject claims as prima facie
obvious as long as there is a reasonable expectation of success. See Inre Merck & Co., Inc., 800 F.2d
1091, 231 USPQ 375 (Fed. Cir. 1986) (see MPEP § 2143.02).

Per claims 13-15, modified-Yamawaki teaches the limitations of claim 1. The drop line
terminatesin a drop line connector 34 (Figs. 4-7, 8A, 8B, C11/L3-13). The drop line connector connects
to a wiring harness (one of elements 25 in Fig. 5, 26 in Fig. 6, 27 in Fig. 7) connecting to a plurality of

solar panels M.
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The limitation that the lead assembly combines power received from the plurality of solar
panels and conducts that power directly to an inverter electrically connected to the feeder capableis at
least in part a statement of intended use. Regardless, in an embodiment, the lead assembly 16 combines
power received from a plurality of solar panels (MN in Fig. 2) and conducts that power to an inverter 13
electrically connected to the feeder cable (C7/L54-C8/L11). While a wire 18 intervenes betweenthe lead
assembly 16 and the inverter 13 in that embodiment, a skilled artisan would understand that the wire
provides no function other than conduction of electricity, which is also provided by the wire assembly,
and it would have been obvious as of the effective filing date of the claimed invention for a person
having ordinary skill in the art to omit that wire to establish a direct connection, as it would merely
require the omission of an element while the function is retained. MPEP §2144.04.11.B.

Regarding claim 16, 18, and 19, Yamawaki teaches a solar power system comprising

e a plurality of solar panels M electrically coupled by a wire harness (one of elements 25 in Fig. 5,
261in Fig. 6, 27 in Fig. 7) to form a first solar arrayMN (C8/L12-32)
e |ead assembly 16 comprising

o adrop line 31 (Figs. 8, 9) electrically connected to the wire harness (at 28b/34 in Figs. 5-
7) and configured to receive power from the plurality of solar panels M (C9/L64-
C10/L16)

o afeeder cable 32, the feeder cable electrically connected to the drop line 31 ata nexus
(illustrated as a node between phantom lines in Figs. 8A, 8B, 9A, C10/L17-32)

o a primary mold 33e that fully encases the nexus (33e is illustrated in Fig. 9B as being
fully encased by 33f, and therefore necessarily fully encases the nexus) so asto
substantially seal the nexus from external environmental conditions (C13/L6-18).

The drop line has a first diameter (shown in the perspective view of Fig. 9B) and extends along a

first longitudinal axis and the feeder cable has a second diameter and extends along a second
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longitudinal axis. While the second diameteris not specifically described as smaller than the first
diameter, a skilled artisan would understand that the first and second diameter could have three
relative configurations: both diametersare equal, the first diameteris smaller than the second diameter,
and the second diameter is smaller than the first diameter. Therefore it would have been obvious as of
the effective filing date of the claimed invention for a person having ordinary skill in the art to form the
second diameter smaller than the first diameter because it would have been obvious to try.

The Supreme Court decided that a claim can be proved obvious merely by showing that the
combination of known elements was obvious to try. In this regard, the Supreme Court explained that,
“Iwlhen there is a design need or market pressure to solve a problem and there are a finite number of
identified, predictable solutions, a person of ordinary skill in the art has a good reason to pursue the
known options within his or her technical grasp.” An obviousness determinationis not the result of a
rigid formula disassociated from the consideration of the facts of the case. Indeed, the common sense of
those skilled in the art demonstrates why some combinations would have been obvious where others
would not. Therefore, choosing from a finite number of identified, predictable solutions, with a
reasonable expectation for success, is likely to be obvious to a person if ordinary skill in the art. See KSR
International Co. v. Teleflex Inc., 550 U.S. 398, 415-421, USPQ2d 1385, 1395 — 97 (2007) (see MPEP §
2143, E.).

The primary mold 33e is described as having rigidity (C10/L67-C11/L2), but is not specifically
shown to have a first aperture and second aperture. Vander Ploog teaches a similar lead assembly
having a similar primary mold (18/20) having rigidity and providing an environmental seal, also
comprising ananalogous feeder cable (12) and drop line (16) (C2/L56-65, C3/L9-11), wherein the mold
comprises a first aperture extending completely through the primary mold (the material of 20 displaced
by the cable 12 is in the form of an aperture), such that the feeder cable extends through the first

aperture along its analogous first longitudinal axis, and a second aperture extending partially through
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the primary mold (the material of 20 displaced by line 16 is in the form of an aperture), such that the
drop line extends into the second aperture along a second longitudinal axis. Vander Ploog teachesthat it
would have been obvious as of the effective filing date of the claimed invention for a person having
ordinary skill in the art to employ this primary mold in order to provide electrical and mechanical
protection to the nexus (C1/L53-56, C1/L61-C2/L6). The primary mold of modified-Yamawaki would
therefore possess the claimed first aperture and second aperture with the claimed properties.

Per claim 18, modified-Yamawaki teaches the limitations of claim 16. The feeder cableis directly
electrically connected to a connection unit 18 (Fig. 2, C7/L54-59).

Per claim 19, modified-Yamawaki teaches the limitations of claim 16. The system further
comprises a secondary mold 33f surrounding the primary mold 33e and forming an undermold-
overmold interface at an outer surface of the primary mold (Fig. 9B illustrates a cutout of the
relationship between 33e, 33f; only the thickness of 33f intercedes betweenthe primary mold 33e

surface and the exterior, therefore the interfaceis present).

Claim(s) 4 is/are rejected under 35 U.S.C. 103 as being unpatentable over Yamawakiand
VanderPloog as applied to claim 1 above, and further in view of US PGPub 2011/0011642 to Solon.

Regarding claim 4, modified-Yamakawi teachesthe limitations of claim 1. The references do not
teachthat the overmold defines at least one attachment aperture. Solon, however, teaches that it
would have been obvious as of the effective filing date of the claimed invention for a person having
ordinary skill in the art to form an overmold (56) with an attachment aperture 52 so that zip ties or

fasteners may secure an assembly (10026, 0029).

Claim(s) 12 is/are rejected under 35 U.S.C. 103 as being unpatentable over Yamawakiand

VanderPloog as applied to claim 1 above, and further in view of US PGPub 2010/0139733 to Jonczyk.
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Regarding claim 12, modified-Yamakawi teaches the limitations of claim 1. The references do no
teachthat the drop line includes a fuse. However, it would have been obvious as of the effective filing
date of the claimed invention for a person having ordinary skill in the art to include a fuse in the drop
line because Jonczyk teaches such a fuse (e.g. 112 of Fig. 9) in a similar drop line in order to protect the

circuits the assembly may be connected to (10002, 0037, 0038).

Claim{s) 10 is/are rejected under 35 U.S.C. 103 as being unpatentable over Zahnen as applied
to claim 1 above, and further in view of US PGPub 2009/0088032 to Keeven.

Regarding claim 10, Zahnenteaches the limitations of claim 1. Zahnen does not teach thatthe
lead assembly of that invention comprises a third aperture. Keeven teachesthat such a lead assembly
can be formed to accommodate a second drop line, such as for additional parallel lines shown for the
embodiment of Figs. 1B (410042). Therefore it would have been obvious as of the effective filing date of
the claimed invention for a person having ordinary skill in the art to modify Zahnen’sassembly to
comprise athird aperture partially through the undermold and having a third diameter, whereina
second drop line extends from the third aperture along a third longitudinal axis because those
limitations would arise from the obvious inclusion of a second drop line. The mere duplication of parts,
without any new or unexpected results, is within the ambit of one of ordinary skill in the art. See Inre
Harza, 124 USPQ 378 (CCPA 1960) (see MPEP § 2144.04).

A skilled artisan would understand that the first and third diameter could have three relative
configurations: both diameters are equal, the first diameteris smaller than the third diameter, and the
third diameteris smaller than the first diameter (as is shown for the first and second diametersin
Zahnen). Therefore it would have been obvious as of the effective filing date of the claimed invention
for a person having ordinary skill in the art to form the third diametersmaller than the first diameter

because it would have been obvious to try.
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The Supreme Court decided that a claim can be proved obvious merely by showing that the
combination of known elements was obvious to try. In this regard, the Supreme Court explained that,
“Iwlhen there is a design need or market pressure to solve a problem and there are a finite number of
identified, predictable solutions, a person of ordinary skill in the art has a good reason to pursue the
known options within his or her technical grasp.” An obviousness determinationis not the result of a
rigid formula disassociated from the consideration of the facts of the case. Indeed, the common sense of
those skilled in the art demonstrates why some combinations would have been obvious where others
would not. Therefore, choosing from a finite number of identified, predictable solutions, with a
reasonable expectation for success, is likely to be obvious to a person if ordinary skill in the art. See KSR
International Co. v. Teleflex Inc., 550 U.S. 398, 415-421, USPQ2d 1385, 1395 — 97 (2007) (see MPEP §

2143, E.).

Claim(s) 1-3, 5-8, 10, and 11 is/are rejected under 35 U.S.C. 103 as being unpatentable over
JP2003-293536A to Umeoka {machine translation relied upon herein), and furtherin view of US
PGPub 2012/0125395 to Bellacicco.

Regarding claims 1-3, 5-8, 10, and 11, the preamble for claim 1 recitesa lead assembly for use
in a solar energy installation. Ifthe body of a claim fully and intrinsically sets forth all of the limitations of
the claimed invention, and the preamble merely states, for example, the purpose or intended use of the
invention, ratherthan any distinct definition of any of the claimed invention’s limitations, then the
preamble is not considered a limitation and is of no significance to claim construction. Pitney Bowes, Inc.
v. Hewlett-Packard Co., 182 F.3d 1298, 1305, 51 USPQ2d 1161, 1165 (Fed. Cir. 1999). MPEP §2111.02.1I.
As the body of the claimrecites a structurally complete invention, the limitation that the lead assembly
is for use in a solar energy installation is not given patentable weight.

Umeoka teachesa lead assembly including

Voltage, LLC
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e adrop line 8a extending along a first longitudinal axis (Figs. 2, 12, middle p. 6 of the translation,
middle p. 8) and having a first diameter (a skilled artisan would understand from the depiction
of the wires throughout the Figs. of the disclosure that the drop line 8a has a conventional
round cross-section, and therefore necessarily has a first diameter)

e afeeder cable40a electrically coupled to the drop line 8a at a nexus extending along a second
longitudinal axis and having a second diameter (illustrated as a filled dot in Fig. 12(a))

e Perclaims 10 and 11, a second drop line 8b extending along a third longitudinal axis and having
a third diameter, whereinthe third longitudinal axis is substantially concentric with the second
longitudinal axis and substantially parallel with the first longitudinal axis (left element 8a and
right element 8b extend left-right for a portion and are aligned in the up-down direction).
Umeoka does not teachan undermold fully encasing the nexus and an overmold surrounding

the undermold and forming an undermold-overmold interface at an outer surface of the undermold.
Bellaciccoteaches that it would have been obvious as of the effective filing date of the claimed
invention for a person having ordinary skill in the art to form a lead assembly with lines, cables, and
nexuses of the assembly encased by an undermold (material 166 of Figs. 14, 24C encases the wires and
electrical connections therein by molding around the elements of the assembly; 0048, 0052, 0055,
0059) which is surrounded by an overmold (170/180, 90053, 0056), such that an undermold-overmold
interfaceis formed, so that the lead assembly can be constructed efficiency (10044).

As such, the feeder cable 40a, which extends completely and continuously through the region of
the lead assembly, would displace the material of the undermold in the form of a first aperture
extending completely through the undermold and having the first diameter, the feeder cable extending
through the first aperture along the first longitudinal axis in the assembly of modified-Umeoka. Similarly,
the drop line 8a would displace the material of the undermold in the form of a second aperture

extending partially through the undermold and having the second diameter, where the dropline extends
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from the second aperture along the second longitudinal axis. Finally, the second drop line 8b would
displace the material of the undermold in the form of a third aperture extending partially through the
undermold and having the third diameter, where the second drop line extends from the third aperture
along the third longitudinal axis.

Umeoka does not describe the first diameter, second diameter, andthird diameter of the feeder
cable, drop line, and second drop line, respectively, or their relative comparison. Notably, the feeder
cable 40ais distinguished from the first and second drop lines 8a, 8b by its different function in the text.
Regardless, a skilled artisan would understand that five possibilities regarding the first, second, and third
diameters are possible: all three are different, all three are the same, the first diameter is different than
the same second and third diameters, the second diameteris different than the same first and third
diameters, the third diameteris different than the same first and second diameter. Therefore it would
have been obvious as of the effective filing date of the claimed invention for a person having ordinary
skill in the art to trya configuration in which the first diameter is different than the second diameter and
the third diameteris different than the first diameter.

The Supreme Court decided that a claim can be proved obvious merely by showing that the
combination of known elements was obvious to try. In this regard, the Supreme Court explained that,
“Iwlhen there is a design need or market pressure to solve a problem and there are a finite number of
identified, predictable solutions, a person of ordinary skill in the art has a good reason to pursue the
known options within his or her technical grasp.” An obviousness determinationis not the result of a
rigid formula disassociated from the consideration of the facts of the case. Indeed, the common sense of
those skilled in the art demonstrates why some combinations would have been obvious where others
would not. Therefore, choosing from a finite number of identified, predictable solutions, with a
reasonable expectation for success, is likely to be obvious to a person if ordinary skill in the art. See KSR

International Co. v. Teleflex Inc., 550 U.S. 398, 415-421, USPQ2d 1385, 1395 — 97 (2007) (see MPEP §
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2143, E.).

Per claims 2 and 3, modified-Umeoka teachesthe limitations of claim 1. While Umeoka does not
teach exposed wire, Belaccicoteaches that it would have been obvious as of the effective filing date of
the claimed invention for a person having ordinary skill in the art to include a section of exposed wirein
the drop line and the feeder cable at the nexus in order to establish an electrical connection (10038,
0040-0042, 0044, 0055).

Per claim 5, modified-Umeoka teachesthe limitations of claim 1. The feeder cable 40a
terminates at a feeder cable connector 41 or 42 (Figs. 1, 2, 5, 8, bottom of p. 5 of translation).

Per claims 6 and 7, modified-Umeoka teachesthe limitations of claim 5. The feeder cable 31 of
Yamawakiterminatesat a feeder cable connector 34 (Figs. 4-7, 8A, 8B, C11/L3-13). The limitation that
the feeder cable connector is configured to attach directly to an inverter, or to attach directlytoa
jumper cable, which in turn connects directly to aninverter is an intended use limitation. Intended use
limitations are given weight to the extent that the prior art structure is capable of performing the
intended use. See MPEP § 2111.02,2112.01 and 2114-2115. The cited passages of Yamawakiteach that
the feeder cable connector is capable of electrically connecting a lead assembly to another electrical
element.

Per claim 8, modified-Umeoka teachesthe limitations of claim 1. The first longitudinal axis and

the second longitudinal axis are substantially parallel (see cited Figs. and passages above).

Allowable Subject Matter
Claim 17 objected to as being dependent upon a rejected base claim, but would be allowable if
rewrittenin independent form including all of the limitations of the base claim and any intervening

claims.
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Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directedto ERICR SMITH whose telephone number is (571)270-7186. The examiner can
normally be reached M-F, 8:30am-5:30pm MST.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examiner by telephone are unsuccessful, the examiner’ssupervisor,
leffrey Barton can be reached on (571) 272-1307. The fax phone number for the organization where this
application or proceeding is assighed is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Centerand
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contactthe Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or
571-272-1000.

ERICR. SMITH
Primary Examiner
Art Unit 1726

/ERICR SMITH/
Primary Examiner, Art Unit 1726
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ROOF MEMBER WITH SOLAR BATTERY
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Abstract

&lt;P&gt;PROBLEM TO BE SOLVED: To provide a roof member with a solar battery having high water-
proof performance and eliminating damage on a cable when fixed to a roof foundation. &It;P&gt;SOLUTION:
The roof member is provided with a roof substratum 2 having a solar battery panel 5 fixed to its obverse
side, and a recess portion 39 for housing a cable 40 on its reverse side. A lead wire 8 pulled out from the
solar battery panel 5 is led from the obverse side through an outer periphery of the roof substratum 2 to the
recess portion 39 on the reverse side to be connected to the cable 40, and the cable 40 is pulled to the roof
substratum 2 from the recess portion 39. Connectors 41, 42 are fixed to end parts of the cable 40,
respectively. Cut parts 10a, 10b, 10c are formed in the roof substratum 2 to communicate with the recess
portion 39. The lead wire 8 is led to be pulled in through the cut parts, and the end parts of the cable 40 are
pulled out. The cable 40 is fixed to the recess portion 39 by a bundling band 45. &lt;P&gt;COPYRIGHT:
(C)2004,JPO

Description

Detailed Description of the Invention

[0001]

BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention relates to a roof
material with a solar cell, and in particular, it has a high waterproof performance, and when the nail or the
like is hammered in and fixed to the roof substrate, there is a problem that the nail damages the lead wire or
the cable. A roof material with a solar cell that can be prevented.

[0002]

2. Description of the Related Art Conventionally, as a roof material with a solar cell of this type, there is a
solar cell module described in JP-A-2000-114578. This solar cell module is provided with a housing recess

for housing a terminal box in a metal roofing material. Then, a pair of lead wires protruding fror@tne teg&nal
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box of the solar cell is drawn out from the through hole of the storage recess to the lower surface side of the
metal roof material.

In the solar cell module constructed as described above, usually, a large number of solar cell modules are
arranged on the roof, and lead wires drawn out from the respective solar cell modules are connected by a
connector to connect the solar cell module to the outer periphery thereof. It has to be routed along, and the
generated power is obtained from the output line to which many lead wires are connected. When fixing the
solar cell module on the roof substrate, a plurality of places around the solar cell module are fixed by nailing
or nailing.

[0004]

In the solar cell module having the above structure, since the metal roof member is provided with the through
holes through which the pair of lead wires protruding from the terminal box are drawn out, it is difficult to
perform waterproof sealing. In addition, when a fire or the like occurs in the adjacent house, the flame may
reach the roof plate of the roof and cause a fire. Further, as described above, in the solar module to which
the solar cell is fixed, the lead wires are located along the outer periphery of the solar module, and when
fixing them to the roof base with nails, etc., these lead wires and output wires are damaged. It is necessary
to carry out the work so as not to do so, and if the work is done carelessly, there is a risk that the cables and
the like routed around the outside of the solar cell module may be punched out with a nail.

The present invention has been made in view of the above problems, and an object thereof is to provide a
waterproof performance because a lead wire for taking out electric power from a solar cell panel does not
penetrate the roof base material. High, most of the cables and leads connecting multiple solar panels are
housed in the recesses on the back side of the roof substrate, which damages the cables and leads when
fixing the roof substrate to the roof substrate. The purpose is to provide a roof material with a solar cell that
is rare. Also,

An object of the present invention is to provide a roof material with a solar cell, which can be easily installed,
because it is easy to connect with a connector when connecting a plurality of roof materials with a solar cell.
[0006]

[Means for Solving the Problems] To achieve the above object,

The roof material with a solar cell according to the present invention comprises a roof base material having a
solar cell panel fixed on the front surface side and a concave portion for storing a cable formed on the back
surface side, and a lead wire drawn from the solar cell panel is a roof. While being connected to the cable by
being guided from the front surface side to the recessed portion on the back surface side through the outer
periphery of the base material, the cable is drawn out from the recessed portion to the outside of the roof
base material,

A connector or a connection terminal is preferably fixed to the end of the cable.

The solar cell panel is fixed to a concave portion formed on the front surface side of the roof material with a
fastener or the like, and a lead wire for taking out the generated electric power from the solar cell panel is
drawn out from the upper portion of the solar cell panel to the front surface side. There is. The cable is to
connect each solar cell panel to each other and to be connected to the lead wire of the solar cell panel when
a large number of roofing materials with solar cells are arranged side by side on the roof substrate, and the
recess for storing the cable is It is preferable that the roof substrate is formed horizontally above the back
surface side of the roof substrate.

According to this structure, the lead wire pulled out from the solar cell panel is led from the front surface side
of the roof base material through the outer periphery to the recessed portion on the rear surface side of the
roof base material, and the cable is also terminated. Most of the parts except the parts or the vicinity of the
connector are housed in the recesses, and the exposed part on the front surface side of the roof substrate
can be reduced. Therefore, it is possible to prevent the lead wire and the cable from being damaged when
the roof material with the solar cell is fixed to the roof substrate with nails or the like. Further, since the lead
wire and the cable can be connected in the recess, the relay connector and the like are not exposed to the
outside, and the installation work on the roof substrate is facilitated.

In the above roof material with solar cells, a notch portion communicating with the recess is formed on the
outer periphery of the roof substrate, and the lead wire is drawn into the recess through the notch and the
end of the cable is pulled out. Is suitable. The notch is formed by notching the wall surface forming the

recess, and communicates the outer space of the roof substrate with the inner space of the rec\gsl? ThﬂJLS(’:
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the lead wire can be easily pulled into the recess and the cable end or the connector fixed to the cable end
can be easily pulled out from the recess. It should be noted that the lead wire lead-in and the cable end lead-
out may be shared by one notch. Further, the cutout portion may be a through hole that penetrates the wall
surface forming the recess.

As a preferred specific embodiment of the roof material with a solar cell according to the present invention, in
the above-mentioned roof material with a solar cell, fixing means such as a binding band is provided in the
recess to fix the cable and / or the lead wire. It is characterized in that it is fixed to the recess by means.
Since nail holes used when fixing roof materials with solar cells to the roof substrate with nails etc. are often
drilled along the upper side, the recess for storing the cable and the nail hole often overlap, According to this
configuration, the cable connecting the plurality of roof materials with solar cells is fixed to the recess on the
back surface side of the roof base material and is prevented from moving. It is possible to prevent the cables
and lead wires from being damaged by nails. Again 1

When a plurality of solar cell panels are fixed to one roofing material with solar cells, the plurality of solar cell
panels can be connected in series or in parallel with this cable.

Further, as another preferable specific embodiment of the roof material with a solar cell according to the
present invention, in the roof material with a solar cell, both ends of the cable are drawn out from both ends
of the roof base material. It is characterized by that. It is preferable that the positions where the cables are
pulled out are closer to both ends because the exposed portions of the cable are reduced. According to this
configuration, most of the cables that connect a large number of roof materials with solar cells are housed in
the recesses except for the connector portions at both ends or the tip, so that the roof substrate of the roof
materials with solar cells can be used. It will be easy to install. In addition, since the lead wire has few
exposed portions and the connection between the lead wire and the cable can be made in the concave
portion, the relay connector and the like are not exposed and the appearance can be improved.
Furthermore, it is possible to efficiently connect the solar cell panel and the cable, and connect the solar cell-
equipped roof members together.

It is preferable to provide a fixing tool insertion hole such as a nail on the roof base material while avoiding
the cable and / or the lead wire fixed to the concave portion by the fixing means. With this structure, when
fixing the roof material with the solar cell to the roof substrate by inserting nails or screws into the fixing tool
insertion holes provided in the roof base material, the fixing tool should not damage the cables or lead wires.
Is prevented.

[0013]

BEST MODE FOR CARRYING OUT THE INVENTION An embodiment of a roof member with a solar cell
according to the present invention will be described in detail below with reference to the drawings. 1 is a
front view of a roof material with a solar cell according to the present embodiment, FIG. 2 is a rear view of
FIG. 1, FIG. 3 is a front view of a surface material of a roof material with a solar cell, and FIG. 4 is a roof
material with a solar cell. A front view of the backup material, FIG. 5 (a) is a plan view of the roof material
with a solar cell of FIG. 1, (b) is a plan view of the backup material of FIG. 4, and (c).

FIG. 5 is a bottom view of the backup material of FIG.

1 to 5, a roof material 1 with a solar cell (hereinafter referred to as a roof material) 1 includes a roof base
material 2, and the roof base material 2 has two solar cell panels 5 and 5 installed therein. A surface material
10 having two concave portions (described later) formed on the front side and a backup material 30 fixed to
the back surface of the surface material 10 are provided. The surface material 10 is formed of a metal plate
material or the like, and in the present embodiment, it is formed by press forming a 0.8 mm thick galvanium
steel plate. The size and shape of the surface material 10 is a general roof material attached to the roof
surface,

For example, it is preferable that the roof tile and the like have substantially the same shape. Further, it may
have a shape in which a plurality of general roofing materials are provided in parallel with the eaves or in the
flow direction, that is, a shape in which a plurality of them are integrated.

In the surface material 10, a back surface side overlapping portion 11 is projected from the rectangular
portion of the front surface to the right side, and the back surface side overlapping portion 11 is formed as a
step portion which is depressed from the surface of the surface material 10, and the roof material. It is
formed with a thickness of about one half of the thickness of. A drainage groove 11a for draining invading

rainwater is formed on the front surface of the back-side overlapping portion 11. The draining g\r}olcgve 1L1L%is
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formed by two grooves in the upper half, and merges in the middle to form one groove in the lower half, and
the rainwater that has entered the back of the overlapping portion is drained to the front side. It can be
configured.

On the left side of the rectangular portion, there is formed a front surface side overlapping portion 12 into
which the adjacent back surface side overlapping portions 11 are inserted when the roofing materials 1 are
arranged in the horizontal direction.

The front surface side overlapping portion 12 is formed as a step portion from the back surface of the roofing
material 1 and is formed with a thickness of about 2 of the thickness of the roofing material 1, and the back
surface side overlapping portion 11 and the front surface side overlapping portion are formed. The two
roofing materials 1 are configured to be flat when the portion 12 is overlapped. On the back surface of the
front surface side overlapping portion 12, a projection 12a into which the drainage groove 11ais fitted is
formed. The protrusion 12a has a wide upper half and a narrow lower half.

Draining projections 13 are formed on the rectangular portion of the roof base material 2 along the upper
side, and the roofing material 1 is formed on the right and left two places of the draining projections 13 and
on the back side overlapping portion 11 of the roof. A nail hole 14 for inserting a fixture such as a nalil for
fixing to the base is formed. In the rectangular part of the roofing material 1, the solar cell panel 5,

Two concave recesses 15, 15 for housing 5 are formed side by side in the horizontal direction. The recessed
portions 15, 15 are preferably formed in a shape slightly larger than the size of the solar cell panels 5, 5 to
be stored.

Here, one solar cell panel 5 will be described with reference to FIG. FIG. 6 is a vertical cross-sectional view
of the roof member with a solar cell in a disassembled state along a recess for accommodating a lead wire.
The solar cell panel 5 is made of a material such as a silicon-based semiconductor or a compound
semiconductor, and is made of a single-crystal or polycrystal crystalline semiconductor or an amorphous
semiconductor. The solar cell panel 5 has a solar cell formed on a substrate 6 made of glass or the like
having a rectangular front surface, and a terminal box 7 protruding from the back surface thereof. A lead wire
8 for extracting electric power is drawn from the terminal box 7. ing.

Further, as shown in FIG. 6, the surface material 10

The concave portion 15 has a shape in which the substrate 6 of the solar cell panel 5 is housed, and the
back side projects in correspondence with the concave portion.

The recessed portion 15 is formed to a depth substantially equal to the thickness of the substrate 6,

A storage recess 16 for further housing the terminal box 7 is further formed by recessing from the recess,
and a storage recess 17 for storing the lead wire 8 is formed. Small arc portions (see FIG. 1) are formed at
the four corners of the concave portion 15 so that the corners of the substrate 6 such as glass can escape.
The storage recess 17 is formed up to the upper part of the recess 15 as shown in FIG. 1, and the lead wires
8, 8 can be led out to the upper part on the front surface side of the solar cell panels 5, 5.

Two mounting portions 19 (see FIG. 3) for fixing claws 18 for fixing the solar cell panels 5, 5 are provided on
the upper and lower sides of the recessed portion 15. The fixed claw 18 is, for example, a stainless plate
having a thickness of about 1 mm, a width of 40 mm, and a length of 25 m.

The mounting portion 1 is formed by cutting into about m and is formed on the stepped surface of the
surface material 10 by a rivet, a child screw, or the like.

It is fixed at 9. About 5 mm at the tip of the fixing claw 18 protrudes above the roof material 1, and the solar
cell panel 5 is pressed and fixed by using a double-sided tape made of acrylic foam as a base material,
which is attached to the back surface of the protruding portion, as a buffer material.

A water collecting groove 20 is formed along the lower side of the concave portion 15 in the direction of
water, that is, on the water side. Water collection groove 2

In the case of 0, the left and right sides of one concave portion 15 are shallow, and a slope is provided
toward the center so that the central portion is deep. Recess 1

Drainage groove 21 is formed from 5 to the outer periphery on the underwater side,

The drain groove 21 is formed continuously at the same depth as the lowest part, corresponding to the
lowest part where the depth of the central part of the water collection groove 20 is the deepest. Therefore,
when rainwater enters through the gap between the outer periphery of the solar cell panel 5 and the
recessed portion 15, it flows downward and is collected in the center by the water collecting groove 20, and

then from the drain groove 21 to the outside of the surface material 10. It is configured to be discharged. As
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described above, the surface material 10 constituting the roof substrate has the concave portion 15 and the
storage concave portions 16 and 17, but there is no penetrating portion for drawing out the lead wires 8 and
8; Water does not leak from inside, improving waterproof performance.

A backup material 30 constituting the roof substrate 2

Is preferably formed of, for example, styrofoam resin, and is lightweight and excellent in heat insulation. In
the present embodiment, the atrilonitrile styrene beads having a heat-resistant temperature of about 100 ° C.
are foamed 40 times by molding and used.

Other foaming resins include polyethylene, styrene, polypropylene, atrilonitrile styrene, PPO, PE

It may be formed of a foam such as T. The backup material 30 is fixed to the back surface of the surface
material 10 with, for example, a double-sided tape, and preferably has a surface that comes into close
contact with the back surface of the surface material 10. It should be noted that it is sufficient to attach the
double-sided tape to appropriate places, and after the roof material 1 is fixed to the roof base with nails, the
surface material 10 and the backup material 30

And will never come off.

The backup material 30 has a concave portion 15 formed on the surface material 10, a concave portion 16
for accommodating the terminal box 7 and a concave portion 17 for accommodating the lead wire 8. Shaped
portions and penetrating portions are formed. That is, as shown in FIG. 6, the concave portion 31 is formed
corresponding to the protruding portion on the back side of the concave portion 15, and the protruding
portion of the concave portion 15 can be fitted into the concave portion 31. . Also,

The penetrating portion 3 corresponding to the protruding portion on the back side of the storage concave
portions 16 and 17.

2 and 33 are formed, and the protruding portions of the storage recesses 16 and 17 can be fitted into the
penetrating portions 32 and 33, respectively.

As shown in FIGS. 4 and 7, the backup material 30 has a step portion 34 corresponding to the water
collecting groove 20 of the surface material 10 and a drain groove 2 corresponding to the drain groove 21.
A cutout portion 35 is formed as a drainage portion to which 1 is fitted. As shown in FIG. 7A, the cutout
portion 35 is cut out in a wide rectangular shape, and since the drainage groove 21 of the surface material
10 has a semicircular cross section, the drainage groove 21 and the cutout portion 35 are not formed. Are
configured so as not to be in close contact with each other, and drainage can be performed even when
rainwater enters between the surface material 10 and the backup material 30. The drainage portion may be
formed at another position that does not coincide with the drainage groove, for example, the left and right
end portions instead of the central portion.

Further, the drainage portion may be a drainage hole provided on the underwater side of the concave portion
31 through the backup material.

As shown in FIGS. 5 and 6, a plurality of ventilation grooves 36 are formed in the vertical direction on the
back surface of the backup material 30, and the bottom surface of the ventilation groove 36 is a deep
inclined surface on the water side. In addition, a plurality of leg portions 37 are formed on the back surface of
the backup material 30 so as to project, and the leg portions are formed in a wedge shape so that the
thickness increases toward the water side. For this reason, when the backup material 30 is fixed to the roof
substrate R such as a roof plate, a space is formed by the plurality of leg portions 37, and the space
communicates with the upper and lower spaces along the roof slope and the ventilation groove 36. Along
with it, it is configured to allow air flow. At the lower end of the backup material 30, there is a relief portion 38
for the lead wire.

Is formed, and when the roofing materials 1 are vertically stacked, the lead wire 8 of the lower roofing
material 1 is escaped.

As shown in FIG. 2, in the upper part of the roof base material 2, recesses 39 are formed in the horizontal
direction to the both ends in the horizontal direction. The recess 39 is composed of the surface material 10
that constitutes the roof substrate 2 and the upper end surface of the backup material 30. While connecting
two solar cell panels 5 and 5 to this recess,

A cable 40 that connects a number of roofing materials 1 is stored. Then, at both ends of the cable 40,
connectors 41 and 42 for connecting to the other roofing material 1 are fixed. One of the connectors 41 and
42 is a male connector and the other is a female connector.

As shown in FIG. 5A, three cutouts are formed in the hanging portion formed by bending the Ol{;[el{ per{p&ery
oltage,

EX1021-247



above the surface material 10, and these cutouts communicate with the recess 39. ing. The notch 10a at the
left end is connected to the cable 40 by the lead wire 8 drawn from the left solar cell panel 5 being guided
from the front side to the recess on the back side through the outer periphery of the surface material 10. In
both cases, the left end of the cable 40 is the recess 3

It is drawn out from the roof substrate 2 from 9. The cutout portion 10b at the right end portion is for drawing
out the right end portion of the cable 40 from the recess 39 to the outside. In addition, the central cutout 10
The reference character c is for pulling the lead wire 8 of the solar cell panel 5 on the right side while
changing its direction outside the outer periphery. That is, the lead wires 8 and 8 are turned around outside
the outer periphery of the surface material 10 and guided into the recess 39. Connectors 41 and 42 are fixed
to both ends of the cable 40, and the connectors are pulled out from the notches 10a and 10b together with
the ends of the cable.

In addition, three cutouts are formed in FIG.

The example in which the notch 10a at the left end of is used for both lead-in of the lead wire 8 and lead-out
of the cable 40 is shown.

Alternatively, two may be formed so that two are used for leading in the lead wire and the other two are used
for leading out the cable. In addition, two cutouts may be formed, and each cutout may be commonly used
for drawing out a cable and drawing in a lead wire.

Now, with reference to FIG. 2, the connection between the lead wires 8 of the two solar cell panels 5 and 5
and the cable 40 will be described below. The cable 40 is composed of a plus side line 40a and a minus side
line 40b, and is not directly connected to the solar cell panels 5 and 5. The lead wire 8 that directly projects
from the solar cell panels 5 and 5 is composed of a plus side lead wire 8a and a minus side lead wire 8b.
Then, the cable 40 and the lead wires 8 and 8 are connected via a relay section 43 such as a joint box. That
is, the relay part 43 connects the lead wires 8 and 8 to the cable 40, connects the plus side lead wire 8a of
one solar cell panel to the plus side wire 40a of the cable 40, and connects the other solar cell panel. Minus
lead wire 8

Connect b to the negative side wire 40b of the cable 40. And the negative side lead wire 8b of one solar cell
panel

And the positive side lead wire 8a of the other solar cell panel are directly connected, whereby the two solar
cell panels 5 and 5 are connected in series and connected to the cable 40, and power can be taken out.

As described above, the lead wires 8 and 8 drawn out from the solar cell panels 5 and 5 are guided by being
turned from the front surface side of the roof base material 2 to the recess 39 on the back surface, and
drawn in. , 40 are not directly connected to the cable 40 and are accommodated in the recess 39, and both
ends of the cable 40 are pulled out from the cutouts 10a and 10b to connect the connector 4 to the terminal.
1, 42 are fixed. Therefore, the lead wire 8,

8 and the cable 40 are connected to each other by the concave portion 3 opened on the rear surface side.
Since it is carried out by the relay portion 43 in 9, the workability of the roofing material 1 can be improved
without the connecting portion protruding outside.

As described above, the nail holes 1 for fixing the roofing material 1 to the roof substrate with nails along the
upper and right sides of the roof base material 2

4 are formed. Since the nail hole 14 on the upper side overlaps with the recess 39 through which the cable
40 formed on the upper back surface of the roofing material 1 passes, the cable 40 arranged in the recess is
bound by the binding band 4.

It is fixed at 5. The binding band 45 constitutes a fixing means for the cable, and although not shown in
detail, a base portion is attached to the back surface of the surface material, a tightening band portion
extends from the base portion, and a clamp for fixing the tightening band portion to the base portion. Parts
are formed. The nail hole 14 is provided in the roof substrate 2 while avoiding the fixed cable 40 and the lead
wires 8 and 8. Therefore, the cable 40 does not move in the recess 39, and the nail does not damage the
cable when the nail hole 14 and the cable 40 overlap and are fixed. The lead wire may be fixed with a
binding band.

The roofing operation of the roof member with a solar cell of the present embodiment having the above-
described structure will be described with reference to FIGS. FIG. 8 is a front view showing an operating
state of a roofing construction of a roof material with a solar cell panel, and FIG. 9 is a longitudinal sectional

view of a main part of the roofing material with a solar cell panel. The roofing materials 1 are ar\r}alngedLLC
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horizontally on the roof base R from below the roof,

Grab one by one upwards. In addition, on the upper surface of the roof substrate R,

Asphalt roofing (not shown) etc. are laid. For example, on the right side rear surface side overlapping portion
11 of the roofing material 1, the left side front surface side overlapping portion 12 of the roofing material 1 is
overlapped, and the nail holes 14 are used sequentially in the right direction. And nail it down.

When the nail is driven through the nail hole 14, the lead wire 8 and the cable 40 in the recess 39 are bound
by the binding band 45.

Since the lead wire 8 and the cable 40 can be prevented from moving inside the recess 39 and being
positioned below the nail hole 14, the lead wire 8 and the cable 40 are not damaged by the nail. In addition,
most of the cables 40 that electrically connect each roofing material are the recesses 3

Since it is stored in 9, the number of protrusions from the roof base material 2 is small and nailing can be
performed easily. Then, the roofing material 1 is electrically connected by an extremely simple operation of
simply connecting the adjacent connectors 41 and 42.

After roofing the roofing material 1 in one row in the horizontal direction, the roofing material 1 on the upper
step is roofed. That is, the lower roof material 1

The roofing material 1 on the upper tier is roofed so that the lower end side of the roofing material 1 overlaps
the draining protrusion 13 and is horizontally laid from left to right. Then, the connectors 41 and 42 are
connected in the same manner as described above to electrically connect the roofing material 1. This
electrical connection also

The operation can be performed simply by connecting the connector fixed to the end of the cable, and the
connection can be made easily and surely. Also,

Since most of the cable 40 is housed in the recess 39, the appearance of the roofing material 1 is good, and
it is possible to prevent injuries during transportation or roofing.

A plurality of leg portions 37 are formed on the back surface of the backup material 30 so that the roof base
material R and the backup material 30 are not in close contact with each other to form a space. The space
and the ventilation groove 36 communicate with each other. Since the upper and lower spaces are in
communication with each other, an air flow W (see FIG. 9) flowing in the space between the plurality of legs
is formed. As a result, the roof base R and the roofing material 1

Drying is promoted even if rainwater enters between the backup material 30 and the backup material 30, and
the air heated by solar radiation is convected and discharged from the upper portion, so that the heat
insulating performance is improved.

Another embodiment of the present invention will be described in detail with reference to FIG. FIG. 10 (a) is
a front view of a main part of another embodiment of a roof member with a solar cell according to the present
invention, FIG. 10 (b).

FIG. 4 is a schematic wiring diagram showing the connection state. It should be noted that this embodiment
is characterized in that one solar cell panel is provided and the cable housed in the recess and the lead wire
guided to the recess and connected to the cable are different from the above-described embodiments. Then,
other substantially equivalent configurations are denoted by the same reference numerals, and detailed
description thereof will be omitted.

In FIG. 10, the roof material 51 is one solar cell panel 55 fixed to the front surface side, and the lead wire 56
drawn from the solar cell panel 55 to the front surface side is

The roof base material 52 is turned around outside the outer periphery of the roof base material 52 and
guided and drawn into the recess 53 on the rear surface side, one of which is connected to one terminal of
the connector 57 located at one end of the roof base material, and the other is connected. It is connected to
one terminal of a connector 58 located at the other end of the roof substrate. Then, the other terminals of the
connectors 57 and 58 are connected by the cable 59. That is, the lead wire 56 is connected to the cable 59
via the connectors 57 and 58. Further, the lead wire 56 and the cable 59 are fixed by the same banding band
54 and the like as in the above-mentioned embodiment to prevent the lead wire 56 and the cable 59 from
moving inside the recess 53.

As described above, the lead wires 56 directly connected to the solar cell panel 55 are guided from the front
surface side of the roof substrate 52 through the outer periphery and retracted into the recess 53 on the rear
surface to be housed. A cable 59 that is not directly connected to 55 is stored in the recess 53. The ends of

the lead wire 56 and the cable 59 are pulled out from both ends of the recess 53, and the connsclttors i{gnd
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58 are fixed to the terminals. As described above, most of the lead wires 56 and the cables 59 are housed in
the recesses 53 and are not exposed, and only the both ends are pulled out from the recesses 53.
Therefore, the roofing material 51 has improved workability and a large number of roofs. The materials 51 ...
Can be easily connected.

When a plurality of roofing members 51 of this embodiment are connected and used, the connectors 57 and
58 are connected to each other, and the return connector 60 is connected to the connector at the end so as
to conduct electricity, and the other end is connected. Output from the connector and connect to an inverter
(not shown). Also in this example, when a large number of roofing materials are used, electrical connection
can be made only by connecting the connectors at both ends of the cable. Most of the cables and lead wires
are housed in the recess 53 on the rear surface side of the roof substrate, and only the portions including the
connectors at both ends are exposed, so that the appearance is good and the caving work is facilitated. .
Furthermore, it is possible to prevent the cables and the lead wires from being damaged when the roof
material 51 is nailed.

In the above embodiment, the lead wire is drawn into the recess and the cable is drawn out from the recess
through the notch. However, as shown in FIG. 11A, the recess is formed. The upper wall surface is the
bottom surface 2 of the roof substrate 2.

When there is a space d floating from a, the direction of the lead wire may be changed by using this space d
to guide the lead wire, and the lead wire may be pulled into and out of the recess across the outer peripheral
wall surface. Good. Alternatively, as shown in FIG. 11 (b), a circular through hole 2b may be used as the
cutout portion to allow the lead wire or the cable to pass therethrough.

The relay section 43 has shown an example in which the two cables 40 and one lead wire 8 are connected.
However, as shown in FIG. 12A, the two cables 40 and the two lead wires 8 are connected. The relay unit
43A for connecting 8 may be used. In addition, the cable 40

An example in which the connectors 41 and 42 are fixed to the ends of the

As in the lead wire 8A shown in FIG. 12B, the crimp terminal 44 may be fixed to the end portion and screwed
to the relay portion.

Instead of fixing anything like the lead wire 8B of (c), the bare wire may be fixed to the relay portion as it is.
Although the roof base material is shown to be composed of the surface material and the backup material, it
may be formed of cement roof tile, burnt roof tile or the like. As an example of a recess for accommodating a
cable, a space between the surface material and the upper end of the backup material is used as a recess,
but a recess or groove may be formed on the back surface of the backup material made of foam resin to
form a recess. Good.

[0043]

As can be understood from the above description, in the roof material with a solar cell of the present
invention, the lead wire drawn out from the solar cell panel does not penetrate the roof substrate, so that the
waterproof performance can be improved. In addition, since most of the cables that make electrical
connection when the roofing materials with solar cells are installed in parallel are stored in the recesses on
the back side of the roof base material, the appearance can be improved and the caving work can be
facilitated. Therefore, a large number of roofing materials with solar cells can be easily electrically
connected. Furthermore, when fixing the roofing material with solar cells with nails or the like, the lead wires
and cables are not damaged.

[Brief description of drawings]

FIG. 1 is a front view of an embodiment of a roof member with a solar cell according to the present invention.
FIG. 2 is a rear view of FIG.

FIG. 3 is a front view of the surface material of FIG.

FIG. 4 is a front view of the backup material of FIG.

5 (a) is a plan view of the roof member with a solar cell of FIG. 1,

4B is a plan view of the backup material of FIG. 4, and FIG.

Bottom view of the backup material.

6 is a vertical cross-sectional view of the lead wire accommodating recess of FIG. 1 in a disassembled state.
7A is a horizontal cross-sectional view showing a main part of a drainage groove and a drainage part, and
FIG. 7B is a vertical cross-sectional view of a main part of FIG. 7A.

FIG. 8 is a front view showing an operating state of the roofing construction of the roof memberleitth aLs&Ijar
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cell of FIG.

9 is a vertical cross-sectional view of a main part of the roofing material with a solar cell of FIG.

FIG. 10A is a front view of a main part of another embodiment of the present invention, and FIG. 10B is a
schematic wiring diagram showing a connection state of FIG.

FIG. 11 is a front view of a main part of still another embodiment of the present invention.

FIG. 12A is a front view of a main part of another embodiment of a relay section, and FIGS. 12B and 12C
are front views of main parts of another embodiment of a lead wire.

[Explanation of symbols]

1,51 roof material with solar cells, 2,52 roof substrate, 5,55 solar panel, 8,8A, 8B, 56 lead wire, 10 surface
materials, 10a, 10b, 10c cutouts, 14 nail holes (fixture insertion holes), 30 backup material, 39, 53 recess,
40, 59 cable, 41, 42, 57, 58 connectors, 43, 43A relay section, 45, 54 Binding band (fixing means)

Claims

1. A roof material with a solar cell, comprising a roof base material having a front surface side fixed with a
solar cell panel and a rear surface side provided with a recess for accommodating a cable, wherein the lead
is drawn from the solar cell panel. A wire is led from the front surface side to the recess on the back surface
side through the outer periphery of the roof base material to be connected to the cable, and the cable is
pulled out from the recess to the outside of the roof base material. A roofing material with a solar cell
characterized by being used.

2. A cutout portion that communicates with the recess is formed around the outer periphery of the roof base
material, and the lead wire is drawn into the recess and the end portion of the cable is drawn out through the
cutout. The roofing material with a solar cell according to claim 1.

3. The roof material with a solar cell according to claim 1, wherein a fixing means is provided in the recess,
and the cable and/ or the lead wire is fixed to the recess by the fixing means.

4. The both ends of the cable are drawn out from both ends of the roof base material.

The roof material with a solar cell according to any one of 1.

5. The roof with a solar cell according to claim 3, wherein a fixing tool insertion hole is provided in the roof
base material while avoiding the cable and / or the lead wire fixed to the recess. Material.

Copyright © 2022 Clarivate Analytics. All rights reserved. Republication or redistribution of Clarivate
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DTED0, PRax 7 ¥ EPRARICEHETRIBT
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HA~DOBASIE LRES L2 5,

[0009] %L, AiEEOKEEMST X BRI
T, BRRES ORI MIE L EET DX E 52 ER
L., ZOEREEHEBL T — FBREMEIZE]ATe b3k
W —7 O EsIMT L FETH D, BIREEHIM
HEBRTAEEEZERNTERLTHY, BREHD
AERZERE & MIER O NI 2 ER L TV 5, ZhiZ &

. UV—FROMEHA~OB AR L, Fr—7 s ik
= NVEEICEE SR a R 7 FOMNENS 05 L
BEBIITZ S, B, V—FBOSRALEr —T 10
SEHOBHLE 1 >OUREHTHEATHLILTS
Ly, Efe, IR EEE, MHBERRT 2R @
LHHEALTE LV,

[0010] BRACHEI KBEMMEXERMOIFEL
WESH BB LTI, BT ORBEE AT & BARMIC
BWT, MERIZERAY FEDOEEFERERT, F—
TR/ XX — MR EBEEFEC LY MEICEET
B EERME LTV, KBNS EEIRMEZRBBT
HIZETECEET D L EIEATHELE, ERiciho
TERINDZEBEND, Fr—7 2T 5 N5
LETELANER D Z L BRE VR, ZoBRICEIE, B
DXRGEM, X BB 2R T2 — 78, BiREN
OEEROMBICEETEh, BEIBHIEENE D, Z
OXRBEMTERBBMEBRET DL E, BoTr—7 1
2V — FREFSECE D LB TES, /21
DOKGEMST & BB ICEEO KBRS R BEE
ENDBE. BHOXGERARLELE, Zor—7
NCHEFIERVIRETCERETX 3,

[0011] &bic, ARBIRD KBS = 2R
DIFE LW EAR o Bk e UCHR, /TRRo KEE
ft& BEHICBWC, ¥ —7 A0t BREHO
TS OB HERE Z L 288 E LCWa, 5K
EAHEIRCVTVIE ) B — 7 VDB 72 < T2 0 T
FLV, ZORERICINE, 2O KEEMN X BB
B LEERFT 27—, MRESUIESRD a X7 ¥
o EBRW T RS BMEAICMESh D7D, XS
Huftx BIRH OBIR FH~OBRMABINES L 25, ¥
7. V—FEBLBHES B, U—FREFr—F 0
& OFEGERMEAN CITA Do dhfika Ry # SREME
PTAEERGLTAILENTES, Sbiz, XESEM
RNV E TN L OERSe, KEEmATE R R
DERPE L AT D,

[0012] MFICAEFEICEYEEShEFr—7 0
B/ X3V — Figehti <, BREMHETZE0EEL
BAILARIT D EBHFELY, ZOXIICHEET S Z
Ltk BREMCERT OB RFATILICSI O
ARFA LTRGBS & BB E BB THICEET S
L& BERTTY—TARY — FREEOTBZ L0
IE&Eh 3,

[0013]

[(RADEEDOHE] LT, ABINRD KBRS =
B O—ERFEELFEICESEHEMIHENTS, X
1 IEAREGRRICR S KB EMN BRSO ERR, K
21 oTFEE. ¥ 3 ABERA & EREOFREH
DIEHEN. 4 1 ZXGERMAEBIBM Oy 27 v 78
DIEER”, M5 (a) XK1 OXEEM & BB OFE
A, (b) BEAORY 77 v FHOFEER, (c)
40Ny 27 o HMOERR TS 5.

[0014] H1~5BWT, KBBHL & BB

PIF. BEHEWS) 113, BEREM22EALATE

n. BREM21X2 oOKEEM XA L, 5ERET
A2o0MES HBT3) BEMCHERSNTVWAER
EH 102, ZOREH 1 ODPEEIKEESh Sy
Ty T30 EEELTVD, BRM 1 0XEREME
oK Eh, REBOBETIE. 0. 8mmEDTA
N AR E LV A RE LTRSS TV 3, REM
1 0oRE &, BRiZ. BREIIERT 2 —REBR.
BlZEFEEE LA CERCT 22N GE LY, £
foo —REARM 2R TATI, AN RICERE
BRLETR, 2F W EEMB—EIZ -T2 BHRTh &

vy,

[0015] &1 01X, EEOEME LEMICE
EAERESDEE 1 1 BAEREN., ZoERNERED
HE 1 1EAREM 1 0 ORENDELIAATEZER E L
THEEh, BERMOREESOH 250 1 0R S THES
nTna, EEAELRSPEHL 112X, BALLHRA
FHAKTAAGIVEL 1 a PEFIEREN TS, K
PIVH#EL 1 alk, EEIA2ERDETHEES . PRI
TERLTFERE I ROELR-TEY, ERdby
EHOBRIFALT-RAZ FIMICHKR CE 2R E 2o
TnB,

[0016]) ¥/, EEHOLAICIE., BRI 12 AT
FENC ATz k& | BET sERREREGDEE 1 128
BASNAREHERAGDEN 1 23RS TN D,
FEAENEDLEE 1 2 1XERE 1 ORED L OERED
LLTHREIL., BRM 1 OESEOR 2501 DEST
EREh, BEERGLEN1 1 2REHEREDY
Hl2kaENLEZIZ, 22O00RBH 1 BEHE 23
LR ENTVWD, REAMNERSGOEE1 2 DEH
W, AEIVEL L a BIRETHENL 2 a BHEREL
TWA, 2281 2 a i BEERIEAC g S, T8
RS BRER TV D,

[001 7] BREM 2 0FERERIZIZ. BB > Tk
BI0 2 1 3 S, KEVEE 1 30EED 2H
Fre., EEmAELSGLEE L 1ICTERM 1 Z2EBEBOT
HBICEET 24T EOHEREHAT D1 4 TR S
T3, B 1 OEEICE. KBS AR5,
S5ENMTH 2 oMM 15, 1 5MBKEFMACEA
THEREShTWS, MEW15, 151%, HHShsk
PR 5, BOKRE X LDENIREIWVERIZE
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BENDZ ENFE LN,

[0018] =T, 12OKBEEM R 5ITON
T, 62U GiHT5, K6 il KEGEM EBR
MU — FRBINERIC G 5 53R L 7R BB ORI X ©
HB, KBEM SRS TV Y 2 REE R LAY
BEZSOHE2LLY, BEERYEKEROERERE
RSP, TENLT 7 ARPEENOHERIND, XBEE
M2V BIEERBRGBON F AHOER 6 LI
KEEMDBHRE S, BEICIER TRy 72 7552587 S
NTEY, TRy 72 7THhBAROVHLAHAOY —F
BmeBBIHEhL T3,

[0019] &, KéelcrRshad koo, FH 10
OMINEE 1 51k, KBER/ SFL 5 OFER 6 S
LR THY . MERCHIE L TEMPEHL TN S,
MZEES 1 5134 6 DE S LIERISOESICHR S L,
MEH»H S LICMEL TR Ry 72 73 ERS
ILHANDER 1 6 &, U — MR8 2T 2 IGMMER 1 7 &
MR EINTWD, MELL 5D 4 OOAERIHT T A%
DEAR 6 OATEAHT 2 L 51/ HIEE (K128 »
RS TWA, IHME L 71, K10k 5 CMER
150 ETHREN, V—FR8, 8&KBEEMN
ZA5, BOREROEFIZFIHTZ LR TE D,
[0020] MZEH 150 LTOWRICIE. KBER X
N5, SEBEETHEENL 8 HOMME 19 (K35
) N2 ORI CH D, EENL it EEE
M1ImmBEOAT L ARE, #40mm., #2 5m
mEEICE L TERLELOTHY, Uy b, F
FUEICE O REH 1 0 OBRERTHER SR L
QICEESEN D, EEMN1 8IX&EMD 5 mmBERER
M1oEERCRE L, BREROERICAA LT 7 VL
T —bEEME LEmET -7 2B EM L LTRERE
MRS EFREREE L TWNA,

[0021] ME 1 5OKTHAOTIRCH>T, T
LB TRNICIEEAKE 2 OBEBRLTHS, FEKE2
01 >OMER 1 5 0EARINE, FREBELS 2
A X3 kil TaRES T STV A, NEE 1
S LARTRIOARDE THKE2 1L BBRLTHY .
ZOHEKE2 1I1ZEKE 2 0 DR REROEE S B —FHEN
BABERICHRIE LC, RABE & A U S Cildm L O L
Th?d, Lied>T, KEEM A5 OHE L MER
15 L DOEORENLRABEBATS L, K THEICHN
THEAHE2 o CHRICED LN, BEKE2 1 »OREH
1 0 DAFICHEH S Ak L oo T 5, T LD
W2, BREMAERTAREM L 0%, MEH15, ¥
W L6, 1 7HABRSATHNANY — KR8, 8%
FIHTE@ET MmO ), FAKREIIRTH 1 026 HE
WEKTAZ Lk, BikEERM FT 3,
[0022] BREM 2 2BRTD 77 v 7#30
i FlRERRAT e — A MRS BRI, BET
WrEEIC BN - b OB EE LV, AEHOKE T, W

HEE1OO0CEEDT M o= b r2F L E—X
FRIEMICTA OBRIESEEbOBRAVHhTnD,
FEEBIEE LCik, fiic Ry =FLy, 2FLr, R
Fuvil, 7hVu=bURFL PPO, PE
TEORAKRTHERLTL LW, SNy 77 v #4300k
FEHM 1 0DEFIE, FIAEAET — I TEESRS
LOTHY, KEM 1 00BERESTLHL I RFERE
HTHZEMBGFELY, B, M7 —7IHEEOEK
BT BE T CTHaThy, BRH 1 ZER Tl
WZEITEHE L&, EEM 10w 27 w7530
EWANB Z Lk,

[0023] Ny 27 »7#3 01k, KEH 1 0CHER
EEMEH LS5, WMTAy 727 OAMNE 1 6 KT
U — 8 8 OULHIMER 1 7 1% L CEMIA 224 522
HER AT 2 MRS B AR SRS TWd, ¥
bbb, Melkrahsd L oic, MELHL 5 0EMDZE
HER R LT IR 3 1 ARk &, MEH1 50
ZEHEIEMBRE 3 L AT HZEMNTE R, £k,
IS L 6, 1 7 OBEMOEHEBIZHE L CEAR 3
2, 33MBWEIN, WINE 1L 6, 1 70RHHIIE
A3 2, 33RXEFNENCBKETHI LN TE A,
[0024] ¥/, Nu 773013, E4, 7
RENBDL YT, FEAM 1 0DEAHE2 03 LT
ZEE 3 AP S, P2 TSRS LT, kig 2
13MRET2EEKEE LCEIREE 3 5 BRI T
%, IREEI 5. 7 (a) WREhD LI, 18
IROFTLARTE Y Xdvdr, REM 1 0 OFKIE2 1 2387
ELHETHH D, FkiE2 1 LEIREE3 5 L 3%
EFELARVWE DRI, RFEM10E w77 v
30 LDOMICHAABBALILEE THHKTES L 5T
oo TW3, B, HEKEIEIEAEL - LAy iiofr
B, #l 2R REcle EADOREICER L TH I,
F70. HAKEIEMBRE 3 1 DR TRy 2 T v 7
PEELTEIFIEKRLTE LW,

[0025] Ny 77Ty 7% 3 0DERIZIIHNS, 61
REND LY., ETHAICEROBRAT 3 6 Bk
S, BEAE 3 6 OER A ERIASEVERE & 2o
TWa, Ik, Ny 77y 43 0B, BEO
BER 3 7 232 U TR & hu, BRI K TRICAT <& e
EERREL AL TBEBIzEREN TS, Z0k
D, Ny Ty T3 0 EFHMREOREBR THRIZEE
ENTEE, BEOMEI 7TICk v EMAEEEN, Z
DOEMRERAEICN > 7= ETozMaEa L., @xA
B3 6 LIIERMBTELLHIEBRENTHA, A
v 7T v 3 0D FELICIEY — FRAOKTE 3 8
B EN., B 1 2 ETICERE ST HOER
10U —FR8 DALY ERTFA LD TH S,
[0026] BREH 20 LHICIE, R2ICETLD
W BN ACER B mE E TMIEE 3 9 AR E
TWA, NEE3 9 IEREM 2 2T A2EWEH 10 &
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Ry 7T v k3 00 LFREsOEREND, ZoM
Wiz 2 >OKBEM NS5, bEERT D LI,
SEOBREH 1 28R T3 —7 4 0 23S hTn
%, FLT, F—74 0 OB ORBH 1 23
BTH-ODaRxrF4a1, 428EEEh TS, =
R7H 41, 421, —FREBaRxs &, thFM
BaRxsZLizoTnh,

[0027] #EH1 00 LEFOANBRDEHY TR
LTI, K5 (a) T LHc3-oEkx
SRR EN., ZNOOEREERIIMNFES 9 LEEL
TW5, EHBOGIREEL 0 alk. ZROXBEH S
RS MLEHERZY — MR8, REb 1 0 DR
W& LCERmAD 5 EmfloMEicE»n <o —7
4 0KER IS, r—7 04 0 DESHAME 3
905 BIRER 2 DAFICHIHER TV A, Hiiot]
REMLIODbIZ, 4 —T N4 0DEHEAMEES 96
AR EIHT b O TH D, £, FREOEIKREEHL 0
cii. AROXEEM SFLE DY — RS EHETD
MITHEEZEAZTIHRALLOTH D, Thbh, U—
F#8, 8%, REM 1 00AEIDAMTHEEZE L
TR 3 9ICEX AL TS, 7 —7 /4 0 DEHHT
Wikaxs&241, 4 28EEBERTRY, ¥—710
WERE i a7 FBYIREEE10a, 10bMHEIH
Ehd,

[0028] ek, BIkEHE3IOERL, M5 (a)
DEROEYRKEF 10 a %) — FESDBlIAR L —7
N4 QDI LICEAT 2P &R Lichs, BIXEEE 4
SOEELT22% Y — FIROFAHIHERL, o2
Er—7NOBHLIERTALIICLTELY, £

7z, BIXERE 20K L, ERLEhWE T —7 A O5H
LE Y — FRO5ASICERT AL I2T 2%, BHEE
BLTH LV,

[0029] ZZ¢C, H2%&RL T, 2200KEEH
NENE, BOY—FES, 8L, F—TN40LE
FRZOWTHFICHRBAT A, ¥~ A4 01375 AR
40at<vAFTAAFR4 0 b EDBEKII, KEEH
SFA5, BIZHEHEEER S TRy, 2. KBS
MRV E5, SNLEBEENT LY - MR8 T A
U—Fi8adl=AT ARV —FiE8 b & bERIN
B, LT, ¥—T7140LV—F#R8, 8l x¥a
bRy 7 2ZOHkE 4 352 ML CER IR, Thb
B, T4 3134 — 74 012V — R 8, 8hEHF
TH5LOTHY, —FHFORBEM IO TZ AM) —
KR8 a2 —7 N4 0077 ZAlR4 0 a IR T A
LR, T OKRBER RO A F AU Y — FiE 8
bEkr—7N 40074 FAE40bREFT S, €
LT, —HOKBBEMARLOAFZAY—FHES8 b
&L FOKRBEMARLOTTAAY) — FiE8a k%
EEEE L, ThICEY 2OoDKREEM SR5, ik
EAEGE SN Ty —7 40 LEEESh, BH2RVHE

FTENTED,

[0030] ZDkdic, RIGEM SFNL5, 5265
HEhV— N8, 8IXERENM2oRE M HER
DONIER 3 92 & 2 E 2 CTEMNTEAEN, KEEh
NENE, BIKEHEER S TR —7 14 01X
B3 oS TRBY, =4 0 OB AYIX
EH10a, 10b2bIIHEN, SERIZaRIF 4
1, 428EAEIRTWS, LERST, V—FRS,
8L —7N4 0 LOERE, EEmflcn+3ME3
ONTHHEER 4 3I2L DT b0, HEitssAEtic
BHE TR IO THE2 RO D ENTED,
[0031] gL L DT, BRREM 20 FBEHR
=T, BiRf 1 # BRTHICTS CEET 54T 1
ABERENT WD, OO 41 Z2MH 1 0 RE
HEICHER SN —7 A4 0@ N3 9 LERD
7o, MEAIERE Sy —7 4 013kH 3 K4
STHEHEZNTWD, R A K4 5137 —7VOEE
FERERER L. SRR LRV — AR T
OHEEIZME T, ~S— R RT3 FERZEY
L., =R v FEZBEET S 2 T 0 7 En
ERENTWS, £LT, L1 4aREESHZ—T
NA0RY—FRS, 8 & CEBREM2ICRITSL
nNTWa, Zofkh, r—714 05 3 9 NEKE)
THZ LR, SIL1 4 —7 4 QNER-> THEE
BRZEI R — T A BB B 2 Lidievn, B, V—F
BMERRE AL FCEHETALIICLTHLN,
[0032] eiimn RS AEREEOKXKEE
il & BAEM OEBREECOWT, B8, 92ERLT
T 5, M8 I AR ER R & BB OB L
OEEREA R TIERRK. B9 IIKGEh k& E
B % EHR L2 RBOETHRTERTH 2, BIEM 11X
BRTHR O LiC, BIRO T FHHAEFRICEST,
NER EHFCE TN, Bk, BETHR® LA,
TAZ 7N N—T ¢ 7 (H7RET) EXFEERIIT
W3, flxid, 1 20RBH 1 oFAlORERELED
1 1, RICELBEM 1 oLAAloREAENRGD
HH 1 22ERAT, JEREFAICERTHAL 4 %2HEH
LCETIED LTEWTNL,

[0033] 1ALl 4% HHEL T %ITHIALEE, M
3 9RNDY — RSy —7 4 0ilEHR L F4 5
TEREENTWALD, V—FR8SFr—7 )14 0 3M
W3 9ONEBBLTHILL 4D THINETHZ &%
IETELRD, ST ERLZ RV, £, KB
B 2 BRI T 57— 4 0 OKEAAMIE 3
MM ENTWB T2, BIBEN 2 5 b DR IEH R
REITEREZIITA D, LT, BiET x4
41, 42%EETHE oD CEMALBRET, BR
M1LZERMICEREIND,

[0034] KEFMIZ1LFNICERM 1 2F Wk, £
D FOBROBRIRM 1 #5<{. T7bb, TROERRM1
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DAENDZEER 1 3 0 iz LB ORBH 1 OTHHERER
HE5CEE. KEFRRENLLERAP-TEVTH
<o LT, BifttMfRlizcaxr¥41, 42%8HL
T, BIRH 1 oOBRNEHREITS., ZOBRERD.
r—7VOMEICEE SN ax s 2 R EET A0
BRECITA, BRI, L bERICERTED, £,
=704 0DRELHHIE S 9O EhD 72D, B
B 1 OAERRIFE D, EBRRERFICBIT AR
ZEHIETE B,

[0035] v 27 v 3 0RXEERAIE DL
3THEHLTHEIN., BERTHRE Ay I T v 7H
30LEEEEPEMBERINTRY., ZOZER L@
SAEI 6 LAEBLTCLETOERMEEL TS
H. BEROMEOMOEEERILDERHEW (9%
) BEREND, Zhicky, BRTHR BRI 1
DAy 7T w73 0 &L OBICAABEA L THLESRN
RESH, AL VBT LREERMAR L TR
HIodethahaizn, Wgdktessm k33,
[0036] FRHANMOEFEEZRK 1 0lkHEIEH
AR5, 10 (a) MAERRICE S KEERLAS
& B oo EREROEFIERR, 10 (b)
i EOERREE R THBERAR CH D, B, Z0
EHETZERITETRE L/ R ERIC A L. KB E SR L28
12T, MENCIMEIL D r—7 &, MERICE T
T NEEREND Y — NP RARZ LA LT
%, LT, thoZEICRIZSOERIZOV-CIR LA
Bt L CEM AT D,

[0037] W10kBWT, BBRMSE 1ix1 20K
B 2L SEFREMICEELZHOTHY . KHE
MRS 5L REANCHI SN Y — R 5 6§,
ERES 5 2 0N OMNMITH & 2 2 CEERAOM
o 3, TEAE N, TDO—FIIEREM O—H
BT 2247 %5 7O 1TSS, 2oft
FiEBREH ORI BT 2237 ¥ 5 8D 15T
R END, FLT, axs/¥57, 580MFDE
FRILES7r—70 56 9 TR IS, Thbb, V—F
WM56k=x2%57, 58N LTH—7150ICH
fans, ¥k, V—-F#®56, #¥—7/5 9%, B
DEMIEE L AFEORBR S Fo4FCEIVEEL,
—F#R56, y—7)5 9BMNES SNEBETH L
ZE5IE LTV 3,

[0038] Z—m&Hic., KB RIS 5ICHEHEE
BishT\3 U — 5 61k, BREM 5 2 oREMH»
HAVADZA L CEMANEROMNE 5 3 125154 A CILH
Eh, KBFEM/ SRS 5ICEBER SN W N r—
ZA5 9IMER 5 3 ERTWE, FLT, U—F
$5 6 DEREEE A — 75 O OEREEASINEE 5 3 O
PEBIHER, WRICaRIZ57, 58BEEINT
W3, ZOX3IZ, V—F#E66L75—715 9DKE
SO 5 3TN S CEHET . @RS 258 [

53mbEIHENTWAREYD, BIBM 5 1 1XkE TN
FL. 2HOBMRI 5 1 - DR VRS IITLS,
[0039] ZOEMEHECRBRIM S 1 %2, HEMEEE
BWLTEATZLEICRXaRIZ57, 5 8RALEER
L., o= 7 2R 2 X7 56 0 %486 L CER
S8, hFOSHROaRx s FRbHALT, HALTH
RnA A= BT D, TRV TE, 28O
BRMEFRTS XX, 7 om0 axs »
BT A TEIMIBERTAD, £, T
2V — FREEREN OB/ ME S 3 I KEH A3
MEN., MO 7 eS0TI AEHL TN
DT, SMEBRIF LA L CERBEIVFS LD,
BT, BRM S5 1 24TEDT B L&, F—TnY
— FREESTHZ EEPILTE D,

[0040] 73, BifEL-EMBETIE. ME~DY
— FROZLEAR R O & D4 —F A O5 H LidHIXR
EHEBLTITHOFAERLEN, K11 (a) (RTX
1. MESERERET 5 L H OBEHENBREN 2 DR 2
aPLBWCHBRIRHD LEZ, ZORMBRIEZEHAL
TU—FREORmEEEZ CHEE AEUOBREENT
MIEE~DE[AK L M2 HOFHLEITS L3 LT
Ldv, Fh, WIREBLELTCELL (b) AT LD
2, ABO@EIL2 b HWTY — Riger —7 it
2L THIN,

[004 1] kIS4 31X, 2FEDyF—TN40L 1R
DOV —FE8EHEHETAMERLEN, K12 (a)
FTEHT, 24ADFr—T 1402240 —FiE8 %
BT A4 3ATHE LY, S5, ¥—F 140
DBz xT7 #41, 4 2%2BBLEHFESR LA,
12 (b) &RTY—FR8 AD L 5 \UIHRICE A
F44FFHEL, TR ALLDLTHEL, B1 2
(¢) DV —F#HR8BOL I I HEEETITHEBROE
FCHMEICEET D LI LT X,

[0042] BREHEREHM L N7 7 v 7HErn
BT AP 2R LB, A2 MERS, BRENLBRK
LizboTh Iy, F—7AEINTAMEE LT, R
HH LAy 7T IO EREOBOER %ML L
FlERm L, BHEBECERINE ANy 7T 7O
BEICESRR AR L CHEE LTH LV,
[0043]

[EADDE] D EORBENLFMETEL L0, &%
HoOKEEA 2 BBRH L. KBS ARZA»LEIHE
NV — FRABBREMEERLRWD, BiktEies
mETEs, £, KBEMGERIBHEERTL L&
TBRNEE S & 57— 7 L ORERSH BIBREM OEEH
DOVERCIGIE D=0, A8lEmETtE, BRELE
BHLTHZENTE, EHEOKRBEEMS E BRMOE
K[ERBBER IITA D, S b, KB X BiRH
EEIETCHET S L&, VPR —T A EDIT S
Z e,

Voltage, LLC
EX1021-257



(1 o> ffi B 72 BB ] B, (b) i (a) OHEPLRELT TSR,

[ 1] &#A LR D KEEMAT & BEMO—FEHFE [K11)] FRHEOS LHICHOERREOELIER X,
DEHERX, [K12] (a) iXhHkEsofho AR O BEHEIE m
(X2] M1oEFEHX, M, (b) . (c) iZJ—FROMOERFEOERE
[X3] X1 oFEmOERR, [N

[M4] R1oARy 77 v 7HOERN, [ EofHA]

[M5] (a) 1 OXBEMTERBMOT@EE, 1, 51 XKBEMS xR,

(b)) B4Ry 77 v 7THOYERK., (c) XX4 2, 52 RBBREMH.

DRy 7 T v TR OEE R, 5, 55 KE&EM L,

(6] B1oY— FERIGHRMEICH 5 5 L 7o REBO 8, 8A, 8B, 56 U-— N,

HEWTRI, 10 FmEH.

[K7] (a) EEeAEROHAKBOER 2 RN 10a, 10b, 10c HIREE,

B, (b) it (a) OELRHEEFEE, 14 4770 (BAEEFHFALL) .

[X8] K1 DKEEMA X BRI OB LOBEER 30 Ry IT vTH. 39, 53 [#,

REA R IEE X, 40, 59 F—7n,

(K9] B 1oXBEMNSEEBRMEER LEREBOE 41, 42, 57, 58 =aXi#H,

TRt E . 43, 43A HRELR,

[K10] (a) MEAFRAOMDEMYEDOETIE K 45, 54 fHEAVF (BEFE

(1]

OB % o i0 g o B 5B TR
ﬁ]bﬁgﬁﬁﬁ b L 4 gfi( I el

2| |
! F1a
_J|0| PN T :,I°u,'l 1 3. C ;|E- —g‘
) Yy o N ! \ VAN EN
18 7% B/ B 5y 38 18 1
[E11]
(@
1
- 20 d
MA_ N M~ e
o {
.:?5_( = T
mz.o_ 8 z
O 1
L T M Y —
w 7
¥
2

-7- Voltage, LLC
EX1021-258



(X2]

1

§ T ] < 7
38 0 30 38 12
3]
10
13 14 11
P b N
) ) A J \T]T
11
] -SI ( )Sl( |-QJ/1-| { );( :S- 1 —}
B 20 9 19 20 9 9 %
_8_

Voltage, LLC
EX1021-259



[(X4]

30
Ed 3
‘ ! !
e 33 33
; 32 1 32
! ‘
|
!
_JI'- l)’ 1/. i {7":" :\ 1/. [ ’?E_IJJ
% 3B 38 3% 35 38
[®5]
(a)
n o3 37 - 30 37 1
%ﬁ' AN == ‘ ] f'G' = f %
B rnatlV VIR 0c8 10 10b 60 5
{b) .
3% 37 3% 0 3 3% 37
| g | I_‘L(In- r i LY rA_‘L‘-I’_‘ r__—‘i_{l o Fi LY lr_‘Il—(..l,_‘l I_.IJ_{—]
3 31
C
(c) 3
R - a— “',““L“‘“;'““;“j‘“s"a*@“‘:;"
31 3B 37 3§ 31 3B 38
—g- Voltage, LLC

EX1021-260



(X6]

1
TN S 7 6 ]
i ] 7 ]
1 u__—’l
Ij‘ 1;_7 10.") 1,5 20 2,1
! I Y )] J'
-—\\ "’"’773 |
10 30
33 32 El i 34 35
L i { /
] ) 7
:-;-_’____“_X ’ 227 VAV AV APV 4w o7 &
3 3
(7] (x10]
(@) (@
91
59 5%
57%53
53: 1 K
4155
152
(b)
5{1 51 51
[—---l-l —H -

it o ik
60 57 ’155 58 57 L 58 57 ~1 g

-10- Voltage, LLC
EX1021-261



[X8]

I —|.1
n11 0 ‘ ‘1-2 ‘ 1
8 '
et L f 5 8 2 P } i
= W ) . } _ i :
[ 1
‘ r . 24Y W0, .
3 Eniiie Bt = _
| I
I
. 0 I P I = | N
¥ ! T 3 L
1 1" 1

K9]

-11- Voltage, LLC
EX1021-262



[(X12]

(@)

4o e i s e
a{;:‘;‘--.‘:;}s

ga b 8a 8b

(b)

_12_

Voltage, LLC
EX1021-263



PE2E SEARCH - Search History (Prior Art)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

L704

L705

L706

L707

L708

L709

1800

4982

14

76154

30627

h02s40/30,36.cpc.

h02s40/30,36.cpc.

L704 AND (feeder$1
AND drop$1)

L706 AND feeder$1
AND drop$1

h01r4/$4.cpc.

h01r9/$4.cpc.

(US-PGPUB; USPAT)

(USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN))

(US-PGPUB; USPAT)

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2022/06/15
12:13 PM

2022/06/15
12:13 PM

2022/06/15
12:13 PM

2022/06/15
12:14 PM

2022/06/15
12:21 PM

2022/06/15
12:22 PM

06/16/2022 07:25:13 PM
Workspace: lead_assembly

Paidagss 3.L.C
ESX1021-264




L710

L711

L712

L713

249833

49756

14143

321361

h01r13/$6.cpc.

h01r24/$4 .cpc.

h01r25/$4.cpc.

L712 ORL711 OR
L710 OR L709 OR
L708

NO, Nz, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, S, SK, SU, TH,
TN, TR, TW, UA, VN,
WO))

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/06/15
12:22 PM

2022/06/15
12:23 PM

2022/06/15
12:23 PM

2022/06/15
12:24 PM

06/16/2022 07:25:13 PM
Workspace: lead_assembly

B

2065 3.LL

E4£X1021-265




L714 44

L715 84

L716 135262

L717 42

L713 AND (feeder$1
WITH drop$1)

L713 AND (feeder$1
SAME drop$1)

L712 ORL711 OR
L710 OR L709 OR
L708

L716 AND (feeder$1
SAME drop$1)

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

(USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO))

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2022/06/15
12:24 PM

2022/06/15
12:25 PM

2022/06/15
12:25 PM

2022/06/15
12:25 PM

PE2E SEARCH - Search History (Interference)

There are no Interference searches to show.

06/16/2022 07:25:13 PM
Workspace: lead_assembly

Peadazss 3.L.C
E$X1021-266




UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov
| APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
17/301,609 04/08/2021 Dean Solon 54079.10001US03
CONFIRMATION NO. 3509
97149 POA ACCEPTANCE LETTER
Maschoff Brennan

1389 Center Drive, Suite 300

IR L0 A
Park City, UT 84098 000000129659915

Date Mailed: 11/09/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 11/04/2021.

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.

/qtran/

page 1 of 1

Voltage, LLC
EX1021-267



TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to
identify the application to which the Power of Attorney directed, in accordance with 37 CFR 1.5. If the Power of
Attorney by Applicant form is not accompanied by this transmittal form or an equivalent, the Power of Attorney
will not be recognized in the application.

Application Number

17/301,609

Filing Date

April 8, 2021

First Named Inventor

Dean Solon

LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO

INVERTER
Title
Art Unit Not Yet Assigned
Examiner Name Not Yet Assigned

Attorney Docket Number

S54079.10001US03

SIGNATURE of Applicant or Patent Practitioner

Signature

/Eric L. Maschoff/

Date

November 4, 2021

Name

Eric L. Maschoff

Telephone

(435) 252-1360

Registration Number

36,596

MASCHOFF BRENNAN, PLLC
1389 Center Drive, SUITE 300
PARK CITY, UTAH 84098, USA

Voltage, LLC
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POWER OF ATTORNEY BY APPLICANT

[Assignee, Legal Representative or Person with Proprietary Interest]

I hereby revoke all previous powers of attorney given in the application identified in the attached
Transmittal for Power of Attorney form.

B [ hereby appoint Practitioner(s) associated with the following Customer Number as my/our

attorney(s) or agent(s), and to transact all business in the United States Patent and Trademark
Office connected therewith for the application referenced in the attached transmittal letter:

97149

Please recognize or change the correspondence address for the above-identified patent to:

B The address associated with the above-mentioned Customer Number.

I am the Applicant:

[ Assignee or Person to Whom the Inventor is Under an Obligation to Assign
[] Legal Representative of a Deceased or Legally Incapacitated Inventor

[] 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)

SIGNATURE of Applicant for Patent

The individual whose signature and title is supplied below is authorized to act on behalf of the Applicant

Signature W\?ﬁw Date August 25, 2021

Name Mehgan Peetz Telephone |6153887696
Company SHOALS TECHNOLOGIES GROUP, LLC | Tifle CLO

NOTE: Signature - This form must be signed by the applicant or applicant's representative in
accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications.
Submit multiple forms for more than one signature, see below*.

*Total of 1 forms are submitted.

MASCHOFF BRENNAN, PLLC
1389 Center Drive, SUITE 300
PARK CITY, UTAH 84098, USA
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
SHOALS TECHNOLOGIES GROUP, LLC

Application No./Patent No.: _17/301,609 Filed/Issue Date: APril 8, 2021
Titled: LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Applicant/Patent Owner:

,a

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Inventor To: SHOALS TECHNOLOGIES GROUP, LLC
The document was recorded in the United States Patent and Trademark Office at
Reel 055870 , Frame 0763 , or for which a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
Voltage, LLC
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Eric L. Maschoff/ November 4, 2021
Signature Date

Eric L. Maschoff 36,596

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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 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.

2. Arecord 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.

3. Arecord 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.

4. Arecord 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. Arecord 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. Arecord 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)).

7. Arecord 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. Arecord 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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Electronic Acknowledgement Receipt

EFS ID: 44206374
Application Number: 17301609
International Application Number:
Confirmation Number: 3509

Title of Invention:

LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

First Named Inventor/Applicant Name:

Dean Solon

Customer Number:

97149

Filer:

Eric L. Maschoff/Anika Corwell

Filer Authorized By:

Eric L. Maschoff

Attorney Docket Number: $4079.10001US03
Receipt Date: 04-NOV-2021
Filing Date: 08-APR-2021
Time Stamp: 15:27:10

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
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Information:

117892
5 Assignee showing of ownership per37 | 2021-11-04_373¢_S4079-10001 o 3
CFR3.73 US03.pdf
f049c76543b77cde9fdd825b769a6dafbday
f162

Warnings:

Information:

Total Files Size (in bytes): 235259

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.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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/301,609 04/08/2021 Dean Solon S54079.100010US03
CONFIRMATION NO. 3509
97149 PUBLICATION NOTICE
Maschoff Brennan
1389 Center Drive, Suite 300 O 0O AR
000000127162546

Park City, UT 84098

Title:LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Publication No.US-2021-0226581-A1
Publication Date:07/22/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/301,609 04/08/2021 2833 830 S4079.10001US03 19 2
CONFIRMATION NO. 3509
97149 FILING RECEIPT

1366 Gontor Drive, Suite 300 0

Park City, UT 84098
Date Mailed: 04/16/2021

Receipt is acknowledged of this non-provisional utility 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 FIRST INVENTOR, 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 corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction 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 provided that the request is grantable.

Inventor(s)

Dean Solon, Gallatin, TN;
Applicant(s)

SHOALS TECHNOLOGIES GROUP, LLC, Portland, TN;
Assignment For Published Patent Application

SHOALS TECHNOLOGIES GROUP, LLC, Portland, TN

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/849,458 09/09/2015 PAT 10992254
which claims benefit of 62/047,773 09/09/2014

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: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 04/15/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/301,609

Projected Publication Date: 07/22/2021
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER
Preliminary Class

439
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
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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).

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
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Application Number: 17301609 Document Date: 04/08/2021
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in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
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record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.
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APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/301,508 Q/QR/2021 0T 4125 PM EY S4072.10001US03

Title of Invention
LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Application Information

APPLICATION TYPE  Uiility - Nonprovisional Application PATENT # -
under 35 USC 111i{a)

CONFIRMATION # = 350 FILED BY Erian Gonzalez
PATENT CENTER # 80173479 AUTHORIZED BY  Eric Maschoff
CUSTOMER #  &714% FILING DATE
CORRESPONDENCE - FIRST NAMED Dean Solon
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

CARD /4008 E203148J43080870 Brian Gonzalex

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
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Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Tradamark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons are required to respond to a collection of information uniess it displays a vaiid OMB contral number.

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

invention

As the below named inventor, | hereby deciare that:

This declaration V’T

AN The attached application, or
is direcied to:

United States application or PCT international application number

filed on

The above-ideniified application was made or authorized o be made by me.

| believe that | am the original inventor or an original joint inventor of a claimad invention in the application.

| hereby acknowledge that any willful faise statement made in this declaration is punishable under 18 11.S8.0. 1001
by fing or imprisonment of not more than five (5) years, or both.

WARNING:

Petitionerfapplicant is cautioned to avoid submitting personal information in documenis filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
{ciher than a check or credit card authorization form PTO-2038 submitted for payment purposas) is never required by the USFTO
to support & petition or an application. i this type of personal information is included in documents submittad to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them 1o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned appiication may alsc be available to the pubiic if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Cherks and credit card authorization forms
PTC-2038 submitted for payment purposes are not retained in the application file and therafora are not publicly avaiiable.

LEGAL NAME OF INVENTOR
) /
Inventor: Dean SM Date (Optional) : 09/09/2015

Signature: /"%#M’ﬁmw
VA

Nete: An application data sheet (PTO/AIA/14 or equivalent), including narming the entire inventive entity, must accompany this form,
Use an additional PTCG/SB/AIACT form for each addiiional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 GFR 1.63. Tha i

nformation 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.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is sstimated to take 1 minute to
complete, including gathering, preparing, and submitling the completed application form to the USPTQ. Time will vary depending upon the individuai 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.8. Department of Commerce, P.O. Sox 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Comimissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistarice in compieting the form, call 1-800-PTQ-3199 and sefect option 2.
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Frivacy Act Statement

The Privacy Act of 1974 {P.L. 83-579) 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
solection 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 s to progess 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 procesdings or
abandonment of the application or expiration of the patent.

The information providad 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 aliowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.8.C 552a). Records from
this system of records may be disclosed to the Departmeant of Justice to determine whather
disclosure of these records is required by the Freedom of information Act.

2. Arecord from this system of records may be disclosed, as a routing use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in tha course of setifermnent negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitiing a raquest 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. Avecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having nead for the information in order to perform a contract. Recipients of
information shail be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.C. 552a{m).

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

8. Arecord in this system of records may be disclosad, as a routing use, to another fedaral
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.5.C. 218(c)).

7. Avrecord from this system of records may be disclosed, as a routine use, to the Adminisirator,
General Services, or histher designee, during an inspection of records conducted by GSA as
part of that agency’s responsibility to recommend improvements in resords 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 (ie., 33A or Commerce) directive. Such disclosure shail not
be used to make daterminations about individuals,

8. Arecord 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.8.C. 122(b) or issuance of a patent
pursuant to 38 U.S5.C. 151, Further, a record may be disclosed, subjact io the limitations of 37
CFR 1.14, as a routine use, 1o 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.

8. Avrecord 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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LEAD ASSEMBLY FOR CONNECTING
SOLAR PANEL ARRAYS TO INVERTER

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a Continuation Application of 14/849,458, filed September 9, 2015,
entitted LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO
INVERTER, which claims the benefit of and priority from the United States provisional patent
application entitted PRE-PANELIZED THIN FILM, RACK, CONNECTORLESS DUAL
CORDPLATE, MOBILE SKIDGET, POWERHOUSE AND BLA TRUNK BUSS, which
was filed on September 9, 2014, and assigned the serial number 62/047,773, both of which

are incorporated herein by reference in their entireties.

BACKGROUND

Disclosed embodiments relate to electrical components, and more specifically to
assemblies for connecting solar panel arrays to an inverter, without the need of a combiner
box.

As depicted in FIG. 1, a conventional solar power configuration includes a plurality of
solar panels 30 each connected to a central combiner box 36, and a plurality of combiner boxes
(not shown) connected to an inverter. The inverter converts the direct current (DC) generated
by the solar panels into alternating power (AC), which goes in the "grid".

The configuration of FIG. 1 has been simplified in recent years by the wire harness of
US Patent 8,604,342 which issued 12/10/13; and US Applications 14/057,089 filed 10/18/13;
and 14/296,726 filed 6/5/14, all of which are hereby incorporated by reference. More
specifically, as shown in FIG. 2, wire harnesses 34 connect multiple solar panels 30 in an
array 32, so each array has a single input via wire harness 34 into the combiner box. This has
drastically reduced the number of connections going into a combiner box, which is safer, more
reliable, easier to install, maintain and troubleshoot, and saves money over the conventional
configuration of FIG. 1.

Unfortunately, however, a combiner box is still a necessary component in known solar
power installations because the energy coming from solar arrays must be combined prior to

going into the inverter. Combiner boxes are problematic because they are clumsy, prone to

- Page 1 - Docket No. 54079, 100048013
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damage and malfunctioning, must be periodically maintained, and require extensive planning
and skill for installation. Due to the many connections going into a combiner box, a combiner
box cannot easily be moved without disconnecting and reconnecting all the connections and
wiring, which requires considerable manpower, danger, and expense.

As can be seen, there is a need for a device that renders a combiner box unnecessary.
It is desirable that this device is small, inexpensive to manufacture and transport, and easy to
use. It is also desirable that the device is extremely durable and can be adapted for a variety

of circumstances.

SUMMARY OF DISCLOSED EMBODIMENTS

Disclosed embodiments are directed to a lead assembly including at least one drop line
joined to a feeder cable at a nexus. The assembly is preferably undermolded and overmolded
at the nexus. In use, the drop line is connected to solar arrays, and the feeder cable is connected
to an inverter, or to a buss trunk jumper, which connects to the inverter. In this manner a
plurality of solar arrays are electrically coupled together, with a common feeder cable
connecting them all to the inverter. Alternatively, a plurality of feeder cables can be connected
end to end, optionally terminating in a buss trunk jumper, for connection to an inverter. A
combiner box is not necessary, and in fact would be redundant. In line fuses may be integrated
into drop lines.

The terminal end of each drop line includes a drop line connector for fast and easy
connection to the wire harness that interconnects the solar panels of a solar array. A lead
assembly preferably includes one or two drop lines, depending on the particular configuration
in a solar field. A lead assembly preferably includes a capping end piece at one end of the
feeder cable, and a feeder cable connector at the other end. The feeder cable connector would

plug into an inverter, buss trunk jumper, or possibly another feeder cable.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 depicts a conventional wiring configuration with each solar panel individually

wired to a central combiner box;
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FIG. 2 depicts an improved but known wiring configuration with solar panels
harnessed together to form solar arrays, with each solar array individually wired to a central
combiner box;

FIG. 3 depicts the present invention of a plurality of wire harnesses coupled to a lead
assembly that connects to an inverter, with the unnecessary combiner box shown for
demonstration only;

FIG. 4 schematically represents a system of the present invention;

FIG. 5 depicts a positive lead assembly having a single drop line per joint;

FIG. 6 depicts a negative lead assembly having a single drop line per joint;

FIG. 7 schematically depicts a joint with a compression lug;

FIG. 8 depicts a single drop joint;

FIG. 9 depicts a configuration where a lead assembly has a single drop line as may be
appropriate in use with crystalline panels;

FIG. 10 depicts a configuration where a lead assembly has a single drop line as may
be appropriate in use with thin film panels;

FIGS. 11-12 depict the overmold for a dual drop lead assembly for 250 mcm cable;

FIGS. 13-14 depict the overmold for a dual drop lead assembly for 7SOMCM cable;

FIGS. 15-16 depict the undermold for a dual drop lead assembly for 250MCM cable;

FIGS. 17-18 depict the undermold for a dual drop lead assembly for 7S0MCM cable;

FIGS. 19-20 depict the overmold for a single drop lead assembly for 250MCM cable;

FIGS. 21-22 depict the overmold for a single drop lead assembly for 7SOMCM cable;

FIGS. 23-24 depict the undermold for a single drop lead assembly for 2S0MCM cable;

FIGS. 25-26 depict the undermold for a single drop lead assembly for 7S0MCM cable;

FIG. 27 depicts two lead assemblies with single drop, with the lower assembly
including in line fuses;

FIG. 28 depicts a spooled lead assembly with single drop;

FIG. 29 depicts a dual drop lead assembly for 7S0MCM cable;

FIG. 30 depicts a single drop lead assembly for 7S0MCM cable;

FIG. 31 depicts a dual drop lead assembly for 7S0MCM cable with overmold shown,;

FIG. 32 depicts the overmold for a dual drop lead assembly for 7S0MCM cable;

FIG. 33 depicts a dual drop lead assembly for 7SOMCM cable with undermold shown;
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FIG. 34 depicts the undermold for a dual drop lead assembly for 7S0MCM cable;

FIG. 35 depicts a dual drop lead assembly for 7SOMCM cable with compression lug
shown;

FIG. 36 depicts the compression lug for a dual drop lead assembly for 7S0MCM cable;

FIG. 37 depicts a dual drop lead assembly for 7SOMCM cable with wires exposed at
nexus;

FIG. 38 depicts the end piece for a dual drop lead assembly for 7S0MCM cable;

FIG. 39 depicts a single drop lead assembly for 7S0MCM cable with overmold shown;

FIG. 40 depicts the overmold for a dual single lead assembly for 7S0MCM cable;

FIG. 41 depicts a single drop lead assembly for 750MCM cable with undermold
shown;

FIG. 42 depicts the undermold for a single drop lead assembly for 7SOMCM cable;

FIG. 43 depicts a single drop lead assembly for 7S0MCM cable with compression lug
shown;

FIG. 44 depicts the compression lug for a single drop lead assembly for 7S0MCM
cable;

FIG. 45 depicts a single drop lead assembly for 7S0MCM cable with wires exposed at
nexus;

FIG. 46 depicts the end piece for a single drop lead assembly for 7S0MCM cable;

FIG. 47 depicts a dual drop lead assembly for 250MCM cable;

FIG. 48 depicts a single drop lead assembly for 2S0MCM cable with the overmold
depicted in phantom;

FIG. 49 depicts a dual drop lead assembly for 250MCM cable with overmold shown;

FIG. 50 depicts the overmold for a dual drop lead assembly for 2S0MCM cable;

FIG. 51 depicts a dual drop lead assembly for 2SOMCM cable with undermold shown;

FIG. 52 depicts the undermold for a dual drop lead assembly for 250MCM cable;

FIG. 53 depicts a dual drop lead assembly for 2S0MCM cable with wires exposed at
nexus;

FIG. 54 depicts the end of string for a dual drop lead assembly for 250MCM cable

with the overmold depicted in phantom,;
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FIG. 55 depicts a single drop lead assembly for 2S0MCM cable with the overmold
depicted in phantom,;

FIG. 56 depicts the overmold for a single drop lead assembly for 250MCM cable;

FIG. 57 depicts a single drop lead assembly for 250MCM cable with undermold
shown;

FIG. 58 depicts the undermold for a single drop lead assembly for 2SOMCM cable;

FIG. 59 depicts a single drop lead assembly for 2S0MCM cable with wires exposed at
nexus;

FIG. 60 depicts the end of string for a single drop lead assembly for 250MCM cable
with the overmold depicted in phantom; and

FIG. 61 depicts a compression lug.

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS
The following detailed description describes exemplary embodiments of the invention.
The description is not to be taken in a limiting sense but is made merely for the purpose of
illustrating the general principles of the invention, since the scope of the invention is best
defined by the appended claims.
The following structure numbers shall apply to the following structures among the

various FIGS .

10 — Lead assembly;

12 — Drop line;

13 — Drop line connector;

14 — Feeder cable;

15 — Feeder cable connector;
16 — Insulation;

17 — Joint;

18 — Exposed wire;

19 — Nexus;

20 — Compression lug;

22 — Undermold;
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24 — Overmold;

25 — Aperture;

27 — Trunk buss jumper;

29 — In line fuse;

30 — Solar panel;

32 - Solar array;

34 —Wire harness;

35 — Wire harness connector;
36 — Combiner box; and

38 — Inverter.

Referring to FIG. 3, a system of the present invention generally includes a plurality of
solar panels 30 that are electrically coupled to form solar arrays 32a, 32b, and so forth. Panels
30 are preferably coupled using wire harnesses 34 which are commercially available from
Shoals Technologies Group of Portland, TN. Each wire harness includes a plurality of
branches each connecting to one solar panel, and a central trunk that terminates in wire harness
connector 35. Each wire harness is connected at wire harness connector 35 to drop line
connector 13 (not shown) of lead assembly 10.

As shown in FIG. 3, solar arrays 32a, 32b and 32c are connected to a lead assembly
10. A single lead assembly 10 can reasonably accommodate approximately 200Kw.

While FIG. 5 depicts a positive lead assembly having in line fuses 29, and FIG. 6
depicts a negative lead assembly without in line fuses, it should be understood that positive
lead assemblies may lack in line fuses and negative lead assemblies may include in line fuses.

Referring now to FIG. 5, lead assembly 10 generally includes drop line 12 joined to
feeder cable 14 at joint 17. As shown in FIG. 35, the drop line and feeder cable are held
together by compression lug 20, which is surrounded by undermold 22 (FIG. 33), which is
surrounded by overmold 24 (FIG. 29). Overmold 24 preferably defines at least one aperture
25 for receiving zip-ties, and the like, for securing the assembly upon installation.

Each drop line 12 terminates in drop line connector 13, which connects drop line 12
to wire harness connector 35. Drop line 12 is preferably constructed of 18 to 4 gauge wire,

and drop line connectors 13 are preferably off-the-shelf connectors such as MC4/ PV-
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KBT4/61-UR & PV-KST4/61-UR from Multi-Contact of Windsor, CA Joint 17 of lead
assembly 10 may include a single drop line 12, as shown in FIG. 30, or dual drop lines 12, as
shown in FIG 29, corresponding with connecting to a single wire harness or two wire
harnesses, respectively. Whether a single or dual drop line is most suitable depends on the
configuration of the solar arrays in a field.

By way of example and referring to FIG. 10, in a solar installation having thin film
panels, which occupy a large area of space, it may be advantageous to employ single drop
assemblies because it is impractical to physically reach wire harnesses that are very spread
out. Alternatively and referring to FIG. 9, in a solar installation having crystalline panels,
which occupy a smaller area of space, it may be advantageous to employ dual drop assemblies
because the associated wire harnesses are relatively close to one another and can be connected
to a single lead assembly.

It is also important to understand that the configuration of a particular lead assembly
can be modified to accommodate different solar installations. For example, joints 17 and
corresponding drop lines 12 can be spaced close together (approximately 15 ¢cm), or far apart
(approximately 15000 cm), along feeder cable 14, depending on the density of solar panels.
Also, spacing of joints 17 and corresponding drop lines 12 can vary on a single lead assembly.

Each feeder cable 14 terminates in feeder cable connector 15, which connects to trunk
buss jumper 27 (FIG. 27), to inverter 38 (FIG. 3), or to connection unit, recombiner, or
disconnect unit (not shown). Trunk buss jumper 27 is essentially an "extension cord" which
is economical to use in some configurations, for example where portions of feeder cable 14
are installed at different times. In another situation, trunk buss jumper 27 could be buried
underground and feeder cable 14 above ground. Being able in install these conponents
independent of one another can offer much more diversity. Trunk buss jumper 27 could also
be utilized if there are a significant number of varying lengths from solar array 32 to inverter
38. Trunk buss jumper 27 could also be utilized if there is a substantial distance (greater than
>50 meters) to travel from closest solar array 32 to inverter 38 and it would be wasteful to use
a lead assembly with unused drop lines. The other end of feeder cable 14 terminates in joint
17 having end piece 26, which is typically installed at the solar array located furthest from the
inverter. In alternative embodiments, feeder cable 14 includes feeder cable connector 15 at

both terminal ends so feeder cables 14 can be connected one-to-another in an end-to-end
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orientation. In yet another embodiment, one or both ends of feeder cables 14 are blunt cut for
subsequent manual connection, for example stripping and crimping to connectors or other
segments of feeder cable.

Feeder cable 14 is preferably constructed of 6 gauge to 1000 MCM wire, with the
specific wire chosen based on factors such as the number of associated drop lines and the
distance between the connection and downstream inverter and whether or not feeder cable 14
is of aluminum or copper construction. Feeder cable connectors 15 are preferably off-the-shelf
connectors such as KBT10BV & KST10BV from Multi-Contact of Windsor, CA.

Referring to FIG. 37, drop line 12 and feeder cable 14 electrically couple at nexus 19
of joint 17. This is preferably accomplished by stripping wire insulation 16 from
corresponding segments of drop line 12 and feeder cable 14, adjoining respective segments of
exposed wire 18, and securing contact between the segments of exposed wire by employing
compression lug 20. It should be understood that securing contact between the segments could
be achieved by other means including soldering, splicing, crimping, and so forth. Compression
lug 20 is preferably surrounded by undermold 22, which is preferably composed of RTP
2099E x 127663 from RTP Co. of Winona, MN that has been applied by injection molding.
As shown in FIG. 48, undermold 22 is preferably surrounded by overmold 24, which is
preferably composed of RTP 199 x 124807 from RTP Co of Winona, MN that has been
applied by injection molding. The resulting assembly is profoundly durable, resistant to
environmental factors such as temperature fluctuations, debris, and moisture, and is strong
enough to be buried.

In an alternative embodiment, there is no undermold, just an overmold, which is
applied in a single molding process.

It is a very important feature that a system of the present invention doesn't require a
combiner box. Rather, lead assemblies 10 effectively "combine" the power from solar arrays
32 and deliver it to inverter 38. As shown in FIG. 3, the present invention also eliminates the
need of DC feeders, which would carry power from the combiner box to the inverter in a
conventional system. Also, the need for fuses can be eliminated by using drop lines including
in line fuses 29, as shown in the lower assembly of FIG. 27. Appropriate fuses include of

HP10x from Mersen of Newburyport, MA.
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An embodiment of the present invention preferably has the following specifications:
Voltage rating of 600 VDC / 1000 VDC / 1500 VDC; Maximum branch current of 30 amps
per string; Maximum overcurrent protection of 30 amps per string; maximum trunk cable size
of 750MCM; and Maximum ambient operating temperature of 50° C, although other
embodiments beyond these specifications are within the scope of the inventions.

It should also be understood that the illustrations are for the purpose of describing a
preferred embodiment of the inventions and are not intended to limit the inventions thereto.
By way of example, the present invention can be scaled up or down to accommodate any
feeder cable size, including the common 250 and 7S0MCM cable sizes. Also, while the current
invention has been described in association with DC applications, it should be understood that
it could also be implemented into feeders deployed in AC systems, which would negate the
need for AC recombiner boxes. It should also be understood that approximations allow
variances of +/- 10%, unless otherwise noted or nonsensical such as a length less than zero. It
should also be understood that all ranges set forth inherently include the endpoints themselves,

as well as all increments, there between.
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CLAIMS
What is claimed is:

1. A lead assembly for use in a solar energy installation including:
a drop line;
a feeder cable electrically coupled to the drop line at a nexus;
an undermold that fully encases the nexus, the undermold further comprising:

a first aperture extending completely through the undermold and having a first
diameter, wherein the feeder cable extends through the first aperture along a first
longitudinal axis; and

a second aperture extending partially through the undermold and having a
second diameter different than the first diameter, wherein the drop line extends from
the second aperture along a second longitudinal axis; and
an overmold surrounding the undermold and forming an undermold-overmold

interface at an outer surface of the undermold.

2. The lead assembly of claim 1 wherein the drop line includes a section of exposed wire

at the nexus.

3. The lead assembly of claim 2 wherein the feeder cable includes a section of exposed

wire at the nexus.

4. The lead assembly of claim 1 wherein the overmold defines at least one attachment

aperture.

5. The lead assembly of claim 1, wherein the feeder cable terminates at a feeder cable

connector.

6. The lead assembly of claim 5, wherein the feeder cable connector is configured to

attach directly to an inverter.
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7. The lead assembly of claim 5, wherein the feeder cable connector is configured to

attach directly to a jumper cable, which in turn connects directly to an inverter.

8. The lead assembly of claim 1, wherein the first longitudinal axis and the second

longitudinal axis are substantially parallel.

9. The lead assembly of claim 1, wherein the second diameter is smaller than the first

diameter.

10.  The lead assembly of claim 1, further comprising a third aperture extending partially
through the undermold and having a third diameter different than the first diameter, wherein

a second drop line extends from the third aperture along a third longitudinal axis.

11.  The lead assembly of claim 10, wherein the third longitudinal axis is substantially
concentric with the second longitudinal axis, and substantially parallel with the first

longitudinal axis.

12.  The lead assembly of claim 1, wherein the drop line includes a fuse.
13. The lead assembly of claim 1, wherein the drop line terminates at a drop line connector.
14.  The lead assembly of claim 13, wherein the drop line connector connects to a wire

harness connecting to a plurality of solar panels.

15. The lead assembly of claim 14, wherein said lead assembly combines power received
from the plurality of solar panels and conducts that power directly to an inverter electrically

connected to the feeder cable.
16. A solar power system comprising:

a plurality of solar panels electrically coupled by a wire harness to form a first solar

array,
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a lead assembly comprising:

a drop line electrically connected to the wire harness and configured to receive
power from the plurality of solar panels;

a feeder cable, the feeder cable electrically connected to the drop line at a
nexus; and

a primary mold that fully encases the nexus so as to substantially seal the nexus
from external environmental conditions, the primary mold further comprising:

a first aperture extending completely through the primary mold and
having a first diameter, wherein the feeder cable extends through the first
aperture along a first longitudinal axis; and

a second aperture extending partially through the primary mold and
having a second diameter smaller than the first diameter, wherein the drop line

extends into the second aperture along a second longitudinal axis.

17.  The solar power system of claim 16, further comprising a second drop line electrically
connected to a second wire harness that connects to a plurality of solar panels, the second drop
line electrically connected to the feeder cable at a second nexus fully encased by the primary
mold, wherein the second drop line extends into a third aperture defined by the primary mold

along a third longitudinal axis.

18. The solar power system of claim 16, wherein the feeder cable is directly electrically
connected to a component selected from the group consisting of a trunk buss jumper, an

inverter, a connection unit, a recombiner, and a disconnect unit.

19.  The solar power system of claim 16, further comprising a secondary mold surrounding
the primary mold and forming an undermold-overmold interface at an outer surface of the

primary mold.
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ABSTRACT
A lead assembly includes at plurality of drop line joined to a feeder cable at joints each
having a compression lug that is preferably surrounded by undermolding and overmolding. In
use, each drop line is connected to a solar array, and the feeder cable is connected to an
inverter. In this manner a plurality of solar arrays are electrically coupled together, with a
common feeder cable connecting them all to the inverter. A system of the present invention
doesn't require a combiner box which is conventionally employed directly upstream of the

inverter.

- Page 13 - Docket No. S4079.100043 o [1,C

EX1021-324



PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | S4079.10001US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
| bean Solon [+

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

city | fpallatin State/Province | [IN | Country of Residencd | US

Mailing Address of Inventor:

Address 1 400 Shoals Way

Address 2

City | Portland State/Province | TFN
Postal Code 37148 Countryi | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 07149

Email Address docket@mabr.com | AddEmail | |Remove Email

Application Information:

Title of the Invention | EAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER
Attorney Docket Number| [S4079.10001US03 Small Entity Status Claimed [X
Application Type Nonprovisional v
Subject Matter ility v
Total Number of Drawing Sheets (if any) 26 Suggested Figure for Publication (if any)
Voltage, LLC
EX1021-325

EFS Web 2.2.13



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | $4079.10001US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country |
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and 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.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 7149

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Patented - Remove
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
Continuation of ~| (14849458 2015-09-09 10992254 2021-04-27
Voltage, LLC

EFS Web 2.2.13 EX1021-326



PTO/AIA/4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | $4079.10001US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Prior Application Status | [Expired v

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
14849458 Claims benefit of provisional ~| 62047773 2014-09-09

Additional Domestic Benefit/National Stage Data may be generated within this form A3
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

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

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

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
[] 16, 2013.

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

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

Voltage, LLC
EFS Web 2.2.13 EX1021-327



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

. Attorney Docket Number | $4079.10001US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

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.

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:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | k5041 § TECHNOLOGIES GROUP, LLC

Mailing Address Information For Applicant:

Address 1 1400 Shoals Way

Address 2

City Portland State/Province TN
Country | s Postal Code 37148
Phone Number Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee 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 assighment recorded by the Office.

Voltage, LLC

EFS Web 2.2.13 EX1021-329



PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | $4079.10001US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Assignee 1

Complete this section if assighee 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 assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name | k64| s TECHNOLOGIES GROUP, LLG
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 1400 Shoals Way
Address 2
City Portland State/Province TN
Countryi Us Postal Code 37148
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [fERIC L. MASCHOFF/ Date (YYYY-MM-DD)| 2021-04-08
First Name | Eric Last Name | Maschoff Registration Number | {36596
Additional Signature may be generated within this form by selecting the Add button.
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Application Number

Title of Invention LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

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, Alexandna, 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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc 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.5.C. 552) and the Privacy
Act (5 US.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 administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

Arecord in this system of reccerds 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 tc 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

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 geverning 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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 viclation of law or regulation.
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/301,609 04/08/2021 07:41:25 PM ET $4079.10001US03

Title of Invention
LEAD ASSEMBLY FOR CONNECTING SOLAR PANEL ARRAYS TO INVERTER

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 3509 FILED BY Brian Gonzalez
PATENT CENTER # 60173479 FILING DATE
CUSTOMER # 97149 FIRST NAMED Dean Solon
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Eric Maschoff
ADDRESS
Documents TOTAL DOCUMENTS: 6
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2021.04.408 ] Application Data Sheet 1780 KB

ADS 540791000 1USHS pdt
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2021.04.08 Continuation 13 - 179 KB
Application_S4079.10001US
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2021.04.08 Continuation {1-8) 9 Specification 122 KB
Application_S4078.10001U
SO3-SPEC pdt
2021.04.08 Continuation {(10-12) 3 Claims a1 KB
Application_S4078.100014U
SO3-CLM pdi
2021.04.08 Continuation (1313 1 Absiract 84 KB
Application_S4072.10001U
SU3-ABST pdf
Digest
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ARG S4079.10001US08 pdt E4ZAFCHE2208CEEEARROEZBCOBTATIDEFFADAF 1 1523AF2
FORSCACEST8AR4DANOB4RZFE2ETRACHE
2021.04.08 BECDAASZ2TIZ13FDAST7RCI57O0703EEDZAZDRZ8COBEYSCOC
Declaration_S54072.10001US03.  790E8437DAZCERCRESFABIIRZR7IVERATOELEDZREEFOGF1CSE
el FARABDOGFEEZACBEIFES10CREGECAT
2021.04.08 S16516ECHE0000AERDECTBLBARFERBAFGTORAFIOTRE201C187

Figures_S407910001USO3 pdt AJ*‘%H"%Q&QB@“’%@&”Q%‘SAE)RS%“A“"”M TARGFTBAZBAT74DETABES
BESERFBAC4ACF4ATO278C583BCR48A0
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This Acknowledgement Raceipl evidences reo epi on the noted data by the USPTO of the ndicated documents, characterized
by the applicant, and including pags counts, where applicabia, It serves as evidence of recas ps‘ shmilar 10 a Post Card, as
desoribed in MPER 508,

Now Applications Under 38 US.C. 11

¥ a new application is bemng Hled and the application includes tha necassary components for fiiing dale {see 37 CFR 1.83(h-(d)
and MPEP 506}, g Filing Racsipt (37 CFR 1.54) wilt be ssusd in due course and ha date shown on this Acknowledgement
Racsint will estabiish the Hiling dale of the gpplication

National Stage of an international Application under 353 US.C. 371

H# a Hmely submission fo enter the national stags of an international application is compliant with the conditions of 35 U.S.C
371 and othar applicabls requirements a Form POT/DGYEDROE ndicating accegtance of the application as a national stage
submission under 35 U.E.C. 371 will be issuad in addition 1o the Filing Receaipl, in due course.

Now International Application Fllad with the USPTO as a Recelving Qffies

i a new internalional application s baing fHled and the international applicalion includes the nacassary componants for an
international fiing date (see POT Article 11 and MPEP 1810}, a Motification of the infernational Application Number and of the
International Filing Date (Form PCT/RO/TOS) will he issued in due course, subject 1o preserintions concerning national securily,
and the date shown on this Acknowledgement Receipt will establish the miernational filing date of the application.

Voltage, LLC
EX1021-335



	97149_17301609_06-27-2023_EGRANT.NTF
	97149_17301609_06-07-2023_ISSUE.NTF
	97149_17301609_04-12-2023_LET.
	97149_17301609_04-12-2023_DRW
	97149_17301609_04-12-2023_N417
	97149_17301609_04-12-2023_A.NA
	97149_17301609_04-12-2023_REM
	97149_17301609_03-30-2023_IFEE
	97149_17301609_03-30-2023_N417.PYMT
	97149_17301609_03-30-2023_N417
	97149_17301609_03-30-2023_M327
	97149_17301609_03-22-2023_NOA
	97149_17301609_03-22-2023_SRFW
	97149_17301609_03-22-2023_IIFW
	97149_17301609_03-22-2023_ANE.I
	97149_17301609_03-22-2023_BIB
	97149_17301609_03-22-2023_SRNT
	97149_17301609_03-10-2023_A.NE
	97149_17301609_03-10-2023_CLM
	97149_17301609_03-10-2023_REM
	97149_17301609_03-10-2023_N417
	97149_17301609_03-10-2023_N417.PYMT
	97149_17301609_03-10-2023_WFEE
	97149_17301609_03-03-2023_CTFR
	97149_17301609_03-03-2023_SRFW
	97149_17301609_03-03-2023_1449
	97149_17301609_12-22-2022_IDS
	97149_17301609_12-22-2022_A...
	97149_17301609_12-22-2022_CLM
	97149_17301609_12-22-2022_REM
	97149_17301609_12-22-2022_FOR
	97149_17301609_12-22-2022_FOR
	97149_17301609_12-22-2022_FOR
	97149_17301609_12-22-2022_N417
	97149_17301609_12-22-2022_FOR
	97149_17301609_12-22-2022_FOR
	97149_17301609_12-22-2022_FOR
	97149_17301609_12-22-2022_FOR
	97149_17301609_12-22-2022_N417.PYMT
	97149_17301609_12-22-2022_WFEE
	97149_17301609_06-22-2022_CTNF
	97149_17301609_06-22-2022_892
	97149_17301609_06-22-2022_SRFW
	97149_17301609_06-22-2022_FOR
	97149_17301609_06-22-2022_SRNT
	97149_17301609_11-09-2021_N570
	97149_17301609_11-04-2021_PA..
	97149_17301609_11-04-2021_R3.73
	97149_17301609_11-04-2021_N417
	97149_17301609_07-22-2021_NTC.PUB
	97149_17301609_04-16-2021_APP.FILE.REC
	97149_17301609_04-16-2021_WFEE
	97149_17301609_04-08-2021_SCORE
	97149_17301609_04-08-2021_N417.PYMT
	97149_17301609_04-08-2021_OATH
	97149_17301609_04-08-2021_DRW.NONBW
	97149_17301609_04-08-2021_SPEC
	97149_17301609_04-08-2021_CLM
	97149_17301609_04-08-2021_ABST
	97149_17301609_04-08-2021_ADS
	97149_17301609_04-08-2021_N417



