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EXAMINER 

DELISLE, ROBERTA S 

ART UNIT PAPER NUMBER 

3677 

NOTIFICATION DATE DELIVERY MODE 

01/30/2024 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): 

uspatentmail@klgates.com 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

17/423,980 

K&L Gates LLP - Howmet Aerospace Inc. 
K&L Gates Center 
Pittsburgh, PA 15222-2613 

ISSUE DATE 

30-Jan-2024 

EGRANT NOTIFICATION 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NO. 

11885358 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter.uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

17/423,980 01/30/2024 

29270 7590 01/10/2024 

K&L Gates LLP - Howmet Aerospace Inc. 
K&L Gates Center 
210 Sixth Avenue 
Pittsburgh, PA 15222-2613 

PATENT NO. 

11885358 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

118508/US01/PCTNS/180639P 

CONFIRMATION NO. 

4184 

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 361 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 Center (https:// 
patentcenter.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. 10/09) 
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INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Robert B. Wilcox, McGregor, TX; 
James Thomas Smith, Crawford, TX; 
Troy Don Pierce, Hewitt, TX; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

HOWMET AEROSPACE INC., Pittsburgh, PA; 

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. 

IR103 (Rev. 10/09) 
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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 lSSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571 J-273-2885 

INSTRUCTIONS: This form should be used for transmittjng the ISSUE FEE and PUBLICATION FEE (jf reqmred). Blocks l through 5 should be completed where approprjate . 
.,L\ll further correspondence will be rnailed to the cunern correspondence address as indicated unless corrected below or directed othenvh,e in Block 1. by (a) ~pecifying a new 
con-espondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, ;my d.:sired cont.inning application should prefornhly be filed prior to payment of this issue fee in order not t.o jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block l for any change of address) 
Note: A certificate of mailing can only be used for do111estic rnailings of the 
Fee(s) Transmillal. This certificate cannot be used for any other accompanying 
papers. E3.ch additionaJ paper, such as an assigtunent or formal drawing, n1us::. 
have its own certificate of rnailing or t.rans111ission_ 

29?.7ll 7590 l l/09i2023 

K&L Crates Ll..P - Howmet Aerospace Tnc. 
K&L Gates Center 
210 Sixth Avenue 
Pittsburgh, PA 15222-2613 

APPLICATION NO. FILING DATE 

17/423.980 07/19/2021 

C.:rtificate of Mailing or Transmission 
l hereby certify that r.his Fee(s) Transrrdr.rnJ is being deposhed with the United 
Stales Postal Service wilh sufficient postage for first class mail in au envelope 
addressed to the Maj] Stop lSSUE H'::E address above, or being rransmitted to 

1

,,_. lJS f'H) ,ia ffS-W,h "" by facsimile m [571) 2'3-1885_ ~:~~o:::,,:'.~:,
1 

• (S\gn,;itt1r~J. 

te) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIR1\1AT!ON NO. 

Robert B. 1Viko;c 

TITLE OF INVENTION: BLIND FASTENER AND METHOD OF INS"fALLATlON THEREOl' 

118508/US0 1/ 
PCTNS/l 80639P 

APPLN.TYPE ENTITY STATUS ISSUE FEE DUE 

n.onprovis.ion.al lJNDlSCOUNTED $1200 

EXAML:\IER AlUUNJT 

DELISLE. ROBERTA S 3677 

Change of con-espondence address or indication of '"Fee Address" (37 
CFR J.3631. 

~:} Change of correspondence address ( or Change of Correspondence 
Address form PTO/A lA/122 or PTO/SB/l22) attached. 

l:] "Pee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47: Rev 03-02 or more recent) attached. Use ol' a 
Customer Numlwr is requin~d-

PUBLICATlON FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

411-{}\ 3000 

·, For printing on the palenl front page, list 
(l) The nmnes of up to .1 registered patent attorneys 
or agents OR. alternatively. 
(2) The name of a single firm (having as a member a 
registered attorney or agt~iH) and the narnes of up to 
2 .registered patent attorneys or agent~. If no nan:JJ:' is 
listed, no name will be printed. 

$1200 02i09/2024 

K&L Gates LLP 

2 

3 _______________ _ 

J. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an ctssignee is identified below, no assignee dcttc, will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordatiou. as sel forlh in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substilule for filing au assignment. 

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

HOWMET AEROSPACE INC. PITTSBURGH, PENNSYLVANIA 
Please check lhe appropriate assignee category or categories (will not be printed on the patent) : 0 Individual~ Corporation or other privale group enlily O Governmenl 

4a. Fees submit.red: !.&!Issue Fee []t~:b]jcatjon Fee ( H required) 

4b. JViethod of Payrnent: ( Please first reapply any previously paid fee shown above) 

~ Electronic Payment via Patent Center or EFS-vVeb 0 Enclosed check 0 Nou--electronic payment by credit card (Attach form PTO-2038) 

[g,l The Director is hereby authorized lo charge the required fee(s), :my deficiency, or credit any overpaymenl to Deposit Account No. __ Q2_-_j_BJ 8 

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

[j Applicant ce;:tjfying rnkro enthy status. See 37 CFR L29 

[.] Applicant asserting small entity status. See 37 CFR l.27 

0 Applicant changing lo regular uudiscounled fee status. 

l'i:QI.E; Abseul a valid certification of Micro Eulity Status (see forms PTO/SB/15A and 15B), issue 
fee payn1ent rn the n1icro enthy mnount wHl not he accepted at the risk of application abandonment. 

NOTE: lfthe application wa, previously under micro entity status, checking this box will be taken 
lo be a notification of loss of entitlement lo micro enlily slalus. 

NOTE: Checking r.his box vvHl be taken to be a notiflcatfrJn of Joss of enthkn1t~nt to sn1aU or rnicro 
eulity status. as applicable. 

NOTE: This form mmt be signed in accordaIJCe with 37 CFR J.JJ and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature /Robert Ja Sovesky/ 

Typed or printed name Robert j. Sovesky 

PTOL-85 Part B (08-181 Approved for me through OJ /3 li2020 
Page 2 of 3 

0MB 0651-0033 

Date _N_o_v_e_m_b_e_r_3_0~2_0_2_3 _____ _ 

Registration No.~~~~ 73, 798~----------

U.S. Patent and Trademark Office: U.S. DEPARTMENT 01' COMJvH2RCE 

Petitioner's Ex. 1003-005
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l-1:iflffl UNITEOSTATES : ~. )L PATENT ANO TRADEMARK OFFICE 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
17/423,980 11/30/2023 03:08:04 PM Z ET 118508/US01 /PCTNS/180639P 

Title of Invention 
BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

Application Information 

APPLICATION TYPE Utility - U.S. National Stage under 35 
USC 371 

PATENT# -

CONFIRMATION# 4184 

PATENT CENTER# 63440193 

CUSTOMER# 29270 

INTL. APPLICATION# -

CORRESPONDENCE -
ADDRESS 

Documents 

Digest 

FILED BY Amanda Kernan 

Fl LI NG DATE 07/19/2021 

FIRST NAMED Robert B. Wilcox 
INVENTOR 

INTL. FILING DATE -

AUTHORIZED BY Robert Sovesky 

TOTAL DOCUMENTS: 1 

21D89889EAFCD874BD59544A97AE725F13E371C61AA2FB08 
7E1996DC63F4788055E916E2445F93AC0816DD4FOOOE5B58B 
E57E6011432811DB948C65F4E9A58FF 

Petitioner's Ex. 1003-006



Page 2 of 2 

This .Adqmwlednermmt Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized 
by the applica.nt, and i:1cludinn pa,;p counts, where appiicabi::i. It serves as evidence of rece,pt si:n:lar to a F'ost Ca.rd, as 

descriiJed in MPEP 50:3. 

New App!icat!ons Under 35 U.S.C. 11 i 

If a new a.pplica!ion is be,ng filed and !l,::i application inciuoes !l,::i necessary components for fiiing date (see Ti' CFH 1 S:3(b)··(d) 

and [\/1PEP 506), a Filing Receipt (37 CFR 1.54) wili be issued in due course and the oa.te sllm,vn on tl1is Acknowledqement 
Receipt will estab:ish tr1e filinq date of the application 

National Stage of an !ntemationa! Appl!cation under 35 U.S,C. 371 

I! a time!y submission to enter the nationai stane of an international application is complia.nt 11',tith the conditions ol 35 U.S.C. 

371 and otrier applicable requiremen!s a Form PCT/DO/EO/903 ,ndirnt:ng acceptance of the application as a national stage 
submission under 35 USC. 371 will be issueci in a.cldition to the Fi!inq F{eceipt, in cue course. 

New International App!icaUon Filed wm-i the USPTO as a Receiving Office 

ll a new interna!iona, app!ication is being !iled and the internationa! Hpplication includes Uie necessary cornponents !or an 
inte,national fiiinn oate {see PCT Article ·11 and MPEP 1810\ a I\Jotification of tl:e lnterna.tional Applica.tion f\Jumber and of tl:e 

International Fi lino Date (Form PCT/RO/105) vvill be issued in due course, subject to prescriptions concerning national security, 
and the da.ie shown on this Acknowledgement H,::eeip! ,Nill es!ablisl: the ,ntemationa! filin~J da.ie of !l:e application. 

Petitioner's Ex. 1003-007
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l-1:iflffl UNITEOSTATES 
: ~. )L PATENT ANO TRADEMARK OFFICE 

Title of Invention 

Application Information 

CONFIRMATION# 4H3,l 

PATENT CENTER# 6:·M-401(Kl 

CUSTOMER# ;?El270 

INTL. APPLICATION# 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
[)l\ / 02·1a·1B 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 

PATENT# 

FILED BY Amanda i<,Hnan 

AUTHORIZED BY Fhbtxt Sov;,;~,ky 

FILING DATE 07/1Eli20;?-1 

INTL. FILING DATE 

FIRST NAMED fiob~:'if t3 WHcox 
INVENTOR 

PAYMENT AUTHORIZED BY 

37 C!FR 1 .. -r? {~)~~t~nt ~ppHCi$l~on and rt~tl~&H1)~n~t~on proct~tt~~~n~] ft~t~s); 37 (~.FF1 
·L:19 ([)ot~urnt~nt sl~PP~Y ft~t~s); 37 C!FR 1 .. ~!0 {Post ~ss.tt:~nct~ r~~~~s}; :r? c:FF{ ·t,2·1 
(~~~t:;-::.~~~~~~nt~out:; ft~t~s {~nd t~h~~r~Jt~~:;); 37 (;r-.-:R 1 ~492 (Ni~t~oni~~ appn,:~~t~~n n~~n~J, 
st:-:i~rch~ &~nd t~xtu1)~n&~t~t~n ft~~~s} 

ITEM PRICE($) QUANTITY ITEM TOT AL($) 

1200.00 

Petitioner's Ex. 1003-008
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If a new application is beinn filed and the application includes the necessary components for fi!ing date (see 37 CFR 1.53(b)-(d) 
and MPU-' 506), a Filing Fteceipt (37 CFR 1.54) wil! b::i issued in due cours::i and the oa.te shown on this Acknowledgement 
Receipt 'Nill establish the filinq date of the application 

N;afa:ma! Stage of an !ntematim1a! Appl!cafam under 35 U.S,C. 371 

If a time\' submission !o enter the national stage of an international appllca.t,on is compliant wl!I, the conditions of 35 U .S.C. 
3Tl and other applicable requiren1ents a Fon:1 PCT/DO/E0/903 lndicatinn acceptance of the application as a national stane 
subm,ss,on under 35 US.C. 371 will be issued in Hddition !o the F::ing Receipt, in due course. 

New International AppUcaUon fi!ed wrnh the USPTO as a ReceMn~i Off!ce 

I! a nevv international app!ication is beinq filed and the internationa! application includes U-1e necessary components for an 
intemational ming date (see PCT .Article 11 and MPEP 1810)- a ~JoWication of !he ln!erncrtional ApplicHtion Number and of !he 
International Filing Date (Form PCT/RO!"l 05) will be issuec in due course, subject to presc;-iptions concerninq national security, 
and the date shown on this .Aclqmwlednernent Receipt 1Nill establish the internationa! filinq date of the application. 

Petitioner's Ex. 1003-009



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 

29270 7590 11/09/2023 

K&L Gates LLP - Howmet Aerospace Inc. 
K&L Gates Center 
210 Sixth Avenue 
Pittsburgh, PA 15222-2613 

APPLICATION NO. FILING DATE 

17/423,980 07/19/2021 

FIRST NAMED INVENTOR 

Robert B. Wilcox 

TITLE OF INVENTION: BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

EXAMINER 

DELISLE, ROBERTA S 

ART UNIT PAPER NUMBER 

3677 

DATEMAILED: 11/09/2023 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

118508/US0l/ 4184 
PCTNS/l 80639P 

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/09/2024 

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 Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

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

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

Page 1 of 3 

PTOL-85 (Rev. 02/11) 

Petitioner's Ex. 1003-010



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

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. 
All further correspondence 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. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

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

29270 7590 11/09/2023 

K&L Gates LLP - Howmet Aerospace Inc. 
K&L Gates Center 
210 Sixth Avenue 
Pittsburgh, PA 15222-2613 

APPLICATION NO. FILING DATE 

17/423,980 07/19/2021 

Certificate of Mailing or Transmission 
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 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Robert B. Wilcox 4184 

TITLE OF INVENTION: BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

118508/US0l/ 
PCTNS/l 80639P 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

DELISLE, ROBERTA S 3677 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

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

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

411-043000 

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

$1200 02/09/2024 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA 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) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via Patent Center or EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 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) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

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. 

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 _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

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

Petitioner's Ex. 1003-011



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/423,980 07/19/2021 

29270 7590 11/09/2023 

K&L Gates LLP - Howmet Aerospace Inc. 
K&L Gates Center 
210 Sixth Avenue 
Pittsburgh, PA 15222-2613 

FIRST NAMED INVENTOR 

Robert B. Wilcox 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
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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 l(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. 
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0MB 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 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB 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 0MB 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 0MB 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. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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U.S. App. No.: 17/423,980 
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Art Unit: 3677 
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Confirmation No.: 4184 
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BLIND FASTENER AND METHOD OF 
INSTALLATION THEREOF 

Attorney Docket No. 118508/US0l/ 
PCTNS/18063 9PCTUS 

RESPONSE TO OFFICE ACTION 

Applicant submits this Response in reply to the Office Action issued on September 

15, 2023 ("Office Action") for the above-identified patent application ("Subject Application"). In 

this Response: 

Remarks begin on page 2. 
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Attorney Docket No. 118508/US01/PCTNS/180639PCTUS 

REMARKS 

I. Application Status 

Response to Office Action dated September 15, 2023 
Response filed October 31, 2023 

Claims 1-20 are pending and were subject to examination in the Office Action. 

In the Office Action, the Office rejects claims 1-20 under 35 U.S.C. § 103 as 

allegedly unpatentable over U.S. Patent Application Publication No. 2014/0271024 to Jones 

("Jones"). 

Applicant respectfully traverses the rejection. Applicant respectfully requests 

reconsideration, withdrawal of the rejection, and allowance of the Subject Application. References 

herein to numbered paragraphs in the "Specification" refer to the paragraph numbering in U.S. 

Patent App. Pub. No. 2022/0120306. 

II. Reiections Under 35 U.S.C. § 103 

The Office bears the burden to establish a prima facie case of obviousness in view of 

the Graham v. John Deere Co. factual inquiries. 1 In particular, the Office must (1) determine the 

scope and content of the prior art, (2) ascertain the differences between the prior art and the claims 

in issue, and (3) resolve the level of ordinary skill in the pertinent art.2 "Once the Graham factual 

inquiries are resolved, [the Office] must determine the claimed invention would have been obvious 

to one of ordinary skill in the art."3 

Independent Claim 1 and 16 

Independent claim 1 recites, in part, "the pull region comprises an axial length no 

greater than 4 times a diameter of the shank region." FIG. 1 of the Subject Application, shown 

1 See MPEP 2143; MPEP 2144 (citing Graham v. John Deere, 383 U.S. 1, 17-18 (1966)); see also KSRinternationalv. 
Teleflex Inc., 127 S.Ct. 1727, 82 USPQ2d 1385 (2007). 

2 See id. 

3 MPEP 214l(III). 

2 
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Attorney Docket No. 118508/US01/PCTNS/180639PCTUS Response to Office Action dated September 15, 2023 
Response filed October 31, 2023 

below, illustrates one non-limiting embodiment of a blind fastener including a pull region 

configured as recited in claim I: 

The pull region comprising an axial length no greater than 4 times a diameter of the shank region 

can enable the pull region to remain intact after installation, which, in turn, reduces the shock force 

occurring during installation. As explained in Paragraph [0018] of the Subject Application, 

"[r]educing the installation force requirement and installing without a shock force occurring during 

fracture of the mandrel can enable lighter weight installation tools, longer life of installation tool 

components, limit damage to the structural components, and enhance ergonomics for operators 

using the installation tools." 

The Office concedes on page 3 of the Office Action that Jones does not teach a pull 

region comprising an axial length no greater than 4 times a diameter of the shank region. However, 

the Office asserts on page 3 of the Office Action that "it would have been obvious to one of ordinary 

skill in the art before the effective filing date of the claimed invention, to contrive any number of 

desirable ranges wherein the pull region comprises an axial length no greater than 4 times a 

diameter of the shank region." Applicant respectfully disagrees and asserts that the Office's 

reasoning is conclusory and therefore cannot support a prima facie case of obviousness. 

Applicant asserts that the Office has not provided "an explanation of why it would 

have been routine optimization to arrive at the claimed invention and why a person of ordinary skill 

in the art would have had a reasonable expectation of success to formulate the claimed range", as 

would be required by MPEP § 2144.0S(II)(B). The Office merely states that such a configuration 

3 

Petitioner's Ex. 1003-026



Attorney Docket No. 118508/US01/PCTNS/180639PCTUS Response to Office Action dated September 15, 2023 
Response filed October 31, 2023 

would have been obvious because "discovering the optimum or workable ranges involves only 

routine skill in the art," and that "discovering an optimum value of a result effective variable 

involves only routine skill in the art." Office Action at page 3. However, these statements are 

nothing more than conclusory. 

Applicant notes that the Office has not provided any evidence or explanation as to 

why it would have been routine optimization to configure a blind fastener such that the pull region 

comprises an axial length no greater than 4 times a diameter of the shank region. The Office has 

not provided any teaching or suggestion of why or how one of ordinary skill in the art would arrive 

at an axial length no greater than 4 times a diameter of the shank region. Similarly, the Office 

provides no evidence that the axial length of the pull region is a result-effective variable, such that 

one of ordinary skill in the art would have been motivated to change the axial length of the pull 

region of the fastener in Jones to achieve the fastener recited in independent claim 1. Accordingly, 

the Office has not established a prima facie case of obviousness. 

Applicant also asserts that Jones does not teach or suggest every element as recited 

in claim 1. For example, Jones does not teach a fastener that comprises a pull region comprising an 

axial length no greater than 4 times a diameter of the shank region, as recited in claim 1. For 

example, FIG. 3 of Jones is reproduced below. 

16~ 
33 31 29 27 
\ ! e I 28 / 

18--.. 34 \32 .30 j /26 22 CJ;]\ I / ; 

1

/ 

8 17 19 

36 36 36 
< 

Ii 1111 111 rn 

20 

I 

FIG.3 

As illustrated, Jones' pin 16 comprises a shank 22 and pull groves 36. Jones is silent with respect 

to the length of the section comprising the pull grooves 36. However, one of ordinary skill in the art 

reviewing Jones would believe that the section comprising the pull grooves is a standard length, 
4 
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Attorney Docket No. 118508/US01/PCTNS/180639PCTUS Response to Office Action dated September 15, 2023 
Response filed October 31, 2023 

which has an axial length significantly greater than 4 times a diameter of the shank region. 

However, even if the Office concludes that a prima facie case of obviousness has 

been established, Applicant asserts that the invention recited in independent claim 1 achieves 

unexpected results. As stated above, the pull region of the fastener recited in claim 1 can remain 

intact after installation and reduce the shock force occurring during installation. Jones does not 

teach this advantage and does not teach or suggest a fastener comprising a pull region comprising 

an axial length no greater than 4 times a diameter of the shank region. In fact, Jones explicitly 

teaches that "the installation force will break the pin." Jones at paragraph [0025]. Thus, the pull 

region comprising an axial length significantly greater than 4 times a diameter of the shank region 

as recited in claim 1 achieves results that would not have been achieved by or expected from Jones. 

Accordingly, any primafacie case of obviousness that may have been established is rebutted by the 

unexpected results achieved by the claimed invention. 

The arguments herein for the patentability of claim 1 apply with similar or equal 

force to independent claim 16. Additionally, claims 2-15 and 17-20 are allowable at least because 

each directly or indirectly depends from independent claim 1 or 16, as the case may be. 

Accordingly, Applicant respectfully submits that the present Response fully addresses the§ 103 

rejection directed to claims 1-20, and Applicant respectfully requests that the office withdraw the 

rejection. 

Dependent Claims 4 and 18 are Separately Patentable 

Applicant further notes that dependent claim 4 recites that "the pull region comprises 

a taper extending from the shank region." As explained in paragraph [0035] of the Subject 

Application, such a taper can reduce the potential stripping of the grooves of the pull region due to 

crest-to-crest engagement, which can be particularly important when the size of the pull region is 

reduced because there are fewer threads/grooves that will be engaged by an installation tool. The 

pull region in Jones does not comprise a taper as recited by dependent claim 4. Accordingly, Jones 

does not teach or suggest every element of dependent claim 4. 

The arguments herein for the patentability of claim 4 apply with similar or equal 

force to dependent claim 18. Accordingly, Applicant requests withdrawal of those rejections. 
5 
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Attorney Docket No. 118508/US01/PCTNS/180639PCTUS 

VI. Conclusion 

Response to Office Action dated September 15, 2023 
Response filed October 31, 2023 

Applicant submits that the claims of the Subject Application as presented herein are 

in condition for allowance. Applicant respectfully requests reconsideration and allowance of the 

Subject Application. 

Applicant is not conceding that the claims of the Subject Application in their prior 

forms are not patentable. Applicant submits the present amended claims only to facilitate 

expeditious prosecution of the Subject Application. Applicant reserves the right to present the prior 

claims and other claims in continuing applications, subsequent responses, and/or appeal or pre­

appeal proceedings. This Response should not be taken as acquiescence to any of the specific 

rejections, assertions, statements, and the like, presented in the Office Action that Applicant has not 

explicitly addressed herein. Applicant reserves the right to specifically address all such rejections, 

assertions, and statements in continuing applications, subsequent responses, and/or appeal or pre­

appeal proceedings, if necessary. 

If the undersigned can be of assistance to the Office in addressing any additional 

issues to advance the application to a condition of allowance, please contact the undersigned at the 

number set forth below. The Office is hereby authorized to charge any underpayment of fees, or 

credit any overpayments, to Deposit Account No. 02-1818. 

Date: October 31, 2023 

6 

Respectfully submitted, 

/Robert J. Sovesky/ 
Robert J. Sovesky 
Registration No. 73,798 
K&L GATES LLP 
K&L Gates Center 
210 Sixth A venue 
Pittsburgh, PA 15 222-2613 
Tel: (412) 355-8332 
Robert. Sovesky@klgates.com 
robert. sovesky@klgates.com 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Application of: Wilcox, et al. 

U.S. App. No.: 17/423,980 

371 (c) Date: July 19, 2021 

Art Unit: 3677 

BLIND FASTENER AND METHOD OF 
INSTALLATION THEREOF 

Examiner: Roberta S. Delisle 

Confirmation No.: 4184 

VIA ELECTRONIC FILING 

Mail Stop Amendment 
Commissioner for Patents 
P .0. Box 1450 
Alexandria, VA 22313-1450 

Attorney Docket No. 
118508/US01 /PCTNS/180639PCTUS 

October 31, 2023 

AMENDMENT TRANSMITTAL 

1. Transmitted herewith is an amendment for this application. 

STATUS 

2. Applicant is 

D A statement that this filing is by a small entity is hereby asserted in 
accordance with the rule change effective September 8, 2000, 65 Fed. Reg. 54603. 

IZI other than a small entity. 

316943876.1 
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EXTENSION OF TERM 

NOTE: "Extension of Time in Patent Cases (Supplement Amendments) - If a timely and complete response has been filed after a 
Non-Final Office Action, an extension of time is not required to permit filing and/or entry of an additional amendment after 
expiration of the shortened statutory period. 

If a timely response has been filed after a Final Office Action, an extension of time is required to permit filing and/or entry 
of a Notice of Appeal or filing and/or entry of an additional amendment after expiration of the shortened statutory period 
unless the timely-filed response placed the application in condition for allowance. Of course, if a Notice of Appeal has 
been filed within the shortened statutory period, the period has ceased to run." Notice of December 10, 1985 (1061 O.G. 
34-35). 

NOTE: See 37 CFR 1.645 for extensions of time in interference proceedings, and 37 CFR 1.550(c) for extensions of 
time in reexamination proceedings. 

3. The proceedings herein are for a patent application and the provisions of 37 CFR 1.136 apply. 

(complete (a) or (b), as applicable) 

(a) □ Applicant petitions for an extension of time under 37 CFR 1.136 
(fees: 37 CFR 1.17(a)-(d) for the total number of months checked below: 

Extension Fee for other than Fee for 
(months) small entity small entity 

Done month $ 220.00 $ 88.00 

D two months $ 640.00 $ 256.00 

D three months $1,480.00 $ 592.00 

D four months $2,320.00 $ 928.00 

Fee:$ 

If an additional extension of time is required, please consider this a petition therefor. 

(check and complete the next item, if applicable) 

□ 

(b) 

316943876.1 

An extension for ______ months has already been secured and the fee paid 
therefor of$ is deducted from the total fee due for the total months of 
extension now requested. 

Extension fee due with this request ! 
OR 

Applicant believes that no extension of term is required. However, this conditional 
petition is being made to provide for the possibility that applicant has inadvertently 
overlooked the need for a petition for extension of time. 

Amendment Transmittal -page 2 of 4 
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FEE FOR CLAIMS 

4. The fee for claims (37 CFR 1.16(b)-(d) has been calculated as shown below: 

OTHER THAN A 
(Col. 1) (Col. 2) (Col. 3) SMALL ENTITY SMALL ENTITY 

CLAIMS 
REMAINING HIGHEST NO 

AFTER PREVIOUSLY PRESENT ADDIT. ADDIT. 
AMENDMENT PAID FOR EXTRA RATE FEE OR RATE FEE 

TOTAL 20• MINUS 20 .. =0 X40= $0 X100= $0 

INDEP. 2• MINUS 3 ... =0 X192= $0 X480= $0 

0 FIRST PRESENTATION OF MULTIPLE DEP. CLAIM +344= $0 +860= $0 

(c) 

(d) 

5. 

TOTAL OR TOTAL 
ADDIT. ADDIT. 

FEE $0 FEE $0 

• If the entry in Col. 1 is less than entry in Col. 2, write ")" in Col. 3. 

.. If the "Highest No. Previously Paid for" IN THIS SPACE is less than 20, enter "20." 

... If the "Highest No. Previously Paid for" IN THIS SPACE is less than 3, enter "3." 
The "Highest No. Previously Paid for" (Total or indep.) is the highest number found in the appropriate box in Col. 1 of 
a prior amendment or the number of claims originally filed. 

WARNING "After final rejection or action (§ 1.113) amendments may be made cancelling claims or complying with any 
requirement of form which has been made." 37 CFR § 1.116(a) (emphasis added). 

□ 

□ 

□ 

Complete (c) or (d), as applicable) 

No additional fee for claims is required. 

OR 

Total additional fee for claims required $ ___________ _ 

FEE PAYMENT 

Attached is a check in the sum of$ _____________ _ 

Charge Account No. ________ the sum of$ ___ _ 

Amendment Transmittal -page 3 of 4 
316943876.1 
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FEE DEFICIENCY 
NOTE: If there is a fee deficiency and there is no authorization to charge an account, additional fees are necessary 

to cover the additional time consumed in making up the original deficiency. If the maximum, six-month 
period has expired before the deficiency is noted and corrected, the application is held abandoned. In those 
instances where authorization to charge is included, processing delays are encountered in returning the 
papers to the PTO Finance Branch in order to apply these charges prior to action on the cases. 
Authorization to charge the deposit account for any fee deficiency should be checked. See the Notice of 
April 7, 1986, (1065 O.G. 31-33). 

6. i:8J If any additional extension and/or fee is required, charge Account No. 

02-1818. 

AND/OR 

7. l:8J If any additional fee for claims is required, charge Account No. 

02-1818. 

Reg. No.: 73,798 

Tel. No.: 412-355-8332 

Customer No. 29270 

316943876.1 

/Robert J. Sovesky/ 
SIGNATURE OF ATTORNEY 

Robert J. Sovesky 
(type or print name of attorney) 

K&L Gates LLP 
P.O. Address 
K&L Gates Center 
210 Sixth Avenue 
Pittsburgh, PA 15222-2613 
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Office Action Summary 

Application No. 
17/423,980 

Examiner 

ROBERTA S DELISLE 

Applicant(s) 
Wilcox etal. 

Art Unit 

3677 

AIA (FITF) Status 

Yes 

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1)0 Responsive to communication(s) filed on 7/19/2021. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) 0 This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) 0 Claim(s) 1-20 is/are pending in the application. 

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

6) D Claim(s) is/are allowed. 

7) 0 Claim(s) 1-20 is/are rejected. 

8) □ Claim(s) __ is/are objected to. 

9) D Claim(s) __ are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on 7/19/2021 is/are: a)0 accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

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

Priority under 35 U.S.C. § 119 
12)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)□ All b)D Some** c)D None of the: 

1.□ Certified copies of the priority documents have been received. 

2.□ Certified copies of the priority documents have been received in Application No. __ . 

3.□ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20230829 
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Application/Control Number: 17/423,980 
Art Unit: 3677 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

2. Claim Status: 

a. Claims 1-20 Pending 

3. Prior Art Reference: 

b. Jones US PAP 2014/0271024 A 1 

Claim Rejections - 35 USC § 103 

4. 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 patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identically disclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be 
negated by the manner in which the invention was made. 

5. Claims 1-20 are rejected under 35 U.S.C. 103 as being unpatentable over 

Jones (USPAP 2014/0271024 A1). 

Regarding claim 1, Jones discloses a blind fastener (abstract) comprising: 

a sleeve (12) comprising a first sleeve end (40; fig. 8), 

a second sleeve end (38; fig. 8), 

a cavity (14) extending from the first sleeve end (40) to the second sleeve end 

(38); and 
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Application/Control Number: 17/423,980 Page 3 
Art Unit: 3677 

a mandrel (16; figs. 3-4) configured to be at least partially received by the cavity 

(14) of the sleeve (12), the mandrel (16) comprising 

a first mandrel end (18) disposed adjacent to the first sleeve end (40) and 

comprising an enlarged portion (figs. 3-4) having a diameter greater (fig. 2) than a 

diameter of the cavity (14), 

a second mandrel end (20) comprising a pull region (36), and 

a shank region (22) extending intermediate the first mandrel end (18) and the 

second mandrel end (20), 

except for [wherein the pull region (36) comprises an axial length no greater 

than 4 times a diameter of the shank region (22)] and is configured to be engaged by an 

installation tool (1 [0024]). 

Examiner notes that Jones does not explicitly disclose wherein the pull region 

comprises an axial length no greater than 4 times a diameter of the shank region. 

However, it would have been obvious to one having ordinary skill in the art before the 

effective filing date of the claimed invention, to contrive any number of desirable ranges 

wherein the pull region comprises an axial length no greater than 4 times a diameter of 

the shank region limitation disclosed by Applicant, since it has been held that where the 

general conditions of a claim are disclosed in the prior art, discovering the optimum or 

workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Further, it has been held that discovering an optimum value of a result effective variable 

involves only routine skill in the art. In re Boesch, 617 F.2d 272,205 USPQ 215 (CCPA 

1980). Refer to MPEP § 2144.05. 
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Page 4 

Regarding claim 2, Jones discloses the blind fastener of claim 1, except for wherein 

the pull region (36) comprises an axial length no greater than 3.8 times the diameter of 

the shank region (22). 

However, it would have been obvious to one having ordinary skill in the art before 

the effective filing date of the claimed invention, to contrive any number of desirable 

ranges wherein the pull region comprises an axial length no greater than 3.8 times the 

diameter of the shank region limitation disclosed by Applicant, since it has been held 

that where the general conditions of a claim are disclosed in the prior art, discovering 

the optimum or workable ranges involves only routine skill in the art. In re Aller, 105 

USPQ 233. Further, it has been held that discovering an optimum value of a result 

effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 

USPQ 215 (CCPA 1980). Refer to MPEP § 2144.05. 

Regarding claim 3, Jones discloses the blind fastener of claim 1, except for wherein 

the pull region (36) comprises an axial length no greater than 2 times the diameter of 

the shank region (22). 

However, it would have been obvious to one having ordinary skill in the art before 

the effective filing date of the claimed invention, to contrive any number of desirable 

ranges wherein the pull region comprises an axial length no greater than 2 times the 

diameter of the shank region limitation disclosed by Applicant, since it has been held 

that where the general conditions of a claim are disclosed in the prior art, discovering 

the optimum or workable ranges involves only routine skill in the art. In re Aller, 105 

USPQ 233. Further, it has been held that discovering an optimum value of a result 
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effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 

USPQ 215 (CCPA 1980). Refer to MPEP § 2144.05. 

Regarding claim 4, Jones discloses the blind fastener of claim 1, wherein the pull 

region (36) comprises a taper (figs. 3-4) extending from the shank region (22). 

Regarding claim 5, Jones discloses the blind fastener of claim 1, wherein the mandrel 

(16) does not comprise a breakneck groove (figs. 3-4). 

Regarding claim 6, Jones discloses the blind fastener of claim 1, except for wherein 

the mandrel (16) comprises a Rockwell hardness of at least H RC 25. 

However, it would have been an obvious matter of design choice wherein the 

mandrel comprises a Rockwell hardness of at least HRC 25, as Applicant has not 

disclosed that it solves any stated problem of the prior art or is for any particular 

purpose. It appears that the invention would perform equally well as the invention 

disclosed by Jones. 

Regarding claim 7, Jones discloses the blind fastener of claim 1, except for wherein 

the mandrel (16) comprises a Rockwell hardness of at least H RC 43. 

However, it would have been an obvious matter of design choice wherein the 

mandrel comprises a Rockwell hardness of at least HRC 43, as Applicant has not 

disclosed that it solves any stated problem of the prior art or is for any particular 

Petitioner's Ex. 1003-042



Application/Control Number: 17/423,980 
Art Unit: 3677 

Page 6 

purpose. It appears that the invention would perform equally well as the invention 

disclosed by Jones. 

Regarding claim 8, Jones discloses the blind fastener of claim 1, wherein the shank 

region (22) comprises at least one of, a threaded region, an annular shoulder, and a 

groove (26-34 and 36). 

Regarding claim 9, Jones discloses the blind fastener of claim 1, wherein the pull 

region (36) comprises at least one of a threaded region, an annular shoulder, and a 

groove (36). 

Regarding claim 10, Jones discloses the blind fastener of claim 1, wherein the sleeve 

(12) is generally cylindrical (fig. 8) and the mandrel (16) is generally cylindrical (figs. 3-

4). 

Regarding claim 11, Jones discloses the blind fastener of claim 1, wherein the blind 

fastener (10) comprises at least one (1 [0019]) of a metal, metal alloy, and a composite 

material. 

Regarding claim 12, Jones discloses the blind fastener of claim 1, wherein the blind 

fastener (10) is adapted to be installed in a bore (fig. 9) in a structure (W1, W2), the 

bore (fig. 9) having a diameter greater (fig. 9) than the diameter of the enlarged portion 

(figs. 3-4). 
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Regarding claim 13, Jones discloses the blind fastener of claim 12, wherein the sleeve 

(12) further comprises a collar (38), the sleeve (12) is configured to deform on a first 

side of the structure (W1, W2), and the collar (38) is configured to swage onto the shank 

region (22) on an oppositely disposed second side of the structure (W1, W2). 

Regarding claim 14, Jones discloses the blind fastener of claim 12, wherein the 

structure (W1, W2) comprises at least one (1 [0024]) of a metal, a metal alloy, and a 

composite material. 

Regarding claim 15, Jones discloses the blind fastener of claim 12, wherein the 

structure is configured as at least one of an aerospace component, an automotive 

component, a transportation component, and a building and construction component (1 

[0024]; "workpieces"). 

Regarding claim 16, Jones discloses a method for fastening, the method comprising: 

inserting a first mandrel end (18) of a blind fastener (10) into a bore (fig. 9) in a 

structure (W1, W2), the blind fastener (10) comprising 

a sleeve (12) comprising a first sleeve end (40; fig. 8), 

a second sleeve end (38; fig. 8), and 

a cavity (14) extending from the first sleeve end (40) to the second sleeve end 

(38), and 
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a mandrel (16; figs. 3-4) configured to be at least partially received by the cavity 

(14) of the sleeve (12), the mandrel (16) comprising 

a first mandrel end (18) disposed adjacent to the first sleeve end (40) and 

comprising an enlarged portion (figs. 3-4) having a diameter greater (fig. 2) than a 

diameter of the cavity (14), 

a second mandrel end (20) comprising a pull region (36), and 

a shank region (22) extending intermediate the first mandrel end (18) and the 

second mandrel end (20), 

except for [wherein the pull region (36) comprises an axial length no greater 

than 4 times a diameter of the shank region (22)] and is configured to be engaged by an 

installation tool (1 [0024]); 

engaging a collet of the installation tool ((1 [0024]) with the pull region (36) of the 

blind fastener (1 0); 

after the inserting, forcibly contacting the second sleeve end (38) of the blind 

fastener (10) with an anvil of the installation tool ((1 [0024]) and moving the pull region 

(36) distal from the second sleeve end (38) utilizing the collet of the installation tool ((1 

[0024]); and 

deforming (fig. 9) the sleeve (12) on a first side of the structure (W1, W2), and 

swaging (figs. 9-11) the second sleeve end (38) onto the shank region (22) on an 

oppositely disposed second side of the structure (W1, W2), thereby securing at least a 

portion of the blind fastener (10) in the structure (W1, W2). 

Examiner notes that Jones does not explicitly disclose wherein the pull region 

comprises an axial length no greater than 4 times a diameter of the shank region. 
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However, it would have been obvious to one having ordinary skill in the art before the 

effective filing date of the claimed invention, to contrive any number of desirable ranges 

wherein the pull region comprises an axial length no greater than 4 times a diameter of 

the shank region limitation disclosed by Applicant, since it has been held that where the 

general conditions of a claim are disclosed in the prior art, discovering the optimum or 

workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Further, it has been held that discovering an optimum value of a result effective variable 

involves only routine skill in the art. In re Boesch, 617 F.2d 272,205 USPQ 215 (CCPA 

1980). Refer to MPEP § 2144.05. 

Regarding claim 17, Jones discloses the method of claim 16, except for wherein the 

pull region (36) comprises an axial length no greater than 3.8 times the diameter of the 

shank region (22). 

However, it would have been obvious to one having ordinary skill in the art before 

the effective filing date of the claimed invention, to contrive any number of desirable 

ranges wherein the pull region comprises an axial length no greater than 3.8 times the 

diameter of the shank region limitation disclosed by Applicant, since it has been held 

that where the general conditions of a claim are disclosed in the prior art, discovering 

the optimum or workable ranges involves only routine skill in the art. In re Aller, 105 

USPQ 233. Further, it has been held that discovering an optimum value of a result 

effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 

USPQ 215 (CCPA 1980). Refer to MPEP § 2144.05. 
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Regarding claim 18, Jones discloses the method of claim 16, wherein the pull region 

(36) comprises a taper (figs. 3-4) or reverse taper extending from the shank region. 

Regarding claim 19, Jones discloses the method of claim 16, wherein the mandrel (16) 

does not comprise a breakneck groove (figs. 3-4). 

Regarding claim 20, Jones discloses the method of claim 16, wherein the blind fastener 

(10) comprises at least one (1 [0019]) of a metal, a metal alloy, and a composite 

material. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to ROBERTA S DELISLE ("Bobbi") whose telephone 

number is (571 )270-3746. The examiner can normally be reached M-F: 7 am - 3 pm. 

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 attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Victor D Batson can be reached on 571-272-6987. The fax phone number 

for the organization where this application or proceeding is assigned 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 Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For 

additional questions, 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. 

/ROBERTA S DELISLE/ 
Primary Examiner, Art Unit 3677 

rsd 
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1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc code: IDS 
Doc: description: Information Disclosure Statement (!OS) Fiiecl 

PTOISB/08a (0·l -22) 
Approved !or use through 05/31/2024. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 to respond lo a collection of information unless it contains a valid ONlB control nurnt;er. 

Application Number 17423980 

Filing Date 2021-07-19 

INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US01 /PCTNS/180639P 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·I Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·I Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Publisl1ed Application citation information please click t11e Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 2004/102016 WO A1 2004-11-25 
TEXTRON FASTENiNG 

□ SYSTEMS UMITED 

If you wish to add additional Foreign Patent Document citation information please click t11e Add button 

NON-PATENT UTERATURE DOCUMENTS 

Examiner Cite 
Include name ofihe auttwr (in CAPITAL LETTERS), title of the article (when appropriate), title oftl1e item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

, ___________ 
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Application Number 17423980 

Filin~i Date 2021-07-19 

INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US0 1 /PCTNS/180639P 

1 □ 

If you wist1 to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I /ROBERTA s DELISLE/ I Date Considered loa/29/2023 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line tl1rough a 
citation if not in conformance and not considered. Include copy of this forrn witt1 next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at w,,w USF'TO GGV or MPEP 901 .04. 2 Enter office ttrnt issued the document, t;y the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number oftl,e patent document 
4 Kind of document by the appropriate symbols as indicated on the document under \i\llPO Standard ST 16 if possible. 5 Applicant is to place a check mark here ii 
English language translation is attached. 
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Application Number 17423980 

Filin~i Date 2021-07-19 

INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US0 1 /PCTNS/180639P 

CERTIFICATION STATEMENT 

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

Tt1at each item of information contained in the information disclosure statement was first cited in any communication 
~ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

Tt1at no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in tt1e information disclosure statement was known to 

D any individual designated in 37 CFR 156(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D Tt1e fee set forth in 37 CFR 1. ·17 (p) has been submitted herewith. 

~ A certification statement is not submitted t1erewiU1. 
SIGNATURE 

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

Signature /Robert J. Sovesky/ Date (YYYY-MM-DD) 2022-07-14 

NameiPrint Robert J. Sovesky Registration Number 73,798 

This collection of information is required by 37 CFR 1.97 and i .98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. ·122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting tt1e 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 U1is form and/or sumiestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Deprniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Doc code: IDS 
Doc: description: Information Disclosure Statement (!OS) Fiiecl 

PTOISB/08a (0·l -22) 
Approved !or use through 05/31/2024. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 to respond lo a collection of information unless it contains a valid ONlB control nurnt;er. 

Application Number 17423980 

Filing Date 2021-07-19 

INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US01 /PCTNS/180639P 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·I Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 4203346 1980-05-20 Hall et aL 

2 4907922 1990-03-13 Jeal et ai. 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPUCAT!ON PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

wt1ere Relevant 
TS 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 20·16/028489 WO Al 2016-02-25 
PRECISION TOWER 

□ PRODUCTS, LLC 

If you wish to add additional Forei~1n Patent Document citation information please click the Add button 

NON-PATENT UTERATURE DOCUMENTS 
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Application Number 17423980 

Filin~i Date 2021-07-19 

INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US0 1 /PCTNS/180639P 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the a1iicle (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 

publisher, city andior country where published. 

1 □ 

If you wish to add additional non-patent literature document citation information please click Hie Add button 

EXAMINER SIGNATURE 

Examiner Signature I /ROBERTA. s DELISLE/ I Date Considered I 0012912023 

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

1 See Kind Codes of USPTO Patent Documents at www.U~,PT0.'30V or MPEP 901.04. 2 Enter office that issued the document, by tt1e two-letter code {1/VIPO 
Standard ST.:{). 3 For ,Japanese patent documents, tile indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under 1/VIPO Standard ST.16 if possible. s Applicant is to place a check mark t1ere i1 
Englist1 language translation is attached. 
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Application Number 17423980 

Filin~i Date 2021-07-19 

INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US0 1 /PCTNS/180639P 

CERTIFICATION STATEMENT 

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

Tt1at each item of information contained in the information disclosure statement was first cited in any communication 
~ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

Tt1at no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in tt1e information disclosure statement was known to 

D any individual designated in 37 CFR 156(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D Tt1e fee set forth in 37 CFR 1. ·17 (p) has been submitted herewith. 

~ A certification statement is not submitted t1erewiU1. 
SIGNATURE 

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

Signature /Robert J. Sovesky/ Date (YYYY-MM-DD) 2022-08-26 

NameiPrint Robert J. Sovesky Registration Number 73,798 

This collection of information is required by 37 CFR 1.97 and i .98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. ·122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting tt1e 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 U1is form and/or sumiestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Deprniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 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 contains a valid 0MB control number. 

Application Number 17423980 

Filing Date 2021-07-19 
INFORMATION DISCLOSURE First Named Inventor l~oberl B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit ITBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number I 118508/US01/PCTNS/180639P 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 2015/033330 wo A1 2015-03-12 NFASTECH IP PTE LTD 
Corresponding to 
JP2016-535221 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 
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Application Number 17423980 

Filing Date 2021-07-19 
INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US01 /PCTNS/180639P 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 17423980 

Filing Date 2021-07-19 
INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit TBD 
( Not for submission under 37 CFR 1.99) 

Examiner Name ITBD 

Attorney Docket Number 118508/US01 /PCTNS/180639P 

CERTIFICATION STATEMENT 

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

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

OR 

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Robert J_ Sovesky/ Date (YYYY-MM-DD) 2022-09-07 

Name/Print Robert J. Sovesky Registration Number [73,798 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
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1 

Lockbolt 

This invention relates to a lockbolt fastener for securing apertured workpiece 

members together. 

A known lockbolt fastener, as disclosed in UK patent GB2444420 (Huck 

International Inc.), comprises a pin having a short, small diameter pin tail which does not 

break on installation of the fastener into a workpiece. The lockbolt of GB'420 comprises a 

plurality of pull grooves provided on the pin portion, which are engaged by a plurality of collet 

10 teeth provided on the installation tool. 

A problem with the non-breakstem lockbolt fastener as disclosed in GB2444420 is 

that the crests of the teeth of the installation tool may not engage sufficiently with the shallow 

grooves provided on the pin, e.g. the crests of the teeth may be caused to close directly onto 

15 the crests of the pull grooves, which can cause increased loads and slippage, thereby 

causing damage to the tool and/or fastener. 

It is also possible for the tool teeth not to engage all fastener pulling grooves in an 

axial direction, which can lead to overstressing and stripping of the loaded pulling grooves on 

20 the fastener. 

25 

The multiple pull grooves and tool teeth of the prior art embodiments are also 

sensitive to angled entry into the collet, therefore the operator is required to check that the 

fastener is correctly aligned within the collet before actuating the tool. 

A further disadvantage of the current non-breakstem lockbolt fasteners such 

comprising a plurality of pull grooves is that the narrow, shallow pull grooves, and also the 

shallow pulling teeth on the tool, can easily become clogged with debris, particularly in dirty 

working environments. Fine pitch multiple groove collet teeth are also much more vulnerable 

30 to damage by sand and small stones common to the outdoor environments in which these 
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heavy duty lockbolt fasteners are often used (e.g. building of solar power plant structures in 

desert locations). 

Manufacturing of multiple pull grooves lockbolts requires complex and therefore 

5 expensive thread rolling tooling, and the multiple pull groove forms generated on the pin are 

difficult and time consuming to inspect in production, therefore increasing time and cost of 

production. 

Multiple collet teeth on an installation tool require small radii around the teeth, 

10 which increases stresses and leads to premature cracking. These teeth are also more 

complex to manufacture and inspect, and so are more costly. 

Furthermore, any misalignment of the collet teeth and the pulling grooves, or pitch 

error between the teeth and the pulling grooves due to normal manufacturing tolerances, 

15 may result in an uneven distribution of pulling load and therefore generate higher localised 

stresses that lead to premature failure. 

Some currently known non-breakstem lockbolt fasteners also include helical 

locking grooves into which the collars are swaged, which can be disadvantageous in that 

20 tampering or working loose could lead to the collar becoming unscrewed from the locking 

grooves. 

25 

Furthermore, the protruding end of the installed lockbolt could include sharp pull 

groove crests, therefore presenting a risk of injury to the operator or other personnel. 

Known lockbolt fasteners can also include relatively wide locking grooves having a 

relatively high groove depth, i.e. a relatively broad pitch, thereby limiting the number of 

grooves, provided over the length of the locking portion. As the number of surfaces for 

interlocking with the collar when swaged is also therefore reduced, the overall strength of the 

30 installed lockbolt is accordingly limited. Furthermore, on swaging of the collar onto deep 
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locking grooves, incomplete filling of the grooves by the collar material can occur, thereby 

further reducing the overall strength of the installed lockbolt. 

5 It is an aim of the present invention to provide a lockbolt which overcomes the 

10 

above disadvantages. 

Accordingly the present invention comprises, in a first aspect, a lockbolt in 

accordance with claim 1 of the appended claims. 

As the present invention has only a single relatively large pull groove, rather than a 

plurality of relatively small pull grooves, this enables easier operator engagement of the tool 

with the pin, as angular alignment and axial positioning are less critical than with prior art 

embodiments comprising multiple pull grooves. On engagement of the tool with the lockbolt, 

15 the deep pull groove allows the lockbolt to be maintained in an initial position relative to the 

tool; even if the lockbolt is at an angle relative to the longitudinal axis of the tool, the angular 

positioning of the lockbolt will be corrected on actuation of the tool. Because alignment and 

positioning are less critical than with prior art embodiments, it is quicker and simpler for the 

operator to enter the pin into the tool nose, thereby leading to improved installation 

20 productivity. 

The single pull groove of the present invention is less likely to become clogged with 

debris than the shallower multiple grooves of prior art embodiments. 

25 The lockbolt of the present invention can be manufactured more simply and 

30 

cheaply than prior art multiple pull groove lockbolts. It is also much less susceptible to 

manufacturing tolerances, as the groove is much larger/deeper than previous embodiments, 

and therefore the effect of tolerances is much reduced. Furthermore, no pitch error is 

possible with the single pull groove. 
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The locking portion is preferably parallel in form, i.e. having a constant major 

diameter along its length. 

The locking grooves of the present invention are entirely, or substantially, annular 

5 in form, and so ensure that separation of the collar from the pin by an unscrewing action 

cannot occur after installation of the lockbolt, e.g. the collar cannot become separated from 

the pin via rotation. 

Preferably, the pitch of the locking grooves is in the range 0.40mm to 2.13mm, and 

10 the ratio of the major diameter of the locking portion to the pitch of the locking grooves is in 

the range 11.15 to 12.01. The relatively fine pitch of the locking grooves provides a greater 

number of interlocked surfaces with the collar over the length of the swaged area. This 

provides an increased nominal strength of fastening compared to that of prior art 

embodiments having broader pitch locking grooves. Furthermore, the relatively shallow form 

15 of the locking grooves ensures each of the grooves are almost completely filled with collar 

material when the collar is swaged onto the pin tail, thereby further increasing the strength of 

the installed lockbolt in tension. A shallower locking groove also means that the root 

diameter of the locking grooves 18 is larger and hence the cross sectional area of the pin is 

increased for improved strength in both shear and tension. 

20 

Preferably, the contact surface of the single pull groove is provided by a tapered 

portion. 

Preferably, the end section of the pin tail of the lockbolt is shorter than the locking 

25 portion, and has a maximum diameter which is smaller than a maximum diameter of the 

locking portion. 

30 

Preferably, the ratio of the minimum diameter of the single pull groove to the 

maximum diameter of the locking portion is within the range 0.50 to 0.78. 

Petitioner's Ex. 1003-077



WO 2015/033330 PCT/IB2014/065857 
5 

Preferably, the ratio of the maximum diameter of the end portion to the maximum 

diameter of the locking portion, is within the range 0.7 to 1.0. 

Preferably the ratio of the total length of the pin tail over which the pull groove and 

5 the end portion extends, to the maximum diameter of the locking portion, is within the range 

0.7to 1.2. 

10 

Preferably, the ratio of the length of the pin tail over which the pull groove extends, 

to the maximum diameter of the locking portion, is within the range 0.3 to 0.7. 

Preferably, the ratio of the length of the pin tail over which the end portion extends, 

to the maximum diameter of the locking portion, is within the range 0.26 to 0.5. 

Preferably, the pull groove includes a first tapered section and a second tapered 

15 section and a plain portion between the first and second tapered section, the groove root 

having a constant cross-sectional area throughout its length. Alternative embodiments could 

feature alternative profiles of pull groove. 

Preferably, the lockbolt includes a retaining feature, which retains the collar in an 

20 initial assembly position on the pin after the operator has placed the pin and collar in the 

workpiece and before the installation tool is actuated to install the lockbolt by swaging of the 

collar. The retaining feature ensures that the collar will not fall from the pin tail before 

installation can be effected, which is particularly advantageous in difficult working conditions, 

such as when the pin axis is vertical with the tail end pointed down. In addition the retention 

25 prevents accidental pushing of the pin back out of the collar as the tool nose is being 

engaged onto the pin tail by the Operator. Furthermore engaging the retaining feature 

ensures the pull groove protrudes sufficiently from the collar to allow engagement of the tool 

nose and collet. 
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The retaining feature may comprise a shallow axial slot or flat provided on the pin 

tail, which allows a tab provided on the throughbore of the collar to pass down to a first 

locking groove into which the collar tab can be rotated to engage, i.e. in a 'push-and-twist' 

motion. 

The retaining feature may alternatively comprise a short helical screw thread 

provided on a section of the locking portion adjacent the pull groove, and a corresponding 

short screw thread, helix or tab provided in the throughbore of the collar which engage. In 

this embodiment, on installation of the lockbolt, the collar swages predominantly or entirely 

10 into the annular locking grooves beyond, therefore there is no risk of unscrewing of the collar 

and pin. 

15 

A further alternative retaining feature may comprise an elastomeric bead or ring, 

provided either on the throughbore of the collar or on the locking grooves of the pin tail. 

The collar and pin are pushed together thereby compressing the resilient bead or 

ring and generating a frictional force to resist separation. 

Each of the retaining features described above provides a sufficient degree of 

20 retention force to maintain the collar on the pin until the installation tool is used for the next 

stage of installation. When the installation tool is actuated, the retention force is overcome 

by the swaging stroke of the installation tool, and is weak enough not to adversely influence 

the sheet take-up and swaging action of the collar during installation into the workpiece. 

25 

30 

The pin tail of the lockbolt may further include a stepped portion adjacent the pull 

groove and between the pull groove and the end face of the pin tail remote from the pin 

head, wherein the stepped portion has a greater cross-sectional area than that of the end 

portion. The stepped portion provides a pin tail geometry which spreads loads and stresses 

effectively, whilst avoiding excessive pin tail weight. 
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Furthermore, the stepped end aids insertion of the pin tail into the tool collet prior to 

actuation of the tool. 

The lockbolt may further comprise full swage indications means, to provide a visual 

5 indication that, during installation of the lockbolt, the collar has been fully swaged onto the 

pin locking grooves. The full swage indication means may comprise one or more projections 

or protrusions provided on an outer surface of a flange of the collar which are partially or fully 

deformed by the anvil of the installation tool. 

10 Alternatively, the full swage indication means could comprise one or more 

projections or protrusions provided on an end face of the anvil of the installation tool, which 

are caused to indent the outer surface of the collar flange on installation of the lockbolt. 

The portion of the pin tail that remains protruding from the swaged collar of the 

15 installed lockbolt is free of sharp features and therefore presents a lower risk of personal 

injury than do the pintails of prior art embodiments having multiple grooves with sharp crests 

to each groove. 

In an alternative embodiment, the pin tail is configured to be broken off during 

20 installation of the lockbolt in a workpiece. This embodiment is advantageous in situations 

wherein the added weight or length of a pin tail cannot be accommodated. Furthermore, this 

embodiment is advantageous when the material of the pin does not present a corrosion risk 

at the fracture surface, e.g. stainless steel or aluminium alloy pins. 

25 In further aspects, the present invention also provides apparatus for, and a method 

of, installing a lockbolt in accordance with the present invention, and a method of 

manufacturing a pin in accordance with the present invention, including a step of rolling the 

pin thereby displacing material and forming a stepped portion adjacent the pull groove, 

towards the tail end. The flow of metal during the roll-forming provides superior strength of 

30 pin tail compared to, for example, a machine-cut groove. 
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The collet of the installation tool used in the present invention does not protrude 

beyond the front of the nosepiece, and therefore presents a much lower risk of operator 

injury than prior art embodiments as the collet pulls in and closes together. There is also 

5 less chance of collet damage if the tool is dropped heavily. 

10 

15 

The relatively large internal lip of the collet of the present invention is also less 

likely to become clogged with debris, or damaged by sand and small stones in dirty/outdoor 

working environments than the multiple fine pitch collet teeth of prior art tools. 

As the collet internal lip of the present invention does not require the small radii at 

the root of pull jaw teeth that are required with prior art multiple pulling jaw tools, stresses on 

the internal lip will be lower than in the jaws of prior art tools, and premature cracking is 

much less likely. 

The installation tool may further comprise a depressible plunger, wherein the tool is 

disabled whilst the plunger is not depressed. This provides a safety feature as the tool 

cannot be actuated accidentally. 

20 The plunger may have a rounded tip, and a dimple may be provided in the end face 

25 

of the lockbolt pin tail, whereby the rounded tip of the plunger is engageable with the dimple. 

The engagement of the rounded plunger tip ensures that the pin tail is in the correct position 

within the installation tool, i.e. that it is inserted fully in the axial direction within the tool nose, 

before actuation of the tool, thereby preventing damage to the tool or harm to the operator. 

Preferably, part of the collet of the installation tool has a shape complementary to at 

least part of the shape of the pull groove. 

When installing a lockbolt wherein the pin tail includes a stepped portion as 

30 described above, the stepped portion effectively provides an additional surface (in addition to 
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the contact surface of the pull groove), for contact with the internal lip of the collet, thereby 

providing localised reinforcement of the pin tail on installation due to the greater cross­

sectional area of the surface on which the installation tool contacts. 

5 The lockbolt may further include a first plain portion between the pin head and the 

locking portion, and the ratio of the length of the first plain portion to the length of the locking 

portion is preferably within the range 0.62 to 1.27 for lockbolts having a grip capability of 

three times the nominal pin diameter. Ratios within this range ensure an increased shear 

strength of the lockbolt compared to one having a shorter plain section relative to the length 

10 of the locking portion due to the absence of locking grooves within the shear plane. 

15 

20 

25 

The invention will now be described by way of example only and with reference to 

the accompanying figures in which: 

Figure 1 is a cross-sectional side view of a lockbolt according to the present 

invention inserted into a hydraulically powered installation tool ready for installation of the 

lockbolt into a workpiece (the workpiece is shown in later figures); 

Figure 2 is a detailed cross-sectional view of the lockbolt and installation of tool of 

Figure 1 indicated as area II on Figure 1, with the retaining feature in an engaged condition; 

Figures 2a and 2b are partial side views of the pin tail of alternative lockbolts in 

accordance with the present invention; 

Figure 3a is a front view of the installation tool of Figure 1 (with the lockbolt 

removed for clarity), and illustrates at line I where a cross-sectional view is taken; 

Figure 3b is a detailed view of part of the installation tool as indicated at area IIIb 

30 on Figure 3a; 
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15 

10 

Figure 4 is a cross-sectional view of the tool of Figure 3b along the line IV-IV, ready 

to install a lockbolt in accordance with the present invention; 

Figures Sa and Sb are simplified side views of a lockbolt pin in accordance with the 

present invention, with collar retaining features removed for clarity; 

Figure Sc is a simplified side view of a lockbolt collar in accordance with the 

present invention; 

Figure Sd is a longitudinal cross-sectional view of an alternative lockbolt collar in 

accordance with the present invention including full swage indication means; 

Figure Se is an end view of the alternative lockbolt collar of Figure Sd; 

Figure Sf is an isometric view of the alternative lockbolt collar of Figure Sd; 

Figures 6 to 15 show stages of installation of a lockbolt in accordance with the 

present invention, the tool, workpiece and lockbolt being in cross-section or partial cross 

20 section; 

25 

30 

Figure 16 shows an installation stage of an alternative embodiment of lockbolt in 

accordance with the present invention; 

Figure 17 shows an installation stage of an further alternative embodiment of 

lockbolt in accordance with the present invention; 

Figure 18a is an end view of the alternative collar of Figures Sd to Sf after 

installation (lockbolt pin and workpiece removed for clarity); 
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Figure 18b is a side view of the alternative collar of Figure 18a; 

Figure 18c is an isometric view of the alternative collar of Figure 18a; 

5 Figure 19a is an end view of an anvil of an alternative installation tool anvil portion 

in accordance with the present invention; 

Figure 19b is an isometric view of the anvil of Figure 19a; 

10 and 

Figure 19c is a side view ofthe anvil of Figure 19a. 

Referring to the figures, a lockbolt 2 in accordance with a first aspect of the present 

15 invention comprises a pin 4 comprising a pin tail 6 and a pin head 8, and a collar 10 having a 

throughbore 12 (Figure 7) and a flange 11 having an outer surface 13. The pin tail 6 

includes a locking portion 36 comprising annular locking grooves 18, a first plain portion 14 

between the locking portion 36 and the pin head 8, and a single pull groove 20 between the 

locking portion 36 and end face 22 of the pin tail 6 remote from the pin head 8. The locking 

20 portion 36 has a major diameter D, as shown in Figure Sb, and is parallel in form, i.e. it has a 

constant major diameter along its length. An end portion 80 is provided between the locking 

grooves 18 and the end face 22 of the pin tail 6. The end portion 80 is plain, and has parallel 

sides, i.e. a constant cross-sectional area throughout its length. Furthermore the end portion 

80 is short, relative to the length of the locking portion 36, and is of a smaller maximum 

25 diameter than the maximum diameter of the locking portion 36. In an exemplary 

embodiment, where Dis the maximum diameter of the locking portion 36, G is the minimum 

diameter of the pull groove 20 (in the embodiment shown in the figures, the minimum 

diameter of the pull groove 20 is at a groove root 28), and T is the maximum diameter of the 

end portion 80, the following applies: 

30 
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G = 0.675 D (and more generally is within the range 0.50D to 0.78D); 

T = 0.836 D (and more generally is within the range 0.7D to 1.00). 

Furthermore, wherein Lis the total length of the pin tail 6 over which the pull groove 

5 20 and end portion 80 extend, N is the length over which the end portion 80 extends, and M 

10 

is the length over which the pull groove 20 extends, the following applies: 

L = 0.936D (and more generally is within the range 0.7D to 1.20); 

M = 0.581 D (and more generally is within the range 0.3D to 0.7D); 

N = 0.355D (and more generally is within the range 0.26D to 0.5D). 

Examples of length of the plain portion 14, the length of the locking portion 36, and 

the resulting ratio of first plain portion length to locking portion length, for a range of pins of 

nominal diameter ranging from 4.8mm (3/16") to 25.4mm (1 ") are provided in Table 1 below; 

in each case the pin length selected is one capable of fastening a total joint thickness of at 

15 least three times the nominal pin diameter. The ratio of the length of the first plain portion 14 

on the pin tail, to the length of the locking portion 36, is typically in the range 0.62 to 1.27. 

20 

Nominal pin diameter First plain portion Locking portion 
(mm) Ratio 

length (mm) length (mm) 

4.8 8.81 14.13 0.62 

6.4 14.67 17.71 0.83 

7.9 17.56 20.52 0.86 

9.5 20.60 23.10 0.89 

12.7 29.98 31.58 0.95 

15.8 36.33 36.63 0.99 

19.0 49.03 43.13 1.14 

22.2 61.73 48.39 1.28 

25.4 68.08 53.59 1.27 

Table 1 

Examples of the major diameter D of the locking portion 36, the pitch of the locking 

grooves 18, and the resulting ratio of locking portion major diameter to locking groove pitch, 
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are provided in table 2 below, for a range of pins of nominal diameter ranging from 4.8mm 

(3/16") to 25.4mm (1 "). The pitch of the locking grooves 18, is typically in the range 0.40mm 

to 2.13mm, and the ratio of the major diameter D of the locking portion 36 to the pitch of the 

locking grooves 18 is typically in the range 11.15 to 12.01. 

Nominal pin diameter Locking portion 
(mm) major diameter 

Lock groove pitch 
Ratio 

(mm) 
(mm) 

4.8 4.65 0.40 11.62 

6.4 6.06 0.53 11.36 

7.9 7.61 0.67 11.41 

9.5 9.26 0.80 11.57 

12.7 12.45 1.07 11.67 

15.8 15.57 1.40 11.15 

19.0 18.67 1.57 11.85 

22.2 21.97 1.83 12.01 

25.4 25.10 2.13 11.76 

Table 2 

The single pull groove 20 includes a first tapered section 26, a second tapered 

section 30 (the second tapered section 30 being closer to the tail end 22 of the pin 6 than the 

10 first tapered section 26), and the groove root 28, having a constant cross-sectional area 

along its length between the first tapered portion 26 and the second tapered portion 30, i.e. 

the groove root 28 is parallel to the axis of the pin tail 6. 

Figures 6 to 15 show successive stages of installation of a lockbolt 2 into apertures 

15 120, 122 of a workpiece comprising workpiece members 130 and 140, including using an 

installation tool 100, thereby to secure the workpiece members 130 and 140 together. 

Initially, the pin 4 is inserted by an operator by hand into the apertures 120, 122 of 

the workpiece members 130, 140, from the rear side 150 of the workpiece, as shown in 

20 Figure 6, until the underside 34 of the head contacts the rear surface 152 of the workpiece. 
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At this stage, part of the pin tail 6 protrudes from the front side 160 of the workpiece. The 

collar 10 is then fitted by hand onto the protruding end of the pin tail 9, from the front side 

160 of the workpiece, as shown in Figure 7. 

5 After the collar 10 has been fitted onto the pin 4, the collar 10 is positively retained 

in an initial assembly condition (or an engaged position) on the pin 4. This positive 

engagement is achieved by a retaining feature 24. In the embodiment as shown in Figures 1 

and 2, the retaining feature 24 is a 'push-and-twist' type feature, comprising a shallow axial 

slot 56 provided on the pin tail 6, and a tab 52 provided on the through bore 12 of the collar 

10 10. The axial slot 56 allows the tab 52 to pass down to the first locking groove 18 of the 

locking portion 36; the collar is then rotated by 180° thereby causing the tab 52 to engage 

the first locking groove 18. In Figure 2, the retaining feature 24 is shown in an engaged 

position. For clarity, a retaining feature 24 is not shown in the installation sequence figures. 

15 The retaining feature 24 provides a sufficient degree of retention force to maintain 

20 

25 

the collar on the pin until the installation tool is used for the next stage of installation. When 

the installation tool is actuated, the retention force is overcome by the swaging stroke of the 

installation tool, and is weak enough not to adversely influence the sheet take-up and 

swaging action of the collar 10 during installation into the workpiece. 

The lockbolt 2 is then installed into the workpiece by use of the installation tool 

100. The installation tool 100 includes a split collet 102 (Figures 10 to 14), surrounded by a 

nosepiece 108. 

A sprung plunger 104 (Figure 11 to 14) having a rounded tip 114 (shown most 

clearly in Figures 11 b and 11 c) is provided within the installation tool 100, which engages 

with a dimpled recess 32 provided in the end face 22 of the lockbolt pin. The plunger is 

depressed by the end face 22 of the lockbolt pin 6 when the pin tail 6 is entered into the 

open collet 102. The engagement of the plunger 104 in the dimpled recess 32 ensures that 

30 the pin tail is in the correct position within the installation tool 100, i.e. that it is not tilted at an 
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unacceptable angle relative to the tool axis. Depression of the plunger 104 allows the 

operator to commence installation of the lockbolt 2. Unsafe operation of the tool with a pin 

tail incorrectly positioned inside the tool collet, or with no pin and thus a greater risk of 

entrapment to the operator, is thereby avoided. 

Upon actuation of the installation tool 100, a hydraulic piston 106 (shown in Figure 

1) exerts an increasing pulling force on the collet 102, thereby pulling the collet 102 into the 

tool 100, and thereby exerting a pulling force on the pin tail 6 via the pull groove 20. As the 

collet 102 is pulled into the tool 100, the tapered anvil portion 112 of the nosepiece 108 

10 causes the collet 102 to close around the end of the pin tail 6, and an internal lip 110 of the 

collet 102 engages with the single pull groove 20, at the contact surface provided by second 

tapered section 30. In the embodiment illustrated herein, the internal lip 110 of the collet 102 

has a shape complementary to at least part of that of the pull groove 20, i.e. complementary 

to the groove root 28 and the second tapered section 30 of the pull groove 20, therefore the 

15 collet 102 engages the plain groove root 28 and the second tapered section 30. 

The pulling force which is applied to the collet 102 by the hydraulic piston 106 is 

transferred to the pin tail 6 via the contact surface provided by the tapered portion 30 of the 

pull groove 20. Therefore as the collet 102 is pulled into the tool 100, the pin tail 6 is also 

20 pulled in towards the tool 100. 

Subsequently, as the collet 102 is pulled further into the tool 100 by the hydraulic 

piston 106, the anvil portion 112 of the nosepiece 108 comes into contact with the collar 10, 

and the collar 10 is progressively pushed by the anvil 112, in the direction of the pin head 8. 

25 The workpiece members 130, 140 are thereby pushed together, closing any gap between 

them, and a clamp load is applied to the workpiece. As the force applied by the tool 100 

increases, the anvil portion 112 gradually swages the collar 10 down into the locking grooves 

18 of the pin tail 6, i.e. the material of the collar 10 is forced into locking grooves 18. 
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The force applied by the tool, and thereby also the swaging of the collar 10 onto 

the locking grooves 18, is halted when the force reaches a pre-set maximum value. The 

hydraulic piston 106 then returns to its pre-actuation position and the anvil portion 112 

retracts from the fully swaged collar 10. When the collar 10 has been fully swaged onto the 

5 pin tail 6, the collar is securely fixed to the pin 4 and the two components cannot become 

accidentally separated. 

In the embodiment discussed above, the end of the pin tail 6 does not break off 

during installation of the lockbolt 2 into a workpiece. However, in the alternative embodiment 

10 of lockbolt 2' shown in Figure 16, the end portion 80' of the pin tail 6' is caused to break off 

during installation, as a result of the single pull groove 20' being deeper than the pull groove 

20 of the first embodiment, i.e. the first tapered section 26' and the second section 30' are 

steeper than those of the first portion (and as a result the groove root 28' has a smaller 

diameter). The pull groove therefore acts as a breaker groove. In this embodiment, the 

15 installation tool applies a pulling force to the pin tail 6' until the pin tail fractures at the 

breaker groove / pull groove 20. The broken-off pin portion 80' is ejected from the 

installation tool 100 after the installation cycle. In this embodiment, the form of the internal 

lip 110 of the collet 102 (not shown in Figure 16) may not correspond to that of the pull 

groove 20', however the force of the tool will still be transferred to the pin tail 6' via the 

20 contact surface provided by the tapered section 30'. 

25 

In a further embodiment (not shown), the contact surface may be formed of an 

alternative feature of the pull groove, for example a shoulder, providing a contact surface 90° 

to the axis of the pin tail 6. 

The retaining feature 24 may alternatively comprise a short helical screw thread 54 

(shown in Figure 2a) provided on a section of the pin tail 6" adjacent the pull groove 20, and 

a corresponding short screw thread, helix or tab provided in the through bore 12 of the collar 

10 into which the locking portion screw thread engages. As the collar 10 will be swaged 
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predominantly or entirely into the annular locking grooves 18 beyond, there is no risk of 

unscrewing of the collar and pin tail 6. 

In a further alternative embodiment, the retaining feature 24 could comprise an 

5 elastomeric bead or ring, provided either on the throughbore 12 of the collar 10 or on the 

locking grooves 18 of the pin tail 6. 

In alternative embodiments, a pull groove having a different profile, for example 

only being comprised of the two tapered sections 26 and 30 and not having a parallel groove 

10 root 28, i.e. a groove root having a constant cross-sectional area along its length, may be 

provided. An example of a pull groove 20" having an alternative form is shown in Figure 2a. 

Similarly, the form, profile and shape of the installation tool collet 102 may also differ. More 

specifically the form of the internal lip 11 0 of the collet 102 may not correspond partially to 

that of the pull groove 20. However, contact will still be made between the internal lip 110 of 

15 the collet 102 and a tapered portion of the pull groove. 

The end portion 80 of the pin tail 6 as discussed above is plain, with a constant 

cross-section area along its length. However the end portion 80 may have a different profile, 

such as alternative end portion 80" shown in Figure 2a, including two tapered portions 82 

20 and 84 and a shorter plain portion 86 between the tapered portions 82 and 84. 

As shown in the alternative end portion of Figure 2b, the pin tail 6 may include a 

stepped portion 88 adjacent the pull groove 20"', towards the end portion 80"'. The stepped 

portion 88 has a greater cross-sectional area than the plain end portion 80"'. It is produced 

25 by material displaced during rolling of the pin tail 6 during manufacturing; the flow of metal 

during the roll-forming provides superior strength of pin tail 6 compared to, for example, a 

machine-cut groove. The stepped portion 88 provides a pin tail geometry which spreads 

loads and stresses effectively, whilst avoiding excessive pin tail weight. 
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The stepped portion 88 effectively provides an additional surface 90 (in addition to 

the contact surface of the pull groove 20'") for contact with the internal lip 110 of the collet 

102, thereby providing localised reinforcement of the pin tail on installation due to the greater 

cross-sectional area of the surface on which the installation tool contacts. 

Although the embodiment described above has a dimple provided in the end face 

of the lockbolt pin tail which is engaged by a plunger provided on the installation tool, in the 

alternative embodiment shown in Figure 17, the dimple and plunger are not present. Figure 

17 illustrates a tool engaging a lockbolt wherein the longitudinal axis of the lockbolt is 

10 misaligned with that of the tool. Due to the depth of the single pull groove 20, the tool and 

lockbolt are maintained in engagement despite the angular misplacement. The angular 

alignment of the lockbolt 2 relative to the tool is corrected on actuation of the tool 100. 

An alternative embodiment of lockbolt according to the present invention includes 

15 full swage indication means. In the example of Figures Sd to Sf, the full swage indication 

means comprises projections 58 provided on an outer surface 13' of a flange 11' of the collar 

10'. On installation of a lockbolt, once the anvil portion 112 of the installation tool 100 has 

reached the projections 58, the projections 58 are caused to be at least partially deformed. 

20 The projections 58 will not depress until the anvil portion 112 has reached a point 

such that the collar 1 O' has been fully swaged onto the pin tail 6. Accordingly, when the 

installation tool 100 is withdrawn from the lockbolt, the operator can check that the 

projections 58 have at least partially depressed, thereby confirming full swaging of the collar 

1 O' onto the pin tail 6. Figures 18a to 18c show the collar of Figure Sd to Sf after installation 

25 (the lockbolt pin and workpiece into which the lockbolt is installed have been removed for 

clarity). Projections 58 have been partially deformed by the anvil portion 112. As three 

projections 58 are provided at equal distances around the collar 1 0', the operator can 

confirm that the collar 1 O' has been fully swaged onto the pin tail 6 around the entire 

circumference of the collar 1 0'. 

30 
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In an alternative embodiment, as shown in Figures 19a to 19c, the full swage 

indication means comprises one or more projections 60 provided on an end face 59 of the 

anvil portion 112' of the tool, wherein the projections 60 are situated such that when the 

collar 10 has been fully swaged onto the pin tail 6, the projections 60 are caused to depress 

5 into the outer surface 13 of the flange 11 of the collar 10, thereby to indicate, on removal of 

the installation tool 100 from the lockbolt, that the collar 10 has been fully swaged onto the 

pin tail 6. Again, as three equally spaced protrusions 60 are provided, the operator can 

confirm that the collar 10 has been fully swaged onto the pin tail 6 around the entire 

circumference of the collar 10. 

10 
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Claims 

1. A lockbolt fastener comprising a collar and a pin; 

the pin comprising a pin head and a pin tail adapted to be inserted though aligned 

apertures in workpiece members; 

the pin tail comprising a locking portion comprising locking grooves, and only a 

single pull groove, the single pull groove including a first tapered section, a second 

tapered section and a plain portion between the first tapered section and the second 

tapered section, the single pull groove being provided between the locking portion 

and an end face of the pin tail remote from the pin head, and an end portion 

provided between the pull groove and the end face; 

the collar being adapted to be fitted over the locking grooves and swaged onto the 

locking grooves, one of the tapered sections of the single pull groove providing a 

contact surface. 

2. A lockbolt as claimed in claim 1, wherein the combined length of the pull groove and 

end portion is shorter than the locking portion, and has a maximum diameter which 

is smaller than a maximum diameter of the locking portion. 

3. A lockbolt as claimed in claim 1, wherein the locking portion has a constant major 

diameter along its length. 

4. A lockbolt as claimed in claim 1, wherein the locking grooves are annular in form. 

5. A lockbolt as claimed in claim 1 wherein the ratio of the minimum diameter of the 

single pull groove to the maximum diameter of the locking portion is within the range 

0.50 to 0.78. 
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6. A lockbolt as claimed in claim 1 wherein the ratio of the maximum diameter of the 

end portion to the maximum diameter of the locking portion is within the range 0.7 to 

1.0. 

7. 

8. 

9. 

10. 

11. 

A lockbolt as claimed in claim 1 wherein the ratio of the total length of the pin tail 

over which the locking groove and the end portion extends, to the maximum 

diameter of the locking portion, is within the range 0.7 to 1.2. 

A lockbolt as claimed in claim 1 wherein the ratio of the length of the pin tail over 

which the pull groove extends, to the maximum diameter of the locking portion, is 

within the range 0.3 to 0.7. 

A lockbolt as claimed in claim 1 wherein the ratio of the length of the pin tail over 

which the end portion extends, to the maximum diameter of the locking portion, is 

within the range 0.26 to 0.5. 

A lockbolt as claimed in claim 1 wherein the plain portion of the pull groove has a 

constant cross-sectional area throughout its length. 

A lockbolt as claimed in claim 1 further comprising a retaining feature to retain the 

collar in an initial assembly position on the pin. 

12. A lockbolt as claimed in claim 11 wherein the retaining feature comprises a helical 

screw thread provided on a section of the locking portion adjacent the pull groove, 

and at least one corresponding screw thread, helix or tab provided in the 

through bore of the collar into which the helical screw thread provided on the locking 

portion engages. 

13. A lockbolt as claimed in claim 11 wherein the retaining feature comprises a shallow 

axial slot or flat provided on the pin tail, which allows a tab provided on the 
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17. 

22 

throughbore of the collar to pass down to a first locking groove of the locking 

portion, into which the collar tab can be rotated to engage, in a 'push-and-twist' 

motion. 

A lockbolt as claimed in claim 11 wherein the retaining feature comprises an 

elastomeric bead or ring, provided either on the through bore of the collar or on the 

locking grooves of the pin tail. 

A lockbolt as claimed in claim 1 wherein the pin tail further includes a stepped 

portion adjacent the pull groove and between the pull groove and the end face of 

the pin tail remote from the pin head, wherein the stepped portion has a greater 

cross-sectional area than that of the end portion. 

A lockbolt as claimed in any one of the preceding claims further comprising a plain 

portion between the pin head and the locking portion, wherein the ratio of the length 

of the plain portion to the length of the locking portion is in the range 0.62 to 1.27 for 

pins of a length capable of fastening a total joint thickness of at least three times the 

nominal pin diameter. 

A lockbolt as claimed in claim 1 further including full swage indication means. 

18. A lockbolt as claimed in claim 17 wherein the full swage indication means 

comprises one or more projections provided on the outer surface of a collar flange, 

and wherein the projections are configured to at least partly deform or break off 

under the force of an anvil portion of an installation tool. 

19. Apparatus for installing a lockbolt comprising a lockbolt according to claim 1, and an 

installation tool comprising a collet surrounded by a nosepiece, the nose piece being 

provided with a tapered anvil section. 
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20. Apparatus as claimed in claim 19 wherein the installation tool further comprises a 

depressible plunger, wherein the tool is disabled whilst the plunger is not 

depressed. 

21. Apparatus as claimed in claim 20 wherein the plunger has a rounded tip which is 

engageable with a dimple provided in the end face of the lockbolt pin tail. 

22. Apparatus as claimed in claim 19 wherein part of the collet has a shape 

complementary to at least part of the shape of the pull groove. 

23. Apparatus claimed in claim 19, wherein the tool further comprises at least one 

projection provided on the anvil portion, wherein the at least one projection is 

configured to deform an outer surface of a flange of the collar on installation of the 

lockbolt. 

24. A method of installing a lockbolt according to claim 1 into a workpiece comprising 

apertured workpiece members thereby to secure the workpiece members together, 

using an installation tool comprising a hydraulic piston, a collet surrounded by a 

nosepiece provided with an tapered anvil section, 

the method comprising steps of: 

inserting the pin into the apertures of the workpieces from a rear side of the 

workpiece until the underside of the pin head contacts a rear side of the workpiece 

and the pin tail partially protrudes from a front side of the workpiece; 

fitting the collar onto the protruding end of the pin tail from the front side of the 

workpiece; 

actuating the tool thereby applying a pulling force to the collet, such that the anvil 

section of the nosepiece causes the collet to close and therefore engage the contact 

surface of the pull groove, thereby applying a pulling force to the pin tail via the pull 

groove, 
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and subsequently causing the collar to be pushed towards the workpiece members 

thereby to bring the workpiece members together, 

and subsequently causing the tool anvil section of the nose piece to apply a force to 

the collar, thereby to gradually swage the collar into the locking grooves of the pin 

tail. 

A method as claimed in claim 24 wherein the force applied by the tool is halted 

when the force reaches a pre-set maximum value, wherein the anvil portion retracts 

from the collar. 

26. A method as claimed in claim 24 wherein the force applied by the tool is halted 

when a part of the pin tail is caused to break off at the breaker groove formed by the 

pull groove. 

27. 

28. 

29. 

A method as claimed in claim 24 wherein the lockbolt further comprises retaining 

means such that after the collar has been fitted onto the pin, and before the 

installation tool is used to install the lockbolt in the workpiece, the collar is 

maintained on the pin in an initial assembly condition. 

A method as claimed in claim 24 wherein an outer surface of a flange of the collar is 

provided with one or more projections, and wherein after the collar has been fully 

swaged onto the pin tail during installation of the lockbolt, the anvil portion of the 

tool causes at least a part of the one or more projections to deform or break off. 

A method as claimed in claim 24 wherein the tool anvil is provided with one or more 

projections, wherein after the collar has been fully swaged onto the pin tail during 

installation of the lockbolt, the one or more projections are caused to deform a 

portion of an outer surface of a flange of the collar. 
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30. A method as claimed in claim 24 further including a step of rolling the pin, whereby 

material of the pin tail is displaced to form a stepped portion, the stepped portion 

having a greater cross-sectional area than that of the end portion. 

31. 

32. 

33. 

34. 

A tool for use in installing a lockbolt according to claim 1 into a workpiece comprising 

apertured workpiece members, the tool comprising a hydraulic piston and a collet, 

wherein on actuation of the tool, the col let moves from an open position to a closed 

position and is pulled into the tool by the hydraulic piston, and wherein the collet is 

configured to be closed around a lockbolt such that an internal lip engages the pull 

groove of the lockbolt and thereby causes the lockbolt to be pulled into the tool. 

A tool as claimed in claim 31 wherein the internal lip additionally engages a surface 

of a stepped portion provided adjacent the pull groove and between the pull groove 

and the end face of the pin tail remote from the pin head, wherein the stepped portion 

has a greater cross-sectional area than that of the end portion. 

A lockbolt substantially as hereinbefore described and with reference to the 

accompanying figures. 

Apparatus substantially as hereinbefore described and with reference to the 

accompanying figures. 
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BLIND FA.STENER 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority to U.S. Patent Application No. 14/817,248, filed on 

August 04, 2015, which is a continuation of U.S. Patent Application No. 14/622,023, filed on 

February 13, 2015, which claims the benefit of U.S. provisional patent application Serial No. 

62/039,939, filed on Aug 21, 2014, all of which are incorporated by reference as if 

completely written herein. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEA1lCH OR 

DEVELOPMENT 

Not applicable. 

TECHNTCAL FTELD OF THE TNVENTTON 

The present invention relates generally to blind fasteners vvhich are capable of 

10 fastening strnctures which produce shear loading across the blind fastener; paiticularly 

structures comprised of structural plates, tubes, and other shapes that are commonly used in 

towers, poles, storage tanks, and other structures. 

BACKGROUND OF THE INVENTION 

l5 Blind fasteners have generally incorporated a sleeve that expands and bends during 

installation often exposing sharp edges of the sleeve, as seen in USPN 6,234,734. Exposing 

such sharp edges in an empty hollmv structure rnay be acceptable, hm:vever exposed sharp 

edges in a structure filled with wires and/or cables can be disastrous, particularly when more 

wires and/or cables are pulled through the structure after the sharp edges have been exposed. 

20 ln addition to sharp edges found on the expanding sleeves of prior art blind fa.steners, 

the blind fasteners in the prior ait often requires preassembly and special tools to install them 

on various workstrnctures. Take for instance a technician that is assembling a tower strncture 

suspended high above the ground. In this scenario, the technician must assemble the blind 
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fastener in a certain order and use multiple tools to put the blind fastener into an engaged 

state. 1n this scenario the technician must be carefu 1 not to drop any of the blind fasteners 

components, or too Is, out of inconvenience of recovering the dropped components and the 

safdy risk to those that may below him. Additionally, the mere fact that the technician needs 

" multiple specialized tools means that they have to carry additional weight while performing 

their work Additionally, the extra tools required also increases the inconvenience and 

hazards of dropped tools. 

10 

SlJMJ\!IAR Y OF THE INVENTION 

A blind fastener to secure at least two workpieces enables a significant advance in the 

state of the art and greatly improves wire and cable protection, job site safety and simplifies 

blind fastener installation. A blind fastener device for fastening at least two workpieces, 

including a sleeve, an expander having a tensioning section, a locking section, and an 

expansion section, and a nut. A portion of the expander passes through the sleeve to 

15 cooperate with the nut so that relative rotation of the expander and nut draws the expander's 

distal end toward the sleeve's proximal end thereby drawing a portion of the expansion 

section of the expander into a strnctural region located on the sleeve and expanding at least a 

portion of the sleeve's strnclural region, and drawing a portion of the locking section past the 

sleeve's distal end toward the sleeve's proximal end and deforming at least a portion of the 

20 sleeve's distal end to a locked state. The sleeve may be configured as a multi-section sleeve 

having a sleeve retainer to locate the sections in a predetermined relationship. 

2 
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BRIEF DESCRIPTION OF THE DRA \VINGS 

\Vithout limiting the scope of the present invention as claimed below and referring 

novv to the drawings and figures: 

FIG. 1 is an embodiment of an exploded view of a blind fastener according to the 

" present invention; 

10 

FIG. 2 is a cross-sectional exploded view of an embodiment of a blind fastener 

embodiment; 

FIG. 3 is a plan view of an embodiment of a pre-insertion pre-actuation blind fastener 

with the shroud and 'Workpieces shown in section for clarity; 

FIG. 4 is a plan vie,v of an embodiment of a post-insertion pre-actuation blind 

fastener with the shroud and workpieces shown in section for clarity; 

FIG. 5 is a plan viev,r of an embodiment of a post-insertion pre-actuation blind 

fastener with the shroud and workpieces shown in section fr1r clarity; 

FIG. 6 is a cross-sectional view of an embodiment of a post-insertion pre-actuation 

15 blind fastener; 

20 

FIG. 7 is a partial cross-sectional view of an embodiment of a post-insertion pre­

actuated blind fastener; 

FIG. 8 is a cross-sectional view of an embodiment of a post-insertion pre-actuated 

blind fastener; 

FIG. 9 is a plan view of an embodiment of a post-insertion partial-actuated blind 

fastener with the shroud and ,vorkpieces shmvn in section fi.)r clarity; 

FIG. l 0 is a cross-sectional vie,v of an embodiment of a post-insertion partial­

actuated blind fastener; 

FIG. l l is a partial cross-sectional view of an embodiment of a post-insertion partial-

25 actuated blind fastener; 

30 

FIG. 12 is a cross-sectional view of an embodiment of a. post-insertion partial­

actuated blind fastener; 

FIG. 13 is a plan view of an embodiment of a post-insertion fully-actuated blind 

fastener with the shroud and workpieces shown in section for clarity; 

FIG. 14 is a cross-sectional view ofan embodiment of a post-insertion folly-actuated 

blind fastener; 

FIG. 15 is a partial cross-sectional viev,' of an embodiment of a post-insertion fully­

actuated blind fa:-tener; 
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FT G. 16 is a cross-sectional viev,/ of an embodiment of a post-insertion folly-actuated 

blind fastener: 

FTG. 17 is a plan view of an expander embodiment: 

FTG. 18 is a plan view of another expander embodiment: 

FIG. 19 is an exploded plan vievv of a sleeve, retainer and shroud assembly 

embodiment; 

FIG. 20 is a cross-sectional exploded plan view of a sleeve, retainer and shroud 

assembly embodiment; 

FIG. 21 is another enibodiment of an exploded plan view of a sleeve, retainer and 

JO shroud assembly; 

15 

FIG. 22 is another embodiment of a cross-sectional exploded plan view of a sleeve, 

retainer and shroud assembly; 

FIG. 23 is another embodiment of an exploded view of a blind fastener; 

FIG. 24 is another embodiment of a cross-sectional exploded vievv of a blind fastener; 

FIG. 25 is a plan view of another expander embodiment; 

FIG. 26 is another embodiment of a plan view of an expander; 

FIG. 27 is another embodiment of a plan view of a sleeve; 

FIG. 28 is another embodimenl of a cross-sectional plan view of a sleeve; 

FIG. 29 is another embodimenl of a cross-sectional view of a blind fastener; 

20 FIG. 30 is another embodimenl of a cross-sectional view of a post-insertion pre-

actuation blind fastener; 

FIG. 31 is another embodiment of a cross-seclional vievv of a post-insertion fully­

actuated blind fastener; 

FIG. 32 is another embodiment ofa cross-seclional view of a post-insertion pre-

25 actuation blind fastener; 

FIG. 33 is another embodiment of a cross-sectional view of a post-insertion fu Uy­

actuated blind fastener; 

FIG. 34 is another embodiment of a cross-sectional view of a post-insertion pre­

actuation blind fastener; 

30 FIG. 35 is another embodiment ofa cross-sectional view of a post-insertion fully-

actuated blind fa:-tener; 

Fig. 36 is a plan view of another ernbodiment of a sleeve retainer and pre-inserted 

sleeve: 
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Fig. 37 is a plan view of another embodiment of a sleeve retainer and a partially 

inseited sleeve; 

Fig. 38 is a plan view of another embodiment of a sleeve retainer and a folly inserted 

sleeve; 

" Fig. 39 is a plan viev.r of another embodiment of a sleeve retainer undergoing 

contraction and a fully inserted sleeve; 

Fig. 40 is a plan view of another enibodiment of a fully contracted sleeve retainer and 

a folly inserted sleeve; 

Fig. 41 is a cross-sectional and magnified view of another embodiment of a folly 

lo contracted sleeve retainer and a folly inserted sleeve; 

Fig. 42 is another cross-sectional view of another embodiment of a £idly contracted 

sleeve retainer and a folly inserted sleeve; 

Fig. 43 is a plan vievv of another sleeve embodiment having a channel: 

Fig. 44 is a cross-sectional and magnified view of another embodiment of a sleeve 

15 having channels; 

Fig. 45 is a plan view of another sleeve embodiment having channels; 

Fig. 46 is a plan view of another sleeve embodiment having channels; 

Fig. 4 7 is a partial cross-sectional view of another sleeve embodiment; 

Fig. 48 is a partial cross-sectional view of another embodiment of a sleeve having a 

20 sleeve retainer; 

Fig. 49 is a plan view of another sleeve embodiment wi!h bonded sleeve sections; 

Fig. 50 is a cross-sectional view of another embodiment of a sleeve with bonded 

sleeve sections; 

Fig. 51 is a partial cross-sectional view ofan embodiment of a post-insertion fully-

25 actuated blind fastener; 

30 

Fig. 52 is a pmiial cross-sectional view of an embodiment of a post-inse1tion un­

actuated blind fastener; 

Fig. 53 is a partial cross-sectional view of an embodiment of a post-insertion folly­

actuated blind fastener; 

Fig. 54 is a partial cross-sectional view of an embodiment of a post-insertion fl.illy-

actuated blind fa:-tener; 

Fig. 55 is a cros:--sectional and magnified view of another embodiment of a sleeve 

having a single channel; 
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Fig. 56 is a cross-sectional view of another embodiment of a sleeve; 

FTG. 57 is a cross-sectional view of an embodiment of a post-inse1iion pre-actuated 

blind fastener: 

FTG. 58 is a cross-sectional view of an embodiment of a post-inse1iion paiiial-

" actuated blind fastener; and 

FIG. 59 is a cross-sectional view of an embodiment of a post-insertion folly-actuated 

blind fastener. 

These illustrations are provicled to assist in the understanding of the exemplary 

embodiments of a blind fastener as described in more detail below and should not be 

lo construed as unduly limiting the specification. In particular, the relative spacing, positioning, 

sizing and dimensions of the various elements illustrated in the drawings may not be drawn to 

scale and may have been exaggerated, reduced or otherwise modified for the purpose of 

improved clarity. Those of ordinary skill in the art will also appreciate that a range of 

alternative configurations have been omitted simply to improve the clarity and reduce the 

15 number of drawings. 
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DETAILED DESCRlPTION OF THE INVENTION 

\Vith reference novv to FTGS. I and 2, show an exploded view of an embodiment of a 

blind fastener. Tn this pmiicular embodiment the main components of the blind fastener may 

include a sleeve (100), a sleeve retainer (200), an expander (400), a nut (500), and optionally 

" a shroud (300) and/or a washer system (600). 

The sleeve (100) will first be disclosed in detail. The sleeve (100) serves the role of 

expanding radially in order to fill openings located in workpieces being fastened together. 

The expanding sleeve ( 100) serves to eliminate any movement in the workpieces in relation 

to one another due to loose fitting fasteners; the sleeve ( l 00) reduces the likelihood of 

lo fasteners failing due to shear loading on the fastener; and sleeve ( l 00) facilitates the blind 

fastener locking in place. Now with reference to FIGS. 19 and 20, the sleeve (100) has a 

sleeve proximal end (120), and a sleeve distal end (130). The sleeve (100) has a sleeve length 

(155) 1,vhich is defined as the distance from the sleeve proximal end (120) to the sleeve distal 

end (130). Furthermore, the sleeve (100) has a sleeve outer diameter (140) that is adjacent 

15 the -walls of a first workpiece opening (720), located in a first workpiece (700) having a first 

1,vorkpiece opening diameter (722) and a first workpiece thickness (710), and the walls of a 

second workpiece opening (820), located in a second workpiece (800) having a second 

workpiece opening diameter (822) and a second workpiece thickness (810), when the blind 

fastener is installed, as seen in flGS. 3, 13 and 15. In some embodiments, the sleeve (100) 

20 may be composed of two or more distinct segments, or two or more segments that are fi::irmed 

when the sleeve ( 100) splits apart, as will be disclosed later in great detail. For instance, the 

embodiments of in FIGS. 6, 8, 10, 12, 14, 16, 34 and 35 have a first sleeve section (101), a 

second sleeve section (102), a third sleeve section (103), and a forth sleeve section (104), 

hovvever the embodiment of FIG. 56 illustrates a single sleeve section ernbodirnent, while 

25 FIG. 30 illustrates a two sleeve section embodiment, and FIG. 32 illustrates a three sleeve 

section ernbodirnent. 

As seen in FIGS. 43-46, embodiments of the sleeve (100) may incorporate one or 

more frangible sections that break apart during use to create distinct sleeve sections. The 

sleeve ( 100) may have at least one longitudinal sleeve channel ( 110) that provides a 

30 fracturable area on the sleeve (100). Each longitudinal sleeve charmel ( 110) has a sleeve 

channel width ( 111) and sleeve channel length (112 ), as seen in FIGS. 43-44, that may be 

created by, but not limited to, milling, stamping, casting, and press forming during the 

creation of the sleeve (100). FIG. 43 illustrate:s an embodiment of sleeve (100) having at least 
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one longitudinal sleeve channel { 110) with the sleeve channel length ( 112) equal to 100(),~ of 

the sleeve length ( 155), thereby alknving the sleeve (100) to fracture into full sleeve ( 100) 

sections. HG. 44 is a cross sectional view of a sleeve (100) designed to fracture into frmr 

sections, having a sleeve first channel (115), a sleeve second channel ( 116), a sleeve third 

" channel (117), and a sleeve forth channel (118). Depending on the application, variations in 

the first workpiece thickness (710) and the second workpiece thickness (810) may induce a 

need for other embodiments of fracturable sleeves (100). flG. 55 is a cross sectional view of 

a sleeve (100) designed to fracture having a single sleeve first channel (115), however it may 

be formed with two channels, three channels, four channels, five channels, or even six, or 

lo more, channels. 

One ernbodiment of sleeve (100), as shown in FIG. 45, incorporates one or more 

sleeve channels (110) that do not extend the entire length of the sleeve { 100). One benefit of 

such an embodiment is that the additional load must be applied to the blind fastener to split 

the sleeve ( 100) into separate sections ensuring a tighter joint. One, or more, partial sleeve 

15 channels (110) rnay be located on the sleeve proximal end (120), having a sleeve proximal 

end channel length ( 113), and/or one, or more, partial sleeve channels (110) may be located 

on the sleeve distal end (130), having a sleeve distal end channel length (114). The partial 

sleeve channels (110) may align as seen in FIG. 45, or they be offset as seen in FIG. 46. In 

one enibodiment at least two partial sleeve channels (110) extend from the sleeve proximal 

20 end (120) toward the sleeve distal end (130). This embodiment ensures that the sleeve (100) 

splits into ai leasi two distinct pieces. In another embodiment ai leasi two partial sleeve 

channels (110) extend from the sleeve distal end (130) toward the sleeve _proximal end (120). 

Tn yel a further embodfrnent at least two distally extending partial channels align with at least 

two proximally extending partial channels, as seen in FIG. 45. In an even further embodiment 

25 at least three partial sleeve channels ( 110) extend from ihe sleeve _proximal end ( 120) toward 

the sleeve distal end (130). This embodiment ensures that the sleeve (100) splits into at least 

three distinct pieces; and in another embodiment at least three partial sleeve channels ( 110) 

extend from the sleeve distal end (130) toward the sleeve proximal end (120), ln yet a further 

embodiment at least three distally extending partial channels align with at least three 

30 proximally extending partial channels. In yet an even further embodiment at least four partial 

sleeve channels (110) extend from the sleeve proximal end (120) toward the sleeve distal end 

(130), :similar to the section of FIG. 44. This embodiment ensure:s that the sleeve ( 100) splits 

into at least four distinct pieces; and in another embodiment at least four partial sleeve 
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channels ( 110) extend from the sleeve distal end ( 130) toward the sleeve proximal end ( 120). 

Tn yet a further embodiment at least frmr distally extending pmtial channels align with at least 

four proxfrnally extending partial channels. 

1n one embodiment the sleeve proximal end channel length ( 113) is less than 95% of 

" the sleeve length (155), while in a further embodiment, the sleeve proximal end channel 

length (113) is 15-80% of the sleeve length (155), and in an even further embodiment, the 

sleeve proximal end channel length ( 113) is 30-60%; of the sleeve length ( 15 5), while in an 

even further embodiment the sleeve proximal end channel length (113) is less than 50% of 

the sleeve length (155). Lik:ewise, in another embodiment the sleeve distal end cham1el length 

JO (l 14) is less than 95%i of the sleeve length (155), while in a farther embodiment, the sleeve 

distal end channel length (114) is 15-80~; of the sleeve length (155), and in an even further 

embodiment, the sleeve distal end channel length (l 14) is 30-60% of the sleeve length (155), 

1.vhile in an even further embodiment the sleeve distal end channel length (114) is less than 

50°1,, of the sleeve length (155). Tn some applications it may he desirable for the sleeve (100) 

15 to include partial sleeve channels (110) located on both the sleeve proximal end ( 120) and 

sleeve distal end (130), having a sleeve proximal end channel length (113) and a sleeve distal 

end channel length (l 14). In one such embodiment preferential loading is achieved when 

there is a separation distance between the ends of the channels that is 1-20%i of the sleeve 

length (155), while in a forlher embodiment the separation distance is 5-10% of the sleeve 

20 length (155), which is enough to require additional fastener loading io split the sleeve (100) 

into sections. 

The depth of any of the disclosed sleeve channels (110), full length or partial length, 

may also be used to control the fastener loading needed to split the sleeve ( 100) into sections. 

The depth, seen in FIG. 44, is preferably at least 50%-, of the maximum structural region wall 

25 thickness (172), seen in FIG. 20 and later described in detail. In a further embodiment the 

depth is 60-95% of the maximum structural region wall thickness (l 72), while in an even 

further embodiment the depth is 75-95% of the maximum structural region wall thickness 

(172). 

ln another embodiment, the sleeve ( 100) may have separate sections that are bonded 

30 together by a sleeve bonding agent (105), as seen in Fl GS. 49 and 50. The sleeve bonding 

agent (105) bonds the individual sleeve sections into a fracturable sleeve (100) unit which 

breaks apart into individual sleeve (100) sections when exposed to a predetermined load. The 

sleeve bonding agent (105) may include, but i:s not limited to, a directly applied adhesive or 
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polymer applied betvveen the sections as seen in FIGS. 49-50, an adhesive or polymer in 

which the sleeve (100) is dipped thereby covering a portion, or ail, of the sleeve (100), and an 

injection cast polymer inner sleeve (100) surface, outer sleeve ( I 00) surface or a completely 

embedded sleeve (100). Further, the sleeve bonding agent (105) may be soldering or brazing 

" alloy, or even a weld material produced during a continuous, or a spot, welding process. 

Thus, in some embodiments the sleeve bonding agent (105) does not extend the fo U length of 

the individual sleeve sections. 

ln another embodiment, the sleeve ( 100) may have pre-separated distinct sections that 

are held in place by one or more sleeve retainers (200), as seen in FIGS. 1-15, 19-20, 23-24, 

JO and 48, and in some embodiments a shroud (300). In one embodiment the sleeve (100) 

includes at least two distinct sections (101, 102), as seen in FIGS. 30-31, while in another 

embodiment the sleeve (100) includes at least three distinct sections (101, 102, 103), as seen 

in FIGS. 32-33, and in an even further embodiment includes at least four distinct sections 

(101, 102, 103, 104), as seen in FIGS. 34-35. The segmentation of the sleeve (100) allovvs the 

15 sleeve outer diameter (140) to expand when the blind fastener is actuated, as seen in FIGS. 

31, 33, and 35, and provides edges of the distinct sections that bite into the workpieces (700, 

800). The sleeve (100) has a sleeve inner diameter (150), seen in FIG. 6, forming a bore in 

which the expander (400) passes through. 

As seen in FIGS. 19 and 20, in one embodiment the sleeve (100) has a retainer 

20 engagement region (160) having a retainer engagement region wall thickness (162), a retainer 

engagement length (164) and a retainer engagement region diameter (168). While the 

embodiment of FIG. 20 illustrates the sleeve retainer (200) located at the sleeve proximal end 

(120), it may be located anywhere along the length of the sleeve ( l 00, as seen near the middle 

of the sleeve ( 100) in FIG. 21 and at the sleeve distal end(] 30) in FTG. 48. 

25 In some embodiments the sleeve ( 100) includes at least one retainer engagement 

region ledge (166), as illustrated in FfGSO 20 and 47, The engagement region ledge (166) 

provides a surface fix the sleeve retainer (200) to abut and helps provide a smooth transition 

from the sleeve retainer (200) and sleeve (100). In such ledge embodiments the retainer 

engagement region wall thickness (162) is preferably at least 20o/i; of a maximum strnctural 

30 region wall thickness (172), while in a further embodiment the retainer engagement region 

wall thickness (162) is 30-95~~ of the maximum strncturnl region wail thickness (172), and in 

an even further embodirnent the retainer engagement region \Vall thickness (162) is at least 

50% of the maxim urn structural region ,vall thickness (172). A still further embodiment has a 
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retainer engagement region wail thickness (162) of at least 65% of the maximum structural 

region wall thickness ( 172). The minimum retainer engagement region wall thickness ( 162) 

ensures that the retainer engagement region ( I 60) will not crush longitudinally when 

subjected to severe loading . .A.dditional1y the retainer engagement region ( 160) may have a 

" retainer engagement region 'wall thickness (162) such that ,vhen the retainer (200) is attached 

to the retainer engagement region (160), the sum of the retainer engagement region wall 

thickness (162) and the retainer thickness, which is half the distance between the sleeve 

engagement section outer diameter (216) and the sleeve engagement section im1er diameter 

(214) seen in FIG. 20, is not more than the strnctural region wall thickness (172), thereby 

lo ensuring passage through a tight opening (720, 820) in the workpieces (700, 800). 

Furthermore, in one embodiment the sleeve ( l 00) has a retainer engagement region 

(160) located on the sleeve proximal end ( 120) allowing the sleeve retainer (200) to he 

affixed to the sleeve ( 100), as seen in FTG. 19, In a further embodiment, the retainer 

engagement region (160) is located in an area located betvveen the sleeve proximal end (120) 

15 and the sleeve distal end (130), as seen in FIGS. 21 and 22. Tn another embodiment, the 

retainer engagement region (160) is located on the sleeve distal end (130) as seen in FIG. 47, 

,vhich also serves to cover the sleeve distal end ( 130) as it flairs outward thereby providing 

many of the benefits discussed later herein with respect to the shroud (300) embodiment. In 

yet another embodiment, the retainer engagement region (160) includes the entire sleeve 

20 length (155), as seen in FlG. 36 and described later in more detail 

Additionally, the sleeve(] 00) has a structural region (170) with a structural region 

length ( 174) and a structural region wall thickness defined by the sleeve outer diameter (140) 

and the sleeve inner diameter ( 150), as illustrnled by FIGS. 19 and 20. The structural region 

( 170) has a structural region length (174) sufficiently long enough lo engage the first 

25 workpiece (700) and second workpiece (800) when the blind fastener is placed through the 

overlapping first workpiece opening (720) and second workpiece opening (820) as illustrated 

in FIGS. 3 and 4, In order to accommodate a wide variety of workpiece thicknesses and 

configurations, the structural region length (174) is preferably at least 35%i greater than an 

expansion section length ( 448), seen in flG. 17 and discussed later in detail. \Vhile in another 

30 embodiment the structural region length (174) is prefi:crably at least 50% greater than an 

expan:sion section length ( 448), and in yet a further embodiment the :structural region length 

(174) is 50-95% greater than an expansion section length ( 448). Furthermore, ,vhen the blind 

fastener is in a folly actuated locked state, the sleeve strncturnl region ( 170) and the expander 
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( 400) substantially till the opening in the vvorkpieces and impart a radial load on the 

workpiece openings, ;,vhile resisting shear forces at a workpiece interface (900) located where 

the first workpiece opening (720) and second workpiece opening (820) abut, as seen in FTGS. 

3, 4, 13 and I 5 The structural region ( 170) of the sleeve ( I 00) is that p01tion intended to 

" cany the load at tbe shear plane of the ;,vorkpiece interface (900), and includes the adjacent 

portions of the sleeve (100) having a sleeve outer diameter (140) ,vithin 5% of the maximum 

sleeve outer diameter (140), but this does not require the structural region (170) to have a 

perfoctly smooth outer surface. For instance, the outer surface of the strnctural region (170) 

may have surface texturing or stippling to increase the grip as the outer surface comes in 

lo contact with the workpieces (700, 800); farther, the outer surface of the structural region 

(170) rnay have channels in the outer surface, which may produce limited regions in which 

the sleeve outer diameter (140) is not vvithin 5% of the maximum sleeve outer diameter (140) 

provided (a) the total volume of sucb channels is less than 25'% of the volume of the 

structural region (170), and (b) in a series of five equally spaced transverse cross-sections 

15 through the structural region (170) at least three of the five transverse cross-sections have at 

least 50% of the cross-sectional perimeter is vvithin 5% of the maximum sleeve outer 

diameter ( 140), thereby allowing limited longitudinal channels, as well as limited transverse 

channels, within the strnctural region (170). 

In one embodiment the structural region (170) has a structural region wall thickness 

20 (172), as seen in FIGS. 20 and 22. Further, the retainer engagement region wall thickness 

(162) of the retainer engagement region (160), as seen in FIGS. 19 and 20, has a minimum 

retainer engagement region wail thickness (162) that is at least 25'% of the maximum 

structural region vvall thickness (172) to ensure the retainer engagement region ( 160) does not 

compress longitudinally as the expander ( 400) is drawn into the structural region (170) of the 

25 sleeve ( l 00). 

Tn another embodiment the sleeve (100) may also have a shroud engagement region (190) on 

which the shroud (300) may attach, as shown in FTGSO 19 and 20. The shroud engagement 

region ( 190) has a shroud engagement region length (192) that is sufficiently long enough to 

allow the shroud (300) to remain attached during the actuation and locking of the blind 

30 fastener. ln reference to the shroud (300), the shroud has a proximal end (310), a shroud 

distal end (320) and a shroud thickness (330), as shown in FIGS. l and 20. The shroud (300) 

may he composed of an elastic material, or may have a hard protective cap with an elastic 

skirt on the :shroud proximal end ( 310) that attaches to the shroud engagement region ( 190). 
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Furthermore, the shroud (300) cooperates v,·ith sleeve shroud engagement region (190) and 

encloses at least a portion of the expander (400) and a portion of the sleeve (100), as seen in 

FIG. 5; while in a fu1iher embodiment the shroud (.100) encloses the sleeve distal end (130) 

and the expander distal end ( 420) in the initial state, the expanded state, and the locked state; 

" and in an even further embodiment the shroud (300) has a shroud proximal end (310), a 

shroud distal end (320), and a shroud thickness (330), w·hereby the shroud proximal end (310) 

is attached to the sleeve (100) and the shroud distal end (320) totally encloses and seals the 

sleeve distal end (130). ln many embodiments at least a portion of the shroud (300) is elastic 

and applies a compressive force on to the sleeve (10). 

10 The shroud (300) serves an important function of protecting cables from being 

damaged from lhe exposed surfaces of a blind fastener, hm:vever as previously disclosed this 

protective fimction may also be achieved via the sleeve retainer {200) when posilioned at the 

sleeve distal end (130) as shown in FI Ci. 48. The shroud engagement region (190) may have a 

shroud engagement region ledge ( 194) against which the shroud proximal end (310) abuts as 

15 seen in FIGS. 19 and 20. Additionally the shroud engagement region (190) may have a 

shroud engagement region wall thickness (196) such that when the shroud (300) is attached to 

the shroud engagement region (190), the sum of the shroud engagement region vvall thickness 

(196) and the shroud thickness (330) is not more than the structural region wall thickness 

(172). Furthermore, in another embodiment the shroud engagement region wall thickness 

20 (196) is at least 25% of the maximum structural region wall thickness (172) to ensure that the 

shroud engagement region (190) does not compress longitudinally as the expander ( 400) is 

drav,rn into the structural region { 170) of the sleeve ( l 00). In a further embodiment the shroud 

engagernent region wall thickness (196) is 30-95%-, of the maximum structural region wall 

thickness (172), and in an even further embodimenl the shroud engagement region wall 

25 thickness ( 196) is at least 50% of the maximum stmctural region wall thickness ( 172). One 

particular embodiment has a minimum shroud engagement region wall thickness (196) that is 

25-50%) of the maximum structural region wall thickness (172). A still fu1iher embodiment 

has a shroud engagement region wall thickness ( 196) of at least 65% of the maximum 

strnctural region wall thickness ( 172). In some embodiments the sleeve ( 100) includes a 

30 shroud engagement region (190) having a shroud engagement region length (192) that is at 

lea:st 10'1/;; of the structural region length (174), and the shroud (300) cooperates with the 

shroud engagement region (190). In a further ernbodiment the :shroud engagement region 

length (192) is 10-50% of the structural region length (174). The shroud engagement region 
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( 190) may be a circumferential recess in the exterior surface of the sleeve (100) thereby 

creating at least one shroud engagement region ledge (194) to shield at least one edge of the 

shroud (JOO). 

The sleeve ( 100) may inc Jude a sleeve throat ( 180) having a throat length ( I 82), a 

" throat angle (UM), and a throat wall thickness (186), as illustrated in FTG. 20. The throat wall 

thickness (186) tapers as it approaches tbe sleeve distal end (130), as illustrated in FIG. 20. ln 

one embodiment, the mid-point of the sleeve throat (180) has a throat wall thickness (186) of 

not less than 25%i of the maximum strnctural region wall thickness (172). In another 

embodiment, the mid-point of the sleeve throat (180) has throat wall thickness (186) of not 

lo more than 7 5~~ of the maximum structural region wail thickness f 172), svhile in yet a forther 

embodiment, the mid-point of the sleeve throat (180) has throat wall thickness (186) that is 

25-75% of the maximum structural region wail thickness ( 172). The throat wall thickness 

(186) ensure that the shroud engagement region (190) can easily enter the sleeve throat (180) 

and begin the deformation of the sleeve ( l 00), vvhich is completed by the locking section 

15 (430), while not compressing longitudinally as the expander (400) is drawn into the sleeve 

(100). 

ln one embodiment the sleeve throat length (182) is at least 25% of the length of the 

shroud engagement region (190), or the retainer engagement region length (164) when the 

sleeve retainer (200) when positioned at !he sleeve distal end (130) as shown in FIG. 48. In 

20 another embodiment, the sleeve throat length (182) does not exceed 75% of the length of the 

shroud engagement region (190) or the retainer engagement region length (164). The sleeve 

throat length (182) and tapering throat wall thickness (186) forms a throat angle (184) \\foch 

acts as a ramp within the sleeve throat (180) that helps ensure proper alignment and ingress of 

the expander ( 400) as it is drawn into the sleeve ( 100), as seen in FIG. 7. Furthermore, in one 

25 ernbodirnent the throat angle (184) is 5-50 degrees, while in a further embodiment the throat 

angle (184) is 10-45 degrees, and in an even further embodiment the throat angle (184) is 15-

30 degree.-;. The throat length (182) and throat angle (184) ensure that the shroud engagement 

region ( 190) can easily enter the sleeve throat (180) and begin the radial expansion and 

deformation of the sleeve (100) via the locking section (430), while not compressing 

30 longitudinally as the expander ( 400) is drawn into the sleeve (100). 

The sleeve retainer (200) may be elastic in nature, contractible in nature, or non­

ela:stic in nature, but applied with a preload, and has a :sleeve engagement section (210) that 

cooperate:s with the retainer engagement region (160) to rnaintain the sleeve (l 00) in an initial 
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state. As seen in FTGS. 19, 20 and 42, the sleeve engagement section (210) of the sleeve 

retainer (200) has a sleeve engagement section length (212), a sleeve engagement section 

inner diameter (214), a sleeve engagement section outer diameter (216), and a retainer 

thickness, which is one-half of the diffr~rence between the sleeve engagement section outer 

" diameter (216) and the sleeve engagement section inner diameter (214). In one embodiment, 

the sleeve engagement section outer diameter (216) is not more than the sleeve outer diameter 

(140) when the sleeve retainer (200) is attached to the retainer engagement region (160). ln 

another embodiment, the sleeve engagement section outer diameter (216) is 1-15%i larger 

than the sleeve outer diameter (140) when the sleeve retainer (200) is attached to the retainer 

lo engagement region (160), thereby providing a consistent outer surface of !he blind fastener 

that can easily enter workpiece openings that are extremely tight without snagging. In yet 

another embodiment, the sleeve engagement section outer diameter (216) is less than the 

sleeve outer diameter (140) when the sleeve retainer (200) is attached to the retainer 

engagement region ( 160). Additionally, in one embodiment the sleeve engagement section 

15 length (212) is approximately the sarne as the retainer engagement region length ( 164) in 

order to prevent overlapping of the sleeve engagement section (210) when the sleeve retainer 

(200) is affixed to the retainer engagement region (160) of the sleeve (100), 'while in a further 

embodiment the sleeve engagement section length (212) is less than the retainer engagement 

region length (164) in order to prevent overlapping of the sleeve engagement section (210) 

20 when the sleeve retainer (200) is affixed to the retainer engagement region (160) of the sleeve 

(100). The sleeve engagement section length (212) may be at least 10% of the structural 

region length ( 17 4 ), while in a further embodiment the sleeve engagement section length 

(212) is 10-50% of the structural region length ( 174), while in an even farther embodiment 

the sleeve engagement section length (212) i..; a circumferential recess in the exterior sudice 

25 of the sleeve ( l 00) thereby creating at leas! one retainer engagernent region ledge ( 166) to 

shield at least one edge ofthe sleeve retainer (200). The retainer engagement region (160) has 

a retainer engagement region \Vall thickness (162), and the structural region (170) has a 

strnctural region wall thickness ( 172), whereby in one embodiment the minimum retainer 

engagement region wall thickness (162) is at least 25% of the maximum strnctural region 

30 wall thickness (172) to ensure the retainer engagement region (160) does not compress 

longitudinally as the expander ( 400) is drawn into the sleeve ( 100). Even farther, the 

minim urn retainer engagement region wall thickness (162) is 25-50% of the rnaximurn 

structural region wall thickness ( 172) provides the necessary strength. These relationships 
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provide a sleeve retainer (200) to sleeve ( 1 00) cmmection that is strong enough to withstand 

the frm.:es encountered as the sleeve ( 100) is instal1ed and radially expanded. 

1n another embodiment seen in FIG. 48, the s]eeve retainer (200) may be located on, 

and overlap, the sleeve distal end ( l 30) thereby fim11ing a sleeve retainer protrusion (230). As 

" previously mentioned, in this embodiment the sleeve retainer (200) provides the benefits 

previously described as being associated with the shroud (300) embodiment. The sleeve 

retainer protrnsion has a sleeve retainer protrnsion length (232) and a sleeve retainer 

protrusion width (234), as seen in FIG. 48. The retainer protrusion width (234) may have the 

same thickness as the fully contracted sleeve retainer (200). However, in one embodiment the 

lo retainer protrnsion width (234) is greater than the height of the retainer engagement region 

ledge (166) and wraps around a portion of the sleeve distal end (130) further ensuring that the 

sleeve retainer (200) remains in place as the sleeve distal end (130) flares outward as the 

expander ( 400) is drawn into the sleeve ( 100) as seen in FIG. 15. Taking this even farther, in 

the embodiment of FIG. 48 the retainer protrusion width (234) is equal to the height of the 

15 retainer engagement region ledge (166) and the throat wall thickness (186) at the sleeve distal 

end ( 130). Fmther, in another embodiment the sleeve retainer (200) has a sleeve engagement 

section length (212) that is at least as great as the sleeve throat length (182), thereby further 

reducing the likelihood that the sleeve relainer (200) moves out of position as the sleeve 

distal end ( 130) Hares outward as the expander ( 400) is drawn into the sleeve ( 100). ln an 

20 even further embodiment the sleeve engagement section length (212) is at least 50%; greater 

than the sleeve throat length (182), and is at least 75% greater than the sleeve throat length 

(182) in another embodiment, while in a further embodiment the sleeve retainer protrusion 

length (232) is at least 5% of the retainer engagement region length ( 164). The retainer 

protrusion width (234) may have a thickness that is at least 15-30 % gTeater than the sleeve 

25 retainer (200) sleeve engagement section outer diameter (216) minus the sleeve engagement 

section inner diameter (214). The sleeve retainer protrusion (230) provides the benefit of 

aiding in the alignment and installation of the blind protective fastener, and also helps shield 

wires, cables and other important infrastrncture from sharp edges that may fom1 on the 

expanding sleeve distal end (130) during installation. 

30 As seen in FIGS. 19-20, in another embodiment the sleeve retainer (200) may have a 

retainer flange (220) having a retainer flange overhang (222) and a retainer flange thickness 

(224), which while illustrated at the :sleeve proximal end (120) in FIGS. 19-20 could also be 

located at the sleeve distal end ( 130) as seen in FIG. 48. When positioned at the sleeve 
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proximal end (120), the retainer flange overhang (222) helps seal both the internal structure 

of the workpieces and the blind fastener from the natural elements. Additionally, the retainer 

flange thickness (224) is sufficient to fom1 a water tight gasket vvhen the blind fastener is 

actuated to a locked state. 

" As seen in FIGS. 21-22, one embodiment may incorporate a single sleeve retainer 

(200). Alternatively, the embodiment of FIGS. 21-22 may also incorporate a sleeve distal end 

(130) sleeve retainer (200), such as that seen in FlG. 48, or the sleeve distal end ( 130) shroud 

(300) as illustrated in FIGS. 21-22. Further, the embodiment of FIGS. 19-20 may incorporate 

a sleeve proximal end ( 120) sleeve retainer (200), either with or without a retainer ilange 

lo (200), in unison w i!h a sleeve distal end ( 130) sleeve retainer (200), such as that seen in FIG. 

48, or the sleeve distal end (130) shroud (300) as illustrated in FIGS. 19-20. Even further, in 

the embodiments of FIGS. 36-4], a single sleeve retainer (200) may encircle majority, or ail, 

of the sleeve (100), as will be explained in greater detail later, which may be used alone or in 

combination with any of the disclosed sleeve retainer (200) and/or shroud (300) 

15 embodiments. 

in some embodiments, seen in FIGS. 36-41, a sleeve retainer (200) may be made of a 

contractible material, which may be incorporated individually into the blind fastener or may 

be applied in addition to at leas! one olher sleeve retainer (200). ln this embodiment the 

sleeve retainer (200) has a sleeve engagement section (210), as seen in FlGS. 36 and 38, 

20 which cooperates --with the retainer engagement region (160) after contraction to maintain the 

sleeve ( 100) in an initial state. The retainer engagement region (160) may he recessed as 

illustrated in FIGS. 19, 20, 21 and 48. Alternatively, the retainer engagernent region (160) 

may be on a non-recessed sleeve (100) retainer engagement region (160), as illustrated in 

FIGS. 40, 41 and 42, which may simply be the exterior surface of the sleeve ( l 00). In one 

25 contractible material sleeve retainer (200) ernbodirnent the sleeve retainer (200) has a sleeve 

engagernent section length (212) prior to contraction that is at least 25% of the retainer 

engagernent region length (164), which means that in one embodiment the sleeve engagement 

section length (212) prior to contraction is at least 25%) of the overall sleeve length ( 155). In a 

forther contractible material sleeve retainer (200) embodiment the sleeve retainer (200) has a 

30 sleeve engagement section length (212) prior to contraction thal is at least 50% of the retainer 

engagement region length(] 64 ), which rneans that in one ernbodiment the :sleeve engagement 

section length (212) prior to contraction is at least 50% of the overall sleeve length ( 155). In 

yet another contractible material sleeve retainer (200) ernbodiment the sleeve retainer (200) 
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has a sleeve engagement section length (212) prior to contraction that is at least 751}1) of the 

retainer engagement region length ( 164), \vhich means that in one embodiment the sleeve 

engagement section length (212) prior to contraction is at least 751;,S of the overall sleeve 

length ( 155) \\lhile an even fu1iher contractible material sleeve retainer (200) embodiment 

" has a sleeve engagement section length (212) prior to contraction that is at least 100% of the 

retainer engagement region length (164), which means that in one embodiment the sleeve 

engagement section length (212) prior to contraction is at least 100% of the overall sleeve 

length (155). _Another embodiment is designed to encircle the entire sleeve length (155) post­

contraction of the sleeve retainer (200), and therefore has a sleeve engagement section length 

lo (212) prior to contraction that is at least 110!),-; of the retainer engagement region length (] 64 ), 

1:vhicb means that in one embodiment the sleeve engagement section length (212) prior to 

contraction is at least 110% of the overall sleeve length 055), and thus at least partially 

15 

v,Taps either the sleeve proximal end ( 120), the sleeve distal end ( 130), or both, upon 

contraction_ 

Such contractible material sleeve retainer (200) embodiments have a pre-contraction 

inner and outer sleeve engagement section diameter (214,216), as seen in HG. 42. 

Furthermore, the pre-contraction sleeve engagement section inner diameter (214) is at least 

5%) larger than the sleeve retainer engagement region diameter (168). During assembly the 

sleeve (100) is positioned inside the sleeve retainer (200), as seen in FlGS. 37 and 38, which 

20 may include the use of a temporary mandrel to position the sleeve (100), or the sleeve (100) 

may already be positioned on a tensioning section (450) of the expander ( 400). Then a sleeve 

retainer (200) contraction activation means (H) is applied to the sleeve retainer (200). The 

contraction activation means (H) may include, but is not limited to, heat activation and/or 

dehydration activation. for instance, in one embodiment, a heat activated sleeve retainer 

25 (200) may be a shrink wrap sleeve that may be made of, but is not limited to, PETG, PVC, 

OPS, PE, or PLA shrink films. Tn another embodiment, that uses dehydration activation, the 

sleeve retainer (200) may be a shrink wrap sleeve made of, but not limited to, gelatin and 

collagen materials. 

ln other embodiments that have shrink wrap covering 100% of the sleeve (100) outer 

30 surface, the shrink wrap sleeve retainer (200) presents a seamless outer surface !hereby 

farther reducing the likelihood ofsnagging any of the components of the blind fa•,tener a:s it is 

installed. Additionally, the shrink wrnp sleeve, or any portion of the :sleeve retainer (200), 

may he printed with installation instructions and warnings for the end user, and rnay be color 

rn 

Petitioner's Ex. 1003-145



WO 2016/028489 PCT/US2015/043711 

coded to easily infr)m1 the user of an attribute ofthe blind fastener. For instance in one 

embodiment the color of the contractible material sleeve retainer (200) is indicative of the 

length oft he blind fastener, or the thickness of the workpiece joint that may be joined via the 

blind fastener: whereas in another embodiment the color is indicative oft he diameter of the 

" blind fastener, or the size of the opening in the workpieces that may be joined via the blind 

fastener. 

Furthermore, in some embodiments the sleeve retainer (200) ensures the components 

of the sleeve (100) and expander (400) remain together during shipping and installation, 

which improves worksite safety, particularly when the blind fastener is in the process of 

lo being insta!led high above the ground. After the sleeve retainer (200) has been fully 

contracted the sleeve engagement section inner diameter (2] 4) is approxinmtel y the same as 

the retainer engagement region diameter (168) wherein the sleeve retainer engagement 

section (210) is in physical contact with the retainer engagement region(] 60) and imparts a 

radially compressive load on the sleeve (100). In yet another embodiment the contractible 

15 sleeve retainer (200) covers a portion of the sleeve ( 100), a portion of the expander ( 400), and 

a portion of the nut (500); while in a fi.uiher embodiment it also covers a washer system (600) 

located between the nut (500) and the sleeve (100) thereby holding all of the components of 

the blind fastener together in a predetennined relationship. 

With reforence to flGS. 36-4L in one embodiment the fully contracted sleeve retainer 

20 (200) is provided on the retainer engagement region (160) located on the sleeve proximal end 

( 120) and ex.tends from the sleeve proximal end ( 120) towards the sleeve distal end (130). ln 

another embodiment, the contracted sleeve engagement section length (212) is at least 25% of 

the sleeve length (155). In another embodiment, the contracted sleeve engagement seclion 

length (212) is at least 50% of the sleeve length (155). Tn yet another embodiment, the 

25 contracted sleeve engagement section length (212) is at least 75%; of the sleeve length ( 155). 

Tn one embodiment, the folly contracted sleeve retainer (200) is provided on the retainer 

engagernent region (160) located on the sleeve distal end (130) and extends from the sleeve 

distal end (130) towards the sleeve proximal end (120). 1n another embodiment, the 

contracted sleeve engagement section length (212) is at least 25% of the sleeve length (155). 

30 In yet another embodiment, the contracted sleeve engagement section length (212) is at least 

50% of the sleeve length (155). ln still another embodiment, the contracted sleeve 

engagement section length (212) is at least 75~; of the sleeve length (155). In other 

embodiments the sleeve retainer (200) and retainer engagement region (160) maybe offset 
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from the sleeve proximal end ( 120) or the sleeve distal end ( 130). fn another embodiment, the 

sleeve retainer and retainer engagement region (160) maybe located at the sleeve length ( 155) 

midpoint, as seen in FIGS. 21 and 22. In yet another embodiment, the sleeve ( I 00) may have 

at least two sleeve retainers (200). Tn one embodiment the sleeve (100) may be provided with 

" tvvo retainer engagement regions (J 60) and tv.ro sleeve retainers (200), having one retainer 

engagement region (160) and one sleeve retainer (200) located on the sleeve proximal end 

(120) and the other retainer engagement region (160) and sleeve retainer (200) located on the 

sleeve distal end (130). Alternatively, in another embodiment, the sleeve (100) may be 

provided with two retainer engagement regions (160) and sleeve retainers (200), having one 

JO retainer engagement region (160) and one sleeve retainer (200) located on the sleeve 

prnxirnal end (120) or sleeve distal end (130) and the other retainer engagement region (160) 

and sleeve retainer (200) located on the sleeve length ( 155) midpoint. In yet another 

embodin1ent, the folty contracted sleeve retainer (200) fully encompasses and engages the 

retainer engagement region (160) vvherein the retainer engagement region length ( 164) is 

15 substantially equal to the sleeve length (155). 

The use of sleeve retainer (200) made of a contractible material installed, or shrnnk, 

around at least a portion of the sleeve ( 100) after the sleeve ( 100) is positioned on the 

expander ( 400) offers several advantages. The compressive radial force exerted by the 

contractible sleeve retainer (200) forces the sleeve (100) against the expander (400) and 

20 keeps it in place. For example in FIG. 29 the contractible sleeve retainer (200) is applied after 

the sleeve ( 100) is positioned on the tensioning section ( 450) of the expander ( 400), which 

effectively locks the sleeve ( 100) on the tensioning section ( 450) because the sleeve inner 

diameter (150) is less than the expansion section diameter (442). 

Refi.~JTing again to FIGS. 36-41, the contractible sleeve retainer (200) may be sized to 

25 extend beyond an end, or both ends, of the sleeve (100), and thereby also engage a portion of 

the expander (400). ln one embodiment the contractible sleeve retainer (200) is specifically 

sized to extend beyond one or both ends of the sleeve (100) and engage the expander (400) at 

each end of the sleeve (100). This is particularly beneficial in a further embodiment in which 

the blind fastener includes factory installed thread lubricant, often referred to as anti-seize or 

30 bolt lubricant. Thread lubricant is often essential to achieve the necessary tension in blind 

fasteners used in structural connections. For exarnple, looking at the embodiment of FIGS. 

26-28, a thread lubricant may be applied to a portion of the tensioning section ( 450), the 

sleeve(] 00) may be positioned over the thread lubricant, and then the contractible sleeve 

20 
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retainer (200) may be applied to cover the assembly. The thread lubricant may include 

compositions of oil, grease, vvax, graphite, and/or molybdenum disulfide. Tn one embodiment 

the thread lubricant includes a solid lubricant in a paste fom111lation to provide a consistent 

coefficient of friction and a paste that does not evaporate and is resistant to washout. Such 

" solid lubricants include, but are not limited to, 1v1oS2, v.rhite solids, graphite, copper, 

zirconium dioxide, and PTFE. In one paste embodiment the base oil is a glycol, and in an 

even further embodiment the paste includes a polyalkytene glycol base oil. The contractible 

sleeve retainer (200) retains the thread lubricant and is constructed of an oil resistant material 

that does not break-down when it is in contact with the thread lubricant, and thereby prevents 

lo the thread lubricant from coming in contact with the installer's hands, ,\foch is very 

beneficial considering that these blind fasteners are often installed several hundred feet above 

the ground. Additionally, in another embodiment the expander f 400) incorporates an anti­

friction coating to provide a dry lubrication that does not attract dirt and dust such as a dry 

film lubricant spray. In a further embodiment at least a po1iion of the nut (500) includes an 

15 anti-friction coating, which in one embodiment is applied to the side of the nut (500) in 

contact with the 'Nasher system (600). In another embodiment at least a portion of the washer 

system (600) includes an anti-friction coating, which in one embodiment is applied to the 

portion of the washer system ( 600) that is in conlact with the nut (500). 

Alternatively, at least a porlion of the sleeve relainer (200) may be elastic, which may 

20 include a sleeve retainer (200) having quasi-rubber band qualities and characteristics. In fact, 

the sleeve retainer (200) may be made of natural rubber, synthetic rubbers including, hut not 

limited to, nitrite and butyl rubbers, and polymers .. An elastic sleeve retainer (200) allows the 

sleeve engagernent section (210) to stretch over the retainer engagement region (160), and 

also allows the sleeve ( l 00) to expand \.vhen the expander ( 400) is drawn into the sleeve 

25 ( l 00). Further, an elastic sleeve retainer (200) may be sized to remain in tension \,vhen 

cooperating with the retainer engagement region (160) to securely hold the two or more 

sleeve sections firmly in an aligned initial state, as seen in FIGS. 6 and 8. 

Regardless of the type of sleeve retainer (200), the initial state of the sleeve (100), and 

the associated properties, are defined when the sleeve ( 100) is on the tensioning section ( 450) 

30 of !he expander (400), as seen in flG. 29, and in cross-section in FIG. 6. In some 

embodiments a multi-section sleeve ( 100) i:s assembled and then slid onto the tensioning 

section ( 450), while in other embodiments the multi-section sleeve (100) rnay be assembled 

on the tensioning section ( 450) and in effoct using the expander ( 400) to aid in the assembly 
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of the multi-section sleeve ( 100) until the sleeve retainer (200), or sleeve retainers (200), 

and/or shroud (300) are in position and keep the sleeve (100) in an assembled state. 

Regardless, at least one point along the sleeve length (155) has the sleeve inner diameter 

( 150) in the initial state less than the maximum expansion section diameter ( 442), thereby 

" preventing the majority of the sleeve ( 100) from corning in contact with the expansion section 

(440) until the blind fastener is in use, although as seen in FIG. 29 a portion of the sleeve 

throat (180), seen in FIG. 20, may extend beyond the expansion section transition (444) 

without resulting in an increase in the sleeve outer diameter (140). 

ln the multi-section sleeve ( 100) embodiment of FIGS. 6 & 8, the edges of each 

JO sleeve section (101, 102, 103, 104) are in contact ,vith the edges of!he adjacent sleeve 

sections in the initial state, and a small gap is illustrated between the sleeve im1er diameter 

(150) and the expansion section diameter ( 442). Thus, in this embodiment the sleeve retainer 

(200) and/or shroud (300) is applying a radial compressive force on the sleeve sections (10 l, 

102, 103, 104) and maintaining their edges in contact, however in this position there is no 

15 radial compressive force transferred from the sleeve (l 00) to the expander (400) because the 

edges of the sleeve sections (101, 102, 103, 104) contact each other. However, one skilled in 

the art vvill appreciate that the sleeve sections ( 101, 102, l 03, 104) may be sized so that the 

edges do not contact one another whenpositioned about the expansion section ( 440} and 

therefore the radial compressive force may be transferred from the sleeve (100) to the 

20 expander ( 400). In fact, in one embodiment !he radial compressive force is large enough to 

overcome gravity and keep !he sleeve (100) from sliding off lhe expander ( 400), even in the 

orientation of fIG. 29, rotated 180 degrees; and in one embodiment the radial compressive 

force is at least 1 lbf, while in a further embodirnent it is at least 2.5 ]bf: and in yet another 

ernbodiment it is at least 5 lbf. The sleeve (] 00) also has an expanded state which defines the 

25 characteristics of the sleeve (100) vvhen a portion of the expansion section (440) of the 

expander (400) has been drawn into the structural region (170) of the sleeve (100) and 

expanding at least a prntion of the structural region ( 170) of the sleeve (100) from the initial 

state to this expanded state. Further, as a portion of the locking section ( 430) is dravvn past 

the sleeve distal end (130) tmvard the sleeve proximal end (120), it expands, or deforms, at 

30 kast a poriion of the sleeve distal end (130) to a locked state, as seen in FIGS. 13 and 15. 

in the embodiments in which at least one point along the sleeve length (155) has the 

sleeve inner diameter (150) in the initial state less than the maximum expansion section 

diarneter ( 442 ), thereby preventing the majority of the sleeve ( 100) from coming in contact 
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with the expansion section (440) until the blind fastener is in use, one benefit is the to ease of 

installation of the blind fastener into the first and second workpiece openings (722, 822). 

Furthermore, the sleeve retainer (200) may be located on and overlap the sleeve distal end 

( 130) thereby forming a sleeve retainer protrusion (230). The sleeve retainer protrusion has a 

" sleeve retainer protrnsion length (232) and a sleeve retainer protrnsion v,ridth (234), as seen in 

FIG. 48. The retainer protrnsion width (234) may have the same thickness as the folly 

contracted sleeve retainer (200). Alternatively, in one embodiment, the retainer protrnsion 

width (234) may have a thickness that i_.., at least 10-50 % greater than the sleeve retainer 

(200) sleeve engagement section outer diameter (216) mi1ms the sleeve engagement section 

JO inner diameter (214). In another embodiment, the retainer protrusion width (234) rnay have a 

thickness that is at !east 15% to 30% greater than the sleeve retainer (200) sleeve engagernent 

section outer diameter (216) minus the sleeve engagement section inner diameter (214). The 

sleeve retainer protrnsion (230) provides the benefit of aiding in tbe alignment and 

insta11ation of tbe blind protective fastener and also helps shield wires, cables and other 

15 important infrastructure from sharp edges that may form on the expanding sleeve distal end 

(130) during installation. The sleeve retainer (200) may cooperate with the sleeve proximal 

end ( 120), as seen in FTG. 19 and 20, or may be located at other locations throughout the 

length of sleeve (100). One advantage of the sleeve retainer (200) located on the sleeve 

proximal end (120) is that it allows for a greater surface area of the structural region (170) to 

20 be in contact with the walls of the first and second workpiece openings (722, 822) and does 

not run the risk of aligning with the workpiece interface (900) which vvould create an elastic 

void in the shear plane. Further, in another embodiment the shroud (300), located at the 

opposite end of the blind fastener, may also be elastic and stretch over the shroud engagement 

region (190), and also allows the sleeve ( l 00) to expand when the expander (400) is drawn 

25 into the sleeve (l 00), Further, the shroud (300) may be sized to remain in tension when 

cooperating with the shroud engagement region (190) to securely hold the two or more -;leeve 

sections firmly in an aligned initial state, as seen in FIGS. 6 and 8. Thus, the sleeve retainer 

(200) may exert a retainer force on the sleeve (100), and if present, the shroud (300) may 

exert a shroud force on the sleeve (100). ln one embodiment a first retainer force is applied to 

30 the sleeve proximal end (120) and a second retainer force is applied lo !he sleeve distal end 

(130); and the second retainer force is± 20% of the first retainer force to present a relatively 

balanced load on the sleeve ( 100). In yet a farther embodiment these element:s and their 

associated forces are located at opposite ends of the sleeve (100) and they are designed so 
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that retainer fr)rce is± 50~j) ofthe shroud force, while in another embodiment the retainer 

force is± 25%; of the shroud force, and in an even further embodiment the retainer frm.:e is ± 

10% of the shroud force. Such balanced compressive ]oading of the sleeve ( I 00) ensures the 

individual sections of the sleeve ( 100) remain in the desired position in the initial state and 

" simplify the assembly process. 

In yet another embodiment, the sleeve retainer (200) may be made of a non-elastic 

non-contractible material such as, but not limited to, a non-elastic plastic or metal band, 

having a sleeve engagement section (210), which slips around, or is wrapped around, the 

retainer engagement area (160): wherein the retainer engagement region diameter (168) is 

lo approximately the same as the sleeve retainers (200) sleeve engagement section inner 

diameter (214). Furthermore, the sleeve retainer (200) may be fiffther secured to the sleeve 

(100) by a !ayer of adhesive located between the retainer engagement area (160) and the 

sleeve engagement section (210), 

Now turning to the expander (400), as seen in FIGS. 17, 18, 25, and 26, it has an 

15 expander proxirnal end (410), an expander distal end (420), a tensioning section ( 450), a 

locking section (430), and an expansion section (440) between the tensioning section (450) 

and the 1ocking section (430). The tensioning section (450) has a tensioning section diameter 

(452) and a tensioning section length ( 454). Addilionally, the locking section (430) has a 

locking section diameter ( 432), and the expansion section ( 440) has an expansion section 

20 diameter ( 442) and an expansion section transition ( 444 ), as illustrated in F 1 G. 17. 111 some 

embodiments ihe tensioning section ( 450) may include a tensioning section gripping region 

(456), which may be an external surface as seen in FIG. 17, or an internal socket as seen in 

FIG. 18. 

All of the disclosed relationships herein, including the lengths, angles, diameters, 

25 thicknesses, strength, elongation, and hardness, among the various portions of the expander 

(400) and the various portions of the sleeve (100), p1ay an important role in the ease of 

installation and perfonnance of the blind bolt, particularly when the blind fastener must be 

installed with a preload of at least 70,000 lbf As previously touched upon one application of 

the blind fastener is in tower constrnction, and specifically in wind turbine tower 

30 construction. In such applications the tower is structural steel, and lherefore the bolting in the 

tower splices rnust come under the Re:search Council on Structural Com1ections. This is the 

North 1-\merican body that writes the design and installation specifications which govern all 

bolted strnctura! steel connections. The only way to ensure that the bolts are going to survive 
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in service is to get them uniformly tightened, read tensioned or loaded, to a very high 

percentage of their strenr:,11:h, vvhich is the best insurance against loosening because the 

con-ectly tensioned bolts vvill not see very much change in tension as the external service 

loads vary. Correctly tensioned fasteners only experience a small percentage change in 

" tension as external loads vary and therefore have an extremely long, practically infinite, 

fatigue lite. However, if the fasteners are not tensioned correctly they will experience a large 

percentage change in tension, cyclically, and their residual clamping force will gradually 

diminish. Once the clamping force has dropped significantly, every cycle of external load 

will change the force in the fastener by a very high percentage, and the fatigue life of the 

lo fastener will lirnit its serviceability. 1Jnlike many fasteners, the presen! blind fastener is 

specifically designed to encourage proper tensioning of the expander ( 400) and radial 

expansion of the sleeve (100) to engage the workpieces (700, 800), while still improving 

upon the ease of installation and incorporating protective features. in one particularly 

effective embodiment the expansion section diameter ( 442) is at least 7.5% greater than the 

15 tensioning section diameter (452), and the locking section diameter (432) is at least 15% 

greater than the expansion section diameter (442), while the strnctural region (170) has a 

strnctural region ,vall thickness (172) that is less than a difference between the locking 

section diameter (432) and the tensioning section diameter ( 452). \Vhile the previous 

embodiment includes a minimum relationship between the expansion section diameter (442) 

20 and the tensioning section diameter (452), as well as the locking section diameter (432) and 

the expansion section diameter ( 442), another embodiment recognizes preferred perfi.)rmance 

in a range 1vith an upper boundary. In this embodiment the expansion section diameter ( 442) 

is no more than 15')1,~ greater than the tensioning section diameter (452); while in an even 

further embodiment the locking section diameter ( 432) is no more than 30%, greater than the 

25 expansion section diameter (442), thereby providing a blind fastener that does not require 

drastically oversized workpiece openings (720, 820) and improves shear load distribution to 

the blind fastener at the workpiece interface (900). 

With reference to FIGS. 17, 18, and 20, the locking section ( 430) has a locking 

section transition length (436) and a tocking section transition angle ( 435), the expansion 

30 section ( 440) has an expansion section transition length ( 446) and an expansion section 

transition angle ( 445), and the structural region ( 170) of the sleeve ( 100) has a structural 

region length ( 174). The relationships of these lengths and angles promotes prefoued loading 

of the expander ( 400) to achieve the necessary preload, as well as expansion of sleeve ( l 00) 
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to engage the vvorkpieces (700, 800). In one such ernbodirnent the locking section transition 

length ( 436) is at least twice the expansion section transition lenr:,'1:h ( 446), and the expansion 

section length ( 448) is at least 25% of the strnctural region length ( 174} 

1n a further embodiment the expansion section length ( 448) is 25-751)/0 of the 

" strnctural region length (174), forther providing great flexibility for the blind fastener and 

assuring a solid plane of the sleeve (100) and the expansion section (440) at the workpiece 

interface (900). As seen in FIG. 20, the sleeve distal end (130) has a sleeve throat (180) 

having a throat length (182) and a throat angle (184). In one embodiment the throat angle 

(184) is 5-50 degrees, and the throat angle (184) is less than the expansion section transition 

JO angle (445), seen in FlG. 18, thereby providing a rather distinct point of expansion ofthe 

sleeve (100), which allov,'s for gradual loading of the expander (400) as the expansion section 

transition ( 444) wedges the sleeve (100) radially against the v,rorkpieces (700, 800) as the 

expander (400) is drawn into the sleeve (100). Additionally, this virtually immediate 

engagement of the interior of the sleeve (100) ,vith the expansion section ( 440), vvithin five 

15 rotations of the nut (500) around the tensioning section (450), and the associated engagement 

of the exterior of the sleeve (100) with the workpieces (700, 800) allows the blind fastener to 

be installed with a single tool rotating the nut (500), without tbe need for a second specialized 

tool to hold the sleeve ( 100) and/or expander ( 400) and prevent them from rotating. While the 

sleeve (100) and/or expander ( 400) may rotate initially for five seconds or less, by the time 

20 the nut (500) has rotated around the tensioning section ( 450) five times the sleeve (100) will 

have engaged the workpieces (700, 800) and the expansion section ( 440) will have engaged 

the sleeve ( 100) such that sleeve ( 100) and the fastener ( 400) no longer rotate. 

In another embodiment the relationships of these lengths and angles achieve 

engagernent within three rotations of the nut (500) around the tensioning section (450) in a 

25 time period of less than two seconds. In a further embodiment embracing the initial rapid 

radial expansion of the sleeve (100) over the expansion section transition (444) and later 

gradual deformation of the sleeve distal end (130) by the locking section transition (434) and 

final loading of the expander (400), the locking section transition angle (435) is less than 50% 

of the expansion section transition angle (445). In an even further embodiment the throat 

30 angle (184) is greater than locking section transition angle ( 435); while in another 

embodiment the throat angle ( 184) is at least 5 degrees less than the expansion section 

transition angle ( 445), and the throat angle ( 184) is no more than 15 degrees greater than 

locking section transition angle ( 435). This preferential loading is exhibited in another 
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ernbodiment in v,rhich the throat length ( 182) is greater than the expansion section transition 

length ( 446), and the locking section transition length ( 436) is greater than the expansion 

section transition length ( 446). Tn one particular embodiment the length ofthe expander (400) 

from the expander proximal end ( 410) to the expander dista] end ( 4 20) is at least 100 mm, 

" while in another embodiment it is at least 150 mm, and is at least 200 mm in a fu1ther 

embodiment. Additionally, in one embodiment of the blind fastener the tensioning section 

diameter (452) is at least 0.75'', while in another embodiment it is at least 1.25", and is at 

least 2.0" in a further embodiment. Such long lengths and large diameters require unique 

relationships to ensure ease of installation, engagement of the sleeve (100), and the ability to 

lo achieve the necessary tension in the expander ( 400); relationships that are largely irrelevant 

to conventional length and diameter blind bolt assemblies. The surface of the locking section 

transition ( 434) may include a friction enhancing surface pattern to reduce the likelihood of 

the sleeve ( l 00) and expander ( 400) rotating with respect to one another once the locking 

section transition ( 434) has engaged the sleeve (l 00). In one such embodiment the surface 

15 pattern is a friction promoting stippling pattern, ,vhereas in another embodiment it includes a 

series of longitudinal channels. 

Further, in one embodiment the tensioning section diameter (452) is 75 to 95% the 

diameter of the expansion section ( 440). The tensioning section ( 450) may utilize a threaded 

system, shown in FIGS. 17, 18, 23 and 25, to actuate the expander (400) while putting the 

20 blind fastener in a locked state by rotational forces applied to either the nut (500), or in some 

embodiments ihe tensioning section gripping region ( 456). Testing has shmvn that an 

advantage of the present invention is that a tensioning section gripping region (456) is not 

actually required to prevent the expander ( 400) from rotating as the nut (500) is turned to 

draw the expander ( 400) into the sleeve (100). The tight fit of the expander ( 400) and the 

25 edges of the sleeve (100) cooperate to prevent the expander (400) from rotating as the nut 

( 500) rotates and draws the expander (400) into the sleeve ( 100). In one particular 

ernbodirnent at least a portion of the expander (400) is composed of material having a 

Rockwell B-Scak hardness that is at least 10 units higher than the Rockwell B-Scale 

hardness of the sleeve (100), while in a further embodiment the Rockwell B-Scale hardness 

30 differential is at least 15 units, and in an even foriher embodiment !he Rockwell B-Scale 

hardne:ss differential i:s at least 20 unit:s. In even further embodiments the tensioning section 

gripping region (456) may be in the frmn ofbo!t head, a:s seen in FIGS. 23 and 24, or 

rece:ssed in the expander proximal end (410), as seen in FIG. 18. 
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The expansion section (440) serves the purpose of expanding the sleeve (100) so that 

the sleeve outside diameter (l 40) is approximately the same as the first workpiece opening 

diameter (722) and second workpiece opening diameter (822), as illustrated in FlGS. 9-11, 

while exe1iing a substantial radial load on the openings (720, 820). Tn one embodiment, the 

" pre-installed sleeve inner diameter (150) is 3 to 20% smaller than the expansion section 

diameter (442). ln another embodiment, the pre-installed sleeve inner diameter (150) is 5 to 

15% smaller than the expansion section diameter (442). In yet another enibodiment, the 

expansion section diameter ( 442) is 5 to 20 % smaller than the locking section diameter 

(432). ln another embodiment the expansion section diameter (442) is 7.5 to 15 % smaller 

lo than the locking section diameter ( 432). However, in an alternative set of embodirnents tbe 

pre-installed sleeve inner diameter (150) is approximately equal to, or larger than, the 

expansion section diameter ( 442): thus in a Ji1rtber embodiment the pre-installed sleeve inner 

diameter (150) is 0.1 to 10%; larger than tbe expansion section diameter (442), 1.vhile in 

another embodiment it is l to 5%; larger than tbe expansion section diameter (442), and in an 

15 even further embodiment it is 2.5 to 5% larger than the expansion section diameter (442). 

in order to ensure proper alignment and ingress of the expander (400), the expansion 

section (440) has an expansion section transition ( 444), as seen in FTG. 18, having an 

expansion section transition angle ( 445) and expansion section transition length (446). In 

combination, the section transition angle (445) and expansion section traILs;ition length ( 446) 

20 form a ramp that engages the sleeve throat (180), thereby feeding the expaILs;ion section (440) 

into the sleeve (100) when the protective blind faster is actuated. Furthermore, in one 

embodiment the expansion section transition angle ( 445) is 5-50 degrees, while in a further 

ernbodiment the expansion section transition angle (445) is 10-45 degrees, and in an even 

further embodiment the expansion section transition angle ( 445) is 15-30 degrees. In one 

25 ernbodiment the expansion section transition angle (445) is equal to tbe throat angle (184). A 

further variation incorporates an expansion section transition angle ( 445) that is at least J 

degree greater than the throat angle (184), but preferably less than 5 degrees greater than the 

throat angle (184). 

The locking section diameter ( 432) may be 5-25'}i; larger than expansion section 

30 diameter (442), but the locking section diameter (432) may be equal to, or less than the sleeve 

outer diameter (140). In another embodiment, the locking section diameter ( 432) is 1-10'% 

smaller than the :-leeve outer diarneter (140). These unique relationships of the diameter~ 

ensure that the components of the blind fastener are compactly configured for installation, yet 
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the expansion section ( 440) serves to expand the sleeve ( 100) so that the sleeve ( I 00) and the 

expansion section ( 440) completely fill the first workpiece opening (720) and second 

workpiece opening (820) to create a solid metal shear plane at the vvorkpiece interface (900). 

Furthem1ore, the locking section ( 430) has an overall locking section length (438) that 

" includes a locking section transition (434) that has a locking section transition angle (435) 

and a locking section transition length (436), as illustrated in FIGS. 17 and 18. In 

combination, the locking section transition angle ( 435) and a locking section transition length 

(436) form a ramp that engages the sleeve proximal end (120) and deforms the sleeve (100), 

thereby locking the blind fastener into place. In another embodiment, the locking section 

JO (430) includes a plurality of individual ramps, each having their own the locking section 

transition angle ( 435) and a locking section transition length ( 436), as seen in FIG. 25. In one 

embodiment the locking section transition angle ( 435) is 5-50 degrees, while in a further 

embodiment the locking section transition angle ( 435) is 10-45 degrees, and in an even 

farther embodiment the locking section transition angle ( 435) is I 5-30 degrees. In one 

15 embodiment the locking section transition angle (435) is equal to the throat angle (184). A 

farther variation incorporates a Jocking section transition angle (435) that is at least 1 degree 

greater than the throat angle (184), but preferably less than 5 degrees greater than the throat 

angle (184). 

Furthermore, in one embodiment, the locking section diameter (432), seen in FIG. 17, 

20 is 0-5% smaller than the sleeve (100) relainer engagement region diameter (168), seen in 

FIG. 20. in another embodiment, the locking section diameter (432) is 1-20% larger than the 

sleeve (100) retainer engagement region diameter (168). In yet another embodiment, the 

locking section diameter (432) is 5-15% larger than the sleeve (l 00) retainer engagement 

region diameter ( 168). 

25 In an aliemative embodiment of the blind fastener, the expander (400) is composed of 

a tensioning section (450) that 1s separate and distinct from an expansion section (440), as 

seen in FTGS. 23 and 24. In th1s embodiment, tensioning section (450) engages threads in a 

bore located in the pmt composed of the expansion section (440) and locking section (430). 

As the tensioning section (450) is actuated, the part composed of the expansion section (440) 

30 and locking seclion ( 430) is drawn into the sleeve ( 100), thereby locking the blind proteclive 

fastener into place. 

Referring back to FIG. 17, one particular ernbodiment has an expansion section 

diarneter ( 442) that is 7 .5-15'% greater than the tensioning section diameter ( 452), and a 
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locking section diameter ( 432) that is 15-30%i greater than the expansion section diameter 

( 442) 1n a further embodiment the locking section transition length (436) is at least twice the 

expansion section transition length ( 446), and the expansion section length (448) is at least 

25% of the structural region length ( I 74). ln yet a farther embodiment the expansion section 

" length (448) is 25-75% of the strnctural region length (174} Another embodiment 

incorporates a Jocking section transition length (436) that is greater than the shroud 

engagement region length (192). These relationships provide preferred radial and longitudinal 

loading of the sleeve (100), while facilitating smooth ingress of the expander (400) into the 

sleeve (100) and preferred deflection of the sleeve distal end (130) for secure locking of the 

lo 1:vorkpieces. 

In one embodiment, seen in FIG. 26, the expander ( 400) includes a region of expander 

indicia (460) that is discemable by a person, such as an inspector or foreman, analyzing the 

insta11ed blind fastener using binoculars from a distance of at least 100 yards. The expander 

indicia (460) easily informs a user of an attribute of the blind fastener. For instance in one 

15 embodiment the expander indicia (460) is a color coded region on the expander (400)_ In one 

embodiment the color of the expander (400) is indicative of the length of the blind fastener, 

or the thickness of the workpiece joint that may be joined via the blind fastener; whereas in 

another embodiment the color is indicative of the diameter of the blind fastener, or the size of 

the opening in the workpieces that may be joined via the blind fastener. for example, in one 

20 embodiment the expander indicia ( 460) is indicalive of the allowable joint thickness to be 

joined via a specific blind fastener, and ihe indicia ( 460) is visible from long di.'itances. Thus, 

an inspector would be able to remain on ihe ground consulting the blueprints of a new tmver 

and then look up at the constructed tower and identify whether the blind fastener identified on 

the plans was indeed the one used in construction. In one embodiment the expander indicia 

25 ( 460) covers at least 25%~ of the exposed surface area of the tensioning section ( 450), located 

external to the workpieces (700, 800) and nut (500); while in a further embodiment the 

expander indicia (460) covers at least 50% of the exposed surface area; and in yet a further 

embodiment the expander indicia (460) covers at LO square inch of the tensioning section 

( 450)_ ln one embodiment the color coded expander indicia ( 460) also corresponds with the 

30 color coding of the sleeve retainer (200), thereby creating a system in which the inst alter can 

easily identify the proper blind fastener for a particular locations and install it, and then the 

inspector can easily verify from a distance that the proper blind fastener was indeed installed. 
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Additionally, as seen in FlG. 51, the externally exposed portion of the expander (400) 

may serve many important fonctions. For instance, the tensioning section ( 450), vvhich is 

generally threaded, may provide an extra inch or more of available real estate along the 

exposed portion of the tensioning section ( 450) to attach any number of accessories, 

" including, but not limited to, an anchor (1000), or an attachment device (1100), such as the 

illustrated step. Such anchors (1000) are particularly impo1tant during the constrnction of a 

tower and provide workers with virtually limitless locations to tie-off their safety lines. 

Additionally the anchors (1000) may be used 'With suspension equipment such as a suspended 

hoist work platform, lifl, or bosun's chair. Further, this blind fastener design's extra inch or 

lo more of available real estate along the exposed portion of the tensioning section ( 450) 

provides great flexibility for later reinforcing of the tm:ver, for imtance as the technology of 

,vind generators advances and necessitate the tower to support greater loads. 

in one particular embodiment the blind fastener has a sleeve (100) having a sleeve 

proximal end (120), a sleeve distal end (130), a sleeve outer diameter (140), a sleeve inner 

15 diameter ( 150), a retainer engagement region (160), and a stmctural region ( 170), as seen in 

FIGS. 19 and 20. Additionally, the blind fastener has a sleeve retainer (200) having a sleeve 

engagement section (210) that cooperates vvith the retainer engagement region (160) to 

maintain the sleeve (100) in an initial state. In addition to the sleeve retainer (200), the blind 

fastener has an expander (400) having an expander proximal end (410), an expander distal 

20 end (420), a tensioning section ( 450), a locking section ( 430), and an expansion section (440) 

between ihe tensioning section (450) and the locking section (430), wherein the expansion 

section ( 440) has an expansion section diameter ( 442) and an expansion section transition 

(444), as seen in FIG. 17, and at least one point along the length of the sleeve (100) has the 

sleeve inner diarneter (150) in the initial state less than the maximum expansion section 

25 diameter ( 442). Furthennore, the blind fastener may have a shroud (300) that cooperates with 

a portion of the sleeve ( l 00) and encloses at least a portion of the expander ( 400) and a 

portion of the sleeve (100), as seen in FIGS. 5, 7, 9, 11, 13 and 15. The blind fastener has a 

nut (500) wherein a portion of the expander (400) passes through the sleeve (100) to 

cooperate with the nut (500) so that relative rotation of the expander (400) and nut (500) 

30 draws the expander distal end ( 420) toward the sleeve proximal end ( 120), thereby drawing a 

portion of the expansion section (440) of the expander ( 400) into the structural region (170) 

of the sleeve (100), as seen in FIG. ] 1, and expanding at least a portion of the structural 

region O 70) of the sleeve (100) from the initial state to an expanded :state, as seen in Fl G. 12. 
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This also draws a portion of the locking section ( 430) past the sleeve distal end ( 130) toward 

the sleeve proximal end (120) and expands at least a portion of the sleeve distal end (130) to a 

locked state whereby the sleeve distal end ( 130) has been deformed to the point that it is 

larger than the opening in the ·workpieces and therefore cannot be withdrawn, as seen best in 

" FIG. 15. Tn some embodiments a shroud (300), or a portion of a sleeve distal end (120) sleeve 

retainer (200) as seen in FIG. 48, encloses a poJtion oftbe sleeve (100) in the locked state as 

seen in FIGS. 13 and 15. Thus, the shroud (300), or sleeve distal end (120) sleeve retainer 

(200), must accornmodate both the radial expansion from the initial state to the expanded 

state as the expansion section ( 440) forces the sleeve ( 100) outward and into contact with the 

lo 1:vorkpieces, as well as accommodate the change in shape of the sleeve distal end ( 130) as the 

locking section ( 430) bends the sleeve distal end ( 130) out\vard. 

In one embodiment the blind fastener's minimum sleeve inner diameter (150) 

increases at least 2.5%, from the initial state to the expanded state to fill both the first and 

second workpiece openings (722, 822). The expanding sleeve serves to eliminate any 

15 movement in the ·workpieces in relation to one another due to loose fitting fasteners; reduces 

the likelihood offasteners failings due to shear loading on the fastener; and allows the blind 

fastener to lock into place. As seen in FIGS. 9, 10, and 11, the blind fastener bas expanded so 

that the shear plane, located at the workpiece interface (900), is effectively completely filled 

with the strnctural material of the sleeve (100) and expansion section (440). Further, the blind 

20 fastener has fi::irced the first workpiece (700) and the second workpiece (800) together to 

reduce the likelihood of any voids in this high stress area. The ability to have radial 

expansion of the sleeve (100) from ihe initial state to the expanded state ensures that workers 

will not oversize the openings in the "vorkpieces, as is otlen the case, which leads to loose 

joints, misalignment, and shear plane problems. Another embodiment provides even further 

25 flexibility by having the blind fastener's minimum sleeve inner diameter (1.50) increase at 

least 3.5% from the initial state to the expanded state to fill both the first and second 

workpiece openings (722, 822); while an even further embodiment has found a preferential 

range of expansion of minimum sleeve inner diameter (150) to be 2.5-5~~ from the initial 

state to the expanded state. 

30 ln the embodiment ofFlG. 5, the blind fastener has been inserted into the workpieces 

but has not yet been actuated, meaning the expansion section (440) of the expander (400) has 

not yet been drawn into the sleeve (100), as shovvn in FIG. 7. Therefore, in one embodiment, 

as seen in FIG. 8, at least a portion of the edges of each sleeve section (101, 102, 103, 104) 
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are in contact with the edges of the adjacent sleeve sections in the initial state, and a portion 

of any, or all, of the sleeve sections (IO l, 102, 103, l 04) may be in contact with a p01tion of 

the tensioning section ( 450) of the expander ( 400} In fact, in one embodiment at least 50%-, of 

the surface area of the edges of each sleeve section ( 10 I, l 02, 103, I 04) are in contact with 

" the adjacent sleeve section's edge, and at least a portion of abutting edges are substantially 

parallel. In a forther embodirnent, in the unactuated state, the interior surface of each sleeve 

section is in contact 'With the exterior surface of the threads of the tensioning section (450) 

throughout at least 50% of the sleeve length (155). ln yet another embodiment illustrated in 

FIGS. 6 and 8, 100% of the surface area of the edges ofeach sleeve section (101, 102, 103, 

lo ] 04) are in contact 1.vith the adjacent sleeve section's edge, and at least a portion of abutting 

edges are substantially parallel in the unactuated state, and the interior surface of each sleeve 

section is in contact with the exterior surface of the threads ofthe tensioning section ( 450) 

throughout at least 75% of the sleeve length (155). FTGS. 9-12 illustrate the changes to FIGS. 

5-8 when the blind fastener is partially-actuated, meaning that the expansion section ( 440) 

15 has entered the sleeve (l 00) and resulted in radial expansion of the sleeve (100). Further, 

FIGS. 13-16 illustrate the changes to FTGS. 5-12 when the blind fastener is folly-actuated, 

meaning that at least a portion of the Jocking section (430) has entered the sleeve (100) and 

n~sulted in further radial expansion of at least a portion of the sleeve throat ( 180 ). 1n series of 

figures of just one possible embodiment since the radius of curvature of the interior surface of 

20 the sleeve sections (101,102,103,104) is within 5% of the radius of curvature of the exterior 

surface of the tensioning section (450), a small gap between the inner surface of ihe sleeve 

sections ( 101, l 02, 103, 104) and the exterior surface ofihe expansion section ( 440) appears 

in ihe partially-actuated state seen in FIG. 12 until the sleeve sections (10 l, l 02, 103, 104) 

are slightly bent as the tensile load 1s further applied to the blind fastener and the fully-

25 actuated state is reached, as seen in FIC1. 16, and there is complete surface contact between 

the inner surface of the sleeve sections (101, 102, 103, 104) and the exterior surface of the 

expansion section (440), as well as the exterior surface of the sleeve sections (101, 102, 103, 

104) and the interior surface of the workpieces (700, 800). This deformation of the sleeve 

(100) allows the blind fastener system to compensate for any irregularities in the workpiece 

30 openings (720, 820). 

However, such deformation changes the loading profile of the blind fastener and may 

be undesirable in embodiments having greater sleeve thicknesses and material strength. Thus, 

in another embodiment, sbo1.v11 1n the series of FIGS. 57-59, which is analogous to FIGS. 8, 
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12, and 16 of the previously discussed embodiment, wherein FIG. 57 is the cross-section in 

which the blind fastener has been inserted into the workpieces but has not yet been actuated, 

meaning the expansion section ( 440) of the expander ( 400) has not yet been drawn into the 

sleeve ( 100), as shown in FTG. 7; vvhile HG. 58 is the cross-section in which the blind 

" fastener is partially-actuated, meaning that the expansion section ( 440) has entered the sleeve 

(100) and resulted in radial expansion of the sleeve ( 100); and FIG. 59 is the cross-section in 

which the blind fastener is folly-actuated, meaning that at least a portion of the locking 

section ( 430) has entered the sleeve ( l 00) and resulted in further radial expansion of at least a 

portion of the sleeve throat ( 180). In this embodiment the sleeve (100) is designed to have a 

lo predetermined desired curvature vvhen foll-actuated v,,ithout any bending or deformation of 

the sleeve (100), or individual sleeve sections (101, 102, 103, 104). Thus, as seen in FIG. 59, 

in one embodiment the interior surface of the sleeve (100), or one or more of the sleeve 

sections ( l 0 1, 102, l 03, 104), has a sleeve radius of curvature (Rs), and the exterior surface 

of the expansion section ( 440) has an expansion section radius of curvature (Res). In one 

15 particular embodiment each of the one or more sleeve sections has a sleeve radius of 

curvature (Rs) that is± 5% of the expansion section radius of curvature (Res) throughout at 

least 25% of the structural region length (174); while in a further embodiment majority of the 

sleeve sections have a sleeve radius of curvature (Rs) that is± 5% of the expansion section 

radius of curvature (Res) throughout at least 50~~ of the structural region length (174); while 

20 in an even forther embodiment alt of the sleeve sections have a sleeve radius of curvature 

(Rs) that is+ 5% of the expansion section radius of curvature (Res) throughout at least 75% 

of the structural region length ( 174). 

In a further embodirnent each of the one or more sleeve sections has a sleeve radius of 

curvature (Rs) that is J· 2.51)1,~ of the expansion section radius of curvature (Res) throughout at 

25 least 25'% of the stmctural region length ( 17 4); vvhile in a further embodiment majority of the 

sleeve sections have a sleeve radius of curvature (Rs) that is± 2.5% of the expansion section 

radius of curvature (Res) throughout at least 50% of the structural region length (174); v,hile 

in an even fu1iher embodiment aH of the sleeve sections have a sleeve radius of curvature 

(Rs) that is± 2.5% of the expansion section radius of curvature (Res) throughout at least 75% 

30 of the structural region length (174). ln an even further embodiment each of the one or more 

sleeve sections has a sleeve radius of curvature (Rs) that is equal to the expansion section 

radius of curvature (Res) throughout at least 25% of the structural region length (174); vd1ile 

in a further embodiment majority of the sleeve sections have a sleeve radius of curvature (Rs) 
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that is equal to the expansion section radius of curvature (Res) throughout at least SO•;,,~ of the 

structural region length (I 74); while in an even further embodiment all of the sleeve sections 

have a sleeve radius of curvature (Rs) that is equal to the expansion section radius of 

curvature (Res) throughout at least 75% of the structural region length ( 174). Additionally, in 

" the :fully-actuated state of FTG. 59, with each sleeve section in contact with the expansion 

section (440), there is a section gap (106) between the adjacent sidewalls of the individual 

sleeve sections. Specifically, in the four sleeve section embodiment of FIG. 59, the :first 

sleeve section (101) has two first sleeve section sidewalls (101a), likewise the second sleeve 

section (102) has two second sleeve section sidewalls (102a), the third sleeve section (103) 

JO has two third sleeve section sidewalls (103a), and the friurth sleeve section (104) has two 

fourth sleeve section sidevvalls ( 104a ). The section gap ( 106) is the rninimum distance 

between the adjacent section sidewalls. In one particular embodiment effective loading and 

shear resistance is achieved when each section gap (106) is less than the maximum structural 

region vvall thickness (172); while in a further embodiment each section gap (106) is less than 

15 50% of the rnaximum structural region wall thickness ( 1 72); while in an even further 

embodiment each section gap (106) is 10-50% of the maximum structural region wall 

thickness (172); and in a still further embodiment each section gap (106) is 20-40% of the 

maximum structural region wall thickness (172). ln one embodiment the maximum structural 

region wall thickness (172) is 2-10 mm, and each section gap (106) is less than 6 mm; while 

20 in a further embodimenl the maximum structural region wall lhickness (172) is 2-6 mm, and 

each section gap ( 106) is no more than 4 nun; while in a further embodiment the maximum 

structural region wall thickness (172) is 3-5 mm, and each section gap (106) is no more than 

3 mm, and no more than 2 mm in an even further ernbodiment. The curvature and size of 

each sleeve section are designed to provide a compact size when in the un-actuated state, as 

25 seen in FIG. 57, to achieve the disclosed relationships that allows for reduced size opening in 

the workpieces while ensuring easy installation of the blind fastener. In another embodiment 

the sleeve length (155) is 30-120 rnm, the structural region length (174) is 20-100 mm, the 

tensioning section length (454) is 60-145 mm, the expansion section length (448) is 25-75 

mm, the tensioning section diameter ( 452) 12-30 mm, the expansion section diameter ( 442) is 

30 15-35 rnm, the locking section diameter (432) is 20-40 mm; while in a further embodiment 

the structural region length ( 174) is 25-60 mm, the tensioning section length (454) is 80-120 

mm, the expansion section length ( 448) is 35-65 rnrn, the tensioning section diameter ( 452) 
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15-25 rnm, the expansion section diameter ( 442) is 20-30 rnrn, the locking section diameter 

1n the multi-section sleeve (100) embodiment of FT GS. 6 & 8, the edges of each 

sleeve section ( 10 I, I 02, 103, I 04) are in contact with the edges ofthe adjacent sleeve 

" sections in the initial state, and a small gap is illustrated between the sleeve inner diameter 

( 150) and the expansion section diameter (442). Thus, in this embodiment the sleeve retainer 

(200) and/or shroud (300) is applying a radial compressive force on the sleeve sections (101, 

102, 103, 104) and maintaining their edges in contact, however in this position there is no 

radial compressive force transferred from the sleeve (100) to the expander (400) because the 

JO edges of the sleeve sections (101, 102, 103, 104) contact each other. However, one skilled in 

the art wiH appreciate that the sleeve sections ( 101, 102, l 03, ]04) may be sized so thatthe 

edges do not contact one another ,vhen positioned about the expansion section ( 440), and 

therefore the radial compressive force may be transferred from the sleeve ( l 00) to the 

expander ( 400). 

15 in another embodiment the sleeve retainer (200) and/or the shroud (300) are 

adhesively attached to the sleeve (100) to further ensure the desired positioning, and in the 

case of the shroud (300), so that the expander (400) cannot simply slide out of the sleeve 

(100), even when oriented vertically without the nut (500) in place, thereby offering great 

safety advantages during installations in which the workpiece openings are high above the 

20 ground. Thus, in one ernbodiment the shroud (300) will retain and confine the expander ( 400) 

even when the shroud (300) is subjected to a force of at least 2 lbf along the longitudinal axis 

of the expander (400), which ensures that the shroud (300) will support the weight of the 

expander (400) when oriented vertically without the nut (500) in place. in an even further 

ernbodiment the shroud (300) will retain and confine the expander ( 400) even \.vhen the 

25 shroud (300) is subjected to a force of at least 5 ]bf along the longitudinal axis of the 

expander (400), which ensures that the shroud (300) will retain the expander (400) without 

the nut (500) in place even if force is applied to the expander (400) during installation. 

ln a forther embodiment of the blind fastener, the sleeve retainer (200) cooperates 

with the sleeve proximal end (120) and farther includes a retainer flange (220) extending 

30 radially beyond the maximum sleeve outer diameter (140) in the initial state by a retainer 

flange overhang (222), as seen in FIG. 19 and 20, and is at least 10% of the rnaximum sleeve 

outer diameter (140) in the initial state, and at lea:st 25% of sleeve engagernent section length 

(212). The retainer flange overhang (222) creates a weather-tight :seal and provide:s stability 
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to the sleeve ( 100). In another embodiment the retainer flange (220) has a longitudinal 

retainer flange thickness (224), as seen in FTG. 20, that is at least 25%; of sleeve engagement 

section length (212) ensuring adequate material is present to create a good seal vvhen exposed 

to the loads common with such b]ind fasteners. Additionally, the inner diameter of the 

" retainer flange (220), through which the expander (400) passes, may be sized so that it is less 

than the sleeve inner diameter (150) in the initial state, as can be imagined in FIG. 19 and 20, 

so that a portion of the retainer flange (220) engages the tensioning section (450). One benefit 

of this embodiment is that the retainer flange (220) effectively grips the tensioning section 

(450) and keeps the sleeve (100) in place during transport and initial installation. 

10 ln ano!her embodirnent the retainer engagement region (160) has a retainer 

engagement region wall thickness ( 162), and the structural region ( 170) has a structural 

region wall thickness (172), as seen in FIG. 20. In this embodiment, the minimum retainer 

engagement region wall thickness (162) is at least 25% of the maximum stmctural region 

v,,,all thickness ( 172) to ensure the retainer engagement region ( 160) does not compress 

15 loogitudinaUy as the expansion section (440) of the expander (400) is drawn into the 

strnctural region (170) of the sleeve (100). In a further embodiment the minimum the retainer 

engagement region wall thickness (162) is 25-50% of the maximum stmctural region ,vall 

thickness (172). In yet another embodiment the retainer engagement region (160) is a 

circumferential recess in the exlerior surface of the sleeve (100) thereby creating at least one 

20 retainer engagement region ledge (166) to shield at least one edge of the sleeve retainer (200). 

Jn yet another embodiment, !he retainer engagement region ledge (166) bas a ledge width that 

is 25-50% of the maximum structural region wall thickness ( 172). 

In one embodiment the shroud (300), and/or the sleeve retainer (200), is waterproof 

Tn an even further embodiment, either, or both, the shroud (300) and sleeve retainer (200) 

25 have at least a portion composed of thermoplastic polyurethane, natural rubber, urethane, 

neoprene, nitrile, butyl, EPDM, styrene butadiene, silicone, bypakm, or viton. In another 

ernbodirnent at least a portion of the shroud (300), and/or the sleeve retainer (200), is 

composed of material having a tensile strenh:rth of at least 1000 psi, an elongation°.{, of at least 

150%, a tear-strength of at least 500-1000 pounds per linear inch, and a service temperature 

30 rating of at least 150 degrees Fahrenheit. ln an even further embodiment at least a portion of 

the shroud (300), and/or the sleeve retainer (200), is composed of material having a tensile 

strength of at least 4000 psi and an elongation ~; of at least 300%. Jn an even further 

embodiment the sleeve retainer (200) and the shroud (300) may create a substantially sealed 
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environment and retain a lubricant vvithin the blind fastener, and therefore they may be 

composed of elastomeric materials that are resistant to breaking down in the presence of 

lubricants, such as thcnnoplastic polyurethane, nitrile rnbber, silicone, fluom-elastomers, 

EPDM, and perfluoro-elastomers. 

The sleeve ( l 00) may include a shroud engagement region (190) having a shroud 

engagement region length (192) that is at least 10% of the strnctural region length (174), and 

the shroud (300) cooperates with the shroud engagement region (190). ln a forther 

embodiment the shroud engagement region length (192) is 10-50%i of the strnctural region 

length (174), 'While in an even further embodiment the shroud engagement region (190) is a 

lo circumferential recess in the exterior surface of the sleeve ( 100) thereby creating at least one 

shroud engagement region ledge ( 194) to shield at !east one edge of the shroud (300). The 

shroud engagement region (190) has a shroud engagement region wall thickness (196), and 

the structural region ( 170) has a stmctural region wall thickness (172), whereby in one 

ernbodin1ent the minimum shroud engagement region wall thickness (196) is at least 25% of 

15 the maximum stmctural region wa U thickness (172) to ensure the shroud engagement region 

(190) does not compress longitudinally as the expander (400) is drawn into the sleeve ( 100). 

Even forther, the minimum shroud engagement region wall thickness (196) is 25-50% of the 

maximum structural region wall thickness (172) provides the necessary strength while also 

facilitating bending of the sleeve ( 100) for locking. These relationships provide a shroud 

20 (300) to sleeve ( 100) connection that is strong enough to withstand the forces encountered as 

the sleeve ( 100) defi.)rms to a locked state. 

In the embodiments illustrated in FIGS. 3-5, 7, 9, 11, 13 and 15 the shroud (300) 

encloses the sleeve distal end (130) and the expander distal end ( 420) 1n the initial state, the 

expanded state, and the locked state. Therefore in these embodiments the shroud (300) must 

25 be constructed to accommodate the change in shape of the sleeve ( l 00) associated with the 

different states. ln some embodiments the shroud (300) is elastic and it stretches to continue 

to cover the edges of the sleeve (100) even as the edges are flared outward to the Jocked state, 

thereby ensuring any apparatus on the blind side of the ,vorkpieces is not exposed to sharp 

metallic edges of the sleeve (100). ln one particular embodiment the shroud proximal end 

30 (310) is attached to the sleeve (100) and the shroud distal end (320) totally encloses and seals 

the sleeve distal end ( 130). Alternatively, the shroud (300) does not have to incorporate 

elastic elernents. Rather the shroud (300) may be configured so that there is space betv,reen 

the shroud distal end (320) and the expander distal end (420). The space accommodates the 
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changes in shape of the sleeve ( 100). One embodiment ensures that the extra space in the 

shroud (JOO) does not result in a baggy shroud (300) that may be a hindrance as the blind 

fastener is fed into a blind hole. Tn fact, in one such embodiment the extra shroud (300) 

length may be folded and adhered internal to the shroud (300) so that it is not presented until 

" the sleeve (100) deforms into the Jocked state. 

The blind fastener is designed for ease of installation in a hole that is not much larger 

than the blind fastener. Therefore, in one embodiment the initial state the exterior surface of 

the shroud (300) does not extend radially beyond the maximum sleeve outer diameter (140). 

Regardless of whether the shroud (300) is elastic or not, in one embodiment the 

lo shroud thickness (330) is no greater than the thickness of the sleeve engagement section 

(210), thereby ensuring the shroud (300) does not extend radially outward beyond the 

maximum sleeve outer diameter (140) and reducing the likelihood of snagging the shroud 

(300) as the blind fastener is fed through the first and second workpiece openings (722, 822). 

in yet another embodiment the nut (500) cannot be removed from the expander (400). 

15 This may be accornp lished in a number of methods including, but not limited to, striking the 

expander proximal end (410) after the nut ( 500) is in place to slightly en large the proximal 

end so that the nut ( 500) cannot pass over the enlarged end, placing a spot ,veld adjacent the 

expander proximal end (410) after the nut (500) is in place so that the nut (500) cannot pass 

over the weld material, and/or attaching a blocking member to the expander proximal end 

20 (410) after the nut (500) is in place so that the nut (500) cannot pass over the blocking 

member. 

Some embodiments incorporate a washer system (600), which may consist of one or 

more washers. One such embodiment is a hardened washer and a self-indicating dfrect 

tension indicator. The illustrated embodirnents show a three washer system (600) having a 

25 self-indicating direct tension indicator between tvvo hardened washers. 

1n one embodiment the sleeve ( I 00) has an ultimate tensile strength that is within ± 

50?,;; of the ultimate tensile strength of the expander ( 400), while in a further embodiment the 

sleeve (100) has an ultimate tensile strength that is ,vithin ± 25'}i; of the ultimate tensile 

strength of the expander (400). Stilt further, in another embodiment the ultimate tensile 

30 slrenglh of at least one of the expander ( 400) or sleeve ( 100) is at least 800 MPa, while in a 

farther embodiment the ultimate tensile strength at least one of the expander (400) and the 

sleeve(] 00) is at lem,t 100 MPa less than the other component. In a farther embodiment the 

expander ( 400) has an ultimate tensile strength that is at least 25~~ greater than the ultimate 
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tensile strength of the sleeve (100); v,ihile in a further embodiment it is at least 35%) greater. 

Tn one embodiment the ultimate tensile strength of the expander (400) is at least 800 MPa, 

while the ultimate tensile stren1:,rth of the sleeve ( 100) is less than 650 MP a; vvhile in yet 

another embodiment the ultimate tensile strength of the expander ( 400) is at least 1000 MP a 

" and the ultimate tensile strength of the sleeve (100) is less than 550 MPa. Still further, in 

another embodiment the Brinell Hardness (Tungsten Carbide Ball 3000 KG) of the expander 

( 400) is greater than that of the sleeve (100); in fact, in a forther embodiment the Brinell 

Hardness (Tungsten Carbide Ball 3000 KG) of the expander ( 400) is at least lQt:,--;; greater than 

that of the sleeve (100), and, in another embodiment, is at least 25% greater than that of the 

JO sleeve(] 00). In yet another embodiment the percent elongation to break of the expander 

( 400) is at least 30% less than that of the sleeve (] 00); and in an even fort her embodiment the 

percent elongation to break of the expander (400) is at least 50(1/~ less than that of the sleeve 

(100) 1,vbile still having a elongation to break of the expander (400) that is at least 8 percent 

These unique relationships between the properties of the sleeve (100) and the expander (400) 

15 facilitate the preferred deformation and loading of the components to achieve the required 

tensioning of the expander (400) in strnctural tower installations vvhere an inspector must 

verify that the expander (400) has been tensioned to at least 70 kips" 

As seen in FIGS. 52-54, the expander (400) may have a removable expander portion 

(470). In one embodiment the removable expander portion (470) is a portion of the tensioning 

20 section (450). In one particular embodiment a length of the removable expander portion (470) 

is at least 25% of the tensioning section length (454), while in a further embodiment the 

length of the removable expander portion (470) is at least 40% of the tensioning section 

length (454), and in a further embodiment the length of the removable expander portion (470) 

is at least 50% of the tensioning section length ( 454). The removable expander portion ( 4 70) 

25 may be joined to the expander (400) in any nurnber of ways, however the illustrated 

ernbodirnent incorporates cooperating male and female sections having threads opposite of 

those on the exterior surface ofthe tensioning section (450), which when joined cooperates 

with the bolt (500). The removable expander portion (470) may be removed after installation 

to reduce the amount of the expander (400) that extends beyond the bolt (500). In one 

30 embodiment the removable expander portion (4 70) is composed of a different material than 

the rest of the expander (400). In fact in one embodiment the removable expander portion 

( 470) has an ultimate tensile strength that is at least 100 MPa less than that of the expansion 

section (440); and in a further embodiment the removable expander portion (470) ha:s an 
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ultimate tensile strength that is at least 200 MPa less than that of the expansion section ( 440). 

The removable expander portion (470) may be composed of a material having a density that 

is at least 25~~ less than the density of the expansion section (440); while in a further 

embodiment the density ofthe removable expander portion ( 470) is at least 501)/0 less that the 

" density of the expansion section ( 440). In yet a :fu1ther embodiment the removable expander 

portion (470) is composed of non-metallic material, which in one embodiment is a polymeric 

material. For example, the removable expander portion ( 470) may be composed of 

magnesium alloys, aluminunv'aluminum alloys, titanium alloys, carbon steels, stainless steels, 

PH (precipitation-hardenable) alloys, copper alloys, and nickel alloys, just to name a fow. 

lo Non-metallic embodiments may be composed of materials such as a polycaprolactarn, a 

polyhexarnethylene adipinarnide, or a copolymer of hexamethylene diarnine adipic acid and 

caprolactam, however other embodiments may include polypropylene (PP), nylon 6 

(polyamide 6), polybutylene terephthalates (PBT), thermoplastic polyurethane (TPU), 

P(:IABS alloy, PPS, PEEK, and semi-crystalline engineering resin systems, some of which 

15 may be fiber reinforced. 

Numerous alterations, modifications, and variations of the embodirnents disclosed 

herein will be apparent to those skilled in the mt and they are all anticipated and 

contemplated to be within the spirit and scope of the instant invention. For example, although 

specific embodiments have been described in detail, those with skill in the art win understand 

20 that the preceding embodiments and variations can be modified to incorporate various types 

of substitute and or additional or alternative materials, relative arrangement of elements, and 

dimensional configurations. Accordingly, even though only few variations of the present 

invention are described herein, it is to be understood that the practice of such additional 

modifications and variations and the equivalents thereof: are within the spirit and scope of the 

25 invention as defined in the following claims. 
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WECLAlM: 

1. A blind fastener, comprising: 

a sleeve (100) having a sleeve proximal end (120), a sleeve distal end ( 130), a sleeve 

" length (155), a sleeve outer diameter (140), a sleeve inner diameter (150) and a structural 

region (l 70); 

an expander (400) having an expander proximal end (410), an expander distal end 

( 420), a tensioning section ( 450), a locking section ( 430), and an expansion section ( 440) 

between the tensioning section ( 450) and the locking section ( 430), wherein the expansion 

lo section ( 440) has an expansion section diameter ( 442) and an expansion section transition 

( 444), and a porlion of the sleeve ( 100) has the sleeve inner diameter (150), in an initial state, 

less than the maximum expansion section diameter ( 442); and 

a nut (500); 

wherein a portion of the expander ( 400) passes through the sleeve ( l 00) to cooperate 

15 ,vith the nut (500) so that relative rotation of the expander (400) and nut (500): 

20 

25 

(i) draws the expander distal end (420) to,vard the sleeve proximal end 

(120); 

(ii) thereby drawing a portion of the expansion section ( 440) of the 

expander (400) into the structural region (170) of the sleeve (100) and 

expanding at least a portion of the structural region (170) of the sleeve (100) 

from the initial state to an expanded state; and 

(iii) thereby drawing a portion of the locking section ( 430) past the 

sleeve distal end ( 130) toward the sleeve proximal end (120) and deforming at 

least a portion of the sleeve distal end ( 130) to a locked state. 

2. The blind fastener of claim l, wherein the locking section (430) has a locking section 

diameter (432), and tbe tensioning section (450) has a tensioning section diameter (452), 

wherein the expansion section diameter ( 442) is at least 7.5%, greater than the tensioning 

section diameter (452), and the locking section diameter (432) is at least 15% greater than the 

30 expansion section diameter (442), and where:in the structural region (170) has a structural 

region wall thickness (l 72) that i:s le:ss than a difference between the locking :section diameter 

( 432) and the tensioning section diameter ( 452). 
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3. The blind fastener of claim 2, wherein the expansion section diameter (442) is no 

more than 15% greater than the tensioning section diameter ( 452). 

4. The blind fastener of claim 3, wherein the locking section diameter ( 432) is no more 

" than 30%; greater than the expansion section diameter ( 442). 

5. The blind fastener of claim 1, wherein the locking section ( 430) has a locking section 

transition length (436) and a locking section transition angle ( 435), the expansion section 

( 440) has an expansion section transition length ( 446) and an expansion section transition 

JO angle (445), and the s!mctural region (170) of the sleeve (100) has a stmctural region length 

(174), wherein the locking section transition length ( 436) is at least twice the expansion 

section transition length ( 446), and the expansion section length ( 448) is at least 25'% of the 

structural region length (174). 

15 6 The blind fastener of clairn 5, wherein the expansion section length ( 448) is 25-75% 

of the strnctural region length (174). 

7. The blind fastener of claim 6, wherein the sleeve distal end (130) has a sleeve throat 

(180) having a throat length (182) and a throat angle (184), wherein the throat angle (184) is 

20 5-50 degrees, and the throat angle (184) is less than the expansion section traILs;ition angle 

(445). 

8. The blind fastener of claim 7, wherein the locking section transition angle ( 435) is 

less than 50°/4 of the expansion section transition angle ( 445). 

25 

9. The blind fastener of claim 7, wherein the throat angle (184) is greater than Jocking 

section transition angle (435). 

10. The blind fastener of claim 9, wherein the throat angle (184) is at least 5 degrees less 

30 than the expansion section transition angle (445), and the throat angle (184) is no more than 

] 5 degrees greater than locking section transition angle ( 435). 
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1 I. The blind fastener of claim 7, wherein the throat length ( 182) is greater than the 

expansion section transition length ( 446), and the locking section transition length ( 4 36) is 

greater than the expansion section transition length ( 446). 

" 12. The blind fastener of claim L wherein the sleeve (100) includes at least two distinct 

sections (10 l, 102). 

13. The blind fastener of claim 12, fhrther including a sleeve retainer (200) having a 

sleeve engagement section (210) that cooperates with a retainer engagement region 060) in 

lo the sleeve ( 100) to maintain the at least two distinct sections (101, 102) in a predetermined 

relationship. 

14. The blind fastener of claim 13, wherein at least a pmtion of the sleeve retainer (200) 

is elastic and the sleeve retainer (200) exerts a compressive force on the sleeve (100). 

15 

15. The blind fastener of claim 13, ,vherein the sleeve retainer (200) is contractible vvhen 

activated. 

16. The blind fastener of claim 14, wherein a portion of the sleeve retainer (200) is in 

20 teILs;ion when cooperating with the retainer engagement region (160) and the sleeve (100) is 

located around the tensioning section ( 450). 

17. The blind fastener of claim 13, wherein the sleeve engagement section (210) has a 

sleeve engagernent section length (212), a sleeve engagement section inner diameter (214), 

25 and a sleeve engagement section outer diameter (216), the sleeve engagement section (210) 

wraps circumferentially around the sleeve (100), the structural region (170) of the sleeve 

(100) has a structural region length ( 17 4), the retainer engagement region (160) has a retainer 

engagement region length (164), and both the retainer engagement region length (164) and 

the sleeve engagement section length (212) are at least 10% of the structural region length 

30 (174), 

] 8. The blind fastener of claim 17, wherein the sleeve retainer (200) extends beyond the 

sleeve distal end (130) forming a sleeve retainer protrusion (230) having a sleeve retainer 
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protrusion length (232) and a sleeve retainer protrusion width (234), ,;vherein the sleeve 

retainer protrusion length (232) is at least 5%) of the retainer engagement region length (164). 

19. The blind fastener of c ]aim 13, vvherein the retainer engagement region ( 160) has a 

" retainer engagement region 'wall thickness (162), and the strnctural region (170) has a 

strnctural region wall thickness (172), whereby the minimum retainer engagement region 

wall thickness ( 162) is at least 25% of the maximum strnctural region wall thickness ( 172) to 

ensure the retainer engagement region (160) does not compress longitudinally as the 

expansion section (440) of the expander (400) is drawn into the structural region (170) of the 

JO sleeve (100). 

15 

20 

20. The blind fastener of claim 19, wherein the retainer engagement region (160) is a 

circumferential recess in the exterior surface of the sleeve ( 100) thereby creating at least one 

retainer engagement region ledge ( 166) to shield at least one edge of the sleeve retainer (200). 

21. A blind fastener, comprising: 

a sleeve (100) having a sleeve proximal end (120), a sleeve distal end (130), a sleeve 

length (155), a sleeve outer diameter (140), a sleeve inner diameter (150), and a structural 

region (170); 

an expander ( 400) having a locking section ( 430), an expansion section (440), an 

expander distal end ( 420), and a bore, ,vherein the expansion section ( 440) has an expansion 

section diameter ( 442) and an expansion section transition ( 444), and a portion of the sleeve 

(l 00) has the sleeve inner diameter (150), in an in1tiat state, less than the maximurn 

expansion section diameter ( 442); 

25 a tensioning section ( 450) separate and distinct from the expander (400) and 

configured to mechanically cooperate \vith the expander (400), wherein an end of the 

tensioning section (450) is configured as a tensioning section gripping region (456); and 

wherein a portion of the tensioning section (450) passes through the sleeve ( l 00) to 

cooperate with the expander (400) so that relative rotation of the tensioning section (450) and 

30 the expander (400): 

(i) draws the expander distal end ( 420) toward the sleeve proximal end 

(120); 
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(ii) thereby drawing a portion of the expansion section (440) of the 

expander (400) into the structural region ( 170) of the sleeve (I 00) and 

expanding at least a portion of the structural region (170) ofthe sleeve (100) 

from the initial state to an expanded state; and 

(iii) thereby drawing a portion of the locking section ( 430) past the 

sleeve distal end (130) toward the sleeve proximal end (120) and deforming at 

least a portion of the sleeve distal end (130) to a locked state. 

The blind fastener of claim 21, wherein the tensioning section gripping region ( 456) is 

lo configured as a bolt head. 

23. The blind fastener of claim 22, wherein the bore passes through the entire length of 

the expansion section ( 440), 

15 24. The blind fastener of clairn 23, v,rherein the bore passes through the entire length of 

the locking section (430} 

25. The blind fastener of claim 21, wherein the locking section ( 430) has a locking 

section diameter (432), and the tensioning section ( 450) has a tensioning section diameter 

20 (452), wherein the expansion section diameter ( 442) is at least 7 .5% greater than the 

teJ1.'iioning section diameter (452), and the locking section diameter (432) is at least 15% 

greater than the expansion section diameter ( 442), and wherein the structural region ( 170) has 

a structural region wall thickness (172) that is less than a difference between the locking 

section diameter (432) and the tensioning section diameter (452). 

25 

26. The blind fastener of claim 25, wherein the expansion section diameter (442) is no 

more than 15% greater than the tensioning section diameter ( 452). 

27. The blind fastener of claim 26, wherein the locking section diameter (432) is no more 

30 than 30% greatt-,,r than the expansion section diameter ( 442). 

28. The blind fastener of claim 21, wherein the locking section ( 430) has a locking 

section transition length ( 436) and a locking section transition angle ( 435), the expansion 
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section ( 440) has an expansion section transition length ( 446) and an expansion section 

transition angle (445), and the strncturnl region (170) of the sleeve (100) has a strnctural 

region length (174), wherein the locking section transition 1ength (436) is at least twice the 

expansion section transition length ( 446), and the expansion section length (448) is at least 

" 25?,i; of the strnctural region length (l 74 ). 

10 

15 

20 

25 

29. The blind fastener of claim 28, wherein the expansion section length ( 448) is 25-7 5% 

of the structural region length (174). 

30. The blind fastener of claim 29, wherein the sleeve distal end { 130) has a sleeve tlu·oat 

(180) having a throat length ( 182) and a throat angle (184), wherein the throat angle (184) is 

5-50 degrees, and the throat angle (l 84) is less than the expansion section transition angle 

(445). 

31. The blind fastener of clairn 30, v,rherein the locking section transition angle (435) is 

less than 50% of the expansion section transition angle (445). 

32. The blind fastener of claim 30, wherein the throat angle (184) is greater than locking 

section transition angle ( 435\ 

33. The blind fastener of claim 32, wherein the throat angle ( 184) is at least 5 degrees less 

than the expansion section transition angle ( 445), and the throat angle ( 184) is no more than 

15 degrees greater than locking section transition angle ( 435). 

34. The blind fastener of claim 30, 1,vherein the throat length ( 182) is greater than the 

expansion section transition length (446), and the locking section transition length (436) is 

greater than the expansion section transition length ( 446). 

3 5. The blind fastener of claim 21, wherein the sleeve (100) includes at least two distinct 

30 sections (101, 102). 

36. The blind fastener of claim 35, farther including a sleeve retainer (200) having a 

sleeve engagement section (210) that cooperates with a retainer engagement region (160) in 
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the sleeve ( 100) to maintain the at least hvo distinct sections ( 101, 102) in a predetermined 

relationship. 

3 7. The blind fastener of c ]aim 36, vvherein at least a portion ofthe sleeve retainer (200) 

" is elastic and the sleeve retainer (200) exeJts a compressive force on the sleeve (l 00). 

10 

38. The blind fastener of claim 36, wherein the sleeve retainer (200) is contractible when 

activated. 

39. The blind fastener of claim 37, wherein a portion of the sleeve retainer (200) is in 

tension when cooperating with the retainer engagement region (160) and the sleeve ( 100) is 

located around the tensioning section ( 450). 

40. The blind fastener of claim 36, wherein the sleeve engagement section (210) has a 

15 sleeve engagement section length (212), a sleeve engagement section inner diameter (214), 

and a sleeve engagement section outer diameter (216), the sleeve engagement section (210) 

,vraps circumferentially around the sleeve (100), the strnctural region (170) of the sleeve 

(100) has a structural region length (174), !he retainer engagement region (160) has a retainer 

engagement region length (164), and both the retainer engagement region length (164) and 

20 the sleeve engagement section length (212) are at least 10% of the structural region length 

(174). 

41. The blind fastener of claim 40, wherein the sleeve retainer (200) extends beyond the 

sleeve distal end ( 130) fom1ing a sleeve retainer protrusion (230) having a sleeve retainer 

25 protmsion length (232) and a sleeve retainer protrusion width (234), wherein the sleeve 

retainer protrusion length (232) is at least 5~;; of the retainer engagement region length (164). 

42. The blind fastener of claim 36, wherein the retainer engagement region (160) has a 

retainer engagement region v;all thickness (162), and the stmctural region (170) has a 

30 slructurnl region wall thickness ( 172), whereby the minimum retainer engagement region 

wall thickness ( 162) is at least 25~~ of the maximum stmcmral region wail thickness ( 172) to 

ensure the retainer engagernent region ( 160) does not compress longitudinally as the 
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expansion section (440) of the expander (400) is drawn into the strnctural region (170) of the 

sleeve ( 100) 

43. The blind fastener of claim 42, vvherein the retainer engagement region ( 160) is a 

" circumferential recess in the exterior surface of the sleeve (100) thereby creating at least one 

retainer engagement region ledge (166) to shield at least one edge of the sleeve retainer (200). 
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(57) AJ1stract; A hlind fastener 
for insertion through an ape1ture 
in a vvorkpi.e(:ei the fastener 
Cl•mpti sing a pin (1] ), a sleeve 
(21) and an abutment member 
(32); ,he pin (11) extending inside 
the s1eeve (21) and engaging 
there\vith at or near a first end 
(24) of the sleeve; (he sleeve 
h<tving <, rnJiaJly e,,pamhtble 
portion; the abutmcn( member 
(32) being adjacent the second 
end (2.5) of the sleeve and 
projecting radially therefrom and 
the pin ( l l) extending beyond 
the abutment member (32); in 
which the abutment member is 
,emovahly secured (o the sleeve 
by means sufficiently strong to 
3Jlow handling of the assembled 
fastener 10 be inserted in the 
aperture in the workpiece and 
installed therein, hul sufficiently 
v.,'eak to allov/ the 2bun11ent 
mernber to be ren1oved frorn the 
sleeve so that the pin and sleeve 
rnn be forced on! of the apennre 
on the workpiece, to remove the 
fastener therefrom. 
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BLIND F']..I.S'1'ENER AND rvigTHOD OF REMOVING IT FROM A WORKPIECE 

The invention relates to a blind fastener, that Is, one which can be insta!ied by 

access to one side only of a workpiece. More particularly tht=.i invention relates to a 

5 blind fastener of the type comprising a pin, a sleeve, and an abutment member. In 

use of the fastener In a workpiece comprising two or more members to be secured 

together, the pln and sleeve are inserted through an aperture in the workpiece so 

that their remote end portions protrude beyond the remote or blind face of the 

workpiece. The application of axial compresslon to the sleeve by means of a pulling 

1 O force on the pin with respect to the sleeve causes the protruding end portion of the 

sleeve to deform into a blind head w!1ich contacts the blind face of the workpiece. 

The workpiece is then compressed between the blind head and the abutment 

member and the abutment member ls then secured to the pin e.g. by swaging, to 

secure the workpiece members together in the compressed condition. 

15 

There are alternative possible ways of providing the necessary mechanical 

engagement between the various component members of the fastener. The remote 

end of the pin may have a radially protruding head which contacts the end of the 

sleeve to apply compressive force to it, or the remote end of U1e pin may be in 

20 threaded engagement '-Vith the sieeve. 

The abutment member is secured to the near end of the sleeve, to enable correct 

insertion of trie fastener into the aperture through the wmkpiece. 

25 One such fastener is that commercially available under the trade mark "HUCK 

BOM", which is described in US Patent No. 2,527,307. In this fastener, the 

abutment is in the form of a radially enlarged head integral with the s!eeve. 

in use, it ls sometimes found that lt is necessary to remove a fastener which has 

30 been installed in a workpiece, e.g. for servicing or repairing the equiprnent of which 

the workpiece forms a part It is extremely difficult to do th!s, since the abuimeni 

member is swaged on to the pin, and ls integral with the sleeve. The pin is too hard 

to drill out In any event, it is unacceptable for removal of trie fastener to cause 

damage to the adjacent part of the workpiece. 

35 
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The present 1nvention is intended to provide a fastener of this type which can, if 

needed, be removed more easily and conveniently. 

The invention provides, in one of !ts aspects, a !Jl!nd fastener as set out in claim 1 of 

5 the accompanying claims. Further features of the invention are set out in claims 2 

through 5. The invention includes a method of removing a fastener as set out in 

claims 6 and 7. 

A specific embodiment for the invention will now be described by way of example 

10 and with reference to the accompanying drawings, in which: 

15 

20 

Figure 1 A ls an outside elevation of the pin; 

Figure 1 B is an axial section through the sleeve; 

Figure 1 C is an axial section through the abutment member; 

Figure 2A shows tl1ose three parts assembled to 1'orm a fastener ready for 

installation; 

Figure 28 is an enlargement of part of Figure 2A; 

Figure 2C Is a plan view on Figure 2A; 

25 Figure 3A is a section through a fastener inserted ln an aperture in a workpiece, 

ready for installation therein, together \Mith an enlargement of a detail thereof; 

30 

Figures 3B and 3C are similar to Figure 3A but show other possible conrJitions wllich 

will be described below; 

Figures 4A, 48, 5A, 5B, 6A and 68 are similar to Figure 3A, and si1ow successive 

stages of the installation of the fastener; and 

Figures 7A, 7B, 7D, 8A, 8B and 8C show successive stages of the removal of an 

35 installed fastener from the workpiece, Figure 7C being a section on the line C-C of 

Figure 7B. 
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The pin, sleeve and abutment member all have circular symmetry. 

The pin 11 (Figure 1A) is of rnedium carbon aHoy steel and comprises an elongated 

5 cy!indrical shank 12 with an integral radially enlarged head 13 at one end of the 

shank, by means of which the pin engages with one end of the sleeve. Adjacent the 

riead 13 the pin shank has a slightly oversize portion 20 formed with longitudinal ribs 

30. Next to this portion 20 is a plain portion 14, foHowed by a locking groove portion 

15 and then a breakneck i e which is the weakest part of the pin. Next to this there 

1 O is another piain portion 17, followed by a pulling groove portion 18 which grooves 

are for engagement by the jaws of the fastener installation tool. 

The sleeve 21 (Figure 1 B) is generally cylindrical and is made of low carbon steel. It 

has a through bore 22 of uniform diameter which ls a sliding fit on the pin shank 12, 

15 and a cylindrical shank 23 which ls of uniform external diameter. At one end (the tail 

end) the sleeve shank has a flat end face 24 and at the other end (the head end) an 

integrally formed slightly radially enlarged head 25. The sleeve head comprises a 

flange 26 having a conical underhead face 27. As illustrated in Figure 1 B, the head 

has a flat top face 29. 

20 

The sleeve shank includes a radially expandable portion which is centred on a 

softened zone 19 which, as Indicated in Figure ·18, ln this example extends axially 

from a position about halfway along the lengti1 of the sleeve shank 21 to a position 

about three quarters of the way from the sleeve head 26 towards the sleeve tail 24. 

25 In this example, this softened portion 19 is made softer than the remainder of the 

sleeve by band annealing. it has a througr1 bore 22 which is an interference fit on 

enlarged portion 20 of the pin s~1ank 12. 

The abutment member (Figure 1 C) is in the form of a collar 32 made of medium 

::m carbon steel. The peripheral edge of one end of the collar has a bevel 34, whilst the 

other end has a radially projecting flange 35. That end face 36 is flat, but is annular, 

since it is provided with a recess 37, wt1lch ls generally circular on the axis of the 

collar. The outer recess 37 is of a diameter and depth suitable to receive the head 

fiange 26 of the sleeve, having an annular bottom face 41 which surrounds the 

35 recess 37, The axial deptl1 of the recess 37 is rather greater than the total axial 

thlckness of the sleeve head 26. 
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The pin, sleeve and col!ar are assembled togen1er to form a fastener in the way 

IHustrated in Figures 2A, 28 and 2C. The sleeve ls assembled on the pin sl1ank 12 

so that the sieeve end face 24 abuts the annular face of the pin head ·13, there being 

5 an interference fit between the ribbed oversize portion 20 of the pin and the taii end 

portion of the sleeve 21 beyond the softened zone 19, The collar 32 is then 

assembled on to the sleeve by inserting the sieeve head flange 26 into the collar 

recess 37 so that the sleeve head end face 29 contacts the annular face 41 of the 

collar recess. The sleeve and collar are then removab!y secured together by staking 

10 down the cotlar head adjacent the recess 37 at three positions around the periphery 

of the recess, to deform the head material at those positions over and into contact 

with the conical face 27 of the sleeve head, to form tt1ree lugs or projections 38. The 

pin plain portion 17 protrudes from the end face of the collar 32, 

·15 As illustrated in Figure 3A, the fastener is used to secure together lwo structural 

metal panels 42, 43 which have a cylindrical aperture 44 through them in which the 

sleeve 21 is a ciearance fit. The totai thickness of the workpiece formed by the 

panels 42 and 43 is rather more than half of the length of the sleeve shank 23, so 

that the nearer end of the sleeve softened zone 19 indicated in Figure 1 B lies inside 

20 the remote face 46 of the workpiece when the underhead face 36 of the collar 

contacts the near face 45 of the workpiece. 

As illustrated in the enlarged detail of Figure 3A, the staked lugs 3B which contact 

the sleeve head flange 26 are undisturbed and continue to hold the sleeve and 

25 collar together. 

If however there is resistance to the insertion of the fastener sleeve into the aperture 

44 on the workpiece (e.g. because the aperture 44 is undersize and produces an 

interference fit, or the two parts of the aperture 44 are mis-aligned not shown in 

30 Figures 38 and 3C), then it may be necessary to use force to insert the fastener, by 

axial force on the pin, as illustrated by the arrow B in Figure 38, e.g. by applying 

hammer biows to the projecting taii end of the pin. lt is possible that this maybe 

sufficient to deform the staking !ugs 38 in the way shown at 39 in Figure 38 and its 

enlargement The sleeve moves so that its head 26 contacts the near face 45 of the 

35 workpiece, the radial extent of the head 26 and its strength being sufficient to llold 

the sleeve in tt1is position. 
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If a very large axial force has to be applied to the pin to rnake the sleeve enter the 

aperture, it ls possible that the retaining force between the pin and sieeve, due to 

1:he interference fit between them at portion 20 of the pin, may be overcome, so that 

5 the pin moves axially through the sleeve and the interference portion 20 protrudes 

from the tail end of the sleeve, as iliustrated in Figure 3C. Provided that suffident of 

the pin pulling groove position 18 remains outside tht=: collar 32, it would stHl be 

possible to install the fastener in the way to be described below, but this might 

require two successive actuations of the insta!lafon l.ooL 

10 

lfthe p!n ts pushed too far into the sleeve, it cannot be installed, and the pin can be 

knocked completely through the sleeve. The cofiar can then be lifted off (since its 

connection to the sleeve has already been broken), and the sleeve punched through 

and out of the workpiece aperture. Alternativeiy the uninstaHed fastener can be 

i 5 extracted by gr[pping and puHing the pin or the sleeve. 

A fastener which has been inserted in a workpiece in the normal way as illustrated in 

Figure 3A is now installed by applying a progress[vely increasing puli to the 

protruding part of the pin 11 in relation to the sleeve 2i. This is done by means of a 

20 standard hydraulicai!y-powered fastener piacing tooi, such as ti1at cornmerciaHy 

avaiiabie under the designation AVDEL (Registered Trade Mark) Type 722, whic!1 is 

used for installing pin and coi!ar type fasteners previously referred to. 

The tool includes an annular anvil 47 (Figure 4A) having an internal throat 48 

25 shaped appropriately to swage the collar 32. The tool a!so includes jaws 49 which 

engage with the pu!Hng grooves in the portion 18 of the pin, and a hydraulic piston 

and cylinder device (not shown) for applying a progressiveiy increasing retraction 

force to the jaws with respect to the anvil. Such tools and their manner of use are 

weil known to those who use blind fasteners, and need not be described In deta!I 

30 here. 

Ttle tool !s offered up to the protruding part of the pin, so that the outer end of the 

anvll throat contacts tile top of the collar 32 around its bevel 34, as illustrated in 

Figure 4A. The tool is then actuated so that its jaws engage the puWng groove 

35 portion '18 of the pin and exert a progressively increasing purl on it w!tl-1 respect to 

the anvil 47. The react1on force is transmitted through the collar 32 to its end face 
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36 against the workpiece, and thence via the annular face 41 face of the collar to the 

s!eeve head 25. lf, during insertion of the fastener into the aperture, the sleeve 

head 25 has moved away from the coi!ar annular face 41, it will be pul!ed back into 

contact wlth it. The sleeve ls thus axially compressed between the face of the head 

5 fiange 26 and its end face 24 in contact with the pin head 13. The softened portion 

of t!1e sleeve deforms by bulging outwardly, to progressively form a blind head in 

contact with rear face 46 of the workpiece. As the blind head progressively forms 

(See Figure 4B), it exerts a compressive force on the rear face 46 of rear panel 4:3, 

which urges the panels 42, 43 together (and so closes any gap wl1id1 may exist 

10 between thern) so that the panels are firmly in contact with each other and 

compressed together between the coi!ar end face 36 and the blind ~,ead. The final 

form of the blind head, in this example, is H!ustrated at 49 in Figure 5A. 

As U1e force applled by the tool further increases, the anvil 47 is pushed down over 

-15 the exterior of the collar, so that the anvil throat 48 swages the coiiar 32 radially 

inwardly into the locking grooves 15 on the pin. The anvil stops wlth its lower face 

near the flange at the bottom of the collar. This position is illustrated in Figure 5B, 

Further increase of the force applied by the tool causes the pin to break at the 

20 breakneck 16, tt1e broken off pin tail being pu!ied away by the jaws, leaving a broken 

surface 52, as illustrated in Figure 6A. The tool ls then removed, to !eave the 

installed fastener, as H!ustrated in Figure 6B. 

As previously mentioned, the fastener described above is advantageous in that an 

25 installed fastener can, if needed, be removed from the workpiece relatively easily. 

Figure 7 A shows a pair of bolt cropper blades 51 being offered up to the collar 32. 

These are located fully over the swaged collar, on a diametrical plane thereof, and 

the tool actuated to force the blades together so that they substantially cut the collar 

30 in half, as illustrated in Figures 7B and 7C. 

The two halves of the collar may remain connected together by thin pieces of its 

material, in which case the two halves of tl1e collar can be separated and removed 

by a hammer and chisel or a power chisel, leaving the pin and sleeve in the 

35 workpiece as shown in Flgure 7D. 
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Tl1e pin and sleeve can then be removed from the workpiece, and this is 

conveniently done by using a single two-stage punch 52, as illustrated in Figures 

BA, 8B and 8C. The punch comprises a leading narrower part 53 of appropriate 

diameter to enter the sleeve and push the pin, and a following wider paii 54 having 

5 a diameter appropriate to enter ti1e workpiece aperture, joimo:cl to tl1e narrower part 

53 by an annular face 55 appropriate to contact the sleeve head face. As shown in 

Figure 8A, tile punch portion 53 is offered up to the end of the fastener pin, and axial 

force applied by hammering, to break the interference fit between tile pin and sieeve 

and drive the pin through the sleeve until the punch annular face contacts the sleeve 

10 head face 29, as shown in Figure 8B including its enlarged detail. Application of 

further force to the punch deforms the outer peripheral part of n1e sleeve head 

flange 26, as shown 1n Figure 8C and its enlarged detail (in some cases, the outer 

peripheral part may be sheared off). Further movement of the pund1 drives the 

s!t::eve and pin through the far end of the workpiece aperture, thus removing the 

15 installed fastener. 

It will be apparent that, ln order for the fastener to be installed and removed in the 

way described above, there must be the correct relationship between the various 

axial forces needed to separate various components. Thus, the axlal force needed 

20 on the sleeve to separate lt from the collar (by overcoming the staked lugs 38, as 

described with reference to Figure 3B) must be less than the axial force needed to 

overcorne the intrnference engagement between the pin and sleeve (as described 

with reference to Figures 3C and 8B), which in tum must be less t11an the force 

needed to push U1e sleeve head through the aperture (as described with reference 

25 to Figure 8C). 

The three measured force values for an example fastener of sleeve outside 

diameter 10 mm are respectively 900 Newtons, 1900 Newtons, and betvveen 6000 

Newtons (for an aperture of maximum diameter in whicll s1eeve l1ead folds up, 

30 Flgure BC) and 9000 Newtons (for an aperture of minimum diameter). 

35 

The invention is not restricted to the details of the fore~Jolng examp!e. For instance, 

ti1e sleeve and the abutment collar could be releasabiy connected to each other by 

any convenient arrangement 
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Claims 

1. A b!!nd fastener for insertion through an aperture in a workpiece, the fastener 

comprising a pin (1 l ), a sleeve (2i) and an abutment member (~:12); 

t!1e pln ('1 ·1) extendlng inside the sleeve (2"1) and engaging therewiU1 

at or near a first end (24) of the sleeve; 

U1e sleeve having a radially expandable portion; 

the abutment member (32) being adjacent the second end (25) of the 

sleeve and projecting radially therefrom and the pin ( 11 ) extendin~J beyond 

10 the abutment member (32); 

15 

20 

25 

whereby, when the sleeve (2·1) is inserted into a suitable aperture in a 

workpiece of suitable thickness with the expandable po1iion of the sleeve 

(21) protruding beyond the blind or remote face of the workpiece and the 

abutment member (32) abutting the near face of the workplece, and when a 

progressively increasing pulling force ls applied to the part of the pln (11) 

extending beyond the abutment member (32), the pulling force being 

supported against the abutment member {32), so that axial compression is 

applied to the sleeve (21) bet\Neen the abutment member (32) and its 

engagement with the pln (11 ), the radially expandable part of the sleeve.: (2·1) 

to radially expand to form a blind head ln abutment with lhe remote face of 

the workpiece; thereby to apply compression to the workpiece between the 

blind head and the abutment member (32); and thereafter the abutment 

member can be secured to the pin (11 ); 

ln which the abutment member (32) ls rernovabl:,; secured to the 

sleeve (21) by means sufficiently strong to allow handling of the assembled 

fastener to be inserted in the aperture in the \iVorkpiece and !nsta!led therein, 

but sufficiently weak to allow the abutment member (32) to be removed from 
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9 

the sleeve (21) so that the pin (11) and sleeve (21) can be forced out of the 

aperture on the workpiece, to remove the fastener therefrom. 

A fastener as claimed in claimi, in which the sleeve (21) and abutment 

member (32) are separate members and the removable securing means 

comprises deformation of at least one of them into engagement with the 

other. 

A fastener as daimed ln claim 2, in which the sleeve (21) has a radially 

extending head (25), the rim (25) being insuffident!y strong to prevent the 

sleeve being driven through the aperture, the abutment member has a 

corresponding recess (~17) in which the sleeve head (25) ls received, and 

part of the abutment rnember adjacent the recess is deformed over and into 

contact with the sleeve head (25). 

4. A fastener as claimed in claim 3, in wt1ich the abutment member is deformed 

as aforesaid at a plurality of positions spaced apart around the sleeve head. 

5. A fastener, substantially as herelnbefore described and illustrated in the 

accompanying drawings. 

A metilod of removing from a worf<piece a fastener as claimed in any of the 

preceding claims which has been instal!ed in the workpiece as aforesaid, 

which method comprises removing the abutment member from the sleeve, 

and then removing the pin and the sleeve through the blind side of the 

aperture. 
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7. A method of removing an installed fastener, substantially as herein before 

described and Illustrated in the accompanying drawings. 

5 
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TITLE 

BLIND FASTENER AND NIBTHOD OF INSTALLATION THEREOF 

FIELD OF USE 

[0001] The present disclosure relates to blind fasteners and methods of installing blind 

fasteners. 

BACKGROUND 

[0002] Vehicle frames, storage racks, solar panel sub-structures, and other structures can 

include numerous mechanical fasteners. For example, a fastener can be installed in a bore of 

a vehicle frame structural component to join individual elements. Failure of a fastener in a 

structural component can be a result of, for example, fatigue stresses on the fastener or 

geometric variations in the bore in which the fastener is disposed. Designing a fastener for 

blind installation presents challenges. 

SUM:MARY 

[0003] In one aspect, the present disclosure provides a blind fastener comprising a sleeve and 

a mandrel. The sleeve comprises a first sleeve end, a second sleeve end, and a cavity 

extending from the first sleeve end to the second sleeve end. The mandrel is configured to be 

at least partially received by the cavity of the sleeve. The mandrel comprises a first mandrel 

end disposed adjacent to the first sleeve end and comprising an enlarged portion having a 

diameter greater than a diameter of the cavity, a second mandrel end comprising a pull 

region, and a shank region extending intermediate the first mandrel end and the second 

mandrel end. The pull region comprises an axial length no greater than 4 times a diameter of 

the shank region and is configured to be engaged by an installation tool. 

[0004] In another aspect, the present disclosure provides a method for fastening. The method 

comprises inserting a first mandrel end of a blind fastener into a bore in a structure. The 

blind fastener comprises a sleeve and a mandrel. The sleeve comprises a first sleeve end, a 

second sleeve end, and a cavity extending from the first sleeve end to the second sleeve end. 

The mandrel is configured to be at least partially received by the cavity of the sleeve. The 

mandrel comprises a first mandrel end disposed adjacent to the first sleeve end and 

comprising an enlarged portion having a diameter greater than a diameter of the cavity, a 

1 
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second mandrel end comprising a pull region, and a shank region extending intermediate the 

first mandrel end and the second mandrel end. The pull region comprises an axial length no 

greater than 4 times a diameter of the shank region and is configured to be engaged by an 

installation tool. A coll et of the installation tool is engaged with the pull region of the blind 

fastener. After inserting the blind fastener into the bore in the structure, the second sleeve 

end of the blind fastener is forcibly contacted with an anvil of the installation tool, and the 

pull region is moved distal from the second sleeve end utilizing the coll et of the installation 

tool. The portion of the sleeve on a first side of the structure is deformed, and the second 

sleeve end is swaged onto the shank region of the mandrel on an oppositely disposed second 

side of the structure, thereby securing at least a portion of the blind fastener in the structure. 

[0005] It is understood that the invention disclosed and described in this specification is not 

limited to the aspects summarized in this Summary. The reader will appreciate the foregoing 

details, as well as others, upon considering the following detailed description of various non­

limiting and non-exhaustive aspects according to this specification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The features and advantages of the examples, and the manner of attaining them, will 

become more apparent, and the examples will be better understood, by reference to the 

following description taken in conjunction with the accompanying drawings, wherein: 

[0007] FIG. 1 is a partial cross-sectional side view of a non-limiting embodiment of a blind 

fastener according to the present disclosure; 

[0008] FIG. 2A is a partial cross-sectional side view of the fastener of FIG. 1 and a structure 

in a first configuration; 

[0009] FIG. 2B is a partial cross-sectional side view of the fastener and the structure of FIG. 

2A in a second configuration; and 

[0010] FIG. 2C is a partial cross-sectional side view of the fastener and the structure of FIG. 

2A in a third configuration. 

[0011] Corresponding reference characters indicate corresponding parts throughout the 

several views. The exemplifications set out herein illustrate certain embodiments, in one 
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form, and such exemplifications are not to be construed as limiting the scope of the appended 

claims in any manner. 

DETAILED DESCRIPTION OF NON-LIMITING EMBODIMENTS 

[0012] Various examples are described and illustrated herein to provide an overall 

understanding of the structure, function, and use of the disclosed articles and methods. The 

various examples described and illustrated herein are non-limiting and non-exhaustive. Thus, 

an invention is not limited by the description of the various non-limiting and non-exhaustive 

examples disclosed herein. Rather, the invention is defined solely by the claims. The 

features and characteristics illustrated and/or described in connection with various examples 

may be combined with the features and characteristics of other examples. Such modifications 

and variations are intended to be included within the scope of this specification. As such, the 

claims may be amended to recite any features or characteristics expressly or inherently 

described in, or otherwise expressly or inherently supported by, this specification. Further, 

Applicant reserves the right to amend the claims to affirmatively disclaim features or 

characteristics that may be present in the prior art. The various embodiments disclosed and 

described in this specification can comprise, consist of, or consist essentially of the features 

and characteristics as variously described herein. 

[0013] Any references herein to "various embodiments," "some embodiments," "one 

embodiment," "an embodiment," or like phrases mean that a particular feature, structure, or 

characteristic described in connection with the example is included in at least one 

embodiment. Thus, appearances of the phrases "in various embodiments," "in some 

embodiments," "in one embodiment," "in an embodiment," or like phrases in the 

specification do not necessarily refer to the same embodiment. Furthermore, the particular 

described features, structures, or characteristics may be combined in any suitable manner in 

one or more embodiments. Thus, the particular features, structures, or characteristics 

illustrated or described in connection with one embodiment may be combined, in whole or in 

part, with the features, structures, or characteristics of one or more other embodiments 

without limitation. Such modifications and variations are intended to be included within the 

scope of the present embodiments. 

[0014] In this specification, unless otherwise indicated, all numerical parameters are to be 

understood as being prefaced and modified in all instances by the term "about," in which the 
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numerical parameters possess the inherent variability characteristic of the underlying 

measurement techniques used to determine the numerical value of the parameter. At the very 

least, and not as an attempt to limit the application of the doctrine of equivalents to the scope 

of the claims, each numerical parameter described herein should at least be construed in light 

of the number of reported significant digits and by applying ordinary rounding techniques. 

[0015] Also, any numerical range recited herein includes all sub-ranges subsumed within the 

recited range. For example, a range of "l to 10" includes all sub-ranges between (and 

including) the recited minimum value of 1 and the recited maximum value of 10, that is, 

having a minimum value equal to or greater than 1 and a maximum value equal to or less than 

10. Any maximum numerical limitation recited in this specification is intended to include all 

lower numerical limitations subsumed therein and any minimum numerical limitation recited 

in this specification is intended to include all higher numerical limitations subsumed therein. 

Accordingly, Applicant reserves the right to amend this specification, including the claims, to 

expressly recite any sub-range subsumed within the ranges expressly recited. All such ranges 

are inherently described in this specification. 

[0016] The grammatical articles "a," "an," and "the," as used herein, are intended to include 

"at least one" or "one or more," unless otherwise indicated, even if "at least one" or "one or 

more" is expressly used in certain instances. Thus, the foregoing grammatical articles are 

used herein to refer to one or more than one (i.e., to "at least one") of the particular identified 

elements. Further, the use of a singular noun includes the plural and the use of a plural noun 

includes the singular, unless the context of the usage requires otherwise. 

[0017] As used herein, "intermediate" means that the referenced element is disposed between 

two elements but is not necessarily in contact with those elements. Accordingly, unless 

stated otherwise herein, an element that is "intermediate" a first element and a second 

element may or may not be adjacent to or in contact with the first and/or second elements, 

and other elements may be disposed between the intermediate element and the first and/or 

second elements. 

[0018] Failure of a fastener in a structural component can be a result of in-service fatigue, 

overload on the structural component, and corrosion. The present disclosure provides a blind 

fastener and a method of installation that can reduce installation forces and increase corrosion 

resistance. For example, the blind fastener according to the present disclosure may be 
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installed with an installation force less than a force that can fracture the mandrel. Reducing 

the installation force requirement and installing without a shock force occurring during 

fracture of the mandrel can enable lighter weight installation tools, longer life of installation 

tool components, limit damage to the structural components, and enhance ergonomics for 

operators using the installation tools. 

[0019] FIG. 1 illustrates a cross-sectional side view of an embodiment of a blind fastener 100 

according to the present disclosure. The blind fastener 100 can be adapted to be installed in a 

bore in a structure ( e.g., as illustrated in FI Gs. 2A-C, discussed below). The blind fastener 

100 can include a sleeve 102 and a mandrel 112. In various embodiments, the sleeve 102 is 

generally cylindrical. FIG. 1 shows a portion of the sleeve removed, exposing the mandrel 

112 therein. The sleeve 102 can comprise a first sleeve end 104, a second sleeve end 106, an 

elongate portion 128 disposed intermediate the first sleeve end 104 and the second sleeve end 

106, and a cavity 108 extending from the first sleeve end 104 to the second sleeve end 106. 

[0020] The cavity 108 of the sleeve 102 can comprise a diameter, d1, and be configured to at 

least partially receive the mandrel 112 therein. For example, the mandrel 112 can comprise a 

shape suitable to be received by the cavity 108, such as, for example, a generally cylindrical 

shape. The mandrel 112 can comprise a first mandrel end 114, a second mandrel end 116, 

and a shank region 122. The shank region 122 can extend intermediate the first mandrel end 

114 and the second mandrel end 116 and through the cavity 108. When the mandrel 112 is 

inserted in the cavity 108, the first mandrel end 114 can be disposed adjacent to the first 

sleeve end 104, and the second mandrel end 116 can be disposed adjacent to the second 

sleeve end 106. 

[0021] The first mandrel end 114 can comprise an enlarged portion 118 comprising a 

diameter, d2 , which can be greater than the diameter, d 1, of the cavity 108. The enlarged 

portion 118 can engage the first sleeve end 104 of the cavity 108 and inhibit further 

movement of the first mandrel end 114 into the cavity 108 of the sleeve 102. The enlarged 

portion 118 can apply a force to the first sleeve end 104 and can deform the first sleeve end 

104 during installation of the blind fastener 100. For example, the first sleeve end 104 can be 

crumpled (e.g., into a bulb shape) and/or expanded. 

[0022] The second mandrel end 116 can comprise a pull region 120 configured to be engaged 

by an installation tool ( e.g., installation tool 236, as illustrated in FIGs. 2A-B discussed 
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below). The pull region 120 can comprise an axial length, l, that is no greater than 4 times a 

diameter, d3 , of the shank region 122, such as, for example, no greater than 3.8 times, no 

greater than 3. 75 times, no greater than 3 .5 times, no greater than 3 .25 times, no greater than 

3 times, no greater than 2.5 times, no greater than 2 times, no greater than 1.5 times, or no 

greater than 1 times the diameter, d3 , of the shank region 122. The diameter, d3 , of the shank 

region 122 can be the major diameter (e.g., root) of the shank region 122. 

[0023] The pull region 120 can comprise a taper or a reverse taper. As illustrated, the pull 

region 120 can comprise a taper extending from the shank region 122. For example, as one 

moves along the pull region 120 away from the shank region 122 along a longitudinal axis of 

the blind fastener 100, the diameter of the pull region 120 can decrease. In certain other 

embodiments, the pull region 120 can comprise a reverse taper (not shown) where, as one 

moves along the pull region 120 away from the shank region 122 along the longitudinal axis 

of the blind fastener 100, the diameter of the pull region 120 increases. In various 

embodiments, the pull region 120 can be generally conical. In various other embodiments, 

the pull region 120 may not comprise a taper and the pull region 120 can be generally 

cylindrical. 

[0024] The pull region 120 can comprise at least one of a generally smooth region, an 

annular shoulder, a groove, and a bore, or can comprise another feature, configured to be 

engaged by an installation tool. For example, the pull region 120 can comprise grooves 126, 

as illustrated in FIG. 1, that can be engaged by an installation tool. 

[0025] The shank region 122 can define the longitudinal axis of the blind fastener 100. The 

shank region 122 can comprise at least one of a generally smooth region, a threaded region, 

an annular shoulder, and a groove. The threaded region, annular shoulder, and/or the groove 

can be external relative to the mandrel 112. In various embodiments, all or a portion of the 

shank region 122 includes grooves. For example, as shown in FIG. 1, the shank region 122 

of the blind fastener 100 includes grooves 130. In other embodiments, all or a portion of the 

shank region 122 lacks grooves. In various embodiments, all or a portion of the shank region 

122 includes an annular shoulder. In other embodiments, the shank region 122 lacks an 

annular shoulder. In various embodiments, all or a portion of the shank region 122 includes a 

threaded portion. In other embodiments, the shank region 122 lacks a threaded portion. 
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[0026] In various embodiments of blind fastener 100, the mandrel 112 does not comprise a 

breakneck groove or other feature configured to fracture upon installation of the blind 

fastener 100. For example, the shank region 122 may not comprise a breakneck groove or 

other feature configured to fracture upon installation of the blind fastener 100. The mandrel 

112 may remain intact after installing the blind fastener 100 into a structure. In various 

embodiments, the blind fastener 100 may comprise a breakneck groove or other feature 

configured to fracture upon installation of the blind fastener 100, and the blind fastener 100 

may be installed into a structure without fracturing of the breakneck groove or other feature. 

[0027] In various embodiments, the blind fastener 100 can comprise a single assembly of the 

sleeve 102 and the mandrel 112. In certain embodiments, the blind fastener 100 can consist 

of the sleeve 102 and the mandrel 112. In some embodiments, the blind fastener 100 can be a 

structural blind fastener, such as, for example, a structural blind rivet, structural blind bolt, or 

a structural blind stud. 

[0028] The blind fastener 100 can comprise at least one of a metal, a metal alloy, and a 

composite material. For example, in various embodiments the blind fastener 100 can 

comprise at least one of aluminum, an aluminum alloy, titanium, a titanium alloy, nickel, a 

nickel alloy, iron, an iron alloy, and a carbon fiber composite material. In various 

embodiments, the mandrel 112 can comprise a Rockwell hardness of at least HRC 25, such 

as, for example, at least HRC 30, at least HRC 35, at least HRC 40, at least HRC 43, at least 

HRC 44, at least HRC 45, or at least HRC 50. 

[0029] The sleeve 102 can comprise a collar 110 positioned adjacent to the second sleeve end 

106. The collar 110 can be configured to be engaged by an installation tool (e.g., installation 

tool 236 illustrated in FIGs. 2A-B) in order to facilitate installation of the blind fastener 100. 

The sleeve 102 can be configured to deform on the exit side of the structure and swage onto 

the shank region 122 an oppositely disposed entrance side of a structure. For example, the 

first sleeve end 104 can be deformed and the collar 110 can be swaged onto the shank portion 

122, as illustrated in FIG. 2C. In various embodiments, the collar 110 can be a head portion 

of the sleeve 102. 

[0030] As illustrated in FIGs. 2A-C, the blind fastener 100 can be installed into a bore 234 in 

a structure 232. The bore 234 can extend through the structure 232. The structure 232 can 

comprise, for example, at least one of a metal, a metal alloy, and a composite. For example, 
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in certain embodiments, the structure 232 can comprise at least one of aluminum, an 

aluminum alloy, titanium, a titanium alloy, nickel, a nickel alloy, iron, an iron alloy, and a 

carbon fiber composite material. 

(0031) In various embodiments, the structure into which the blind fastener 100 is assembled 

comprises aluminum and/or an aluminum alloy such as, for example, 7075 aluminum. With 

reference to the accompanying figures, the structure 232 can be configured as at least one of 

an aerospace component or structure, an automotive component or structure, a transportation 

component or structure, and a building and construction component or structure. The 

structure 232 can comprise a single layer of material or at least two layers of material. For 

example, as illustrated in FIGs. 2A-C, the structure 232 can comprise a first layer 242 and a 

second layer 244. Upon installation into the bore 234, the blind fastener 100 can secure the 

first layer 242 and the second layer 244 together, as illustrated in FIG. 2C. 

(0032) As illustrated in FIG. 2A, in a first configuration of the blind fastener 100 and the 

structure 232, the first mandrel end 114 of the blind fastener 100 can be positioned in 

alignment with the bore 234. To facilitate alignment of the blind fastener 100 with the bore 

234, the bore 234 can have a diameter, db, that is greater than the diameter, d2 , of the enlarged 

portion 118 of the first mandrel end 114, thereby allowing the mandrel 112 to readily move 

into and through the bore 234 when passing from a first configuration of the blind fastener 

100 and the structure 232, illustrated in FIG. 2A, to a second configuration, illustrated in FIG. 

2B. In various embodiments, the diameter, db, of the bore 234 can be less than the diameter 

of the sleeve 102 to allow the sleeve to readily pass into the bore 234. The diameter, d4, of 

the collar can be greater than the diameter, db, of the bore 234. In the second configuration, 

shown in FIG. 2B, the first mandrel end 114 has passed into the bore 234 and the collar 110 

of the sleeve 102 can be in forcible contact with the structure 232 at an entrance side 232a of 

the structure 232. The forcible contact between the collar 110 and the structure 232 can limit 

further axial movement of the sleeve 102 into the bore 234. 

(0033) Before or after insertion, a coll et 238 of the installation tool 236 can engage the pull 

region 120 of the blind fastener 100. For example, the collet 238 can be configured to 

forcibly contact an anvil 240 of the installation tool 236. The forcible contact can close the 

collet 238 around the pull region 120 where the collet 238 forcibly contacts the pull region 

120. Upon engagement, the coll et 238 can apply a force to the pull region 120 of the mandrel 

112. 
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[0034] The coll et 238 can move the mandrel 112 independently of the sleeve 102. For 

example, the collet 238 can retract within the installation tool 236 and move the mandrel 112 

as the collet 238 retracts due to the contact between the pull region 120 and the collet 238. 

Upon the collet 238 reaching a predetermined retraction distance into the installation tool, the 

anvil 240 can forcibly contact the second sleeve end 106. The forcible contact between the 

second sleeve end 106 and the anvil 240 can move the second mandrel end 116 in a vector 

different than a vector in which the second sleeve end 106 may be moving. For example, the 

installation tool 236 can move the pull region 120 distal from the collar 110 utilizing the 

collet 238 of the installation tool 236. 

[0035] In various embodiments wherein a pull region 120 of the mandrel 112 comprises 

grooves and a taper, the coll et 238 of the installation tool 236 may only be able to apply force 

to the pull region 120 to move the mandrel 112 if the coll et 238 and the grooves 126 of the 

pull region 120 are fully engaged, such as is illustrated in FIG. 2B. A partially engaged collet 

238 may not be able to apply a force to the pull region 120 sufficiently to appropriately move 

the mandrel 112 relative to the sleeve 102. The grooves and taper of the pull region 120 can 

reduce potential stripping of the grooves 126 due to crest-to-crest engagement. 

[0036] In a third configuration of the blind fastener 100 and the structure 232 illustrated in 

FIG. 2C, the first sleeve end 104 and the elongate portion 128 can be deformed on an exit 

side 232b of the structure 232 responsive to forcible contact from mandrel 112. The second 

sleeve end 106 can be swaged onto the shank region 122 on an oppositely disposed entrance 

side 232a of the structure 232 responsive to forcible contact from the anvil 240. For example, 

the collar 110 can be swaged onto the shank region 122. The swaging of the second sleeve 

end 106 and/or deformation of the first sleeve end 104 and/or elongate portion 128 can secure 

at least a portion of the blind fastener 100 in the structure 232. In that way, for example, the 

first layer 242 and second layer 244 of the structure 232 are secured together. As shown in 

the embodiments illustrated in FIGs. 2A-C, the mandrel 112 need not include a breakneck 

groove or other feature configured to fracture upon installation of the blind fastener 100. 

[0037] In various embodiments, the blind fastener 100 can be used in a method for fastening 

the structure 232. The method can comprise inserting the first mandrel end 114 into the bore 

234 in the structure 232. The coll et 238 of the installation tool 236 can engage with the pull 

region 120 of the blind fastener 100. After inserting the blind fastener 100 into the bore 234, 

the second sleeve end 106 of the blind fastener 100 can contact the anvil 240 of the 
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installation tool 236. The pull region 120 can be moved distal from the collar 110 utilizing 

the collet 238 of the installation tool 236. The first sleeve end 104 can be deformed on the 

exit side 232b of the structure 232, and the second sleeve end 106 can be swaged onto the 

shank region 122 of the mandrel 112 on the opposite, entrance side 232a of the structure 232, 

thereby securing at least a portion of the blind fastener 100 in the structure 232. 

[0038] The blind fastener according to the present disclosure can enable use of a smaller 

installation tool for installation since the force required to install the blind fastener may be 

less than a force that can fracture the mandrel. The blind fastener according to the present 

disclosure can have a variety of uses since the design of the sleeve may not have to 

accommodate the force required to fracture the mandrel. For example, the sleeve wall 

thickness can be reduced by, for example, 10% or 15%, which can save material cost. 

[0039] Various aspects of the invention include, but are not limited to, the aspects listed in 

the following numbered clauses. 

1. A blind fastener comprising: a sleeve comprising a first sleeve end, a second sleeve end, 

and a cavity extending from the first sleeve end to the second sleeve end; and a mandrel 

configured to be at least partially received by the cavity of the sleeve. The mandrel 

comprises a first mandrel end disposed adjacent to the first sleeve end and comprising an 

enlarged portion having a diameter greater than a diameter of the cavity, a second 

mandrel end comprising a pull region, and a shank region extending intermediate the 

first mandrel end and the second mandrel end. The pull region comprises an axial length 

no greater than 4 times a diameter of the shank region and is configured to be engaged by 

an installation tool. 

2. The blind fastener of clause 1, wherein the pull region comprises an axial length no 

greater than 3. 8 times the diameter of the shank region. 

3. The blind fastener of any one of clauses 1-2, wherein the pull region comprises an axial 

length no greater than 2 times the diameter of the shank region. 

4. The blind fastener of any one of clauses 1-3, wherein the pull region comprises a taper 

extending from the shank region. 
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5. The blind fastener of any one of clauses 1-4, wherein the mandrel does not comprise a 

breakneck groove. 

6. The blind fastener of any one of clauses 1-5, wherein the mandrel comprises a 

Rockwell hardness of at least HRC 25. 

7. The blind fastener of any one of clauses 1-6, wherein the mandrel comprises a Rockwell 

hardness of at least HRC 43. 

8. The blind fastener of any one of clauses 1-7, wherein the shank region comprises at least 

one of a threaded region, an annular shoulder, and a groove. 

9. The blind fastener of any one of clauses 1-8, wherein the pull region comprises at least 

one of a threaded region, an annular shoulder, and a groove. 

10. The blind fastener of any one of clauses 1-9, wherein the sleeve is generally cylindrical 

and the mandrel is generally cylindrical. 

11. The blind fastener of any one of clauses 1-10, wherein the blind fastener comprises at 

least one of a metal, metal alloy, and a composite material. 

12. The blind fastener of any one of clauses 1-11, wherein the blind fastener is adapted to be 

installed in a bore in a structure, the bore having a diameter greater than the diameter of 

the enlarged portion. 

13. The blind fastener of clause 12, wherein the sleeve further comprises a collar, the sleeve 

is configured to deform on a first side of the structure, and the collar is configured to 

swage onto the shank region on an oppositely disposed second side of the structure. 

14. The blind fastener of any one of clauses 12-13, wherein the structure comprises at least 

one of a metal, a metal alloy, and a composite material. 

15. The blind fastener of any one of clauses 12-14, wherein the structure is configured as at 

least one of an aerospace component, an automotive component, a transportation 

component, and a building and construction component. 

16. A method for fastening comprising inserting a first mandrel end of a blind fastener into a 

bore in a structure. The blind fastener comprises: a sleeve comprising a first sleeve end, 
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a second sleeve end, and a cavity extending from the first sleeve end to the second sleeve 

end; and a mandrel configured to be at least partially received by the cavity of the sleeve. 

The mandrel comprises a first mandrel end disposed adjacent to the first sleeve end and 

comprising an enlarged portion having a diameter greater than a diameter of the cavity, a 

second mandrel end comprising a pull region, and a shank region extending intermediate 

the first mandrel end and the second mandrel end. The pull region comprises an axial 

length no greater than 4 times a diameter of the shank region and is configured to be 

engaged by an installation tool. The method further includes: engaging a coll et of the 

installation tool with the pull region of the blind fastener; after inserting the first mandrel 

end into a bore, forcibly contacting the second sleeve end of the blind fastener with an 

anvil of the installation tool and moving the pull region distal from the second sleeve end 

utilizing the coll et of the installation tool; and deforming the sleeve on a first side of the 

structure, and swaging the second sleeve end onto the shank region on an oppositely 

disposed second side of the structure, thereby securing at least a portion of the blind 

fastener in the structure. 

17. The method of clause 16, wherein the pull region comprises an axial length no greater 

than 2 times the diameter of the shank region. 

18. The method of any one of clauses 16-17, wherein the pull region comprises a taper or 

reverse taper extending from the shank region. 

19. The method of any one of clauses 16-18, wherein the mandrel does not comprise a 

breakneck groove. 

20. The method of any one of clauses 16-19, wherein the blind fastener comprises at least 

one of a metal, a metal alloy, and a composite material. 

[0040] One skilled in the art will recognize that the herein described fasteners, structures, 

operations/actions, and objects, and the discussion accompanying them, are used as examples 

for the sake of conceptual clarity and that various configuration modifications are 

contemplated. Consequently, as used herein, the specific examples/embodiments set forth 

and the accompanying discussion are intended to be representative of their more general 

classes. In general, use of any specific exemplar is intended to be representative of its class, 

and the non-inclusion of specific components, devices, operations/actions, and objects should 

not be taken as limiting. While the present disclosure provides descriptions of various 
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specific aspects for the purpose of illustrating various aspects of the present disclosure and/or 

its potential applications, it is understood that variations and modifications will occur to those 

skilled in the art. Accordingly, the invention or inventions described herein should be 

understood to be at least as broad as they are claimed, and not as more narrowly defined by 

particular illustrative aspects provided herein. 
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CLAIMS 

What is claimed is: 

1. A blind fastener comprising: 

a sleeve comprising 

a first sleeve end, 

a second sleeve end, 

a cavity extending from the first sleeve end to the second sleeve end; and 

a mandrel configured to be at least partially received by the cavity of the sleeve, the 

mandrel comprising 

a first mandrel end disposed adjacent to the first sleeve end and comprising an 

enlarged portion having a diameter greater than a diameter of the 

cavity, 

a second mandrel end comprising a pull region, and 

a shank region extending intermediate the first mandrel end and the second 

mandrel end, 

wherein the pull region comprises an axial length no greater than 4 times a 

diameter of the shank region and is configured to be engaged by an 

installation tool. 

2. The blind fastener of claim 1, wherein the pull region comprises an axial length no 

greater than 3.8 times the diameter of the shank region. 

3. The blind fastener of claim 1, wherein the pull region comprises an axial length no 

greater than 2 times the diameter of the shank region. 

4. The blind fastener of claim 1, wherein the pull region comprises a taper extending from 

the shank region. 

5. The blind fastener of claim 1, wherein the mandrel does not comprise a breakneck 

groove. 

6. The blind fastener of claim 1, wherein the mandrel comprises a Rockwell hardness of at 

least HRC 25. 
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7. The blind fastener of claim 1, wherein the mandrel comprises a Rockwell hardness of at 

least HRC 43. 

8. The blind fastener of claim 1, wherein the shank region comprises at least one of, a 

threaded region, an annular shoulder, and a groove. 

9. The blind fastener of claim 1, wherein the pull region comprises at least one of a 

threaded region, an annular shoulder, and a groove. 

10. The blind fastener of claim 1, wherein the sleeve is generally cylindrical and the mandrel 

is generally cylindrical. 

11. The blind fastener of claim 1, wherein the blind fastener comprises at least one of a 

metal, metal alloy, and a composite material. 

12. The blind fastener of claim 1, wherein the blind fastener is adapted to be installed in a 

bore in a structure, the bore having a diameter greater than the diameter of the enlarged 

portion. 

13. The blind fastener of claim 12, wherein the sleeve further comprises a collar, the sleeve 

is configured to deform on a first side of the structure, and the collar is configured to 

swage onto the shank region on an oppositely disposed second side of the structure. 

14. The blind fastener of claim 12, wherein the structure comprises at least one of a metal, a 

metal alloy, and a composite material. 

15. The blind fastener of claim 12, wherein the structure is configured as at least one of an 

aerospace component, an automotive component, a transportation component, and a 

building and construction component. 

16. A method for fastening, the method comprising: 

inserting a first mandrel end of a blind fastener into a bore in a structure, the blind 

fastener comprising 

a sleeve comprising 

a first sleeve end, 
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a second sleeve end, and 

a cavity extending from the first sleeve end to the second sleeve end, 

and 

a mandrel configured to be at least partially received by the cavity of the 

sleeve, the mandrel comprising 

a first mandrel end disposed adjacent to the first sleeve end and 

comprising an enlarged portion having a diameter greater than 

a diameter of the cavity, 

a second mandrel end comprising a pull region, and 

a shank region extending intermediate the first mandrel end and the 

second mandrel end, 

wherein the pull region comprises an axial length no greater than 4 

times a diameter of the shank region and is configured to be engaged by an 

installation tool; 

engaging a collet of the installation tool with the pull region of the blind fastener; 

after the inserting, forcibly contacting the second sleeve end of the blind fastener with 

an anvil of the installation tool and moving the pull region distal from the second sleeve 

end utilizing the coll et of the installation tool; and 

deforming the sleeve on a first side of the structure, and swaging the second sleeve 

end onto the shank region on an oppositely disposed second side of the structure, thereby 

securing at least a portion of the blind fastener in the structure. 

17. The method of claim 16, wherein the pull region comprises an axial length no greater 

than 3.8 times the diameter of the shank region. 

18. The method of claim 16, wherein the pull region comprises a taper or reverse taper 

extending from the shank region. 

19. The method of claim 16, wherein the mandrel does not comprise a breakneck groove. 

20. The method of claim 16, wherein the blind fastener comprises at least one of a metal, a 

metal alloy, and a composite material. 

16 
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Incorporation by reference: where an clement of the imernationa[ appiication referred to in Article t I ( t )(iii)(d) or (e) or a part of the 
description, claims or drawings referred to in Rule 20.5(a) is not othenvise contained in this international application but is completely 
contained in an earlier application whose priority is claimed on the date on which one or more elements referred to in Article ll(l)(iii) 
"\-Yere firsl n::ceived by the receiving Office, thal element or part is, subject to confimiation under Rule 20.6, incorporated by refen::nce 
in this inlemati.onal application for the purposes of Rule 20.6. 

Box No. VU: INTERNATIONAL SEARCHI1"G AUTHORITY 

Choice of International Scan:hingAuthority (ISA) (~fmore than one International Searc!ung Authority is competent to carry out the 
i11ternational search indicare the Authority chosen; rhe two-letter code may be used): 

ISA/ KR 
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Confomation of Box No. VU USE OF' l!'.ARUE.:R SEARCH ANO CLASSIHCATION IU:Sl:LrS 

1. Request hy the applicant under Rule 4.12 

1.1 D The ISA indicated in Box No. VII is requested to take into account the results of the earlier search(es) indicated 
below (see also Notes to Continuation of' Box No. Vlf itern J; use of results of more than one earlier search) 

Filing date (day/month/year) Application Number Country (or regional Office) 

□ 

l.2 

□ 

□ 

Statement (Rule 4.l 2(ii)): this international application is the same, or substantially the same, as the application in respect of 
·which the earlier search was carried out except where applicable, that i1 is filed in a difterent language. 

Subinission of the earlier search results, where necessary* 
Availability of documents (Rules 12bis.l(c) and (d) and 12his.2(b)): the following documents are available to the ISA in a 
form and a manner acceptable to it, and faerefore DO NOT need to be submitted by the applicant to the receiving Office, or to 
fae ISA. 
D a copy of the results of the earlier search, 
D a copy of the earlier application, 
D a translation of the earlier application into a language which is accepted by the ISA. 
D a translation of the results of lhe earlier search into a language which is accepted by the ISA, 
D a copy of any document cited intheearliersearchresults !ifknown.p!ease md1cate below the documents available to the ISA): 

Request from the applicant to the receiving Office to transmit to the ISA a copy ofthe earlier search results (Rule 12bis.1(b) 
and (d)}: (where the earher search was not carried out bv the ISA indicated in Box i\/o. VIJ but by the same Office as that which 
1s actmg as receivillg Office: or where the earlier search results are other,vise available ro the receiving Office): the applicant 
requests the receiving Office to prepare and transmit to the ISA a copy of the earlier search results. 

* The applicant only needs to famish a copy of the earlier search resuhs to the receiving Office, or the ISA, if none of 1he scenarios 
mentioned under item 1 applies. (See item 10 in the check-/isl and also Notes to Continuation o/Box No. Vfl, item i) 

D Further earlier searches are indicated on a continuation sheet 

2. Transmission of the earlier search and classification results to the ISA by the receiving Office where the applicant DID NOT 
make a request under Rule 4. J 2 

2.1 \,\There the international application claims priority of an earlier application. sul:ljectto Article 30(2)( a) and (3 ), the receiving Office: 
- shall trnnsmit a copy of the earlier search and classification results tot.lie ISA (unless such copy is already available tot.lie ISA), 

where the earlier applicat10n was filed wilh the same Office as that which is acting as the receiving Office and !hat omce has 
carried out the earlier search in respect of the earlier application (Rule 23his.2(a) ); 

- may transmit such a copy if the earlier application was filed with a different Office, but where 1he resul!s of thai earlier search 
and classification are nevet1lteless available to !he receiving Office (Rule 23his.2(c)). 

However, where the applicant did not request the receiving Office to transmit to the !SA a copy of the earlier search results under 
Rule 4.12 (see above item 1 ), in respect of an earlier search carried out on the following earlier application, the primity of which is 
subsequen1ly claimed in this international application, the applicant may consider (see also Notes to Continuation ol Box No. Vil; 
item 2; use of'more than one earlier search): 
Filing date (d1~Viinomh/year! Application Number Coun1ry (or regional O/]ice) 

2. 2 Reque;;t not to trnmmit the earlier 1-earch results by the receiving Office to the ISA (Rule 23bis.2(b )) 
D to rcqiiest !hat the receiving Office DOES NOT transmit the results of the earlier search to the ISA (Rule 23bis.2(b)) (may on!v 

be checked where the international application is filed with the follow mg rece1vi11g Offices: DE, FI and /5E) 

2.3 

□ 

□ 

--□ 

Authodzafom totrnnsmitthe earlier-search and classification results by the receiving Office to the ISA(Rule23bis.2(a) and (e)) 
to authorize the receiving Office to trammit the results of the earlier search and classification to the [SA (Rule 23his.2(e)) (mav 
onlv be checked where the mternatwnal apphcatwn zsfi!ed with the following receiving O_tfices: AU, CJ-I, CZ, FI. HU. IL, JP. NO, 
SE; SG and US) 
to authorize the receiving Office to transmit the results of the earlier international search and classiftca1ion 10 the IS A(Rule 2 3bis.2(a) 
and Article 30(2)(a) and (3 )) (may only be checked ,+here the earlier search concerns an international application, rhe priority 
of tvhich is s·ub.._..,~equent,fv claimed in thi5; international ap11lication and ·where the earlier international '-vearch }Fas carried out b_v a 
different JSA than the I.'5A chose!l in Box No. Vlf) 

Further earher searches are rnd1cated on a continua!lon sheet. 

Box No. VIII DECLARATIONS 
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□ Box No. VIII (ii) 

Declaration as to the identity of the inventor 

Declaration as to the applicant's entitlement, as at tl1e international filing 
date, to apply for and be granted a patent 

Declaration as to the applicant's entitlement, as at the international filing 
date, to claim the priority of 1he earlier appiication 

Declaration of inventors hip ( only for the purposes or the designation of the 
United States of America) 

Number of 
declarations 

3 

D Box No. vm (iii) 

~ Box No. vm (iv) 

D Box No. vm tv) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty 

Form PCT/RO/101 (third sheet) (revised Ja.'luary 2019) See Notes to the request form 
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Sheet No. 7 

Box No.1X CHE-CK LIST for IFS-Web filings - tl1is sheet is only to be used when filing an international appiication with RO/US via EFS-Web 

This interna1ional application 
contains 1he follovdng: 

Number This international application is accompanied by fae 
of sheets following item(s) (mark the applicable check-boxes below 

and indicate in right co!utnn the number c~(each 1te11l): 
(a) request form PCT/ROilOl 

(including any decimations 
and supplemental sheets) .. 

(b) description (excluding any 
sequence ii sting part of the 
description, see (f). below). 

(c) claims ..... 

( d) abstract . . . . 

( e) draivings (if any). . 

( O sequence ii sting part of the 
description in the form of an 
image file (e g. PDF) 

Total m.1.mbcr of sheets (inclucljng the 
sequence listing part of the desc1iption 
if filed as an image file) . . . . . .. 

(g) sequence listing part of the description 

7 

13 

3 

1 

4 

l. jg! 

2. □ 

3. □ 

4. □ 

fee calculation sheet. ......... . 

original separate power of attorney 

original general power of attorney. 

copy of general power of attorney; reference 
number: ... 

5. D primity document(s) idcn1ificd in Box Ko. VI 
as itcm(s) ... 

6. D Translation of international application into 
(language): 

1. D separate indications concerning deposited 
microorganism or other biological material 

8. D (on~y where item (J) is marked in the left columfl) 
copy of the sequence hsting in electronic form 
( Annex GS T. 25 text file) not forming part of 

28 the international application but furnished only 
for the 1mrposes of international search under 
Rule l3ter .. 

D filed in the fom, of an Annex CiST.25 text 
file 

9. D (only }Vhere iteHJ (/J (in the left coltunn) and itetn 8 (above) 
are marked! a statement confirming that "the information 
recorded in electronic form submitted under Rule l3ter 

D \VILL BE filed separately on physical data 
cai-rier(s), on fae san1e day and in the form 
of a,."l Annex CiS T.25 text me 

indicate 1ype and number ofphyslcal daia 
canier(s) ... 

Figure of the drawings which 
should accompany the abstract: 1 

is identical to the sequence listing as contained in the 
international applicatio11' as filed via EFS-\:Vcb: .. 

10. D copy ofresults of earlier search(es)tRule l2bis. l (a)) 

Language of filing oft.lie 
international applica110n English 

BoxNo,X SIGNATURE OF APPLICANT,AGENT OR COMMON REPRESENTATIVE 

Kumber 
of items 

1Ve:xt to each signature: indicate the name ~/the person s1gn1ng and rhe cc;pacity :n which the person signs (i._fsuch capac:ty is not ohviousfrorn reading the request). 

iRobert J. Sovesky/ 

Robert J. Sovesky 
Registration No. 73,798 

1. Date of actual receipt of the pw-ported 
international application: 

07 

3. Con-ec,cd date of ac1uai receipt due to later but 
timely received papers or drawings completing 
the purp011ed international application: 

4 Dale oftimelv receipl or the reouired 
corrections u .. :ider PCT Article 11(2): 

5, Irnernational Searching Authority KR (if1wo or more are competent): 

F or rece1vmg Off ; ice use on y 

February 2019 (07.02.2019) 2. Drawings: 

□ received: 

D not received: 

I 
6. □ Transmittal of search copy delayed 

until search foe is paid 

For fatemational Bureau use only 

Date of receipt of the record copy 
by fae International Bureau: 

Form PCTiRO/10 l (last sheet -- EFS) (revised January 2019) See Notes to the request form 
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PATENT COOPERATION TREATY PCT/US2019/016973 

PCT 
NOTIFICATION OF THE RECORDING 

OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instrnctions, Section 422) 

Date of mailing (day/month/year) 

22 April 2021 (22.04.2021) 

Applicant's or agent's file reference 

180639PCT 

International application No. 

PCT/US2019/016973 

1. The following indications appeared on record concerning: 

~ the applicant D the inventor 

Name and Address 

ARCONIC INC. 
201 Isabella Street 
Pittsburgh, PA 15212-5858 
United States of America 

From the INTERNATIONAL BUREAU 

To: 

SOVESKY, Robert, J. 
K&L Gates LLP 
210 Sixth Avenue 
K&L Gates Center 
Pittsburgh, PA 15222-2613 
Etats-Unis d'Amerique 

IMPORTANT NOTIFICATION 

International filing date (day/month/year) 

07 February 2019 (07.02.2019) 

D the agent D the common representative 

State of Nationality 

I 
State of Residence 

us us 
Telephone No. 

Facsimile No. 

E-mail address 

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

□ the person ~ the name D the address □ the nationality □ the residence 

Name and Address State of Nationality I State of Residence 

HOWMET AEROSPACE INC us us 
201 Isabella Street Telephone No. 

Pittsburgh, PA 15212-5858 
United States of America Facsimile No. 

E-mail address 

D Notifications by e-mail authorized 

3. Further observations, if necessary: 

4. A copy of this notification has been sent to: □ the International Preliminary Examining Authority 

~ the receiving Office ~ the designated Offices concerned 

□ the International Searching Authority □ the elected Offices concerned 

□ the Authority(ies) specified for supplementary search □ other: 

The International Bureau of W1PO Authorized officer 
34, chemin des Colombettes 

Al Harrasi Tariq 1211 Geneva 20, Switzerland 
e-mail pct.team4@wipo.int 
Telephone No. +41 22 338 74 04 

Forni PCT/IB/306 (revised January 2020) 1/NPRKVTL3M7J7X0 
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PATENT COOPERATION TREATY PCT/US2019/016973 

CORRECTED VERSION 

PCT 
NOTIFICATION OF THE RECORDING 

OF A CHANGE 

(PCT Rule 92bis.l and 
Administrative Instrnctions, Section 422) 

Date of mailing (day/month/year) 

27 April 2021 (27.04.2021) 

Applicant's or agent's file reference 

180639PCT 

International application No. 

PCT/US2019/016973 

1. The following indications appeared on record concerning: 

~ the applicant D the inventor 

Name and Address 

ARCONIC INC. 
201 Isabella Street 
Pittsburgh, PA 15212-5858 
United States of America 

From the INTERNATIONAL BUREAU 

To: 

SOVESKY, Robert, J. 
K&L Gates LLP 
210 Sixth Avenue 
K&L Gates Center 
Pittsburgh, PA 15222-2613 
Etats-Unis d'Amerique 

IMPORTANT NOTIFICATION 

International filing date (day/month/year) 

07 February 2019 (07.02.2019) 

D the agent D the common representative 

State of Nationality 

I 
State of Residence 

us us 
Telephone No. 

Facsimile No. 

E-mail address 

2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

□ the person ~ the name D the address □ the nationality □ the residence 

Name and Address State of Nationality I State of Residence 

HOWMET AEROSPACE INC. us us 
201 Isabella Street Telephone No. 

Pittsburgh, PA 15212-5858 
United States of America Facsimile No. 

E-mail address 

D Notifications by e-mail authorized 

3. Further observations, if necessary: 

4. A copy of this notification has been sent to: □ the International Preliminary Examining Authority 

~ the receiving Office ~ the designated Offices concerned 

□ the International Searching Authority □ the elected Offices concerned 

□ the Authority(ies) specified for supplementary search □ other: 

The International Bureau of W1PO Authorized officer 
34, chemin des Colombettes 

Al Harrasi Tariq 1211 Geneva 20, Switzerland 
e-mail pct.team4@wipo.int 
Telephone No. +41 22 338 74 04 

Forni PCT/IB/306 (revised January 2020) l/GKRSTGZZFRCL50 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 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 contains a valid 0MB control number. 

Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor l~oberl B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit I ( Not for submission under 37 CFR 1.99) 
Examiner Name I 
Attorney Docket Number I 118508/US01/PCTNS/180639P 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 51-101469 µp u 1976-08-14 
Huck Manufacturing 
Company 

2 JJ-060608 µp u 1991-06-14 Tokin Corp. 

3 51-035214 µp u 1986-03-04 Wakai & Co., Lid. 

EFSWeb2.1.18 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 118508/US01 /PCTNS/180639P 

4 JO 14-029210 UP A 2014-02-13 Newfrey LLC 

5 10-2005-0037765 KR A 2005-04-25 Hyundai Motor Company X 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 ntemational Search Report and Written Opinion for International Application No. PCT/US2019/016973 mailed 
November 7, 2019 10 pages. 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 

EFSWeb2.1.18 
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Application Number 

Filing Date 
INFORMATION DISCLOSURE First Named Inventor I Robert B. WILCOX 
STATEMENT BY APPLICANT 

Art Unit 
( Not for submission under 37 CFR 1.99) 

Examiner Name I 
Attorney Docket Number 118508/US01 /PCTNS/180639P 

CERTIFICATION STATEMENT 

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

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

OR 

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

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

See attached certification statement. 

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

X A certification statement is not submitted herewith. 
SIGNATURE 

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

Signature /Robert J_ Sovesky/ Date (YYYY-MM-DD) 2021-07-19 

Name/Print Robert J. Sovesky Registration Number [73798 

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

EFSWeb2.1.18 
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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 the Freedom of Information Act requires disclosure of these records. 

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

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

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

EFSWeb2.1.18 

Petitioner's Ex. 1003-285



lnventor{s): 

Applicant(s}: 

Classification: ~ international: F16B19/10; (IPC1-7): Fi6B19/10 
~ cooperative: 

Application number: JP19890122424U 19891018 

Priority number(s}: JP19890122424U 19891018 
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Oll .il~£I-t::-1Etl:i§.£t, {;t-7I ~mB~~ At0IOII ¥.:il {;!-ll FRP B'iii!s>.I 
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-§-ofAI ruor 1:11-§-~ ~?J .. q~ * £.!ct. '.:E~ ~2.r~oI ;;ttAiolJii s.:It:­
ti?l0I ~S:1o~xI ™ot til,';;q 7<lI2.f~ 1:Jlii.1~ ~xi P.J:-t::- FRP B'iii!~ i:J 
~~ * £.!t:- ~t:lOI ~q. 

CHJI£El'!(R.epresentative drawing) 

FRP panel assembly structure and method thereof 

Abstract 

The present invention relates to the junction and the bonding m 
ethod for welding the FRP panel with the dissimilar panel, and a 
fter it is inserted into the through-hole formed in the FRP panel 
and it is settled in the first junction in which the first mounting 
portion is the top surface of the FRP panel it consists of combini 
ng means which are inserted into the inner side of the pop nut, 
fixed to the FRP panel and the pop nut placing the junction pan 
el in the interval and is fixed to both sides of the FRP panel sine 
e the external diameter becomes comprehensive in the second j 
unction which is the first junction and opposite surface of the FR 
P panel by the tool equipped with the screw thread going in gea 
r with the screw thread formed in the inner side being inserted 
and advanced to the insertion direction and opposite direction a 
nd the second mounting portion is formed and fastened up and 
the number of process can be reduced than the junction of usin 
g the conventional bracket by using such junction and bonding 
method and the expense can be reduced by nots using the sepa 
rate bracket. Moreover, it has the advantage of molding the FRP 
panel in which the space which the bracket occupies is not nece 
ssary and which does not receive the spatial restriction. 
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Claim 1: 

10 

As the junction between the FRP panel and the junction panel: t 
he FRP panel junction it is inserted into the through-hole forme 
d in the FRP panel and it is settled in the first junction in which t 
he first mounting portion is the top surface of the FRP panel ; a 
nd of comprising combining means which are inserted into the i 
nner side of the pop nut which places the pop nut fixed to the F 
RP panel and Lee solid junction panel in the interval since the e 
xtemal diameter becomes comprehensive in the second junctio 
n which is the first junction and opposite surface of the FRP pan 
el by the tool equipped with the screw thread going in gear with 
the screw thread formed in the inner side being inserted and ad 
vanced to the insertion direction and opposite direction and the 
second mounting portion is formed and fixed to both sides of th 
e FRP panel and are fastened up. 

Claim 2: 

As for claim 1, the FRP panel junction it uses the bonding metho 
d between the first junction of the FRP panel and the first moun 
ting portion ; and where the anti-rotation means is inserted bet 
ween the combining means and junction panel. 

Claim 3: 

To the bonding method for welding the FRP panel to the junctio 
n panel: the FRP panel bonding method comprising: inserting to 
the inner side of the pop nut the tool inserting the pop nut equi 
pped with the body, and the first mounting portion in the upper 
portion of the body equipped with the step of forming the throu 
gh-hole on the FRP panel, and the screw thread in the inner sid 
e in the through-hole and includes the screw thread going in ge 
ar with the inner side of the pop nut to place in the interval and 
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insert into the pop nut and tighten the junction panel the combi 
ning means, equipped with the step of adhering the pop nut do 
sely to the first junction, the step that it experiences the tool du 
e to the insertion direction and opposite direction ; the second j 
unction, and the screw thread going in gear with the pop nut; t 
he step of adhering the pop nut closely to the first junction is th 
e top surface of the FRP panel; and the step that it experiences 
the tool due to the insertion direction and opposite direction ; th 
e second junction is the first junction and opposite surface of th 
e FRP panel broadens the external diameter of the pop nut and i 
t forms the second mounting portion ; and the first mounting po 
rtion and the second mounting portion of the pop nut adhere clo 
sely with the first junction and the second junction of the FRP p 
anel. 

Background Art 

The present invention relates to the junction with the panel diff 
erent from the panel of the FRP material and bonding method. 
More specifically, it is about the junction and the bonding metho 
d for using the separate bracket and welding the panel different 
from the FRP panel as the easily using the pop nut. 

Generally, the panel used for the panel of the FRP material, esp 
ecially, the crash pad of the vehicle etc. is made with the hand I 
ayup (hand lay up) construction method. There is a problem tha 
t means for combining inside FRP with the different part cannot 
be set up in the method in which the hand layup construction m 
ethod more and more laminates FRP in more and more and havi 
ng the predetermined thickness in the laminate. Therefore, it do 
es using the separate combining means the FRP panel manufact 
ured by such hand layup construction method is adhered with t 
he dissimilar panel. 

The method for setting up the separate bracket (20) and bindin 
g the crash pad bottom panel (40) in the side (11) to weld amo 
ng the FRP panel (10) conventionally shown in figures 1 and 2 u 
sing the combining means (30) including the bolt etc. in order t 
o weld the crash pad of the vehicle which was one of FRP panel 
manufactured by the hand layup construction methods with the 
crash pad bottom panel, was used . 

Specifically, the bracket {20) has the structure it includes the mi 
ddle side (21}, and the wing portion {22) in left and right of the 
middle side (21) and where the middle side (21) is comprised le 
ft and right wing portion {22.) and stepped pulley. In the middle 
side {21), the through-hole (210) in which the combining mean 
s (30) including the bolt etc. is penetrated is formed and the nu 
t (3l) going in gear with the bolt etc. is fixed to and combined i 
n the rear surface of the middle side (21) with the welding lam 
p. Moreover, left and right wing portion (22) may be provided wi 
th the rivet hole (2.20) for the riveting. 

Left and right wing portion (22) of the bracket (20} are combine 
d in the FRP panel (10) through the rivet hole (220) using the ri 
vet (221). Thereafter, the crash pad bottom panel (it for the sak 
e of convenience in illustration says to be hereinafter the " junct 
ion panel "this with 40.) to weld is positioned at the middle sid 
e (21) of the bracket (20). The junction panel (40) may be prov 
ided with the hole {41} through which in advance, the combinin 
g means including the millivolt etc pass. Then, if the combining 
means (30) including the bolt etc. is inserted on the through-ho 
le (210) formed in the hole (41) and bracket (20) and it tighten 
s, the bracket (20) and junction panel (40) stick with the nut 
(3l) fixed to the bracket (21) and the FRP panel (10) in which a 
ccordingly the bracket (20) is fixed is welded into the junction p 
anel (40). 

This kind of the conventional bonding method has the FRP panel 
and the process of the rivet welding the bracket to the FRP pan 
el it forms the hole for the riveting on the wing portion of the br 
acket, and the problem the number of work process welding the 
junction panel including the process etc. increases the bracket a 
nd that the process need the part including the bracket etc. and 
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cost is very much required. Moreover, there is a problem that th 
e separate space accommodating the bracket is necessary and t 
he moldability of the FRP panel is limited. 

Summary of Invention 

Effects of the Invention 

As shown in it looks into the above the invention provides the 
FRP panel and the junction of welding the junction panel it 
tightens the combining means is inserted into the pop nut the 
junction panel is placed in the interval the first mounting 
portion and the second mounting portion are formed the pop 
nut is made with both sides (first and second junction) and 
close adhesion fixation of the FRP panel and method thereof. In 
that way the number of process can be reduced than the 
structure of using the conventional bracket and the expense can 
be reduced by nots using the separate bracket. Moreover, it has 
the advantage of molding the FRP panel in which the space 
which the bracket occupies is not necessary and which does not 
receive the spatial restriction. 

The object of the invention is to provide the FRP panel, the junc 
tion and the bonding method for welding the junction panel as t 
he easily the combining means including the bolt etc. is bound i 
n the pop nut the junction panel is placed in the interval the po 
p nut is fixed to the FRP panel with the hole is formed on the FR 
P panel for solving the problem. 

To accomplish the above objects, the invention relates to the ju 
nction between the FRP panel and the junction panel: the first 
mounting portion is included in the inner side in the body and u 
pper portion of the threaded cylindrical shape and after it is inse 
rted into the through-hole formed in the FRP panel and the bod 
y are settled in the first junction in which the first mounting por 
tion is the top surface of the FRP panel the FRP panel and juncti 
on panel can be bound including the combining means which is i 
nserted into the inner side of the pop nut which places the pop 
nut, fixed to the FRP panel and junction panel in the interval sin 
ce the external diameter becomes comprehensive in the second 
junction which is the first junction and opposite surface of the F 
RP panel by the tool equipped with the screw thread going in ge 
ar with the screw thread formed in the inner side being inserted 
and advanced to the insertion direction and opposite direction a 
nd the second mounting portion is formed and fixed to both sid 
es of the FRP panel and is fastened up without the separate bra 
cket. 

Moreover, the bonding method is used between the first junctio 
n of first mounting portion and FRP panel of the present inventi 
on and the anti-rotation means is inserted between the combini 
ng means and junction panel and the pop nut is closely fixed ab 
out the FRP panel and it is not rotated. 

Moreover, to the bonding method in which the invention welds t 
he FRP panel to the junction panel: the step: tool of inserting th 
e tool equipped with the screw thread inserting the pop nut equi 
pped with body, and the first mounting portion in the upper port 
ion of the body equipped with the step of forming the through-h 
ole on the junction of the FRP panel, and the screw thread in th 
e inner side in the through-hole and goes in gear with the inner 
side of the pop nut to the inner side of the pop nut and adherin 
g the pop nut closely to the first junction which is the top surfac 
e of the FRP panel is suffered due to the insertion direction and 
opposite direction. In that way the second junction which is the 
first junction and opposite surface of the FRP panel broadens th 
e external diameter of the pop nut and the second mounting po 
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rtion is formed and the FRP panel bonding method comprising t 
he step of placing the junction panel in the interval and insertin 
g the step that the first mounting poition and the second mount 
ing portion of the pop nut adhere closely with the first junction 
and the second junction of the FRP panel and the combining me 
ans equipped with the screw thread going in gear with the pop 
nut into the pop nut and tightening is provided. 

Hereinafter explain more specifically about referring to the figur 
e, the FRP panel junction according to the invention and the att 
ached method thereof. It is drawing in which fig. 3 shows the st 
ate where the pop nut is inserted into the FRP panel. It is drawi 
ng in which fig. 4 shows the process of forming the second mou 
nting portion on the pop nut using the tool. It is drawing in whic 
h fig. S shows the process of removing the tool. And figure 6 is 
drawing showing the FRP panel and the state where the junctio 
11 panel is welded using the combining means. 

As shown in Figure 3, the pop nut (50) is the thickness used for 
the invention when welding panel etc., is thin and cannot make 
the tap it uses. It consists of the first mounting portion (53) for 
med in the head part of the body (52) and the cylindrical body 
(52) including the screw thread (51) in the inner side. It is inser 
ted into the through-hole (l10) formed in the FRP panel (10) w 
hich the pop nut (50) welds. The side in which the first mountin 
g portion {53) is welded to the FRP panel {10) is comprised the 
first junction (12). The pop nut (SO) is adopted to the FRP panel 
(10) between the first mounting portion (53) and the first juncti 
on (12) using the bonding method {l11) including the FRP exclu 
sive adhesive etc. and it does not rotate. 

Referring to figures 3 through 5, the process of forming the sec 
ond mounting portion (54) on the pop nut (50) using the tool (6 
0) can be known about the pop nut (50) settled in the FRP pane 
I (10). In the tool {60) is the outer periphery, the threaded tool 
rod (61) going in gear with the screw thread (51) formed in the 
pop nut (SO) inner side is included and if it rotates at the arrow 
direction of fig. 1 after the tool (50} is inserted into the pop nut 
(50), the screw thread (51) of the pop nut (50) and tool rod (6 
l} goes in gear. If the tool rod (6l} is completely inserted into t 
he pop nut (50) , the first mounting portion (53) of the pop nut 
(50) more adheres closely to the first junction {12) of the FRP p 
anel (10). Then, it can be more adamantly fixed with the bondin 
g method (111) in which the first mounting portion (53) and the 
first junction {12) are inserted into the interval. Then, the state 
where the tool rod (61) goes in gear is maintained. If the tool r 
od (61) is dragged by the insertion direction and opposite direct 
ion , the power in which the pop nut {SO) goes in gear with the 
tool rod (61) and pulled is delivered to the pop nut (50). Due to 
this, in the second junction (13) which is the first junction (12) 
and opposite face of the FRP panel {10), the deformation in whi 
ch the pop nut (SO) widens to the outside is caused and the sec 
ond mounting portion (54) is formed (fig. 4 the, refer to Figure 
S). Then, the tool (50) is rotated and it separates from the pop 
nut (50). 

Accordingly, the first mounting portion {53) and the second mo 
unting portion (54) the pop nut (50) are closely fixed in as sho 
wn in Figure S with the first junction (12) and the second juncti 
on (13) of the FRP panel (lO). The junction panel (40) is welded 
with as shown in after is 6 using the combining means {30) incl 
uding the bolt etc. The combining means (30) the screw thread 
(32) going in gear with the screw thread (51) formed in the inn 
er side of the pop nut (50) is formed in the outside. As to the ju 
nction process, the hole {41) formed in the junction panel (40) i 
s coincided with the inner side of the pop nut (50) fixed to and 
combined with the FRP panel (10) and if the junction panel {40) 
is placed in the interval and the combining means (30} is insert 
ed and it tightens, the FRP panel (10) and junction panel (40) 
are welded. Then, the anti-rotation means (33} including the wa 
sher etc. can be used between the head unit of the combining 
means (30) and junction panel (40) in order to prevent the rota 
tion of the pop nut (50). Especially, it is effective for the anti-rot 
ation of the pop nut (SO) to adopt that the diameter of the anti-
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rotation means (33) is identical with the diameter of the pop nu 
t (50). 

showing the junction of the conventional FRP panel Figure 2 is a 
cross-sectional view : 

showing the welded state of the conventional FRP panel Figure 
3 is a drawing: 

showing the state where the pop nut is inserted into the FRP pa 
nel Figure 4 is a drawing: 

£ 5g ~~1'\:1~ Ol-§-or01 FRP B'~i!.f ;:;;J~B~OI ~~¥.:! iJEII~ q showing the process of forming the second mounting portion on 
the pop nut using the tool Figure 5 is drawing and E,tlr,-e £\::!OICr. 

50 : filt.:J.§. 51 : LI-N-/::1 

Disclaimer 

showing the process of removing the tool Figure 6 is drawing sh 
owing the FRP panel and the state where the junction panel is w 
elded using the combining means. 

The description 003e # 

of the denotation about the main part of 003c# drawing. lO: th 
e FRP panel 12: the first junction 

. 13: the second junction 30: the combining means 

. 33: the anti-rotation means 40: the junction panel 

. 50: the pop nut 51: the screw thread 

. 52: the body 53, 54: first and second mounting portion 

. 60: the tool 61: the tool rod 
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WRITTEN OPlNlON OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

lntemational application No. 

PCT/US2019/016973 

Box No. I na,i, of this opinion 

l. \Vith regard to the language, thi,; opinion has been established 011 the basis of· 

2. 

~ th.e international application m the language in which it was filed 

D a translation of the international application into ______________ which is the language of a 

Di 
translation furrrished for the purposes of international search (Rules 12. 3( a) and 23. l(b)) 

This opinion has been established taking into accmmt the rectification of an ohvimi~ mi,takt: anthodzed by or notified 
to this Authority unde1 Rule 91 (Rul-: 43bis. l(a)) 

3. □ 'vVith regard to any nucleotide and/01· amino acid sequence disclosed in the international application, this opinion has 
been estnblished on the basis of a sequence listing: 

a. D fonmng part of the rnternational apphcation as filed: 

D in the form ofan Annex C/ST.25 textfile. 

D on paper or in the form of an image file. 

b. D farni shed together with the international app \ication under PCT Rule J 3ter. l(a) for the purposes of international 
search onJy in the fo1m of an Annex C/ST.25 text file. 

c.O funushed subsequent to lhe inlermmonal filing dme for the purposes of mternational ,;earch only: 

D in the form of an Annex C/ST.25 text file (Rule 13/er.l(a)). 

D on paper or in the form of an image file (Rule l3ter. l 0)) and Administrative lnstmclions, Section 713). 

4. D In addition, in the case that more than one version or copy of a sequence hsting has been filed or fo.rnished. the required 
statements that the information in the subsequem or additional copies is identical to that fomung part of the applical10n as 
filed or does not go beyond the applica1ion as filed, as appropriate, were furnished. 

5. Additional comments: 
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WRITTEN OPINION OF THE 
INTElc~A'HONAL SEARCHING- AUTHORITY 

[n1erna1ional applicatiou No. 

PCT/US2019/016973 

Box No. V Reasoned statement umlet· Rule 43bisJ(a)(i) with n•ganl to novelty, lnvemive §tep or industrial ap11lkability; 
citations and explanations suppoiiing §uch statement 

l . Statement 

Novelty (N) Claims 

Claims 

1-20 YES -----------------------
NONE NO 

Inventive step (IS) Claims 

Claims 

NONE 

1-20 

______________________ YES 

_______________________ NO 

[ndusuial applicability (IA) Claims 1-20 
----------------------

Claims NONI: 

2. Citations and explanations : 

Reference is made to the following documents: 

Dl: JP 51-101469 U (HUCK MANUFACTURING COMPANY) 14 August 1976 

D2: JP 03-060608 lJ (TOK!N CORP) 14 June 1991 

I Novelty and Inventive Step (PCT Article 33(2) and (3)) 

l Claims l-15 

l l (]airn l 

YES 

NO 

D l, which 1s considered to he the closest pnor art to the subject matter of claim 1, 

discloses a blind fastener compnsrng: a sleeve (5) compnsrng a first sleeve end (9), a second 

sleeve end (8), a cavity (7) extending from the first sleeve end to the second sleeve end; and 

a m;:mdrel (6) configured to be at least partially rece1ved by the cavity of the sleeve, the 

mandrel compnsmg a first mandrel end disposed adjacent to the first sleeve end (9) and 

compnsmg an enlarged portion (11) having a diameter greater than a diameter of the cavity 

(7), a second mandrel end compnsmg a pull region (20), and a shank reg10n extending 

intermediate tht: first mandrel end and the second mandrel end. wherein the pull region (20) 

comprises an axial length greater than 4 times a diameter of the shank region (see claim 1 and 

figures l -2) 

Claim l differs from Di m that a pull region cornpnses a:n axial h.'.ngth no greater than 4 

times a diameter of a shank region and 1s configured to be engaged by an installation tool. 

Ifowever, D2 discloses that a pull region compnses an axial length no greater than 4 times a 

diameter of a shank ( l 0) and is configured to be engaged by an installation tool (9) (see claim 

l and figures l--5). 

Continued 011 Supplemental Box 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. VH Crriain defects in the international application 

International application No. 

PCT/US2019/016973 

The follmving defects in 1.hc form or contents of the international application have been noted: 

Claims 4- l 2, 14-15 and 19-20 do no1 comply ,vith PCT Rnk 6.4(a) becmm: nmlriplc dependent claims shollld nor se1ve as a basis 
for any other multiple dependent claim. 
(Note: The written opinion has been established on the assumption that claims 4-12, 14-15 are dependent on claim l: and tha, claims 
19-20 are dependenr on claim 16) 
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WRITTEN OPINION OF THE 
INTERi~ATIONAL SEARCHING AUTHORITY 

Su11pli:mental Box 

fn case the ,paee in :my of the jll"ecedfog lwxe8 i~ not suffident. 
Continuation of: Box No. V 

lntcrnatiomil application No. 

PCT/US20l 9/0 Hi973 

Accordingly, claim l would have been obvious over Dl m view of D2. l11erefore, clann 1 

does not involve an inventive step. 

1.2. Claims 2-15 

The additional features of claims 2-3 ·would be easily conceived from the disclosure of D2 

considering that a pull region has a length and that a length of the pull region 1s easily 

modified or optimized by the person skilled m lhe a1t (see claim 1 and figures 1-5). 

The additional feature of claim 4 would be easily conceived from the disclosure of DI 

considering that a pull region (20) compnses a taper extending from a shank region (see ch1im 

1 and figures l-2). 

The additional fraturc of claim 5 would be easily concci ved from the disclosure of D2 

considering that a mandrel ( l) does not compnse a breakneck groove (see claim l and figures 

1-5). 

The additional features of claims 6-7 are merely matters of design option when the general 

techmcal knmvledge about the state of the mt 1s used. 

TI1e additional features of claims 8-9 would be easily conceived from the disclosure of D 1 

co11s1dering that a mandrel (6) compnscs threaded region ::md a groove (sec claim l and 

figures 1-2). 

The additional foature of claim 10 would be easily conceived from the disclosure of Dl 

considering that a sleeve (5) 1s generally cylindrical and a mandrel (6) is generally cylindrical 

(see claim 1 and figures 1-2) 

TI1e additional feature of claim l 1 is well knmrn m this technical fidd. 

The addition a] feature of claim 12 would be easily conceived from the disclosure of D 1 

considering that a blind fastener 1s adapted to be installed m a bore m a stmcture (2,3 ), the 

bore having a diameter greater than the diameter of an enlarged poiiion (11) (see claim l and 

figures 1-2). 

Continued on The Next Page 
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lntcrnatiomil application No. 

PCT/US20l 9/0 Hi973 

TI1e additional featur-e of claim 13 would be easily conceived from the disclosure of 01 

considering that a second sleeve end (8) compnses a collar ( l 0), the sleeve end (8) 1s 

configured to deform on a first side of the structure (see claim 1 and figures l-2). 

The additional features of claims 14-15 are well known m this technical field. 

Accordingly, claims 2-15 would have been obvious over D l m view of 02. Therefi.)re, 

claims 2- l 5 do not involve an inventive step. 

2.1. Claim 16 

DL which 1s considered to be the closest pnor art to the subject matter of claim 16, 

discloses a blind fastener compnsmg: a sleeve (5) compnsmg a first sleeve end (9), a second 

sleeve end (8), a cavitv (7) extending from the first sleeve end to the second sleeve end: and 

a mandrel (6) configured to be at least the cav1ty of the sleeve, the partially received by 

mandrel compnsmg a first mandrel end the first sleeve end (9) and disposed adjacent to 

compnsmg an enlarged portion (i 1) having a diarneter greater than a diameter of the cavity 

(7), a second mandrel end compnsmg a pull reg10n (20), and a shank reg10n extending 

intcnncdiatc the first m:mdrcl end and the second mandrel end, ,vhcrcin the pull region (20) 

compnses an axial length greater than 4 times a diameter of the shank region (see claim 1 and 

figures 1-2). 

Claim 16 differs from D l m that it further compnses: engagmg a colkt of the installation 

tool ,vith the pull region of the blind fastener; after the inserting, forcibly contacting the 

second sleeve end of the blind fastener with an anvil of the installation tool and movmg the 

pull region distal from the second sleeve end utilizing the collet of the installation tool; and 

deforming the sleeve on a first sick of the structure. and swagmg the second sleeve end onto 

the shank region on an oppositely disposed second side of the stmcture, therebv secunng at 

least a pmiion of the blind fastener m the stmcture. However, D 1 discloses that a sleeve end 

(8) 1s configured to defonn on a first side of a structure (see claim l ax1d figures l -2) and D2 

discloses that a pull reg1on compnses an axial length no greater than 4 times a diameter of a 

shank (10) and 1s configured to be engaged by an installation tool (9) and a collet (3) of the 

Continued on The Next Page 
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installation tool (9) is engaged with a mandrel ( 1) of a blind fastener (sec claim l and figures 

1-5) 

Accordingly, claim 16 would have been obvious over Dl rn view of D2. TI1erefore, claim 

16 does not involve an inventive step. 

2.2. Claims 17-20 

ll1e additional feature of claim 1 7 would be easily conceived from lhe disclosure of D2 

cons1dering that a pull reg10n has a length and that a length of lhe pull region 1s easily 

modified or optimized by the person skilled m tbc mt (sec claim l and figures l-5) 

The additional feature of claim 18 would be easily conceived from the disclosure of Dl 

considenng lhat a puH region (20) compnses a taper extending from a shank region (see claim 

1 and figures l-2) 

Tiic additional feature of claim 19 would be easily conceived from the disclosure of D2 

considering that a mandrel ( l) does not compnse a breakneck groove (see claim 1 and figures 

l-5). 

ll1e additional feature of dai m 20 ts well known rn this technical field 

Accordingly, claims 17-20 would have been obv10us over D l m view of D2. Therefore, 

claims 17-20 do not involve an inventive step. 

II. Industrial Applicabilit? (PCT Article 33( 4)) 

Claims 1-20 arc industrially applicable. 

Fonn PC:T/ISA/237 (Supplemental Box) (January 20 l 5 J 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

DESCRIPTION JPSSl 101469 

BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a partial side sectional view showing a state in 

which a fastener according to the present invention is attached to a plate but not yet fixed, and 

FIG. 2 is the same as FIG. However, tightening is a figure which shows the state by which the tool 

was completely fixed and the tail part of the pin was cut I disconnected. DESCRIPTION OF 

SYMBOLS 1 ... Tighten the whole tool, 2, 3 ... Both plates to be fastened, 5.6 ... Sleeve and pin of 

fastener, 7 ... Axial direction hole of sleeve, 8 ... • Sleeve head, 9 ... Sleeve tube shape, 10 ... Sleeve 

flange, 11 ... Pin head, 12 ... Tension groove, 13 ... Cut-off part, 14 ... Groove for fixing, 15 ... 

longitudinal rib, 16 ... plane, 11 ... cut end, 19 ... finger made by cutting tubular portion 9, 20 ... 

tension groove, That is, the grasping part. 157-Akisho 51-101469 (2) 158-

DETAILED DESCRIPTION OF THE INVENTION The present invention relates to a joint 111, that 

is, a fastener that is pulled from one side of the group of plates to be clamped together in order 

to fix a plurality of plates together. (1) \ "The present invention provides an important 

improvement over Japanese Patent No. 210,300. It is particularly important that the noodles as 

described in the present invention can be phase-fixed according to the number of sheet metal of 

II number of various thicknesses. A much broader grasp of i than the one shown in the patent! ! 

Especially for those using toys, Jin is the same as before. Also, it is possible to work by providing 

a certain number of grooves, ie, 13 in a large number, that is, in total. It can also be used with 

several different tightening guns (tensile workers) of Kti, this means that the length of the part 

having the pulling groove extends to the total length of the pin, Hirohiro 5- In other words, the 

previous tightening can be performed by providing a larger number of tensions 1111 t than in 

the tool. This will be described below with reference to the accompanying drawings. In WAK, the 

tightening of a two-body structure according to the present invention is indicated by l as a whole, 

and J / 01 # is attached A I l! If the plate and j are twisted, they can also be used to draw them. 

Plates J and J are one stitch thickness. (J) Shown in quasi-X, i.e. in one gripping part, E,/t 11 refers 

to the application range for fastening the drawing board, i.e. increases until the total thickness of 
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the plate and J reaches the above ~Then, a 4-tool O-tightening tool can be used. The holes in the 

plates 3 and 3 are made in advance, and the fasteners are inserted into the holes of the 7L and 

others as shown in FIG. Tighten the tool as a whole! And a pin indicated by 6 as a whole, and this 

sleeve and pin! And 6 are made of a metal such as steel or aluminum. The sleeve JK is formed 

with an axial hole 7, and an annular head 1 is made near three yzFi-111, and an annular taper 

portion is made near the outer end of the heel D doll. 1 .::Z 1) - 7' j r l On the opposite side, a 

small and narrow tube-shaped portion f is contained, and the epiphysical heptolK is formed into 

an integral ring-shaped 7-lung (or shoulder means) / 11 at one neck of the tube-shaped portion t. 

The pin 4ri has an elongated aS ridge penetrating a hole in the head 17 warping plate made in 

advance, and the head (reference), S? , / 1 aFi Almost to the taste of the tube-shaped part close to 

this. In the opposite end of the pin 4 diameter, a large number of VCFi tension grooves are 

formed, 1 t, this groove forms a grip for the tension tool, and in this design a number of tension # 

/ The length of the tension II fr, (bunch I 1 portion) formed in the process 2 is about 0)-of the 

total length of the pin group. 

A bi-jKi 'group of tension # 12 and a group of fixing rods / 4L are formed into a ilK ring-shaped 

small-diameter portion / J, and this small-diameter ii 1. / J forms a cut neck. I i ! The i fixed @ 

/ tei is a nine-wheeled heel made between the cut 4C neck 13 and pinhept ti, and has several 

long one-way ribs/ 3 spaced apart in the bin head/ lKFi circumference j side direction. The rib 

tHs pin serves to provide a press fit between the rib tHs pin and the hole of the sleeve close 

thereto. One of the excellent features of the structure according to the present invention is the 

one shown in the previous% ITT.1. Compared to 11 Noah 11, this is to make the fflf{ z, vm no ffi!l ad Ill, 
and by this characteristic construction, the conventional tightening grasps a wide range of length 

0 * more than anything. The real benefit is that it is made possible. (The 777 bottle "bin 6 is 

formed with a number of flats ikl / 4 that form an angle with respect to the axis of the bottle, and 

this plane / 6 forms an outward th as shown in FIGS. To do. In this design, 1 hei flat Ilrl / 4Fij is 

made, and the line of intersection between these surfaces forms one cut end 1 with an equal 

distance wh in the peripheral direction. As shown in FIG. 1, the two parts 06) of the fastener are 

passed through the hole 7 of the bottle 1 rt sleeve, and the group of tension ridges 1 protrudes 

from the end of the sleeve head 1, and the flange IlFi. 1 is set up so as to overlap the hole 1 of the 

plate 2, and in this state is placed near the end of the hept //Fi tube section of the bottle, and the 

cut end l (inclined outward) -1 tube shape Located close to the edge of the part. The tightening 

tool is a known tensioner AK 1 mounting C-, and the tool has a bundle II'+ step that engages the 

tension groove l and a metal al that is pressed against the taper portion of the head t. Cut when 

pulled against bottle 4 or sleeve JK? Engages with the lie @ of the tube-shaped portion and cuts 

into the above-mentioned end, and gradually cuts the tube-shaped portion into KjllO fingers with 

an error. The finger 19 is gradually carved, and at the same time (4) is bent, and at the final stage 

of fixing (fixing) not shown in FIG. Touch the surface. How to touch the top 11 is not important in 

the important Itl 1 title, im * is a finger 19 is bent toward the board, and the meat board (. 2, j) t­

sufficiently grasped It is a flexible t-4 long enough to provide a possible contact. Since the 
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reaction force (of the tensile force) is exerted on the gold J 1 head 1 of the pulling tool, the single 

drawing plate ( il , J) is pulled even if it is engaged. 

When the pin herd / / reaches a position close to the plate 3 as shown in FIG. 1, the metal in the 

tube-shaped portion of the sleeve close to this, that is, the metal close to the base of the finger/ 

9 is pressed against the plate 3. So. Pi/ 4 and sleeve! The relative movement between and is 

tightened. After 1,000, the dust of the tension tool rises up the head, and the metal of the head 1 

is caused to flow into the fixed groove / 41, and the two parts of the tightening tool! And 4 are 

determined. Next, the metal cannot be further advanced. the pulling force on the pin is increased, 

the pin is cut at the cutting neck / JO point, and the fastening is finally performed as shown in 

FIG. In this state, in 1 to (7) -7, the pin tail pull# 112 group is clamped away from the tool. As 

shown in FIG. 2, the number of immlml grooves is increased and nine pins, that is, a hook 

provided with thirteen fixing grooves, the -m of the pin jumps out from the end of hept l. In 

addition to the grips up to the thickness of the two plates (H + thickness), there is still a light 

fixing groove for fixing the sleeve and the pin and the metal phase. As shown in FIG. 2, there are 

still two extra locking grooves inside the heptit (between/// and the base of 1). It can also be 

used for gripping thicknesses that are slightly thinner than the total thickness of the plates 3 and 

3. -Face 10 @ obscene deblurring 11! ! liFi for the invention! A partial Gian cross-sectional view 

showing the state 1 It- before being fastened or fixed to the plate. FIG. 1 is the same as FIG. 7, but 

the tightening is a diagram showing a state in which the tool is completely fixed and the tail of 

the pin is cut. 1:t)Go 1: Tighten the whole, co, J ... Both tightened <1)%. a: 9. -One board!, G. 

Tighten the tool sleeve and pin. 7 ... Axial direction hole of sleeve, l ... sleeve of sleeve, t ... tubular 

portion of sleeve, 10 ... sleeve O flange / l ... head of pin, 1 • • Tension groove / 3 • • • Cut 

neck, 1 • • • Fixing groove + / 3 • • • Longitudinal direction 2-7 4 flat • •" 0 0 

° Cut end 

• " "' , = , p-shaped part is made by biting, t finger, W ... pulling groove f / * am part, that is, 

grasping part. Applicant agent# Saisei (? )> I-Sorry v, l ~:, drama 1 \ \ v (1 set("\ 2- \ Nh: 1.! j -

> 1, '-, -1") d> "\\\watch,>\>, \ to%)> c"-D -one leg, -lf9'( -to lk-! 1] 1 guard attached,° F class 

PA II) ()) 1 specification (2) Fig. 11 'communication (3) fIE form, machine concealment-and 0-1 

Otsugi (4) Applicant * Inventions other than the 1111 th century, the utility model registration 

applicant or agent representative (mail pot 41100), Tokyo sr Shirota-ku, Maru 0-Yen, 3rd J 2-3-3-

1] Yukichi Sato · Dosho 1 · 68 Dotomi-Sakai-1 l 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

CLAIMS JPSS 1101469 

[Claims for utility model registration] A blind fastening for phase-locking a plurality of stacked 

members substantially having a coaxial center qL is a part of which 9 is one of the stacked 

members. A tube 5 placed in the hole so that it is on the side, a head 11 having a diameter 

substantially equal to the outer diameter of the portion of the tube, and a radius towards the 

head up near the head A pin 6 having at one end a ring-shaped surface 16 inclined outward in 

the direction, the pin further passing through the tube-shaped body, and the ring-shaped surface 

of the tube-shaped body on the one side of the stacked member A diameter part for being placed 

substantially concentrically with and in contact with the end, and a member on the opposite side 

of the member on the diameter part, the head of the pin being overlaid Shaped by a number of 

annular pull grooves 12 for pulling the pin so that it is moved toward The grasping portion 20 is 

about 45% of the total length of the pin, and the pin further extends the portion 9 of the tubular 

body in the longitudinal direction along the predetermined line. In order to cut. and thus the ring­

shaped surface gradually contacts the cut parts and bends these parts laterally rearwardly, they 

were made on the inclined surface 16 at equal intervals in the peripheral direction. A plurality of 

cutting ends 1 7, and the pin further includes at least thirteen ring-shaped fixing grooves 14 

formed between the bin head 11 and the grasping portion 20, and the tubular body is formed on 

the pin head. Opposite and annular shoulder means 10 for grasping the overlapped member 

between the carved portion 19 and the plurality of fixing grooves 14 placed on the outside of the 

shoulder means. The pin is fixed to a part and fixed to the tube shape With blind fastening having 

a portion 8 of the 'l'iTtame In concrete. 
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the application. 
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TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 

Attorney Docket No. 
1·18508/US01iPCTNS/180639PCTUS 
U.S. Applicaticn No. (if known, see 37 CFR ·1 .5) 

International Application No. Priority Date Claimed 

February 7, 2019 PCT/US2019/016973 
Title of Invention 

BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 
First Named Inventor 

Robert 8. WILCOX 

Applicant herewith submits to the United States Designated/Elected Office {DO/EO/US) the following items and other information. 

1. ~ Tl1is is an express request to begin national examination procedures (35 U.S.C. 371 {f}) NOTE: The express request under 
35 U.S.C. 371 {f) will not be effective unless the requirements under 35 U.S.C. 371 (c)(1), (2}, and (4) for payment of the basic 
n;ition;il fee. copy of the International Application and English translation thereof {if required), and the ,rntt1 or declaration of the 
inve11tor(s) have been received. 

2. □ A copy of the International Application {35 U.S.C. 371 {c)(2)) is attached hereto (not required if the International Application was 
previously communicated by the lntemalional Bureau or was filed in the United States Receiving Office {ROiUS}). 

3. An English language translation of tile International Application (35 U.S.C. 37·1 (c)(2)) 

a. [J is attached hereto. 

b. [J has been previously submitted under 35 U.S.C. 154{d){4). 

4. 1-\n oath or declaration ofllle inventor(s) (35 U.S.C. 371 (c){4)) 

a. ~ is attached. 

b. ~ was previously filed in ttle international phase under PCT Rule 4.17(iv). 

Items 5 to 8 below concern amendments made in the international phase. 

PCT Article 19 and 34 amendments 

5. □ 
6. [J 
7. □ 

Amendments to ttie claims under PCT Article 19 are att;ictled (not required if communicated by tt1e lnterrrntion;il Bureau) 
{35 U.S.C. 371(c)(3)). 
English translation oftt1e PCT A1ticle 19 mnendment is ;ittached (35 USC. 371 (c)(3)). 

Englist1 translation of annexes {1-\rticle 19 and/or 34 amendments only} of Ille International Preliminary Examinalion Report is 
attached {35 U.S.C. 371 {c){5)). 

Cancellation of amendments made in ttle international phase 

Sa. D Do not enter tile amendment made in the international phase under PCT Article 19. 

Sb. [J Do no! enter Ille amendment made in lhe international phase under PCT Article 34. 

NOTE: A proper ,m,endment made in English under Article 19 or 34 will be entered in ttle U.S rmtiorrnl ptrnse application ;ibsent a clear 
instruction from applicant not to enter tile amendment(s). 

The following items 9 to 17 concern a document(s) or infom1ation included. 

9. ~ 
10. [J 
11. ~ 
12. [J 

13. ~ 
14. □ 

15. □ 

An Information Disclosure Statement under 37 CFR 1.97 and 1.98. 

A preliminary amendment 

An Application Data Sheet under 37 CFR 1. 76. 

A substitute specification. NOTE: A substitute specification c;im1ot include cl;iims. See 37 CFR 1.125(b). 

.A. power of attorney andior change of address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13fer.3 and 37 CFR ·1.82·1-1.825 (not required if 
sequence listing in text format was indicated on the PCT Request as pmt ofH,e lnterrmtiorrnl Application and the sequence listing 
was published as part of the international application). 

Assignment papers (cover sfleet and ,tocument(sj). Name of Assignee: 

1l'i. D 37 CFR 3.73{c) Statement (wlwn there is an Assignee). 

: ~"s collect1on of 1nfon11a!,on 1s required by 37 Ct-R 1 414 and 1 .491-1.492. The mforn1at:on 1s required to obtain or re!a,n a benefit by the public, wh,ch 1s to file 
(and by the USPTO to process) an application. Confidentia!ity is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 15 
minutes to complete, inciuding gathering, prepar!ng, and subm!tting the conipleted application form to the USPTO. Time will vary depending upcn the individual 
case. Any comments on the amount of time you require to coniplete this form and/or suggestions for reducing this burden shouid be sent to the Chief Information 
O11iCBL U.S. Patent and Trademark OffiCB, U.S. Depa1tment of Commerce, P.O. Box 1450, Alexandria, VA 22313 .. 1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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U.S. APPLN. No. (if known - sss 37 CFR 1.5) INTERNATIONAL APPLICATION No. f\ HORNEY DOCKET No. 

PCT/US2019/016973 118508/US01 /PCTNS/180639PCTUS 

17. ~ Other items or inforrnalion: 

International Search Report and Written Opinion of the International Search Authority for International 
Application No. PCT/US2019/016973 mailed November 7, 2019. 

The following fees have been submitted, CALCULATIONS 

18. ~ Basic national fee (37 CFR 1.492{a)) ... .. , .... .. . , .... .... , .. .. , . .. , .... .. . , .... , .. , .. .. ,. .. , .... . . $32() $$320 
19. ~ Examination fee (37 CFR 1 .492{c)) 

5 If ttle written opinion prepared by ISA/US or ttle international prelimina1y ex;m1ination report $800 
prepared by !PEA/US indicates ;ill claims satisfy provisions of PCT Article 33(1)-(4) .. ,. .. , .. .. $0 

5 All other situations ................................................................................................ $800 

20. ~ Search fee {37 CFR 1.492(b)) 
5 If ttle written opinion prepared by ISA/US or ttle international preliminary examination report $540 

prepared by IPEAJUS indicates all claims satisfy provisions of PCT Article 33(1)-(4) .............. $0 
5 Search fee (37 CFR 1.445(a)(2)) tias tJeen paid on lhe international application to tt;e USPTO as 

an International Searching Autt1ority ........... ., .............. . ., ............. ., ........................... $140 
~ International Search Report prepared tJy an ISA. other than the US and provided to tile Office or 

previously communicated to ttle US by the 18 "······ ....... ·················"· .......... .............. $540 
® All other situations ........ .. , . .. , .... .. . , .... , . .. , .. . , .. .... , .. .. , .... , . .. , .. ... , .... , ... . ' . . . . ' . . ' . . $700 

TOTAL OF 18, 19, and 20::: $1,660 

[J Additional fee for specification and drawings filed in paper over i DO sheets (excluding sequence listing 
in compliance with 37 CFR 1.821 (c) or (e) in an electronic medium or computer program listing in an $ 
electronic medium) (37 CFR 1.492(j)). 

Fee for eactl ;iddilional 50 sheets of paper or frnction thereof ..... .... ....... .. ... . . ..... ...... $420 

Total Sheets Extra Sheets 
Number of each additional 50 or fraction 

RATE thereof {round up to a wt1ole number) 

- "100::: / 50 = x$420 

Surcharge for furnishing ;my of ttie searct1 fee, exmninalion fee, or tile o;iU1 or declaration after lhe date of 
$ commencement of tile national stage (37 CFR 1.492(h)) .............. .......................... ............ . ...... $160 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 20 - 20 = 0 x$100 $ 0 

Independent claims 2 .. 3::: 0 x$480 $ 0 

MULTIPLE DEPENDENT CLA.IM(S) (if applicable) + $860 $ 

Fee for submission of Sequence Listing text file of 300 MB to 800 MB (37 CFR 1 .21 (o)(1)) .......... .... . . $1,060 $ 

Fee for submission of Sequence Listing lext file of more than 800 MB {37 CFR 1.21 {o){:::)). .... ....... .. . $10,50() $ 

Processing fee for furnishing lhe English translation later than 30 monU1s from tile earlies! claimed priority date $ (37 CFR 1.492(i)) ............... ··"·················"·················"············· ................. ··"·············· .......... $·140 + 

TOTAL OF ABOVE CALCULATIONS::: $ 1,660 

□ Applicant asserts small entity status. See 37 CFR 1.27. Fees above are rerJucerJ by%. 

□ Appticant certifies micro entity status. See 37 CFR 1 29. Fees above are reduced by¾. 
Applicant must allach form PTO/SB/15A or 8 or equivalent. 

TOTAL NATtONAL FEE::: S 1,660 

Fee for recording the enclosed assignment (37 CFR 1.21 (ti)). Ttle assignment must tie accompanied by ;m $ 
appropriate cover sheet {37 CFR 3.28, 3.31} ...................... .......................... ...... $50,00 per property + 

TOTAL FEES ENCLOSED::: $1,660 
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a. □ A check in the amount of $ to cover the above fees is enclosed. 

b. ~ Please charge my Deposit .A.ccount No. 02-Hl18 in the amount of $ , .ot10 to cover the above fees. 

C. ~ 
Tt1e Director is hereby authorized to cti;irge additional fees whict1 may be required, or credit ;my overpayment, to Deposit Account 
No. 02-1818 as follows: 

i. □ any required fee. 

ii. ~ 
any required fee except for excess claims fees required under :'.7 CFR 1.4~12(d) and (e) and multiple dependent claim fee 
required under 37 CFR 1.492(f). 

d. □ Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or 
faxed to the USPTO. However, when paying the basic national fee, the PT0-2038 may NOT be faxed to the USPTO. 

ADVISORY: If filing by EFS--Web, do NOT attach the PTO--2038 form as a PDF along with your EFS--Web submission. Please be 
advised that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 
info1rnation, it is recommended to pay fees online by using the electronic payment method. 

NOTE: Where an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a} or (b}) must be 
filed and granted to restore the International Application to pending status. 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File} Transition Apptications 

□ 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 1: By providing this statement under 37 CFR 1.55 or 1. 78, this a~1ilication, with a filing date on or after March 16, :20·13, wilt be 
examined under the first inventor to file 12rovisions of the AIA. 

NOTE 2: A U.S. national stage application may not claim priority to the international application of which it is the national phase. The filing 
date of a US national stage application is the international filing date. See 35 U.S.C 363. 

Correspondence Address 

~ The address associated with Customer Number: 29270 OR D Correspondence address below 

Name I 
Address 

City I I State I I Zip Code I 
Country I Telephone I 
Email 

Signature I/Robert J. Sovesky/ Date !July 19, 2021 

~p~r~[Type) I Robert j. Sovesky Registration No. j ?3 ?98 
{Attorney/Agent) j 1 
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Attorney Docket Number 118508/US01/PCTNS/180639P 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

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: 

D 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: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~Obert ~- Jivilcox I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City t,1cGregor I State/Province I frx I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 354 Elm Grove Circle 

Address 2 

City I !'AcGregor I State/Province I ~x 
Postal Code I ~6657 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~ames I Thomas t,mith I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City J:rawford I State/Province I frx I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 5019 Bosque Ridge Road 

Address 2 

City I J:rawford I State/Province I ~x 
Postal Code I ~6638 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !fray pon f"ierce I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 
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Attorney Docket Number 118508/US01/PCTNS/180639P 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

City I ~ewitt I State/Province I frx I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 1301 Wentwood Circle 

Address 2 

City I ~ewitt I State/Province I ~x 
Postal Code I ~6643 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number )9270 

Email Address I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

Attorney Docket Number 118508/US01/PCTNS/180639P I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) If I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.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 previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I 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. 

EFS Web 2.2.13 
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Attorney Docket Number 118508/US01/PCTNS/180639P 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

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 I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~9270 

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.S.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 !='ending I· I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I ► 371 of international I· PCT/US2019/016973 ~019-02-07 

Additional Domestic Benefit/National Stage Data may be generated within this form I Add I 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.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX 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 lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 
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118508/US01/PCTNS/180639P Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

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 AIA. 
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118508/US01/PCTNS/180639P Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

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 Bin 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 (PDXl - 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 (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), 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 Bin 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 
D 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 
D 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. 

EFS Web 2.2.13 
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Attorney Docket Number 118508/US01/PCTNS/180639P 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

Applicant Information: 

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

Applicant 11 I Remove I 
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. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

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

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

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~OWMET AEROSPACE INC. 

Mailing Address Information For Applicant: 

Address 1 JQ1 Isabella Street 

Address 2 

City Pittsburgh State/Province PA 

Country I 1-Js Postal Code 15212-5858 

Phone Number Fax Number 

Email Address 

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

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 assignment recorded by the Office. 
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Attorney Docket Number 118508/US01/PCTNS/180639P 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

Assignee 11 

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

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

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

Signature: Remove 

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 US PTO 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 liRoberl J_ Sovesky/ Date (YYYY-MM-DD) 12021-07-19 

First Name f-oberl I Last Name I ~ ovesky Registration Number 173798 
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 118508/US01/PCTNS/180639P 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention BLIND FASTENER AND METHOD OF INSTALLATION THEREOF 

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 lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

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

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 the Freedom of 
Information Act requires disclosure of these records. 

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 PatentCooperationTreaty. 

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

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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PATENT COOPERATION TREATY 

PCT 
L"/TERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 4.l and 44) 

PCT/US2019/016973 

Applicarn's or agent's file reference 

180639PCT 
FOR FURTHER 

ACTION 
see Form PCT/TSAi220 

as well as, where applicable, i1em 5 below. 

International apphc;1tion No. 

PCT/US2019/016973 
Applicant 

ARCONIC INC. 

International filing date (daylmonth/vear.J 

07 Fcbrnary 2019 (07.02.2019) 

(Earliest) Priority Dale (clay/muml1J\,rnr) 

This International search report has been prepared by this lnternalional Searching Authority and i,; transmitted to the applicant according 
to A.rticle 18. A copy is being transmitted lo thsc Intscrnational Bnreau. 

This in1ernational search report consis1s of a total of 3 sheets, 

D It is also accompanied by a copy of each prior art document c1ted in th_is report. 

l. Basis of !he re1iort 
a. With regatd to the language, the international search was carried out on the basis of: 

IZJ the rnternalioml apphcalion in the language in wlnclt ii was filed 

D a translation of the interna1ional applica1ion into ____________ . which is the lang11;1ge ofa 
trnnsla1ion furnished for 1he purposes of international search (Rules l 2.3(a) and 23. l (b )) 

b, D This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified 10 this Authority under Rule 9 l (Rule 4 J .6Ms(a)) 

c. D Vv'ith regard to any nucleotide and/or amino add sequence disclosed in the international application. see Box No. I. 

2 D Ce1·tain d;iim, were found umearcbablc (See Box No. ll) 

3. D Unity of invention is lacking (See Box No. Hl) 

4. With regard to the title, 

IZ] the tex1 is approved a;; ,11bmitted by the applicant 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

IZ] the text is approved a;; ,11bmittc:d by the applicant 

D the text has been established. according to Rule 38.2, by this Al!lhority as it appears in Box No. IV. The applicant 

may. within on1c month from ,he date of mailrng of H-us imernational search r1cport. rnbmit comments to tlns Authority. 

6. Wi1h regard to the drawings. 

a. lhe figure of Lhe tlniwirlgs lo be published wilh the ahslrncl is Figure No. 1 

~ as suggested by the applicant 

Das selected by this Authority, because the applicant failed to suggest a figure. 

Das selected by this Authority, because this figure bettn characterizes thsc invention. 

h. D none of the figures is to he pnblished whh the abs1ract. 

Forni PCT/ISAJ2 l0 (first sheet) (Inly 2019) 

Petitioner's Ex. 1003-374



INTERNATIONAL SKARCH RF.PORT International application No" 
PCT/US2019/016973 

A. CLASSIFICATION OF SUBJECT MATTER 

I•' 16H 7 /14(2006.!ll )i 

According to fnternationa1 Pa1ent Class1fica1im1 ([PC) or lo both national classifica1ion and [PC 

B. FIELDS SEARCHED 

Minimum documentation searched (classificauon system followed by dassificauon symbols) 
Fl6B 7/l4; Fl6B l9/l0; FJ6B 37/00: Fl6B 37i04; Fl6B 5/04 

Documentation searched othel than minimum documentation to the exrent thc,t such documents are inclnded in the fields semched 
[Zorean mility models and applications for utility models 
Japanese utility models and applications for utility models 

Ekc1rnnic data base consulted during tile intem;1tioml search [n;m1c of data base and, where prac1icable, search terms used) 
eKOMFASS(KfPO internal) & Keywords: nvet, sleeve, mandrel, pull, enviJ 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category'" Citauon of docmnent. w1tll indication, where appropriate:, of the relevant passages Relevant to claim No. 

l' JP 5110l 1J69 U (HLCK !1L't\/UFAC.TUR !NG COMPANY) 14 Aug,1st 1976 
See claim J_ ;md figun"; 1-2. 

120 

y JP 03-060608 U (TOKIN C.OF'J'.) l!l June 1991 
See cl ;1 im l :mcl f ig1tres 1- 'i. 

1-20 

JP 61035214 U (WAK/l[ &" CO_, LTD,) 04 lvfarch 1986 
~ee c'.1~1im l :=incl figures '±- ,, 

1 20 

A JP 201'1 029210 A (NEWFf<EY LLC.) 13 February 20lt 
See paragraph,. [0031]-[0036] and figures 1-5. 

20 

KR 10 20ffrOO:r?7Ei'.i A ([{YiJNDAJ MOIOR COMPANY! 2;; April 200ii 
See pclragraphs [002i}]--[OD271 :md figures 3 6. 

l 20 

D Fur1her docum.:nts are listed in ,he continuation of Box C. 

Specinl categories of cited docu.,T,ents: 

"A1
' dccu:rneut defining the general state of the a1t \vhich is not considered 

to be of particular rdcv am:e 
11D11 docnrr.K:nt cited by the applic::mt in the intcrnationnl application 

''E'' ,~artier application or patent but pnbJished on or afrer the internatiotml 
Cding dale 

•;L,; document which ma:y throw doubts on p1iority cl3im(s) or vvhich is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"(_)" rJocmnent referring t.o an oral disclos;:rr,. use, o,hibitton or otJ1cr means 
!fP 11 document pnbljshed prior to tht: inten1atio11:Jl filrng date but later 

th;m the priority date claimed 

Date of the actual completion of the international search 

06 November 20 l 9 (06.l [2019) 

Name and mailing address of the ISA/KR 
lr]tt~n1mionaJ Apphcarion Division 
Korean lntdl(:ct1ial Propt~rty Ofl.ii..:t~ 
189 Cheongsa-ro" Seo-gu, Daeje0n, 35208, Republic of Korea 

Facsmule No, +82-42-481-8578 

Form PCTilSA/2lO (second sheet) (July 2019) 

~ See patent family mmex" 

"T" later document published after the international filing date or priotily 
elate and not in conflict with the ;;pplication but cited to imderstand 
the p1inciple m (heQ!y underlying (he invention 

0 X:1 docun1ent of particular rekvance~ th~: cfajmcd invnu.ion cannot be 
consfrJr:rcd noyei or cannot be considered to involve an hrventive 
step vvhen the document 1s ta_kcn alone 

"Y" dDcurnent of pa,tirnlar relevance; the claimed invention cmmot be 
consi,kr,,d to involve an irw,mtiw step when the dm:nment is 
cornbined with one or more othfr such documents.such combinmion 
being obvious to a person sJ.:illed in the mt 

"&" docu.,T,ent member of the same patent family 

Date of mailing of the international search report 

07 November 2019 (07.11.2019) 

Allthorized officer 

HWANG, Chan Yoon 

Telephone No. +82-42-48 l -3347 
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JP li1-0JS214 l 

JP 2014--029210 A 

KR 10-2005-00::;7765 A 

Publication 
date 

14/08/1976 

li/06/1991 

Form PCT /ISA/210 (patent family annex) (July 201 9) 

International application No. 

PCT/US2019/016973 

Patent family 
mcmbcr(s) 

Nune 

Nune 

JP O l -02l ?.Hi Y2 

CN 101981330 A 
CN 101981330 B 
EP 2210700 Al 
Efl 2210700 Bl 
GB 2457105 A 
U3 2457105 H 
JP 2011-511224 A 
JP fl 73b4~!ti B2 
KR lU-201U-Ol 14fH9 il 
US 2010-0329811 Al 
us 2013--0287516 i\ 1 
US 8491243 B2 
US 8851813 B2 
WO 2009--098,131 Al 

None 

Publication 
dmc 

23/02/2011 
12/02/2014 
20/10/2010 
2::;/07 /201,1 
05/08/2009 
21/09/2011 
07/(H/2011 
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31/10/2013 
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PCT/US2019/0l6973 

PATF.:NT COOPERATION TRF~ATY 
From the 
INTERNATIONAL SEARCIHNG AUTHORITY 

To: 
SOVESKY, Rob1e1t, J. PCT 
K&I. Ga1e, l.LP 2 l 0 Sixth Avenue K&L Gates Center 
Pmsburgh. PA 15222-2613 LSA WRITTEN OPINION OF nm 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 431Jis.1) 

Date of mailing 
(dav11rwntftiyear) 07 November 2019 (07.11.2019) 

J<'OR _FURTI-Hrn ACTION 
180639PCT 

lntemationnl application No. I International filing date (da;/momh),ear) 

PC1'/US2019/016973 07 :February 2019 (07.o2.2019) 
International Patent Classification ~ IPC) or both national classification and JPC 

F16B 7114(2()06.0J)i 

Applicant 
ARCONIC INC. 

1. This opinion contains indicatiorn; relating to the following items: 

18:] I:loxNo. I 

□ii, BoxNo H 

Basis of 1J1c opinion 

Priority 

See paragraph 2 below 

I Pn01i1y date(dawinonth):ear; 

□ii Box No. lil Non-estabhshrnent of opinion with regard to novelty, inventive step and indllstiial applicabihty 

□ii Box No. lV Lack of umty of invention 

!8:j BoxNo V Reasoned srntemem under Rule 4'Jbis. l(a)(i) ,vith regard to novelty, inventive step and indmt1ial applicability: 
citations and explanations supporting such statement 

□ii Box No. VI Certam documents cited 

18:] BoxNo. VII Ce1tai11 d.decLs in the international applicallon 

□ Box No. VHI Certain obs.:rwtion, on the international application 

2 FURTHER ACTION 
ff a demand for in1ernational preliminary examination is made._ this opinion will be comidercd to be a written opinion of the 
lnternational Preliminary Examining Au1ltority ("IPEA"J except 1hat this does not apply where 1he applicant chooses an Authority 
other than this one 10 be the IPEA and the chosen IPEA has notified the Intern;itional Bureau under Rule 66. lbis(b) that written 
opinions of this International Semching Au1hority will not be so considered. 

lf this opinion i,;, as provided above, considered to be a mitten opinion of the lPEA, the applicant is invited to submit to 1he 
IPEA a wri1ten reply together, where appropriate, wi1h amendrnen1,, before the expiration of 3 mon1hs from 1he date of mailing 
of Form PCT/ISAi220 or before the expira1ion of 22 months from the priority date, whichever expire;; la1er. 
For further opljons, see Form PCT!ISf,J220 

:\'ame and mailing address of the ISA/KR 
Intematfrmal Application Division 
Korean lntellectual Property Office 
j 89 Cheongsa-ro, St~o-gu, DHe;:j~trn, 

35208, Republic of Korea 
Facsimile No. +82-42-1+81-8578 

FonnPCT/lSAJ237 (cover sheet) (January 2015) 

Date of completion oft.l1is opinion Authorized officer 

H\VANG, Chan Yoon 
06 Novcm.bt~r 20] 9 (06.l] .2019} 

Telephone No. +82-42~+81-3347 

Petitioner's Ex. 1003-377



WRITTEN OPlNlON OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

lntemational application No. 

PCT/US2019/016973 

Box No. I na,i, of this opinion 

l. \Vith regard to the language, thi,; opinion has been established 011 the basis of· 

2. 

~ th.e international application m the language in which it was filed 

D a translation of the international application into ______________ which is the language of a 

Di 
translation furrrished for the purposes of international search (Rules 12. 3( a) and 23. l(b)) 

This opinion has been established taking into accmmt the rectification of an ohvimi~ mi,takt: anthodzed by or notified 
to this Authority unde1 Rule 91 (Rul-: 43bis. l(a)) 

3. □ 'vVith regard to any nucleotide and/01· amino acid sequence disclosed in the international application, this opinion has 
been estnblished on the basis of a sequence listing: 

a. D fonmng part of the rnternational apphcation as filed: 

D in the form ofan Annex C/ST.25 textfile. 

D on paper or in the form of an image file. 

b. D farni shed together with the international app \ication under PCT Rule J 3ter. l(a) for the purposes of international 
search onJy in the fo1m of an Annex C/ST.25 text file. 

c.O funushed subsequent to lhe inlermmonal filing dme for the purposes of mternational ,;earch only: 

D in the form of an Annex C/ST.25 text file (Rule 13/er.l(a)). 

D on paper or in the form of an image file (Rule l3ter. l 0)) and Administrative lnstmclions, Section 713). 

4. D In addition, in the case that more than one version or copy of a sequence hsting has been filed or fo.rnished. the required 
statements that the information in the subsequem or additional copies is identical to that fomung part of the applical10n as 
filed or does not go beyond the applica1ion as filed, as appropriate, were furnished. 

5. Additional comments: 

Fo1mPCTffSA/237 (Box No 1)( JanmHy 2015) 
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WRITTEN OPINION OF THE 
INTElc~A'HONAL SEARCHING- AUTHORITY 

[n1erna1ional applicatiou No. 

PCT/US2019/016973 

Box No. V Reasoned statement umlet· Rule 43bisJ(a)(i) with n•ganl to novelty, lnvemive §tep or industrial ap11lkability; 
citations and explanations suppoiiing §uch statement 

l . Statement 

Novelty (N) Claims 

Claims 

1-20 YES -----------------------
NONE NO 

Inventive step (IS) Claims 

Claims 

NONE 

1-20 

______________________ YES 

_______________________ NO 

[ndusuial applicability (IA) Claims 1-20 
----------------------

Claims NONI: 

2. Citations and explanations : 

Reference is made to the following documents: 

Dl: JP 51-101469 U (HUCK MANUFACTURING COMPANY) 14 August 1976 

D2: JP 03-060608 lJ (TOK!N CORP) 14 June 1991 

I Novelty and Inventive Step (PCT Article 33(2) and (3)) 

l Claims l-15 

l l (]airn l 

YES 

NO 

D l, which 1s considered to he the closest pnor art to the subject matter of claim 1, 

discloses a blind fastener compnsrng: a sleeve (5) compnsrng a first sleeve end (9), a second 

sleeve end (8), a cavity (7) extending from the first sleeve end to the second sleeve end; and 

a m;:mdrel (6) configured to be at least partially rece1ved by the cavity of the sleeve, the 

mandrel compnsmg a first mandrel end disposed adjacent to the first sleeve end (9) and 

compnsmg an enlarged portion (11) having a diameter greater than a diameter of the cavity 

(7), a second mandrel end compnsmg a pull region (20), and a shank reg10n extending 

intermediate tht: first mandrel end and the second mandrel end. wherein the pull region (20) 

comprises an axial length greater than 4 times a diameter of the shank region (see claim 1 and 

figures l -2) 

Claim l differs from Di m that a pull region cornpnses a:n axial h.'.ngth no greater than 4 

times a diameter of a shank region and 1s configured to be engaged by an installation tool. 

Ifowever, D2 discloses that a pull region compnses an axial length no greater than 4 times a 

diameter of a shank ( l 0) and is configured to be engaged by an installation tool (9) (see claim 

l and figures l--5). 

Continued 011 Supplemental Box 

Form PCT/ISA/23 7 (Bo,;. No. V) (January 2015) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Box No. VH Crriain defects in the international application 

International application No. 

PCT/US2019/016973 

The follmving defects in 1.hc form or contents of the international application have been noted: 

Claims 4- l 2, 14-15 and 19-20 do no1 comply ,vith PCT Rnk 6.4(a) becmm: nmlriplc dependent claims shollld nor se1ve as a basis 
for any other multiple dependent claim. 
(Note: The written opinion has been established on the assumption that claims 4-12, 14-15 are dependent on claim l: and tha, claims 
19-20 are dependenr on claim 16) 

Fonn PCT/JSA/237 (Bo-.: No. VH) (January 2015) 
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WRITTEN OPINION OF THE 
INTERi~ATIONAL SEARCHING AUTHORITY 

Su11pli:mental Box 

fn case the ,paee in :my of the jll"ecedfog lwxe8 i~ not suffident. 
Continuation of: Box No. V 

lntcrnatiomil application No. 

PCT/US20l 9/0 Hi973 

Accordingly, claim l would have been obvious over Dl m view of D2. l11erefore, clann 1 

does not involve an inventive step. 

1.2. Claims 2-15 

The additional features of claims 2-3 ·would be easily conceived from the disclosure of D2 

considering that a pull region has a length and that a length of the pull region 1s easily 

modified or optimized by the person skilled m lhe a1t (see claim 1 and figures 1-5). 

The additional feature of claim 4 would be easily conceived from the disclosure of DI 

considering that a pull region (20) compnses a taper extending from a shank region (see ch1im 

1 and figures l-2). 

The additional fraturc of claim 5 would be easily concci ved from the disclosure of D2 

considering that a mandrel ( l) does not compnse a breakneck groove (see claim l and figures 

1-5). 

The additional features of claims 6-7 are merely matters of design option when the general 

techmcal knmvledge about the state of the mt 1s used. 

TI1e additional features of claims 8-9 would be easily conceived from the disclosure of D 1 

co11s1dering that a mandrel (6) compnscs threaded region ::md a groove (sec claim l and 

figures 1-2). 

The additional foature of claim 10 would be easily conceived from the disclosure of Dl 

considering that a sleeve (5) 1s generally cylindrical and a mandrel (6) is generally cylindrical 

(see claim 1 and figures 1-2) 

TI1e additional feature of claim l 1 is well knmrn m this technical fidd. 

The addition a] feature of claim 12 would be easily conceived from the disclosure of D 1 

considering that a blind fastener 1s adapted to be installed m a bore m a stmcture (2,3 ), the 

bore having a diameter greater than the diameter of an enlarged poiiion (11) (see claim l and 

figures 1-2). 

Continued on The Next Page 
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WRITTEN OPINION OF THE 
INTERi~ATIONAL SEARCHING AUTHORITY 

Su11pli:mental Box 

fn case the ,paee in :my of the jll"ecedfog lwxe8 i~ not suffident. 
Continuation of: Previous Page 

lntcrnatiomil application No. 

PCT/US20l 9/0 Hi973 

TI1e additional featur-e of claim 13 would be easily conceived from the disclosure of 01 

considering that a second sleeve end (8) compnses a collar ( l 0), the sleeve end (8) 1s 

configured to deform on a first side of the structure (see claim 1 and figures l-2). 

The additional features of claims 14-15 are well known m this technical field. 

Accordingly, claims 2-15 would have been obvious over D l m view of 02. Therefi.)re, 

claims 2- l 5 do not involve an inventive step. 

2.1. Claim 16 

DL which 1s considered to be the closest pnor art to the subject matter of claim 16, 

discloses a blind fastener compnsmg: a sleeve (5) compnsmg a first sleeve end (9), a second 

sleeve end (8), a cavitv (7) extending from the first sleeve end to the second sleeve end: and 

a mandrel (6) configured to be at least the cav1ty of the sleeve, the partially received by 

mandrel compnsmg a first mandrel end the first sleeve end (9) and disposed adjacent to 

compnsmg an enlarged portion (i 1) having a diarneter greater than a diameter of the cavity 

(7), a second mandrel end compnsmg a pull reg10n (20), and a shank reg10n extending 

intcnncdiatc the first m:mdrcl end and the second mandrel end, ,vhcrcin the pull region (20) 

compnses an axial length greater than 4 times a diameter of the shank region (see claim 1 and 

figures 1-2). 

Claim 16 differs from D l m that it further compnses: engagmg a colkt of the installation 

tool ,vith the pull region of the blind fastener; after the inserting, forcibly contacting the 

second sleeve end of the blind fastener with an anvil of the installation tool and movmg the 

pull region distal from the second sleeve end utilizing the collet of the installation tool; and 

deforming the sleeve on a first sick of the structure. and swagmg the second sleeve end onto 

the shank region on an oppositely disposed second side of the stmcture, therebv secunng at 

least a pmiion of the blind fastener m the stmcture. However, D 1 discloses that a sleeve end 

(8) 1s configured to defonn on a first side of a structure (see claim l ax1d figures l -2) and D2 

discloses that a pull reg1on compnses an axial length no greater than 4 times a diameter of a 

shank (10) and 1s configured to be engaged by an installation tool (9) and a collet (3) of the 
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installation tool (9) is engaged with a mandrel ( 1) of a blind fastener (sec claim l and figures 

1-5) 

Accordingly, claim 16 would have been obvious over Dl rn view of D2. TI1erefore, claim 

16 does not involve an inventive step. 

2.2. Claims 17-20 

ll1e additional feature of claim 1 7 would be easily conceived from lhe disclosure of D2 

cons1dering that a pull reg10n has a length and that a length of lhe pull region 1s easily 

modified or optimized by the person skilled m tbc mt (sec claim l and figures l-5) 

The additional feature of claim 18 would be easily conceived from the disclosure of Dl 

considenng lhat a puH region (20) compnses a taper extending from a shank region (see claim 

1 and figures l-2) 

Tiic additional feature of claim 19 would be easily conceived from the disclosure of D2 

considering that a mandrel ( l) does not compnse a breakneck groove (see claim 1 and figures 

l-5). 

ll1e additional feature of dai m 20 ts well known rn this technical field 

Accordingly, claims 17-20 would have been obv10us over D l m view of D2. Therefore, 

claims 17-20 do not involve an inventive step. 

II. Industrial Applicabilit? (PCT Article 33( 4)) 

Claims 1-20 arc industrially applicable. 
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