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ATTORNEY DOCKET NO.: SERIAL NO: 
SEN0523.US7 

INFORMATION DISCLOSURE STATEMENT APPLICANT: 
Richard L. Leimbach, et al. 

FILING DATE: GROUP: 

U.S PATENT DOCUMENTS 

Examiner Document No. Date Name Class Subclass Public. Date 
Initial * 

AA us 6,938,811 09/06/2005 Ehmig et al. 

AB us 4,215,808 8/1980 Sollberger et al. 

AC us 5,720,423 2/1998 Kondo et al. 

AD us 2,933,290 4/1960 Ryder 

AE us 3,878,902 4/1975 Matsuo 

AF us 2007/0045377 3/2007 Towfighi 

AG us 2,575,455 11/1951 Lang 

AH us 4,530,455 07/1985 Vomberger 

AI us 7,225,961 06/05/2007 Lee 

AJ us 7,225,962 06/2007 Porth et al. 

AK us 6,997,367 02/2006 Hu 

AL us 4,203,353 05/1980 Bernham et al. 

AM us 5,503,319 04/1996 Lai 

AN us 6,533,156 3/2003 Chang 

AO us 7,040,521 05/09/2006 Kolodziej et al. 

AP us 2003/0218042 11/27/2003 Odoni et al. 

AQ 
us 8,011,547 09-2011 Leimbach at al. 

AR 
us 8,267,297 09-2012 Leimbach at al. 

AS 

AT 

AU 

AV 

AW 

AX 

AY 

AZ 

Al 
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ATTORNEY DOCKET NO.: SERIAL NO: 
SEN0523.US7 

INFORMATION DISCLOSURE STATEMENT APPLICANT: 
Richard L. Leimbach, et al. 

FILING DATE: GROUP: 

U.S PATENT DOCUMENTS 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

A9 

FOREIGN PA TENT DOCUMENTS 

Translation 

Document No. Date Country Class Subclass Yes No 

BA 

BB 

BC 

BD 

BE 

OTHER REFERENCES (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.) 

CA International Search Report, PCT/US2008/078408, 10 pages (December 8, 2008) 

CB Two-page "TOOL ASSEMBLY" drawing of Senco Model No. SN952XP pneumatic tool; dated March 4, 
2008; representative of earlier tools in public use before 2006; ADMITTED PRIOR ART. 

cc One-page magnified view of "TOOL ASSEMBLY" drawing of Senco Model No. SN952XP pneumatic tool; 
March 4, 2008; representative of earlier tools in public use before 2006; ADMITTED PRIOR ART. 

EXAMINER: I DATE CONSIDERED: 
*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to Applicant. 
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, 
PTO/AIA/15 (03-13) 

Approved for use through 01/31/2014. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Panerwork Reduction Act of 1995 no nersons are renuired to resnond to a collection of information unless it disnlavs a valid 0MB control number 

UTILITY Attorney Docket No. SEN0523.US7 

PATENT APPLICATION First Named Inventor Richard L. Leimbach 

"\ 

TRANSMITTAL Title FASTENER DRIVING TOOL USING A GAS SPRING 

\... (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. ---------------------------
APPLICATION ELEMENTS Commissioner for Patents 

See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO: P.O. Box 1450 
Alexandria, VA 22313-1450 

1. □ Fee Transmittal Form ACCOMPANYING APPLICATION PAPERS 
(PTO/SB/17 or equivalent) 

2. □ Applicant asserts small entity status. 10. 0 Assignment Papers 

See 37 CFR 1.27 (cover sheet & document(s)) 

3. □ Name of Assignee Senco Brands, Inc. 
Applicant certifies micro entity status. See 37 CFR 1.29. 
Applicant must attach form PTO/SB/15A or B or equivalent. 

4.0 Specification [Total Pages 62 l 11. 0 37 CFR 3.73(c) Statement 0 Power of Attorney 
Both the claims and abstract must start on a new page. (when there is an assignee) 
(See MPEP § 608.0l{a)for information on the preferred arrangement) 12. □ English Translation Document 

5.0 Drawing(s) (35 U.S.C. 113) [Total Sheets 45 l (if applicable) 

6. Inventor's Oath or Declaration [Total Pages 11 l 13.0 Information Disclosure Statement 
(including substitute statements under 37 CFR 1. 64 and assignments (PTO/SB/08 or PT0-1449) 
serving as an oath or declaration under 37 CFR 1. 63(e)) 

0 Copies of citations attached 
a. D Newly executed (original or copy) 14. □ Preliminary Amendment 
b. 0 A copy from a prior application (37 CFR 1.63(d)) 15. □ Return Receipt Postcard 

7.0 Application Data Sheet * See note below. (MPEP § 503) (Should be specifically itemized) 
See 37 CFR 1.76 (PTO/AIA/14 or equivalent) 16. □ Certified Copy of Priority Document(s) 

8. CD-ROM or CD-R (if foreign priority is claimed) 
in duplicate, large table, or Computer Program (Appendix) 17. □ Nonpublication Request 

□ Landscape Table on CD Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35 

9. Nucleotide and/or Amino Acid Sequence Submission 
or equivalent. 

(if applicable, items a. - c. are required) 18.0 Other: Electronic fee payment. 

a. D Computer Readable Form (CRF) 

b. D Specification Sequence Listing on: 

i. D CD-ROM or CD-R (2 copies); or 

ii.D Paper 

c. D Statements verifying identity of above copies 

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS). 

(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an 

assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary 

interest in the matter. See 37 CFR 1.46(b). 

19. CORRESPONDENCE ADDRESS 

0 The address associated with Customer Number: 40628 OR □ Correspondence address below 

Name 

Address 

City I State I I Zip Code 

Country I Telephone I 513-891-2100 I Email fred.gribbell@ieee.org 

Signature /Fred Gribbell/ Date May 1, 2017 
Name 

Frederick H. Gribbell 
Registration No. 33,892 (Print/Type) ( Atta rn ey /Agent) 

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount ohime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 

Koki Holdings America Ltd. 
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Privacy Act Statement 

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

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

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

2. 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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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION·(37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of FASTENER DRIVING TOOL USING A GAS SPRING 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT international application number 13/770 ,481 

filed on February 19, 2013 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or 1Ssuance of a 
patent Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Danny L. Bolender Date (Optional): S -fa -ZC} / 3 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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 and37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. nme will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-BOO-PT0-9199 and select option 2. 
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PTOIAIA/01 (06-12) 
Approved for use through 0113112014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1. 76) 

Title of 
Invention 

FASTENER DRIVING TOOL USING A GAS SPRING 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT international application number 131770 ,481 

filed on February 19, 2013 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of l:I claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
US PTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the applicationJile andlherefore are not publicly available,. 

LEGAL NAME OF INVENTOR 

Inventor: Steve DickiJ)li0n .,j,. !z.,~u :, 
Date (Optional) : __ ..,./-~-~-----

_ft:-_ ·-D) -II .... 
Signature:-------+----=;....;..~--'------------------------------

1 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information IS requrred by 35 U.S.C. 115 and 37 CFR 1.63, The information is required to obtain or retain a benefit by the public which 1s to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 11 and 1. 14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need asSistance in completing the rorm, call 1-800-PTO-9199 and select option 2. 

Koki Holdings America Ltd. 
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PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of FASTENER DRIVING TOOL USING A GAS SPRING 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: The attached application, or 

United States application or PCT international application number 13/770 ,481 

filed on February 19, 2013 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five {5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
{other than a check or credit card authorization form· PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Joseph R. Knueven 
- J/ 

Signature:e-- ~ ,,,. ,;1/' -
- - r '-

Date (Optional) : ,ft 1 /, ? 
I 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIN01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. 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. Confidentialityisgovemed by 35 U.S.C.122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon tha individual case. Any 
comments on the amount of time you require to complete this form andtor 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. 00 NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800--PT0-9199 and select option 2. 

Koki Holdings America Ltd. 
Ex. 1002, p. 7



PTO/AIA/01 (06-12) 
Approved for use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Papeiwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DAT A SHEET (37 CFR 1. 76) 

Title of FASTENER DRIVING TOOL USING A GAS SPRING 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT international application number 13l7?0,481 

filed on February 19, 2013 

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization fomt PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. lf this type of personal information is included in documents submitted to the US PTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
US PTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
refereneed-ina-puolished application or an issuea pateRt-(see 3-7 CFR 1.14). Checks and credit.card authorizationJon:ns 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Date (Optional) :. __ A,q.. • .,_/___,U=.......-1-(4 /-1]1---
Signature: 

Inventor: Richard L. Leimbach 

//ff~/ 
' 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-BOO-PT0-9199 and select option 2. 

Koki Holdings America Ltd. 
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PTO/AIA/01 (06-12) 
Approved fOr use through 01/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork: Reduction Ad of 1995, no persons are required to respond ID a oolleclion of information unless it displays a valid 0MB control number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1. 76) 

Title of FASTENER DRIVING TOOL USING A GAS SPRING 
Invention 

As the below named inventor, I hereby declare that: 

This declaration O The attached application, or 
is directed to: 

liJ United States application or PCT international application number 13/770,481 
filed on February 19, 2013 

The above-identified application was made or authorized to be made by me. 

I believe that l am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application} or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

lrwen!oc Thomas A. ,!!AcCardle MA,1?~ llare(Optional): :r -6 - 1.3 
Signature: __ ca......, ..... ,__=·-~-...::.;:_""----'if""'---•-~/-v_ L .... ~-=-..;:;:J,<;~=-.;;._=='------------------

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously tiled. Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information 1s reqwred by35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the pubhcwh1ch 1s to file (and 
by the USPTOto process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This oollectionis estimated ID take 1 minute to 
complete, including gathering, preparing, and submitting the oornpleted application form to the USPTO. Time wiH vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, cal/ 1-B0o-PT0-9199 and select option 2. 

Koki Holdings America Ltd. 
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Doc code: Oath 
Document Description: Oath or declaration filed 

PTO/AIN02 (07-13) 
Approved for use through 04130/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no pe1$0ns are required to respond to a collection of Information unless It displays a valid 0MB control number. 

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY 
OR DESIGN PATENT APPLICATION (35 U.S.C.115(d) AND 37 CFR 1.64) 

Title of FASTENER DRIVING TOOL USING A GAS SPRING 
Invention 

This statement is directed to: 

D The attached application, 

OR 
• 14/077 313 November12,2013 

li}United States application or PCT international application number . ' tiled on . 

LEGAL NAME of inventor to whom this substitute statement applies: 

(E.g., Given Name (first and middle (if any)) and Family Name or Surname) 

Robert L. Lance, Jr. 
Residence (except for a deceased or legally incapacitated inventor): 

citv Midland ~•ate QH Countru 
us 

Malling Address (except for a deceased or legally Incapacitated inventor): 

14461 U.S. 68 

Citv Midland State QH lin 45148 Countrv LJS 
I believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention 

in the application. 

The above-identified application was made or authorized to be made by me. 

I hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or 
imprisonment of not more than five (5) years, or both. 

Relationship to the inventor to whom this substitute statement applies: 

D Legal Representative (for deceased or legally incapacitated inventor only), 

111 Assignee, 

□ Person to wliom the inventor is under an obligation to assign, 

□ Person who otherwise shows a sufficient proprietary Interest In the matter (petition under 37 CFR 1.46 is required), or 

□ Joint Inventor. 

[Page 1 of2J 
Thlacollectlon of Information Is required by 35 U.S.C. 115 and 37 CFR 1.63, The information is required to obtain or retain a benefit by Iha public which Is to file (and 
by the USPTO to process) an application. Confldantlalltyls governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection la estimated to take 1 minute 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 Ofllce, U.S. Department Of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

If you need assistance In completing the form, ca/11-8()0.pT0-9199 and select option 2. 

Koki Holdings America Ltd. 
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PTOi$!,IAIA92(◊7-4~l> • 
,6.ppr;oved:fo(uie tht!i\igl'I 01131/l?O ' 

.. . . .·. •. . . .... . . . . . . . . ... • .. • UiS, l"lilent art:j,Tra:demarkOffii:e; 

C 
Unif erthe.f>aperwgfk. Rii!dU.C:ti\'.111 Atil.o{: 1{!05, !'10J)8JSO!'l!l;11'.1;) ltl(l~iN¼p lo ~SPOfl</.10 .a• ~ile;:.!iQn_tif. i!lfQ):malio11 l111t~Sl, ii.dl~j:il!!~1,\ 1/illk}OM.a . 

GircumstanCE?:s pertrHtting e>:ecutJ01:1 ofthis suJ;i$tifute.stat,:wrtent: 

D Inventor is deceased, 

D •tnventoris underlegal.ihcapadty, 

I] Inventor cann◊t oef6tmd orreached afterdltigent.effort,.or 

D Inventor has refusect:to·~xect:JnsHhe oatn ordeclaq:1ti<.1J1 t.lhder 37 CFfr 1J33. 

If .there are joint inventqrs, piease e:hecktM appropriate t?ox below: 

[i] · An appltcatlon • data· sheetijnder 37 CFR t.79 (PTQIAIA/14 ofequivaleot) rtamh1g the entlre inventive eouty has· oe.en 
pr ls currently submitteo. • • • • •• • • • • • • • • • 

00 ..... 

D . An ai,pm::auon clata sheet 1.1nctera7cFR 1.76 (PTPfAtA/14 or equivar~nt) Ms not .b~n submirtfid, Thmt, a S1.1bstitut~ 
$ti;ltement $1.,1pp!ernental Sheet.(PTOJAIA/l1 or equiva!en~)J1amin9 •. the entire lnventive•entlty and .providlngJnventor 
intbrmation is atta9h¢d, See 3TCFR tJ34(b)-. • • • • • 

Petitioner/applicantis oautlonetrtq avold· submittlh~ .personal lnformatfon-·in documents,fileq•in a :parent appllealkm .. :that may 
contribute to·ldentify. th.eft perj;oni:11 i11forrn<:1t1on such· as $0:ciaf .se9utlty nurnb8i"$, • b,ank <i®oun,tnumper~.orcr(:lqitqatd: nurril;l~rf _· 
(otlier than a check or·creolt card .• autt)orizatkm Jorm-PTQ;.2038 submitted for Paymentpurposes) .rs. neverrequired.by .the USPTO 
to Stipporta.,petitic>n. orc1nappllcatlpn; ·Jf thl5.type.qf pers<malinf Prffialion iijqcluded1.lrt <:i9quinel1W ·S:ubmittedJ9:tne• l;JSPJJO, 
pet\tioner,:;/l,ppllc::ints should·90nslder. redacting,such.petsonal informaUon from the•dC1cqments:before ·SUbmlttlhg:Jhem .. to the 
US PTO. ·Petmonerlapplfcant•f~··a~IVised tha_tJht.record ofci paterit.applicat19r, i(;·.•av13i!a'lllliltc1the•.p(1b/ti::a~er _pUbli~tlon 9f t_he 
appllcl:lt.ign (1mless a ·non~ptiblicatlonrequ$stJn··®mpliam.iewith·':47. C.fR tZ13(a).ts•rnad.eln. theappUcatio11,or Jss1:1ance of a 
patent Furthermore, the record tron,,an abandoned aJ:ipllc~tiP11 • • avaifat?tf t9 the pµplfc ifthe appHcatior1is 
ret~rl;lncecHn a published appllcatfon Oran issued patent(see 3 . . ... . . . . Checks; and credit card authorization forms 
PT0-203fl'suomiµed for payment purposes are 11ot retalneq in the. appUcatJon fi1e a11cJ therefwe are not pub!i.cly available .. 

ERSON ·exec.UTINGTHIS SUBSl'ITUTESTATEMENt: 

Name:Clifford C. Mentrup .. • ), .. 

Signatur 
APPLIC 
lftheap 

• Maillng Address of th 

Senco. Br(lnds, Inc:; 
4270 Ivy Pointe Bou 

ityCincJnnati • State OH 

l!!clPitionat PTO/AIA/"12 · fotrri tqft?Itch lr\ve11t<>r\.vtio i$ .t;leoeasi~d,• leg~Uy id~pacitat¢c;I, ca:rinot;be foi:ind or t'!:\E1che¢! 
effprt. or has· tefusedto. 111xecute the .oath or declaration Lll:ll:!et 37 CFB 't.~3. 
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Doc code: Oath 
Document Description: Oath or declaration filed 

PTO/AIA/02 (07-13) 
Approved for use through 04/3012017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduetlon Act of 1995, no persons are required to respond to a colleclion of information unless it displays a valid 0MB control number. 

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY 
OR DESIGN PATENT APPLICATION (35 U.S.C.115(d) AND 37 CFR 1.64) 

Title of FASTENER DRIVING TOOL USING A GAS SPRING 
Invention 

This statement is directed to: 

0 The attached application, 

OR 
14/077 313 November12,2013 [i United States application or PCT international application number ' filed on . 

LEGAL NAME of Inventor to whom this substitute statement applies: 

(E.g., Given Name (first and middle (if any)) and Family Name or Surname) 

Michael V. Petrocelli 
Residence (except for a deceased or legally incapacitated inventor): 

Citv !=:ti:ite r.nuntrv 
Mailing Address (except for a deceased or legally Incapacitated Inventor): 

(Mr. Petrocelli is deceased) 

City State Zic Countrv 

I believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention 
in the application. 

The above-identified application was made or authorized to be made by me. 

I hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or 
imprisonment of not more than five (5) years, or both. 

Relationship to the inventor to whom this substitute statement applies: 

D Legal Representative (for deceased or legally incapacitated inventor only), 

liJ Assignee, 

□ Person to whom the inventor is under an obligation to assign, 

□ Person who otherwise shows a sufficient proprietary Interest in the matter (petition under 37 CFR 1.46 is required), or 

□ Joint Inventor. 

[Page 1 of2) 
Thia collection of Information Is required by 35 U.S.C. 115 and 37 CFR 1.63. The information la required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to plOCll&S) an appllcallon. Conlldentlallty is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 1 minute to 
complete, Including gathering, preparing, and submitting the completed application form to the USPTO. Time wUI vary depending upon the lndlvldual 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, Ale><andria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

II you need assistance in completing the form, can 1-80o-PT0•9199 and select option 2. 

Koki Holdings America Ltd. 
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< ....... • . • ... • · .... · fTC>!Sl3fAIA~2 (OM~) 
. ..·.. .··.·• .· . . APti~ve<il(~u~\h(<!µgb P:113.112914,, 'QM!:\:O,Ollt..00,~2 

i);s;.J?a1ent.and.Tra!lemark••Offi~~cl.J;$,DE;PARJME:NTOFQ<iMMe~CE 
Uilder iho Paperwork Reduclfon.Ac! Qf 1S$'/J, nd petsdns are regujredto.resporidltia c.:iUei:!lon •. ofl~f8mi~t16n,unless itptsp1aj%11,11alii:I OMlii.c!).riitllfn~m~r; 

( :...·· • •. _ susstt1ut7 STAT=~ENT _ . . . . _) 
• ·c1rcumstancesperlllltting execution Of lhis .sUbstittlte•stateme~t 

til• tnv~ntorls!:ie!::e.ilsE:id, • 

D Inventor iis under fegallncapacily, . 

D Inventor. cannot be .found<or reached afterdill91,mt effort, or 

D. Inventor has refused to execute the :oath or declaration under 3TGFF{ te3. 

It there are Joint inventors; please. checkthe appropriate box below: 

[I} An application data sheet un.d.er 37 CFR 1, 76 (PTO/AIN14 or equivalent)naming. the entire inventive entity has been 
ods currently submitted, • 

OR 

D An application data sheet under 37 CFR 1,76{PTOIAIA/14 or equivglent) has ·notbeen submltted. Thus; .a Substitute 
StatemeintSuppler.nent~l Sh1:1¢t (PTO/AIA/'1 tor eqt1i\i't;1lent)narning tt1e,e;ntire·inventive entity;;ind prov!Qing.lnventpr 
informa,tionis attached. See .$7 CFR t.64{b.}; 

tis cautii.:med to aytiig sµbmittjng persbnaUr\fofml\\ticm. in clqcumehts. fi!$tj in. a pafenf a,pplication that,m$y 
• theft. .... Personal. information ·$UChas social securlt\f nurnbe.rs,banJ<accountnurnbers; or cre~lLcard.n1.1rnbers 

(~therthan .a ¢heck.or credit ~fd' autnorlZatfon form PTO-Z03~•sul:lrmtl;e;cl fi:ltpi;1y1T1erit pvrp0$eS).is' n.evetl'l;iquired bytp~·QSPTO 
• • • •• • • • e;tjUon 0( an applicatl.ort . lfth!s.·type of personal information ls m.ctoded i~ do~uments ~ubmitted to• the tlSPTO, 

. . . plicants shouldoonsi\'.ierreor,1cting· s.uc;hpersonat,inf\'.lnnalitin••lr1>tn tht; i:iocufr11a11ts b$fore <:;1,19r11lttir:igtpetn. tP ttre 
US PTO .. ·Petitkmer/appli~nt is··.·aqvl$ed.that the.· r!:!cord,.of•.a·patent,appltcation.••is ... availableto. tne puplic•·iilfter•.publicatlon·.ofth.e 
appllcatlon.(unle~s r:(nol'l~~ublicatlorJ requEist in:.compliant::1:1 with 37 QB~ 1 .. ~13(aN~ rri~'9e• inJhlil lllPPfi • • • • • of!l 
patent .·pu(theimore, t.he record frorn an•·abandomE1i;l ·appllcatiorrmayals.o,beava1labte'tothe .. puh!icJf 
referenced rn a·publish'ed applioatipnor an .· .. . ••• . . ....... • ... •Chlac~s•an(J preditoard author!~l!lti!J,nfgnn~ 
PT0~203(3 subm!tteo·forpayment .purposes are appllcatiQO file ani:f theretoreare.,·•not• .. putilic,lyavall~lE:i; 

SON EXECUTING THIS$1J6St1ru 

Cit 
Malling Addt:ess o.ftf'I 

Senco arands, Jn 
4270·· .. · .···. • ... ·••··•••• .. ·•· 

t:,i;e.an i:!dditJooaFPlQ .•· .... 
fdlfigentei'fotl, wh:;1$ refus .•••. • · . • c • .. • •. . .......... ·· ....... •. 
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Doc code: Oath 
Document Description: Oath or declaration filed 

PTO/AIA/02 (07-13) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 lnforma6on unless It displays a valid 0MB control number. 

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR UTILITY 
OR DESIGN PATENT APPLICATION (35 U.S.C.115(d) AND 37 CFR 1.64) 

Title of FASTENER DRIVING TOOL USING A GAS SPRING 
Invention 

This statement is directed to: 

D The attached application, 

OR 
• 14/077 313 November12,2013 

!ii United States application or PCT international application number ' filed on . 

LEGAL NAME of inventor to whom this substitute statement applies: 

(E.g., Given Name (first and middle (if any)) and Family Name or Surname) 

Dan Stoltz 
Residence (except for a deceased or legally incapacitated inventor): 

c,1v Sardinia ~t<itA OH Countrv 
us 

Malllng Address (except for a deceased or legally incapacitated Inventor): 

12978 Prudy Road 

c,1v Sardinia State OH Zin 45171 Countrv US 
I believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention 

in the application. 

The above-Identified application was made or authorized to be made by me. 

I hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or 
imprisonment of not more than five (5) years, or both. 

Relationship to the inventor to whom this substitute statement applies: 

D Legal Representative (for deceased or legally incapacitated inventor only), 

iJ Assignee, 

D Person to whom the inventor is under an obligation to assign, 

D Person who otherwise shows a sufficient proprietary interest in the matter (petition under 37 CFR 1.46 is required), or 

0 Joint Inventor. 

[Page 1 of2] 
Thlsconeetion of Information Is required by 35 u.s.c. 115 and 37 CFR 1.63. The lnfonnatlon Is required to obtain or retain a benefit by the publlcwh!Ch Is to file (and 
by tho USPTO to process) an appllcatlon. Confldentlallty Is governed by 35 U.S.C.122 and 37 CFR 1.11 and 1.14. This collection Is estimated to take 1 minute to 
complete, lndudlng gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any 
comlllflnls on the amount of time you require to complete this fonn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Parent and Trademark Offlco, U.S. Department of Commen:e, 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, Alexandrla, VA 22313-1460. 

If you need ass/stance In completing the fotm, can 1-800.PT0-9199 and select opUon 2. 

Koki Holdings America Ltd. 
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C u¢~~~•~••-•~s'~·::~::;;;~:=;""~•;,,~,.w•.~~-•wn5 

Circumstanoes •. permlttirig execution .◊f tflis s.ubstltut€l statement 

'0 lnvehtor Is deceased, 

0 Inventor ls .undi;ir tegaI inqapacity, 

II 1nve11tor cannotbe fo1;1nd orrea~h(;ld a'fterdilig8hteifort;. or 
0 Inventor has reftl$ed to exeoute tt'tt:i oatn ori;lecratetth:in tinder 3.7 ¢FR t;f$$, .. 

If there are Jqlot inventor$, please, cneoINhe 9pproptiate po~ ~fow: 

Ji],.An application d!ita stieetu~der 37 QFR.1,7$:(!>T~IAIJW14.or~qUfval~ht)·•hetl'Qihg :the·entlre.Jn\ientiv~ entity hasb.e~n 
9rls i;:un:eritly subr;ml~e.d. • • • 

~ ..... ····•··········· . 

0 ... •An .. application da'41 sheet ynder 'q7• OFR • t.76(PTO/AMV14 bteqo11.1a1ent)'has.notbeen $ubrnitteq.thu$,. a SlJl)stlttite 
StJ:1teme11tS1Jpplementa! Sheet (PTO/AlAiH' or equivalent)naming,the,ent(re. inventiVe entity and providing .. irw.ent<lr 
infot:mationls atta~hed, $~El 37CfR tlii4{PJ, • • • • • • • · • • · · • • • · • • • •. • • • · • • • · · · • •. • • • • • • • • •. · • .. • • .. • • •. • • 

. ''. ' ' ' ' . ., .. " ..... " ' . . .,. ''" 

Petitionertapplfcanf 1s:cautioned•to avoidsubmittmQ. persCinalJnf◊rmation .. in docun,ent~file(i in a· .. ~<ltent appncation·•thatmay 
q9ntrlb4te,to· ldentitY theft ... Rerso.n1;11,;nfQ.1111J1tipn such a~ s.o¢lal .$ecwdty n.urnbers.", !lianK• accCiuntr,uro\lie1$; c>tcredlt card ntfr:rt~ers 
other thana·chack ot·.credit card ·authorlzatlon·•forrn·. PTQ,29'3& Stibmitted fqr p~yme,ht purpoSl:!$)·• isnev~r• req~ired by·the USP TO 
o stJpp9rta petition or 1;1n.appJicatlo1:1. ·Jf~his.Jype1. of P.ersonal infQrmatio1tls,inclt1t;fe,o ln <locuments.subrnitted tc;i. tbl:! . U$PTO., 

ers/applicants should consider redacting sucllperson<llJnformation. from the documents before,submitting · then, to lhe 
... · . lonettappll¢ant.·i!;l agvised tha.tthe reqor<f of a pa~ntapplri::aUor1,·1s .. aYa.il~!:lleto ·1h~··pµ!:)l!¢·af'te'r..publi¢?~lo11 qft11i'¼ 

appliC!lltiorr.(unle$s a non~pµblfcatlon reqµe.stin compliance with ~7CFR.1.213.{a)Js.niade in the.. • • e of a 
patl::lnt Fqrtherrnore; the record ffom an:abandt:in.ed !ilPP • b~ ayalla)?Wtothe•pu .. ·.·· ............ . 
referenced i('la.publlshed appli~tion.oran·issued. patent . 4)i Cbedks'and;crl:ldit-card authori~ationforrns 

. PTOc2038 subrnltted for pa'yh'i!;!'nlpurposes axe riotfetainei;J: in ~h.E? a/.?pligatign'/ile and tJ'lerefor.; are. not • pµblicly o1,wauao1e, 

Sign$ 
APPL 
lfthe 

C.l 
lVl~iflng Atf{)ms of the sig •. • 
Se,nco Bra.nos, Inc. 
4270 Ivy Po.int... • • • 

city.Clnci.nnati 
·N~t~,;~se·.~11·.i.dditiq11al!fTQI •. 
afterdiligentEllffiJrt, orhas refli 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 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 displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: Richard L. Leimbach, et al. 

Application No./Patent No.: New Continuation Application Filed/Issue Date: _____________ _ 

Titled: FASTENER DRIVING TOOL USING A GAS SPRING 

Senco Brands, Inc. 
--------------------

, a Corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: the inventors of the parent case 12/243,693 To: Senco Products, Inc. 
--------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel 021 619 , Frame 0753 , or for which a copy thereof is attached. 

2_ From: Senco Products, Inc. To: Senco Brands, Inc. 
--------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel 025301 , Frame 0204 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 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 displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Frederick H. Gribbell/ 
Signature 

Frederick H. Gribbell 
Printed or Typed Name 

[Page 2 of 2] 

May 1, 2017 
Date 

Attorney for Applicant, #33,892 
Title or Registration Number 
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Privacy Act Statement 

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

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

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

2. 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. 

Koki Holdings America Ltd. 
Ex. 1002, p. 18



Page_l_ oL.L 

ATTORNEY DOCKET NO.: SERIAL NO: 
SEN0523.US7 

INFORMATION DISCLOSURE STATEMENT APPLICANT: 
Richard L. Leimbach, et al. 

FILING DATE: GROUP: 

U.S PATENT DOCUMENTS 

Examiner Document No. Date Name Class Subclass Public. Date 
Initial * 

AA us 1,774,967 09/02/1930 Ellis 

AB us 2006/180631 08/17/2006 Pedicini 

AC us 3,847,322 11/12/1974 Smith 

AD us 2005/082334 04/21/2005 Hu 

AE 

AF 

AG 

AH 

AI 

AJ 

AK 

FOREIGN PA TENT DOCUMENTS 

Translation 

Document No. Date Country Class Subclass Yes No 

BA DE 1 503 164 Al 03/19/1970 DE-Germany 

BB DE 1 503 164 Al 03/19/1970 DE {English translation} 

BC GB 1559571 A 01/23/1980 Great Britain 

BD 

BE 

OTHER REFERENCES (INCLUDING AUTHOR, TITLE, DATE, PERTINENT PAGES, ETC.) 

CA European Search Report for EP 08 83 4872, May 18, 2015 

CB 

cc 

EXAMINER: I DATE CONSIDERED: 
*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not 
considered. Include copy of this form with next communication to Applicant. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Richard L. Leimbach et al. Examiner: 
Serial No.:____ Group Art Unit: __ 
Filing Date:_ (Concurrent with New Application) Confirmation No.: 
Title: FASTENER DRIVING TOOL USING A GAS SPRING 

Attorney Docket No.: SEN0523.US7 

TRANSMITTAL OF INFORMATION DISCLOSURE STATEMENT 
(Under 37 CFR 1.97(b) or 1.97(c)) 

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

Sir: 

PATENT 

Applicant wishes to bring to the attention of the Examiner the documents identified on the 
attached form PTO-1449. Applicant respectfully requests that these documents be made of record in the 
present application. 

A copy of each non-US patent document cited in the attached PTO-1449 form is enclosed. 

37 CFR 1.97(b) 

The Information Disclosure Statement submitted herewith is being filed within three (3) months 
of the filing of a national application other than a continued prosecution application under 37 CFR 
1.53(d); within three (3) months of the date of entry of the national stage as set forth in 37 CFR 1.491 in 
an international application; before the mailing of a first Office Action on the merits, or before the 
mailing of a first Office Action after the filing of a request for continued examination under 37 CFR 
1.114. 

There should be no fees associated with this paper. However, the Director of Patents and 
Trademarks is hereby authorized to charge any underpayment of fees incurred due to this paper to 
Deposit Account No. 50-2116. 

Serial No.: ___ _ 

Respectfully submitted, 

RICHARD L. LEIMBACH et al. 

By: I Frederick H. Gribbell I 

Frederick H. Gribbell 
Registration No. 33,892 
Attorney for Applicant 

Attorney Docket: SEN0523.US7 
1 
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FREDERICK H. GRIBBELL, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 
Telephone: (513) 891-2100 
Facsimile: (513) 891-2100 
e-mail: fred.gribbell@ieee.org 

Ends.: Form PTO-1449 

(submitted electronically, May 1, 2017) 

\al4\docs\sen0523us7 .IDS-Transmtl.doc 

Serial No.: ___ _ 

PATENT 

Attorney Docket: SEN0523.US7 
2 
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PCT/US2008/078408 08.12.2008 

Applicant's or agent's file reference 

PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER see Form PCT/ISA/220 
SEN0522.PCT ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT /US2008/078408 01 October 2008 05 October 2007 

~~tj!RODUCTS, INC. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of __k_ sheets. 

D It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a: • With regard to the language, the international search was carried out on the basis of: 

~ the international application in the language in which it was filed 

D a translation of the international application into ______________ , which is the language 
ofa translation furnished for the purposes of international search (Rules 12.J(a) and 23.I(b)) 

b. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (see Box No. 11) 

3. D Unity of invention is lacking (see Box No. lll) 

4. With regard to the title, 

IZI the text is approved as submitted by the applicant 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

~ the text is approved as submitted by the applicant 

D the text has been established, according to Rule 38.2(b), by this Authority as it appea.rs in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _2_1 ____ _ 

IZJ as suggested by the applicant 

0 as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

b. 0 none of the figures is to be published with the abstract 

Forrn PCT/ISA/210 (first sheet) (April 2005) 
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PCT/US2008/078408 08.12.2008 

PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 

To: FREDERICK GRIBBELL PCT 
TAYLOR & AUST, P.C. 
10250 ALLIANCE ROAD, SUITE 120 

NOTIFICATION OF TRANSMITTAL OF CINCINNATI, OH 45242 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 

0 8 DEC 2008 (day/month/year) 

Applicant's or agent's file reference 

SEN0522.PCT FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. International filing date 

PCT /US2008/078408 (day/month/year) 01 October 2008 

Applicant SENCO PRODUCTS, INC. 

I. 181 The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, ifhe so wishes, to amend the claims of the international application (see Rule 46): " 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +4 l 22 740 14 35 

For more detailed instructions, see the notes on the accompanying sheet. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article I 7(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

D the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 

• International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis. I and 90bis.3, respectively, 
before the completion of the technical preparations for international publication. 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an 
international preliminary examination report has been or is to be established. These comments would also be made available to 
the public but not before the expiration of 30 months from the priority date. 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed 
acts for entry into the national phase before those designated Offices. 
In respect of other designated Offices, the time limit of 30 months ( or later) will apply even if no demand is filed within 19 
months. 
See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PC; 
Guide, Volume II, National Chapters and the WIPO Internet site. . 

Name and mailing address of the ISNUS 
Mail Stop PCT, Attn: ISA/US 
Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 

Form PCT/ISN220 (January 2004) 

Blain 

Telephone No. 571-272-7774 

(See notes on accompanying sheet) 

I. 
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PCT/US2008/078408 08.12.2008 

INTERNATIONAL SEARCH REPORT International application No. 

PCT/US2008/078408 

A. CLASSIFICATION OF SUBJECT MA TIER 
IPC(8) - B25C 5/13 (2008.04) 
USPC - 227/130 

According to International Patent Classification (IPC) or to both national classification and !PC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC(8) - B25C 1/04, 1/06, 1/08, 5/00, 5/13 (2008.04) 
USPC-173/2, 117,122,217; 227/10, 120,130,138 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

PatBase, Google Patents 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages 

X US 7,040,521 B2 (KOLODZIEJ et al) 09 May 2006 (09.05.2006) entire document 

X US 2003/0218042 A 1 (ODONI et al) 27 November 2003 (27.11.2003) entire document 

A JP 2007/044799 A2 (MURAYAMA et al) 22 February 2007 (22.02.2007) entire document 

A WO 2007/043260 Al (ISHIDA et al) 19 April 2007 (19.04.2007) entire document 

A us 200210104869 A 1 (GARVIS et al) 08 August 2002 (08.08.2002) entire document 

A US 2002/0158102 Al (PATTON et al) 31 October 2002 (31.10.2002) entire document 

A US 6,971,567 Bl (CANNALIATO et al) 06 December 2005 (06.12.2005) entire document 

A US 7,225,961 Bl (LEE) 05 June 2007 (05.06.2007) entire document 

D Further documents are listed in the continuation of Box C. D 

Relevant to claim No. 

1-3 

24-30 

1-34 

1-34 

1-34 

1-34 

1-34 

1-34 

"A" 

"E" 

"L" 

Special categories of cited documents: 
document defining the general state of the art which is not considered 
to be of particular relevance 

"T' later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

earlier application or patent but published on or after the international 
filing date 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person ski lied in the art 

"O" document referring to an oral disclosure, use, exhibition or other 
means • 

"P" document published prior to the international filing date but later than "&" 
the priority date claimed 

document member of the same patent family 

Date of the actual completion of the international search 

24 November 2008 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents 
P.O. Box 1450, Alexandria, Virginia 22313-1450 
Facsimile No. 571-273-3201 

Form PCT/ISA/210 (second sheet) (April 2005) 

Authorized officer: 

PCT Helpdesk: 571 ·272-4300 . 
PCT OSP: 571-272-7774 
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PCT/US2008/078408 08.12.2008 

I 
PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: FREDERICK GRIBBELL 
TAYLOR & AUST, P.C. 

PCT 
10250 ALLIANCE ROAD, SUITE 120 
CINCINNATI, OH 45242 WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.l) 

Date of mailing 
(day/month/year) o . R n J=" r. ,r,r;; ----Applicant's or agent's file reference FOR FURTHER ACTION 

SEN0522.PCT 

International aS/(lication No. International filing date (day/month/year) 
PCT /US200 078408 

01 October 2008 

International Patent Classification (IPC) or both national classification and IPC 
IPC(8) - B25C 5/13 (2008.04) 
USPC - 227/130 
Applicant SENCO PRODUCTS, INC. 

--

1. This opinion contains indications relating to the following items: 

~ Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

See paragraph 2 below 

Priority date (day/month/year) 

05 October 2007 

□ Box No. III 

□ Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

~ Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. Vil Certain defects in the international application 

D Box No. VIII Certain observations on the international application -

2. FURTHER ACTION 
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written 
opinions of this International Searching Authority will not be so considered. 

Ifthis•opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 

Name and mailing address of the ISA/US Date of completion of this opinion 
Mail Stop PCT, Attn: ISNUS 
Commissioner tor Patents 24 November 2008 
P.O. Box 1450, Alexandria, Virginia 22313-1450 

Facsimile No. 571-273-3201 . 

Form PCT/ISA/237 (cover sheet) (April 2007) 

I 
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.:..,- PCT/US2008/078408 08.12.2008 

Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed. 

International application No. 
PCT/US2008/078408 

IBI 
□ a translation of the international application into ______________ which is the language of a 

translation furnished for the purposes of international search (Rules l 2.3(a) and 23. J(b)). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis. I (a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. type of material 

D a sequence listing 

D table(s) related to the sequence listing 

b. format of material 

□ 
□ 

·on paper 

in electronic form 

c. time of filing/furnishing 

D contained in the international application as filed 

D filed together with the international application in electronic form 

D furnished subsequently to this Authority for the purposes of search 

4. □ In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

Form PCT/ISN237 (Box No. I) (April 2007) 

--

Koki Holdings America Ltd. 
Ex. 1002, p. 26



PCT/US2008/078408 08.12.2008 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US2008/078408 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 4-23, 31-34 YES 

Claims 1-3, 24-30 NO 

Inventive step (IS) Claims 4-23, 31-34 YES 

Claims 1-3, 24-30 NO 

Industrial applicability (IA) Claims 1-34 YES 

Claims None NO 

2. Citations and explanations: 

Claims 1-3 lack novelty under PCT Article 33(2) as being anticipated by Kolodziej et al. 
Regarding Claim 1, Kolodziej et al. disclose a driving mechanism adapted for use in a fastener driving tool (10), said driving 

mechanism comprising: (a) a hollow cylinder (12) comprising a cylindrical wall (14) and having a movable piston (34) there-within, said 
hollow cylinder having a first end (16) and a second opposite end (20), said hollow cylinder containing a displacement volume (40) created 
by a stroke oLsaid piston; and (b) a guide body (22) that is substantially adjacent to the second end of said cylinder, said guide body 
having a receiving end, an exit end (24), and a passageway (28) there-between, said receiving end being·proximal to said second end of 
the cylinder, said guide body being configured to receive a fastener that is to be l:lriven from said exit end (col. 3, lines 38-42); 
characterized in that: (c) a driver member (30) is in mechanical communication with said piston at a third end (32) of said driver member, 
said driver member having a fourth, opposite end (36) that is sized and shaped to push said fastener from said exit end of the guide body 
(col. 3, lines 38-42), wherein said passageway of the guide body allows said driver member to pass there-through toward said exit end 
during a driving stroke and toward said receiving end during a return stroke (col. 3, lines 45-55), said driver member, when at a driven 
position (solid demarcation of Fig. 1), protruding toward said exit end of the guide body after said piston moves toward the second end of 
said cylinder, and said driver member, when at a ready position (phantom demarcation of Fig. 1), being withdrawn into said guide body 
after said piston moves toward the first end of said cylinder; (d) a main storage chamber (44) substantially surrounds at least a portion of 
said cylinder and is in fluidic communication with said displacement volume of the cylinder (Fig. 1 ), wherein said main storage chamber 
and said displacement volume are initially charged with a pressurized gas (col. 4, lines 19-22); and (e) a lifter member (56) that, under first 
predetermined conditions, moves said driver member from its driven position toward its ready position (first position; col. 4, lines 10-12); 
wherein said cylinder and piston act as a gas spring, under second predetermined conditions, to move said driver member from its ready 
position toward its driven position (second position; col. 4, lines 14-16), using said pressurized gas of both said main storage chamber and 
said displacement volume acting on said piston, while said driver member's fourth end contacts said fastener and moves the fastener from 
said exit end of said guide body (col. 4, lines 14-18). 

Regarding Claim 2, Kolodziej et al. disclose wherein: (c) said main storage chamber (44) is substantially cylindrical in shape, and is 
substantially co-axial with said cylinder (Fig. 1; col. 3, lines 52-54). 

Regarding Claim 3, Kolodziej et al. further comprising: (d) a fastener magazine (not shown; col. 4, lines 1-2) for holding a plurality of 
fasteners, and for serially supplying said plurality of fasteners through an opening (28) of the guide body to a position that is coincident 
with the path of said driver member during said driving stroke (col. 4, lines 1-18). 

Claims 24-30 lack novelty under PCT Article 33(2) as being anticipated by Odoni et al. 
Regarding Claim 24, Odoni et al. discloses a method for controlling a fastener driving tool (10), said method comprising: (a) providing a 

fastener driving tool (10) that includes: (i) a housing (29), (ii) a system controller (20), (iii) a fastener driving mechanism that moves a driver 
member (18) toward an exit end (distal end of 18) of the mechanism, (iv) a safety contact element (22), (v) a user-actuated trigger (25), 
and (vi) a fastener (stored in magazine 19); characterized in that: (b) said fastener driving tool further comprises: (vii) a prime mover (12) 
that moves a lifter member (16) which moves said driver member away from said exit end of the mechanism, and (viii) a latch control 
device (14) that moves a latch member (15) which has a catching sur1ace (distal end of elongated switch rod; Fig. 1); (c) initiating a driving 
cycle by pressing said exit end against a workpiece and actuating said trigger (para. (0035]), thereby: (i) causing said latch control device 
to activate, which moves said catching sur1ace of the latch member to a position that does not inter1ere with movements of said driver 
member (paras. (0036] and (0037]); and (ii) causing said fastener driving mechanism to force the driver member to move toward said exit 
end and drive said fastener into said workpiece (para. (0028]); (d) actuating said prime mover (para. [0029]), thereby moving said lifter 
member and causing said driver member to move away from said exit end toward a ready position (para. (0038], lines 13-16); 
and (e) then de-activating said latch control device (para. (0039]), which allows a mechanical biasing (via valve 24) of said latch member 
to move the catching sur1ace of the latch member to a position that inter1eres with movements of said driver member (paras.[0038]). 

Regarding Claim 25, Odoni et al. further comprising the steps of: (a) withdrawing said exit end from making contact against said 
workpiece, thereby allowing said tool to begin a new driving cycle (para. [0038]). 

Regarding Claim 26, Odoni et al. disclose wherein: (b) said tool includes a driver actuation device (11, 12, 24) which forces said driver 
element (18) toward said exit end, wherein said driver actuation device comprises one of: (i) a mechanical spring; (ii) a gas spring; (iii) 
a compressed gas valve (24; para. [0029]); (iv) a pressurized liquid valve; (v) a motor; and (vi) compressed foam. 
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Regarding Claim 27, Ocloni et al. disclose a method for controlling a fastener driving tool (10), said method comprising: (a) providing a 
fastener driving tool (10) that includes: (i) a housing (29), (ii) a system controller (20), (iii) a safety contact element (distal end of elongated 
switch rod 15), (iv) a user-actuated trigger (25), and (v) a fastener (stored in magazine 19); characterized in that: (b) said fastener driving 
tool further comprises: (vi) a prime mover (12) that moves a lifter member (14) which moves a driver member (18) away from an exit end 
(distal end of 18; Fig. 1) of the mechanism; and (vii) a fastener driving mechanism that moves said driver member toward said exit end of 
the mechanism, said fastener driving mechanism including: (A) a hollow cylinder (17) comprising a cylindrical wall with a movable piston 
(16) there-within, said hollow cylinder containing a displacement volume (volume defined by piston16 reciprocating in cylinder 17) created 
by a stroke of said piston, and (B) a main storage chamber (13) that is in fluidic communication with said displacement volume of the 
cylinder, wherein said main storage chamber and said displacement volume are initially charged with a pressurized gas (para. (00291); 
(c) selecting, by a user, an operating mode of said driving cycle to be a 'restrictive firing mode" (15); wherein: (i) if said restrictive firing 
mode is selected, said tool will operate if said safety contact element has been actuated before said trigger actuator has been operated 
(para. (00351); (d) initiating a driving cycle by pressing said exit end against a workpiece and actuating said trigger (para. (00381), thereby 
causing said fastener driving mechanism to force the driver member to move toward said exit end and drive a fastener into said workpiece 
(para. (00281); and (e) actuating said prime mover (12), thereby moving said lifter member and causing said driver member to move away 
from said exit end toward a ready position (para. (0038], lines 13-16). 

Regarding Claim 28, Odoni et al. further comprising the steps of: (a) withdrawing said exit end from making contact against said 
workpiece, thereby allowing said tool to begin a new driving cycle (para. (0038)). 

Regarding Claim 29, Odoni et al. disclose wherein: (b) said tool includes a fastener magazine (19) that contains a plurality of fasteners 
(not shown); (i) and further comprising the step of: (ii) serially supplying said plurality of fasteners to a position that is coincident with the 
path of said driver member during a driving stroke (Fig. 1, para. (0028)). 

Regarding Claim 30, Odoni et al. further comprising the steps of: (ti) de-activating said prime mover and said latch control device after 
a predetermined time interval has occurred after a beginning of a driving stroke, even if said trigger is still actuated and said exit end of the 
tool is still pressed against a workpiece, thereby placing said tool into a ready condition for a next particular driving cycle while saving 
energy (para. (00371). 

Claims 4-23 and 31-34 meet the criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or fairly suggest. 
[Claim 4] A driving mechanism adapted for use in a fastener driving tool, said driving mechanism cpmprising: (a) a hollow cylinder 

comprising a cylindrical wall and having a movable piston there-within, said hollow cylinder having a first end and a second, opposite end, 
said hollow cylinder containing a displacement volume created by a stroke of said piston; (b) a main storage chamber that is n fluidic 
communication with said displacement volume of the cylinder, wherein said main storage chamber and said displacement volume are 
initially charged with a pressurized gas; and (c) a guide body that is substantially adjacent to the second end of said • 
cylinder, said guide body having a receiving end, an exit end, and a passageway there-between, said receiving end being proximal to said 
second end of the cylinder, said guide body being configured to receive a fastener that is to be driven from said exit end; characterized in 
that: (d) an elongated driver member is in mechanical communication with said piston at a third end of said driver member: (i) said driver 
member having a fourth, opposite end that is sized and shaped to push a fastener from said exit end of the guide body, wherein said 
passageway of the guide body allows said driver member to pass there-through toward said exit end during a driving stroke and toward 
said receiving end during a return stroke, said driver member, when at a driven position, protruding toward said exit end of the guide body 
after said piston moves toward the second end of said cylinder. and said driver member, when at a ready position, being withdrawn into 
said guide body after said piston moves toward the first end of said cylinder, (ii) said driver member having at least one longitudinal edge 
that is substantially parallel to a direction of movement of said driver member between its driven 
and ready positions, (iii) said driver member having at least one plurality of spaced-apart protrusions along said at least one longitudinal 
edge; (e) a lifter member exhibits a discontinuous contact surface that, at predetermined locations along said discontinuous contact 
surface, makes contact with said at least one plurality of spaced-apart protrusions of said driver member such that, under first 
predetermined conditions, said lifter member is moved in a first direction and thereby causes said driver member to be moved in a second 
direction from its driven position toward its ready position; and (f) a latch member has a catching surface and a sliding surface, wherein: (i) 
under third predetermined conditions, said latch member is controlled by a separate device and is forced into a non-catching position such 
that its catching surface does not interfere with said at least one plurality of spaced-apart protrusions of said driver member, thereby 
allowing said driver member to move in a third direction from its ready position to its driven position; and (ii) under fourth predetermined 
conditions, during which said driver member is being moved in said second direction from its driven position to its ready position, said 
separate device releases said latch member so that the latch member is not forced into a non-catching position, said latch member is 
directed toward a catching position, however, said sliding surface of the latch member allows said at least one plurality of spaced-apart 
protrusions of the driver member to slide along the latch member without being stopped so long as the driver member remains moving in 
the second direction; wherein said cylinder and piston act as a gas spring, under second predetermined conditions, to move said driver 
member from its ready position toward its driven position, using said pressurized gas of both said main storage chamber and said 
displacement volume acting on said piston, while said driver member's fourth end contacts said fastener and moves the fastener from said 
exit end of said guide body; or 
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[Claim 7) a driving mechanism adapted for use in a fastener driving tool, said driving mechanism comprising: (a} a hollow cylinder 
comprising a cylindrical wall and having a movable piston there-within, said hollow cylinder having a first end and a second, opposite end, 
said hollow cylinder containing a displacement volume created by a stroke of said piston; (b} a main storage chamber that is in fluidic 
communication with said displacement volume of the cylinder, wherein said main storage chamber and said displacement volume are 
initially charged with a pressurized gas; and (c) a guide body that Is substantially adjacent to the second end of said cylinder, said guide 
body having a receiving end, an exit end, and a passageway there-between, said receiving end being proximal to said second end of the 
cylinder, said guide body having an opening for receiving a fastener that is to be driven from said exit end; characterized in that: (d) an 
elongated driver member is in mechanical communication with said piston at a third end of said driver member: (i) said driver member 
having a fourth, opposite end that is sized and shaped to push a fastener into an external workpiece, wherein said passageway of the 
guide body allows said driver member to pass there-through toward said exit end during a driving stroke and towarq said receiving end 
during a return stroke, said driver member, when at a driven position, protruding toward said exit end of the guide body after said piston 
moves toward the second end of said cylinder, and said driver member, when at a ready position, being withdrawn into said guide body 
after said piston moves toward the first end of said cylinder; (ii) said driver member having a first longitudinal edge, (iii) said driver member 
having a first plurality of spaced-apart protrusions along said first longitudinal edge; and (e) a lifter member exhibits an outer shape, in 
which its outer shape defines a perimeter of a surface: (i) said lifter member being rotated, under first predetermined conditions, by a drive 
member that is in mechanical communication with said lifter member, (ii) said lifter member having a plurality of extensions that protrude 
from said surface, and under said first predetermined conditions, said plurality of extensions are brought into mechanical contact with said 
first plurality of spaced-apart protrusions along said first longitudinal edge of the driver member during said return stroke, and thereby 
moves said driver member from its driven position toward its ready position, and (iii) said lifter member being positionable, under second 
predetermined conditions such that a portion of the perimeter of said lifter member and said plurality of extensions is not proximal to said 
first plurality of spaced-apart protrusions of the driver member, and thereby prevents said plurality of extensions of the lifter member from 
mechanically interfering with said first plurality of spaced-apart.protrusions of the driver member during said driving stroke in which said 
driver member is moved from its ready position toward its driven position; or 

[Claim 12) a driving mechanism adapted for use in a fastener driving tool, said driving mechanism comprising: (a) a guide body that 
has a receiving end, an exit end, and a passageway there-between, said guide body being configured to receive a fastener that is to be 
driven from said exit end; (b) a driver actuation device, that has a first end and a second end, said second end being movable; 
characterized in that: (c) an elongated driver member is in mechanical communication with said second end of the driver actuation device 
at a third end of said driver member: (i) said driver member having a fourth, opposite end that is sized and shaped to push a fastener from 
said exit end of the guide body, wherein said passageway of the guide body allows said driver member to pass therethrough toward said 
exit end during a driving stroke and toward said receiving end during a return stroke, said driver member, when at a driven position, 
protruding toward said exit end of the guide body, and said driver member, when at a ready position, ·being withdrawn into said guide body, 
(ii) said driver member having at least one longitudinal edge and having a direction of movement between its driven and ready positions, 
(iii) said driver member having at least one plurality of spaced-apart protrusions along said at least one longitudinal edge; and (d) a lifter 
member exhibits a discontinuous contact surface that, at predetermined locations along said discontinuous contact surface, makes contact 
with said at least one plurality of spaced apart protrusions of said driver member such that said lifter member is moved in a first direction 
and thereby causes said driver member to be moved from its driven position toward its ready position; wherein: (e) said lifter member, 
under first predetermined conditions, forces said driver member to undergo a return stroke and move toward said ready position; and (I) 
said driver actuation device, under second predetermined conditions, forces said driver member to undergo a driving stroke and move 
toward said driven position; or 

[Claim 16] a driving mechanism adapted for use in a fastener driving tool, said driving mechanism comprising: (a) a hollow cylinder 
comprising a cylindrical wall and having a movable piston there-within, said hollow cylinder having a first end and a second, opposite end, 
said hollow cylinder containing a displacement volume created by a stroke of said piston; (b) a guide body that is substantially adjacent to 
the second end of said cylinder, said guide body having a receiving end, an exit end, and a passageway there-between, said receiving end 
being proximal to said second end of the cylinder, said guide body being configured to receive a fastener that is to be driven from said exit 
end; characterized in that: (c) an elongated driver member is in mechanical communication with said piston at a third end of said driver 
member: (i) said driver member having a fourth, opposite end that is sized and shaped to push a fastener into an external workpiece, 
wherein said passageway of the guide body allows said driver member to pass there-through toward said exit end during a driving stroke 
and toward said receiving end during a return stroke, said driver member, when at a driven position, protruding toward said exit end of the 
guide body after said piston moves toward the second end of said cylinder, and said driver member, when at a ready position, being 
withdrawn into said guide body after said piston moves toward the first end of said cylinder; (ii) said driver member having a first 
longitudinal edge and having a direction of movement between its driven and ready positions, (iii) said driver member having a first plurality 
of spaced-apart protrusions along said first longitudinal edge; (d) a lifter member that, under first predetermined conditions, moves said 
driver member from its driven position toward its ready position, wherein: (i) said lifter member is rotated, under first predetermined 
conditions, by a drive shaft that is in mechanical communication with said lifter member; (ii) said lifter member has a plurality of extensions 
that protrude from a surface of the lifter member, and under said first predetermined conditions, said plurality of extensions are brought 
into mechanical contact with at least one of said first plurality of spaced-apart protrusions along said first longitudinal edge of the driver 
member, and thereby, under said first predetermined conditions, moves said driver member from its driven position toward its ready 
position, and (iii) said lifter member is positionable, under second predetermined conditions such that said plurality of extensions of the 
lifter member are prevented from mechanically interfering with said first plurality of spaced-apart protrusions along said first longitudinal 
edge of the driver member during said driving stroke in which said driver member is moved from its ready position toward its driven 
position; and(e) a driver actuation device that, under second predetermined conditions, forces said driver member to undergo a driving 
stroke and move toward said driven position; or 
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[Claim 20) a driving mechanism adapted for use in a fastener driving tool, said driving mechanism comprising: (a) a guide body that 
has a receiving end, an exit end, and a passageway there-between, said guide body being configured to receive a fastener that is to be 
driven from said exit end; (b) a driver actuation device that has a first end and a second end, said second end being movable; 
characterized in that: (c) an elongated driver member is in mechanical communication with said second end of the driver actuation device 
at a third end of said driver member: (i) said driver member having a fourth, opposite end that is sized and shaped to push a fastener from 
said exit end of the guide body, wherein said passageway of the guide body allows said driver member to pass there-through toward said 
exit end during a driving stroke and toward said receiving end during a return stroke, said driver member, when at a driven position, 
protruding toward said exit end of the guide body, and said driver member, when at a ready position, being withdrawn into said guide body, 
(ii) said driver member having at least one longitudinal edge and having a direction of movement between its driven and ready positions, 
(iii) said driver member having at least one plurality of spaced-apart protrusions along said at least one longitudinal edge; and (d) a lifter 
member that exhibits a discontinuous contact surface that, at predetermined locations along said discontinuous contact surface, makes 
contact with said at least one plurality of spaced-apart protrusions of said driver member such that said lifter member is moved in a first 
direction and thereby causes said driver member to be moved in a second direction from its driven position toward its ready position during 
said return stroke; and (e) a movable latch member that: (i) does not prevent a movement of said driver member when the driver member 
moves in said second direction; (ii) under normal circumstance, does not prevent a movement of said driver member when the driver 
member moves in a third direction from its ready position to its driven position during said driving stroke; and (iii) under abnormal 
circumstances, prevents a movement of said driver member when the driver member moves in said third direction; wherein: (f) said lifter 
member, under first predetermined conditions, forces said driver member to undergo a return stroke and move toward said ready position; 
and (g) said driver actuation device, under second predetermined conditions, forces said driver member to undergo a driving stroke and 
move toward said driven position; or 

[Claim 31) a -fastener driving tool, comprising: (a) a housing that contains a prime mover, and a system controller; (b) a safety contact 
element which is movable between an actuated position when said safety contact element is pressed against an external workpiece, and 
a non-actuated position when said safety contact element is not pressed against said external workpiece; (c) a trigger actuator that is 
user-actuated; (d) a trigger position sensor; and (e) a safety contact element position sensor; characterized in that: (f) a fastener driving 
mechanism, having: (i) a hollow cylinder having a movable piston there-within, said hollow cylinder having a first end and a second, 
opposite end, said hollow cylinder containing a displacement volume created by a stroke-of said piston, said displacement volume being 
initially charged with a pressurized gas; (ii) a guide body that is substantially adjacent to the second end of said cylinder, said guide body 
having a receiving end, an exit end, and a passageway there-between, said receiving end being proximal to said second end of the 
cylinder, said guide body being configured to receive a fastener that is to be driven from said exit end; (iii) an elongated driver member 
that is in mechanical communication with said piston, said driver member having a driving surface that is sized and shaped to push a 
fastener into said external workpiece, wherein said passageway of the guide body allows said driver member to pass there-through toward 
said exit end during a driving stroke, and allows said driver member to pass there-through away from said exit end during a lifting interval; 
(A) said driver member having a first longitudinal edge; (B) said driver member having a first plurality of spaced-apart protrusions along 
said first longitudinal edge; and (iv) a lifter member that exhibits an outer shape that defines a perimeter of said lifter member's surface: 
(A) said lifter member being movable, under command of said system controller, ·by said prime mover; (B) said lifter member having a 
discontinuous contact surface that, at predetermined locations along said discontinuous contact surface, makes contact with said first 
plurality of spaced-apart protrusions of said driver member such that, under first predetermined conditions, said lifter member is moved 
in a first direction and thereby causes said driver member to be moved from its driven position toward its ready position; and (C) said lifter 
member being positionable by said prime mover, under second predetermined conditions, such that said discontinuous contact surface 
of the lifter member does not mechanically interfere with said first plurality of spaced-apart protrusions along said first longitudinal edge of 
the driver member during said driving stroke, in which said driver member moves from its ready position toward its driven position; wherein 
said cylinder and piston act as a gas spring, under said second predetermined conditions, to move said driver member from its ready 
position toward its driven position, using said pressurized gas acting on said piston, while said driver member's driving surface contacts a 
fastener and moves the fastener toward said exit end of said guide body. 

Claims 5-6, 8-11, 13-15, 17-19, 21-23 and 31-34 depend from base Claiins 4, 7, 12, 16, 20 and 31, respectively, and therefore also not 
taught or fairly suggested by the prior art. 

Kolodziej et al. is considered the closest prior art reference. Kolodziej et al. do not disclose or suggest a driver member having at least 
one plurality of spaced-apart protrusions along at least one longitudinal edge; or a lifter member exhibiting a discontinuous contact surface 
that, at predetermined locations along the discontinuous contact surface, makes contact with the at least one plurality of spaced-apart 
protrusions of the driver member such that, under first predetermined conditions, the lifter member is moved in a first direction and thereby 
causes the driver member to be moved in a second direction from its driven position toward its ready position. 
Odoni·et al. nor the other references cited in this opinion disclose or suggest the specific structural detail and arrangement of a driver 

member and lifter member, each having contact elements affording the tilter member to be moved in a first direction and thereby causes 
the driver member to be moved in a second direction as set forth in the Claims above. Thus, none of the cited prior art references cure the 
deficiencies of Kolodziej et al. 

Claims 1-34 meet the criteria set out in PCT Article 33(4), and thus meets industrial applicability because the subject matter Claimed can 
be made or used in industry. 

Form PCT/ISA/237 (Supplemental Box) (April 2007) 

Koki Holdings America Ltd. 
Ex. 1002, p. 30



PATENT SPECIFICATION ( l l) 1 559 571 

- (21) 
(' 

Application No. 39681 / 76 (22) Filed 24 Scpt. l 976 

V) 
(23) Complete Specification fikd 23 Sept. 1977 

c-. 144) Complete Specification published 23 Jan. 1980 

V) \5 lJ 
tr, (52) -

(72) 

INT. CL.1 Fl6J 9/00 
Index. at acc-:ptancc 

F2T 37EU 37E2A 37E28 
[nvent,xs JACK BURNHAM 

JACK WASHBOCRN 

(54) P!STOi'i MEANS FCJR PISTO~-CYU::-.;DER 
ARRANGEMENTS 

(71) \Ve, AvoN I:-iocsTRIAL PoLY· 
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S1G~'"AL COMi'.\NY LIMITED. a Company in­
..:,;rporated undt.:r th.: Law~ of Great Britain. 
,,i 3. John Str..:d. LondL)n. WCI :-i 2ES. 
En!!!:.rnd. d,J hcn:bv dcc!Jre th.: inventi,m 

I!) f,)r- which we pray' that a P:1tcnt may b..: 
'!ranted t,> us. and the mr.:thod by which it 
T, t(J be performed. to be particularly ds:­
-;.:-:-ibL·d in a.nd by th.: fol!,Jwing 'ital<:mcnt: -

Thi-; invention relate:-; to piston mc::111.'> 
15 for piston-cylinder arrangements. particu­

larly but not .:xclusivdy for pncumatic 
pr .:s'.;urc opcrabk. single acting pistor.­
cylindcr arr::ingcmr:nts that for .:xample ar_; 
u~cd for th.: application of thc braks:s of a 

20 :·:11!wav vchici:.; (in which art such arran(!C• 
,n:nts ·:ir.: known as .. brake cvlind-:r,"l. -

The: pi,ton means de\cribed in U.S.A. 
P:ttc:it Sp.:cification No. J.ISJ.7'>5 comprise'> 
a pi,ton mcmb..:r n:taining a packing mcm-

25 ~er !o provid.: a -;liding <;cal bdwccn the 
-:i,tnn m•.:mb.:r :-ind the ..:vlind..:r member of 
th.: pi:-;tnn-cy ! i ntler arran~cmen t. the pist\Jn 
m.:mbcr having an outer diamet<.:r less th:in 
•[1.: inner diameter of the cvlindcr 

;i) mcmbcr to providc tller..:bctwcen an :innular 
:!:ip in which a s.:paratc ring is dispos-.:d t.) 

;Jr-.:vcnt the piston mcmbcr engaging or 
··hammc,ir'.!" a.zainst thl.! wall of lh.: 
._:s,l im!er mc:mber ~ Lubricatjon of the latter 

35 ;~ provided by a sprayed on coating of a 
,cmi-pcrm;inent lubricant such as molyb. 
d·enum disulphide. 

Thi.: pis;ton m<.:ans described in U.K. Speci­
fic:.ition No. 752 324 comprist:s a piston 

40 member rctaining a packing member to pro­
,. id.: a sliding seal bdwcen the piston 
:n•.:mbcr and th<:: cvlin<l..:r member of th<.: 
...,i'iton-cvlinder arrangement. the oadc­
in·! m~mbs:r being - provided witl1 at 

.15 :c.:;se nne continuous paipheral grease 

groovl.! tv n:!airt lubricant which. it 
is said. is pressed out of th..: groovc(s) ant,) 
the wail of the: cvlindcr member when 
pneumatic pn.:ssurc ;s appli•i.:d to th.: pres­
sure face vf th..: ;,iston means. and is sucked SO 
back into the g~oove from off the wall of 
the cylir.da m::mbcr when the said pr:.:u­
matic pressur.: is rdicvcd. 

ft is ..::msil.kred desirab[..: to proviu.: pist,,n 
means which can avoid "h.immainl!" and 55 
or bv whi..:h anv such distribution - and ,Jr 
rcco~ery ()f lub~icant might Ix imprnwd. 
anti or wh..;r,.:by th..: piston means may com­
prise a minima! number <)f parts tn rcduc.: 
rlie costs of m;inufa.:-turc. asscmblv anJ r)() 
stock-kceping. • 

Acc()rding t,1 nne a·,p.:ct of this inventi,rn. 
there i:; provided pi:-;1011 mcans for slid.:ablc 
mountin~ in :i cylindcr member t,, f,nm 
therewith a nisl(J!!-1.:vlinder a;-ran!.!L'ment. t!i..; (i5 

pi,t,Jll 111..:;.rn·, Ci)ll1pi1sin'!, a f>a(king :-nembe, 
mnunkd ,,n a pi-;tnn m..:mbcr f,)r mll~t.:­

m•:nt therewith. the pack111:; member c,Jm. 
pri:-;111g: lir,t and sec,md p,irti,in:; luv. 
ing: r:id1aPy oucr ,urfaccs a:,ial!y ,.:pa- 71) 

rat.:<l by a r..:c.:ss :111d dimensi,!l1C\! 
such that. in use. .:ach outer rnrL1c..: 
c,intacts ,lidin!.!!v a!.!ainst the inner ,urf:h:c: 
of a said cvli;tfcr member with sa:d inner 
surface pro~iding: an outa closure for the ,5 
recc.:ss. charact..:riscd in that th.: tir:;t porti,m 
is sub-;t:i.ntiallv more 11.:xib!c than th.: 
second portion and in that an enclosed 
re-;ervoir for lubricant is provided in the 
piston m..:ans :n ..:cmmunication with thc ;j!) 

recess in the packing mtc:mhcr. 
Prefcrabiy the first portion comprises a 

lip portion to provide a sliding ,.:al ~­
tween the piston member and the inn,:r 
surface of a said cvlinder member. and th.: 35 
second portion co-mprises a ring portion 
formed as an integral unit with th.: lip 
portion in axially spaced relation to ornv•clc 
said recc"ss. the ring portion havin'!· a dia . 
meter greater than th,..; maximum diamder 90 
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of the piston member for preventing 
"hammering'' of the piston means when in 
a said cylinder member. 

The ring portion may have a paipheral 
5 recess accommodating a wear rin!? of which 

the radially outer surface constitutes said 
second outa surface of the packing member. 
or (as is preferr<!d) the ring portion may it­
sdf constitute a wear ring with its radialtv 

l O out<!r surface constitutini' the said second 
outer surfac-.: of th-.: pa.:k1ng memba. Pr..:­
forably. in cith..:r case. the ring portion has 
a surface adjacent th..: lip portion and 
dircct-:d transversdy to the radially outer 

15 surface of rhc ring P'-Jrtion. th..:se two sur­
faces mei.:ting at an acut\! a:1g!e to form a 
scrar.,a ring for lubricant rc:covl!ry. 

Preferably the reservoir is formed in 
the ring mi..:mber. Advantageously the 

20 reservoir may comprise a p[urality of spaced 
apart individual cavities within the ring 
member (prefr:rably equi-angularly spaced 
apartl. i.:ach cavily having an OJ)l.!ning to the: 
n.:ccss. Pn:frrablv the reservoir contains 

~5 !.!r..:asc or other lubricant. 
- According to anolh-:r aspi..:ct of this in­
Vi!ntion there is providi.:d a piston-cylinder 
arrangement (..:.g. a pneumatically operabk. 
singh.: acti n!.!. so-called braki..: cvlindi.:n corn-

30 prising a cylind.:r member in which tJ1eri.: is 
sli.Jcably mounted piston means a..:cording 
t,> said one asrx:ct t)f this invention. 

By way of i..:xampk. i.:mbodiments t)f this 
invcntion will now b.: <lescribi.:d with r.:-

35 fer::nec t.) the accomp:inying drawings of 
wh:ch: 

Fig. I is a parLly •;cctiom:d sid.: view· of a 
tirs;t embodiment of this invention: 

Fi:,!. 2 is a plan vi..:w of the: piston means 
40 nt Fig. l partly sc..:tien..:<l alon6 the line 

A-.-\ and the Jin..: 13-B ,)f Fi!!. I: 
Fi!!. 3 is a cross-seetionat' view al,m:? th.: 

line l!l-III of Fi!!. 2: -
Fig. 4 is an ..:nlarg..:d view of part of Fig. 

45 !: 
Fig. 5 is a ski.:tch showing a part aoss­

si.:ction through a second embodiment of 
this invention: and 

Fig. 6 is a pcrsp.:ctiv;! cross-~cctioned 
50 view of part ot' th..: packing member shown 

;n Fi!.!:. 5. 
Rcfc:rring to figs. I to 4. the piston means 

shown in Fig. 1 c-omprises a piston m..:mbcr 
IO and an int.:grat.:<l packing member and 

55 ring member 12 mounted thereon. The 
piston member IO has a domi:d front face 
1.1 and at its rl!ar a peripheral laterally 
directed flangc t..i from which a piston rod 
I 5 exts:nds rcarwardlv. Betwe.:n the face 

60 13 and flange 1-L the· piston member IO is 
provided with a s!1aped side surfacl.! I 6 in­
, .. .-ludin 2: a concav.: recess 17 and a nose 18. 
Thi: inti.:grated packing memba and ring 
memb::r 12 is a sing['.! unitary mouldin<r of 

65 natural or synth..:tic rubber ·or of piastres 

material and comprises a packin° memb<!r 
'.2~ that . is generally . cup-shaped., and pro­
vided with an oppositely directed lip por­
tion 21, and a ring member 22 extending 
from the region 23 where the lip portion 21 70 
joins thc remainder of the packincr mem-
ba 20. The internal surface of the ::,packing 
m<.:mba is provided with a thickened con: 
v<:x projection 24 to be a snap fit within the 
concave recess 17 of the piston membe:-. 1.::, 
such intcrfitting of these two component;; 
serving to mount the integrated component 
12 on the piston member IO for movement 
therewith. Th-: nose 13 of th<! pistc-n 
m.:mber 10 mates with the corresponding[:,; 81) 
shaped internal surface of the component 12 
adj:::icent th.: region 23. The n.:arward end 
surface 25 of the ring memb..:r 22 abuts 
against the flange 14 of the piston rn..:mber 
which has a diami.:tcr less than the mini- S5 
mum diameter of thc tapered pcripher:il 
out..:r surfac..: 26 of the ring member 22. 

Th<.: diamcti.:r of thc rin-g mi.:mlxr's peri­
pheral outer surface 26 increases linearly a:; 
the surfac<.: approaches the lip portion 21. 91) 
and forms an acuti.: an!.!lc at 27 with an 
aJjoining radial surfac~ 28 of th..: ring 
member (-;..:e Fig. 3). C,rnvcnientlv :his 
acute.: angk. when the ring membc:r· 22 i~ 
un:,trc;;scd. is ab,iut 77 ~ degn.:es of arc. The ll5 

surfaces 26 :111d 28 which m::d at thi.: acut.:­
ang!cd arris 27 form a forwardly projecting· 
wall J)()rtion 29 of the ring mi.:mber. Th..: 
ring member 22 has a solid annulus 30 
formed with a number (e.g. 36) of l!qu:- ll)l} 
angularly spac.:d caviti..:s 31 that, as shown 
in Fig. :::. ar.; each ,Jf generally triangular 
cross-)cction. Conv..:niently th..: includcd 
anl.!J..: of l!ach trian!!ular cross-&crion is ...:5 
dcur.:es of arc. E;ich of the c:iviti..:;; JI 1n5 
co'ii1municatcs via an associated openin~ 32 
with thi..: ..:ontinuous annular spac..: 33 be­
tw.:en th.; lip portion 21 and the.: projcctin:; 
w:ill portion 29 of the ring mcmber 21. 

When thc piston means is slidingly in- J t,) 
scrted into a cvlindcr member 35 th..:rc:fvr 
( iilust:at.:d in broken outlin-! in Fig. I l. th~ 
Iip portion 21 oi thl! packing: m..:mb~r 20 d..:­
tkcts thrnugh a bout 22 i degrees of arc t0 

maki: sliding contact along its length with I 15 
thi: internal surfac:! 36 of th..: cvlind..:r 
m..!mber 35. and the ring m<.:mba 22 (s ccm­
prcss:!d so that its peripheral outer surface 
26. which is tap..:rl!d in the unst:-.:ssed sra:c:. 
also mak.:s sliding contact along its kngth 121) 

with th,; intana! surfac..: 36 of the cylinc!er 
member 35 and deflects th<.: surface 23 tJ 

be acutcly inclined. 
It will be C'.ident from the drawings thar. 

du<;; to the solid annulus 30. the ring ms::m- 125 
b~r 22 is less tkxible than the: lig portion 
21 so that surfac..: 26 is angu[arlv ddkct;.:d 
kss than the: 0utcr surface- of (ip portion 
2 I. Prior to rnch inscrtion of the pi%1n 
mcan.-;, the cavitics 3 l ar<.: all packcd with I :0 
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grease or other suitable lubricant. 
When. in use. compressed air is supplied 

to the cylinder chamber 37 via a port 38 in 
an end wall 39 of the cylinder member 35. 

5 the piston means is moved away from the 
end wall 39 against the action of a coiled 
compression spring (not shown) encompas­
sing the piston rod 15 and acting against the 
!"earward face of the piston member IO. In 

JO executing such movement. the lip portion 
2 l is urged by the pnc:umatic pressure into 
tight sealing yet sliding engag;!ment of th.: 
cylinder surface 36. and there is a strong 
tendencv for the lubricant in the cavities 

!5 31 to ..:merge therdrom thrcugh the Opt!n­
ings 32 into the soace 33 and con­
tact the cvlinder surface 36 to lubricate it 
with a la\,.;r of the lubricant. \\/hen the 
pneumatie· prcssun: is relieved. the c:Jikd 

'20 compression spring returns the piston means 
to its rest position adjacent end wall 39 and 
in executing this return motion thl! projcct­
in~ wall portion 29 of thc ring member 22 
acts as a scrapa ringi and tends to scrape 

25 the lubricant layer off the surface 36 by the 
action of arris 27 and surface '28 with a 
vicw to its being returned to the cavities 
31 through the opcoings 32. In other words. 
positive lubricant recovery can be achieved. 

30 It will be noted that th~ space 33 is sub­
stantially'. closed by the lip portion 21 and 
th..: wail portion 29. 

It will be appreciated that ewn in tht! 
compressed state of its sliding fit in the 

35 cvlinder member 35. the diameter of surface 
26 rwhich equals th..: diameter of surface 
36) i:, !!reater than the diamder of flange 
I~. Tl1e resiliency of the rin~ member 22 
is arran!!ed such that it is less- flcxLble than 

40 lip portion 21 and cannot be so comprc.:ssed 
by the weight of the piston member or 
vibration of the latter also cnablt! the piston 
mcmbcr to contact directly the cylinder wall 
surfacl! 36. Thus "hammering" is avoidt.:d. 

45 and th..: ring member 22 serves as a wear 
nn'.!. 

It will be apparent that the embodiment 
of Figs. 1-4. provides piston means for 
s1ideab1e mounting in a cylinder member 

50 to form therewith a piston-eylinder arrange­
ment. the piston means comprising a piston 
member. a packing member mounted on the 
piston member for movem..:nt therewith and 
having a lip portion to provids: a sliding seal 

55 b.:twcen the piston member and a cy!inda 
member of a said arrangement. a ring 
member for sliding contact of tht: cvlinder 
memba and to prevent direct engagement 
of the piston member against the said 

60 cyiindcr member, the ring member being 
int..:gral ar.d unitary with the packing mem­
ber and having an outer wall portion axially 
spaced from the lip portion which space is 
in communication with an enclosed reser-

65 voir for lubricant formed in the ring 

member. In this embodiment, said outer 
wall portion has two defining surfaces 
thereof adjacent the lip portion mutuallv in­
clined and meeting at an acute angl~ to 
form the outer wall portion as a scraper iO 
ring for lubricant recovery. 

In a modification of the embodiment of 
Figs. l to 4, the flange 14 is omitted. so 
that the ring member 22 encompasses th-! 
piston member IO about the latter's maxi- 75 
mum diameter. Optionally in this case. the 
caviti:.!s J l mav be closed rearward!v of thc 
piston means by base portions moulded in­
t·.:grally wirh the ring mem~r (and the 
packing membl:!r). 30 

The embodiment of Fi!!s. 5 and 6 is 
similar to that of Figs. I to -4 and [ik<! parts 
have been given like numerals. The em­
bodiment o( Fi!!s 5 and 6 differ in that t:1..: 
outer surface 26 of the ring member 22 is 85 
recessed at 40 and accommodates a seoar:H..: 
wear ring 42 which mav be of a diiferent 
material to that of the ring rncmber 22. The 
openings 32 are in the form of slots :i.nJ 
lead to cavities 3 I of semi-circular cross- 90 
section. 

In the embodiment of Fig. 5. the ring 
member 22 is arranl!cd to have such rc­
silicncy as to be kss tkxiblc than the lip 
portion 21 and to prevent dir<.!ct contact b,.:- 95 
twcen th,.! piston member 10 and the 
cy!inder member·s internal surface 36. As 
bdorc. the 11:rn~ 14 mav be omitted so 
that th.: ring m~mbcr 22 -encompasses the 
piston member about its maximum diameter. 100 

The embodiment of Figs. 5 and 6 may 
be modified by providing rhc ring m..:mb,.:r 
22 with surfac<.:s such as '26 and 23 of th:.: 
embodiment of Figs. I to 4 th:n arc mutu-
ally im:lin..:d and form a scra~r ri112 for l05 
lubricant rccm,erv. 

It will be apparent that the ..:mbodiment 
of Figs. 5 and 6 provid:.:s piston means for 
slidcabk mounting in a cvlindcr m,.;mbcr u 
form therewit!1 :t pist,m:cylinder arrange. l IO 
m:.;nt. the pistcn m<.!ans comprising a piston 
member, a packing member mounted on the 
piston member for movement therewith and 
having a lip portion to provi<l..: a s!id:n~ 
sea[ betwe;.;n the piston member and a 115 
c·1Iindcr member of a said arranirement. a 
ring m..:mba having an outer wall portion 
axially spaced from th..: lip portion and of 
a diameter greater than the maximum dia­
m;!ta of th..:~ piston member substantia!ly to I :o 
close the space between the lip portion and 
the outcr wall portion, the ring member be-
ing integral and unitary with the packing 
member and bc:ing formed with an c-nc!oScd 
reservoir for lubricant in communication 125 
with said space. Also the outer walI per• 
tion is provided with a peripheral recess to 
accommodat•~ a wear ring for sliding con-
tact of the cvlindcr member. 

It will also be apparent that in each of 130 

.BAO ORlGINAL ~ 

Koki Holdings America Ltd. 
Ex. 1002, p. 33



4 1559571 4 

the embodiments of Figs. I to 6 the en­
closed reservoir is provided by a plurality 
of equi-angularly spaced apart cavities 
within the ting member. each cavity having 

5 an opening whereby it is to communicate 
with said space. Conveniently the reservoir 
contains grease or other lubricant. Also. 
in each said embodiment, the packing 
member and ring member are moulded in-

10 tegrally with one another of a natural or 
synthetic rubber or plastics material. 

WHAT WE CLAIM IS:-
1. Piston means for slideabli.: mounting 

in a cvlindcr member to form therewith a 
15 piston:cylinder arr:ingement. the piston 

means comprising a packing member 
mounted on a piston member for move­
ment therewith. the packing member com­
prising first and second portions having 

20 radially outer surfaces axially separated by 
a recess and diml!nsioned such that. in USl!. 
each outer surfac<! contacts slidin<>[y ao-ainst 
th.: inr.a surface of :i said cylind~r mirnb,;r 
w:th said innl!r surface providing an out,;r 

25 cl,1surl.! for the rccl.!ss. characterised in that 
th·! tirst portiun is substantially mon: lkxibk 
than tht! second portion and in that an en­
dos.:d rescrvoir for lubricant is provided 
in the piston m<!ans in communication with 

JO th-: rcccss in th.: packing member. 
~- Piston m.:ans according to Claim I. 

whacin the first portion cornpris..:s a lip 
portion to provide a sliding seal between 
tht! piston member and thl! inner surfac,; of 

J5 a sai<l cvlinder member. and the second 
portion ..:;imprises a ring portion formed as 
an int.!gral unit with th<! lip portion in 
axi:1lly spa..:ed rdatinn to provid<! said rl.!­
ccss. the ring portion having a diam<!tcr 

40 :.!r.:~1t.:r than the maximum diamd<!r of th..: 
pi~t,rn mcmb<!r for prcvl!nting "hammering" 
'1f th.: piston means when in a said cylinder 
member. 

J. Piston m-:ans according to Claim 2. 

characterised in that the ring portion has a 45 
peripheral recess accommodating a wear 
ring of which the radial!y outer surface con­
stitutes said second outer surface of th,= 
packing member. 

4. Piston me:ins according to Claim 2. 50 
characts:rised in that the radially outer sur­
face of the ring portion constitutes said 
second out<!r surface of the packing mem-
ber and in that said ring portion constitut-:s 
a wear ring. 55 

5. Piston means according to Claim 3 or 
Claim -L characterised in that the radially 
outer surface of the ring portion meets at 
an acute angle the surface of the ring por­
tion which defines one side part of said re- 60 
cess to provide a scraper ring for lubricant 
recovery. 

6. Piston means according to Claim 
characterised in that said acute angk is 
the order of 77 ! degrees. -

5. 
o( 

7. Piston means according to any pre­
ceding claim. wherein the rl.!cess ext<!nds 
continuously around the packing member. 
the: piston means being characterised in that 

65 

the rcs.:rvoir comprises a plur:ility of angu- 70 
larly spaced cavities each having an open-
ing to ,aid n:cess. 

-8. Piston means according to Claim 7 
when d.:pendent from Claim 2. characterised 
in that the: cavities arc [ocat-:d in said ring 75 
portion. 

9. Piston mean,; according to any pn:ced­
ing claim. cbaractt!ri~ed in that the reser­
votr contains grease or other lubricant. 

10. Piston rnc:ans substantially as hi:n.:in ;30 
dc:scrib!.!d with r-:kr-:ncl.! to th!.! accompany-
ing <lr:iwings. 

11. A piston-cylinder arrangement com­
prisin~ a cylinder m.:rnbl!r in which there is 
slideably mounted piston rn.:ans according d5 
to any pr<.:c~Jing claim. 

A. R. TURNER. 
Ag·:nt for the Applicants. 

Printt:d for Her ~L1jesty', Stationery Office by The T.,·ect!Jak Pre,s Ltd.. 8envick-upon-Tweed, I 930 
Published at the Patent Office, 25 Southampton Built.lings. Lundon. WC~..\ I.-\ Y, from which co pi.:~ 

may be obtained 
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Antriebsvorrichtung 

Die Erfindung betriftt .Antriebsvorrichtu.ngen, insbe­

sondere eine Antriebsvorrichtang unter Verwendung eines 

Dru.ckmediu.ms zur Betatigu.ng von Handwerkzeugen. 

Eine Aafgabe der Erfindu.ng besteht darin, eine neue und 

verbeseerte Antriebsvorrichtung u.nter Verwendung eines Druck­

mediumsc zur Betiitigung von Handwerkzeugen vorsusehen. 

Eine weitere Aufgabe der Erf'indu.ng ist die :Bildung einer 

ro Antriebsvorriohtu.ng jener Art zur :Bet~tigung von Handwerk-

ze1.J8en, welche einen Beht:1.lter :fur gespeicllerte Energia und 

Patentanwalte Dipl.-lng. Martin Licht, Dipl.-Wirtsch.-lng. Axel Hansmann Dipl.-Phy1. Sebastian Herrmann 
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'Boyer. Vereinsbank MOndten, Zweigst. Oskar-von-Miller-l!ing, Kto.-Nr. 8112-495 • Pastacheck•Konto, MO~ Nr. 163397 
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eine Einrichtung zu.r automatiachen Freigabe der Energie 

enthalt, welche ein gewiinschtes Werkzeug betiitigt. 

Ein weiterer Gegenstand der Er:findung ist eine neue und 

verbesserte Antriebsvorrichtung, die einen Kraf~speicher 

aufweist, in dem ein zusammendrfickbares Mediwn, wie z.B. Gas, 

unter Druck gehalten u.nd verwendet wird, wa ein nicht zu­

aammendrii.ckbares TreibmediWll in Bewegung zu setzen, das sei­

nerseits eine Treibeinrichtung betatigt, wie z.B. einen 

Treibkolben oder Hammer eines Werkzeuges. 

Ein weiter~r Gegenstand der Erfindung ist die Bildu.ng 

einer neuen und yerbesserten Arbeitsvorrichtung, die einen 

Kraftspeicher, in dem ein zusammendril.ckbares Medium. unter 

Druck gehalten wird,, e.inen Kra:ftspeicherkolben u.nd einen 

Treibkolben aufweist, die beide gleichzeitig in eine zuriick­

gezogene oder gespannte Lage durch das Einbringen eines 

nicht zusammendriickbaren Arbeitsmediume in einen Zylinder 

bewegbar sind, in welchem die Kolben hin- und herbewegbar 

sind, wopei das .Arbeitsmedium auf ausgesetzte Fl.achen des 

Treibkolbens wirkt, wa diesen mit dem Kra:f'tapeicherkolben 

zu bewegen, bis er seine vol1 gespann'te Lage erreicht, :wo-
. 

rauf die weitere Bewegung des Kraftspeicherko1bens zusatzli-

che Flachen des Treibkolbens dem Dru.ck des .lrbeitsmediums 

aussetzt, worauf' des zu.sammendrfickbare Jledium, daa mittels 

des Arbeitsmediums wirkt, dem Treibko1ben eine Antriebsbe-

wegu.ng mi tteil t b O 9 8 1 21 0 3 4. 6 

I 
! 
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Ein weiterer Gegenstand der Erfindung ist die Bildung 

einer neuen u.nd verbesserten Antriebsvorrichtu.ng zur Betati­

gung von Handwerkzeugen, die einen Treibko1beu aufweiat, der 

durch das Eindringen eines nicht zusammendrlickbaren Arbeits­

mediuas in einen Zy1inder in seine vo11 gespannte oder zu­

ruckgezogene Lage bewegbar u.nd durch die Fortaetzung des 

Eindringens des Arbeitsmediums in einen derartigen Zylinder 

fiir Arbei-ts- oder Antriebsbewegung in der entgegengesetzen 

Richtung zu seiner vo1lstiindig ausgefahrenen Lage automa­

tisch freigebbar iat, wobei diese Arbeitsbewegwig des Treib­

kolbens durch die Kraft eines zusammengedriickten Gases aus­

geUbt wird, dae Uber einen Kraftspeicherko1ben auf das Ar­

beitsmediWll in einem derartigen Zylinder wirkt. 

Ein weiterer Gegenstand der Erfindung ist die Bildu.ng 
. 

einer Arbeitsvorrichtung der beschriebenen Art~ die ledig-

1:i:il dann vo11 betlitigbar is't, wenn sie in bezug au1' ein 

Werkstiick oder einen zu bearbeitenden Eau in eine geeigne-

·te Lage gebraeht ist, wobei die Einrichtung ai t ei~er Still­

setzeinrich~ung fur die Pu.ape verseben ist, bevor der Treib­

kolben seine vo11 gespannte Lage erreicht, 1'alla die Ar-
-

beitsvorrichtung in keine gfinstige Arbeitslage gebracht iet. 

Ein weiterer Gegenstand der Erfindung ist eine Arbeits­

vorrichi;ur:;.g der beschricbenen Art, bei der der Treibkolben 

. und der Kerper znsammemrirkende Einrichtungen zur Verlangsa-
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mung oder J3egrenzung der Bewegung des Treibkolbens aufweisen; 

wenn dieser seine vollkommen ausgefahrene Lag~ erreichtt um 

die StoBe auf den K6rper zu vermindern~ 

Weitere Merlml.ale und Vorteile der,Erfindung werden im 

folgenden an Hand von Ausfiihrungsbeiapielen der Erfindung 

und u.nter Bezugnabme auf die Zeichnung beechrieben. 

Fig.1 zeigt eine teilweise im Schnitt dargestellte 

.Ansicht einer Antriebsvorrichtung nach der Er­

findung, wobei der Treibkolben und der Kraft­

speicherkolben in ihren ursprilnglichen Lagen, 

vor dem Beginn der Betatigung der Arbeitsvor­

richtung, dargestellt sind; 

Fig.2 zeigt das Schaltschema des elektrischen Steuer­

kreises der Antriebsvorrichtung; 

Fig.3 .. einen Teilschni tt, der den Treibkolben und den 

Speicherkolben in ihren extrem zurf.ickgezogenen 

oder gespannten Stellungen zeigt; 

Fig.4 einen ahnlichen Schnitt wie Fig.3, bei der jedoch 

Treibkolben und Speicherkolben nahe dem Ende des 

Antriebshubes dee Treibkolbens dargestellt sind; 

. . 009812/03.46 

, ' 

Koki Holdings America Ltd. 
Ex. 1002, p. 41



--5 - 1503164 

Fig. 5 eine schematische Darstellung einer anderen 

Ausfuhrungsform einer er:findungsgemiiSen Ar­

beitsvorrichtwig und 

Fig. 6 einen Teilschnitt einer abgeanderten Ausfuhrung 

des Treibkolbens. 

Bei der Ausfuhrangaform nach den Figuren 1 bis 4 der Zeich­

nung weist die Arbeitsvorrichtung 10 einen Karper 11 auf, 

der einen unteren piatolengriffartigen hohlen Handgrif:f 12 

a.ufweist, dessen of':fene Seite d11rch eine nicht dargestellte 

Seitenplatte geschlossen sein kann, die mittels Bolzen oder 

-Schrauben 13 bef'estigt ist. Der K6rper 11 ist mit einer 

Hauptbohrung 14 versehen, die sioh im Y(esentlichen senkrecht 

zu.m Handgri£f 12 erstreckt and einen inneren ringformigen 

Flansch 15 aufweist, der mit einer inneren ringformigen Nut 

versehen ist, in der ein Dioh-tu.ngsring (0-Ring) 16 oder ein 

anderes Dichtungsmittel angeordnet ist, das die Abdichtung 

zwischen dem Karper u.nd einem Treibkolben 18 bewirkt. Der 

vordere Teil des Treibkolbens 18 ist mit einer Gewindeboh­

ru.ngversehen,in welche der verengte Te11 19 ei.nea.ringfor-
. . 

migen Hammerkop:fea 20 erstreckt ist. Der,ordere Teil des 

Traibkolbens 18 ist duroh ein Ffihrungsrohr 22 erstreckt, des­

sen rli.ckwartiger Teil gleit~ahig in die Hauptbohrung 14 er­

streokt und mit einem langliohen Schlitz 24 versehen ist, 

·1n welohen. der 11ntere Teil eines J.nschlagbolzena 25 ein- • 
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gre-i:f't, der in eine l3ohrung des Ktirpers 11 eingesobraubt 

is·to Es ist offenaichtlich, daS der L~sohlagbolzen 25 dumi 

Bertihrwlg der Flachen des Fuhrungerohrea 22, welche die 

einander entgegengeaetzten Enden des Schlitzes 24 bilden, 

die Einwarts- und Auswartsbewegung des :Jilhrangsrohres in der 

Hauptbohrung 14 des Korpera 11 begrenzt. Das Rohr 22 wird 

mittela einer Feder 27 aaswarts, in die iiuierste in Fig.1 

dargestellte Lage, gedrilckt, wobei die Feder den Treibkol­

ben 18 u.mschlieBt und deren ein Ende der ringf6rmigen Schul­

ter 28 anliegt, die durcb den inneren Flansch 15 gebildet 

ist und deren anderes Ende an einer ringf6rm.igen inneren 

Endflache 29 des Fi.ihrungerohres 22 anliegt. 

Das Fiihrungsrohr 22 weist einen zweiten Liingaschlitz 30 

auf, durch d?n ein Betatigun8sarm 32 eines Schalters 33 na.ch 

innen. in das Fiihrungsrohr erstreckt ist~ Der normalerweise 
. . 

gesohlossene Schalter 33 weist einen Kontakt 34 auf, der 

durch den BetatigWlgaarm 32·jedesinl11, wenn dieser duroh den 

Ha.mmerkopf' 20 bertihrt wird, betatigt wird, um den Sohalter 

zu offnen, wenn der Kolben und der Hammerkopf nach innen zu­

ruckgezogen werden. Das Fiihru.ngsrohr 22 waist uberdies einen 

au~eren .Ansatz 36 auf, der einen Betati-gungsarm 37 einesJ 

normal off'enen Schalters 38 beriihrt, um den Kontak:t 39 des­

selben in die SchlieBstellu.ng zu bewegen* Die Schalter 33 

und 38 kqnnen in dem gleichen Gehause 40 angeordnet sein, 

das in einer 4uanehmung_ 42 des Korpers 11 befestigt 1st, die 

u.nmittelbar unter der HaQptbohrung 14 und in Verbindung mit 
009812/03l.6 
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dieser angeordnetist. Es ist ersichtlich, daB bei der Ein­

v::trtsbewegung des Tr~ib1::olbens 18 aus der in Fig.1 dar-

9estellten Lage in die zurUckgezogene oder gespannte Lage, die 

in Fig.3 dargestellt ist, der normalerweise gesdil.ossene 

Schalter 33 zuerst geo££net wird und Solange o£fen gehalten 

wird, als der Treib1::olben sich in ~einer i• wesentlichen 

voll zurU-ckgezogenen Lage be£indet und daB der normalerveise 

o£Pene Schalter 38 geschlossen wird, wenn das Flihru.ngsrobr 

22 in seine voll zuriic1::gezogene Lage bewegt wird . 

. 
l)ie Xontakte 34 und 39 der Schalter 33 bz,:. 38 sind zu-

einander parallel ·und mit dem beweglich~ rontakt 46 eines 

AusU:Ssescbalters 47, der im Handgri£P 12 angeordnet ist, und 

einem Pumpenmotor 49 in Serie geschaltet, der eine Pumpe 50 

treibt. Einerseits ist der Pumpenmotor 49 mit einer ~lemme 

52a der Stromve!r:'sorgung 52 mittels eines Leiters 53 und an­

derersei ts mi t dem beweglichen Xontakt 46 des Schal ters 47 

Uber einen Leiter 54 verbunden. Der £eststehende ronta1::t 55 

4es Ausl6sescha1ters 47 ist mit einem £eststehenden Xontal:::t 

56 des norma1 geschlo ssenen Schal ters 3 3 Uber den Leiter 57 

und mit einem geschlossenen ~ontakt 58 des normalerweise o££e-

nen Schalters 38 Uber die Leiter 57 und 60 verbunden. Der be­

w:egliche rontakt 34 des normal geschlossenen Schalters 33 

ist mit der anderen r1emme 52b der Stromversorgung 52 durch 

einen Leiter 62 verbunden, wahrend der bevegliche Xontakt 

39 des normal o££enen Schalters 38 an die andere nemme 52b 
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der Stromversorgung mittels der Leiter 62 und 63 angeachlos­

sen ist. Es ist ersichtlich, da.S der Motor 49. immer an die 

Stromversorgung 53 angesohlossen und spmit mit Energie ver­

sorgt iat, wenn der Auslosescha1ter 47 und eiuer der Schal­

ter 33 oder 38 geachlossen sind. 

Das innere Ende des Treibkolbens 18 ist mit einem ring­

formigen konisoh verjUngten Kop:f 65 versehen, der eine ring­

formige Flache oder Sohu1ter 66 aufweist, we1che die ring­

formige Schulter 67 des ringformigen Flansches _15 des Kor­

pers 11 beriihrt, um die Auswartsbewegung des Treibkolbens zu 

begrenzen. Die End:flache oder Oberflache 68 des Kopfes 65 

ist im wesentliahen konkav und bildet einen Sitz fiir die 

ringf'ormige Dichtu.ng 69, die in geeigneter Weise, wie z.:B. 

durch Verkitten, an einer konvexen Flache 70 eines Kra:ft­

speicherkolbens 71 befestigt ist. Der :Bereich der Flache 68 

des Kolbenkopfes, der durch die ring:fHrmige Dichtung 69 ab­

gedichtet ist, iat groSer ala die QQerschnittsf'l~che des 

Trei~kolbens 18 bei der Diohtllllg 16, so da.13, wenn die Dioh­

tung 69 zwischen dem Kra:ftspeicherkolben 71 und dem Treib­

kolbenkopf' 65 abdichtet, jeder Fliissigkei tsdruck, der av.f 

den Treibkolben wirkt, den Kolbenkop:f gegen den Kraf'tspei-

cherkolben zu bewegen l.llld in enger :Beriihrung mit demse1ben 

zu. halten su.cht. In Ubereinstimmung strebt der Dru.ck des Me­

diums, der in die Bohrung 14 des Korpers 11 zwischen dem in­

neren Flansch 15 und dem Kraftspeicherkolben 71 eingebracht 

. . 
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wird, wenn der Speicherkol.ben und der Treibkolben 18 die in 

Figo 1 dargestellten Lagen einnehmen, den Treibkolbenkopf in 

Beruhru.ng mit dem Kraftspeicherkolben zu drucken und den Treib­

kolben in Fig. 1 .. nach rechts zu bewegen. 

Die Hauptbohrung 14 des Korpers 11 ist bei 75 vergro­

Sert, um einen Ausdehnungszylinder 76 aufzunehmen, der am 

Kerper 11 auf geeignete Art dioht befestigt ist, wie z.B. 

durch SchweiBen. Der Speicherkolben 71 ist innerhalb der 

Zylinderlange beweglich u.nd weist eine auSere ringformige 

Nut auf, in der ein Dichtungsring (0-Ring) 78 oder irgend­

ein anderes Dichtungsmittel angeordnet ist, um die Abdich­

tung zwischen dem Zylinderumfang und dem Kolben zu. bewirken. 

Eine verlangerte Kraftspeicherhulle ist auf den riiok­

wa.rtigen .A.nsatz 82 des Kor_pera 11 festgeachraubt und eine 

Dichtung oder ein Dichtungsring 83 iet zwischen einer ring­

formigen Schulter 84 des Korpers u.nd dem ringformigen Ende 

der Hiille 80 eingefuhrt, um eine mediumdichte Abdichtung zu 

bewirken. Unter Druck stehendes Gas kann iiber ein geeigne­

tes Ventil 86 in die Kraftspeicher- bzw. Druckgaskammer 85 

eingebracht werden, die du.rch die Speioherhulle 80 gebildet 

wird .. Wenn die Kamm.er 85 mit einem unter Druck stehenden 

Gas geftillt ist, so wird der Speicherkolben 71 nach links 

gedriiokt, wie Fig. 1 zeigt, und strebt den Treibkolben 18 in 

der in Fig. 1 gezeigten Lage zu halten, wobei die ring:formi-

0098,12/0346 

Koki Holdings America Ltd. 
Ex. 1002, p. 46



- 10 - 1503164 

ge Dichtung 69 zwischen den-Fl~chen 68 des TreibkolbeDlcop~es 

65 u.nd der Flache 70 des Speicherkolbens diohtet. 

Das nicht zusammendrtickbare Medium wird in die Haupt­

bohrung 14 zwischen der Schulter 67 des inneren Fiansches 

15 des Korpera 11 und dem Speicherkolben 71 durch einen Ka­

nal 88 im Kerper eingebraoht, wobei der Kanal die Hauptboh­

rung mit dem AuslaB 90 der Pum.pe mittels der liohrleitung 91 

verbindet, deren 'beide Enden mit dem KBr:per bzw~ dem Pumpen­

auslaS durch Armaturen 92 bzw. 93 verbunden sind. Die Pumpe 

50 wid deren Antriebsmotor 49 sind auf einem Befestigungs-

a.rm. 94 des Ktirpere 11, z.B. durch Bolzen 95, befestigt, die 

in Gewiridebohrungen im Befestigungsarm erstreckt sind. Der 

PumpeneinlaS 96 ist mit einem Behalter 98 liber eine Rohrlei­

tu.ng 99 verbunden, deren Enden mit dem Pu.mpeneinlaS und dem 

Behalter durch Arm.aturen 100 bzw. 101 verbunden sind. Die 

Rohrleitung 99,steht mit der groBen Kammer 104 des Reservoirs 

98 uber die AuslaSoffnung 105 in Verbindung. Der Behalter 98 

ist am Korper 11 befestigt, beispielsweise mittels Bolzen 106, 

die du.rch seitliche Ansatze 107 des Bebaltera in Gewinde­

bohrungen im Korper 11 erstreckt sind. Eine Dichtung 109 ist 

zwiachen dem Behalter 98 und der oberen·Flaohe des Korpe::ns 

11 eingesetzt, um eine mediumdtehte Abdichtung um die Ein­

laBoffnung 111 des Behaltera und den Umleitungekanal 112 

herwn zu bawirken. Die EinlaBtlffnung 111 mundet in die gro-

ae Kammer 104 des Behalters 98 in der lfahe des Endes dieser 

Kammer, das durch die Kappe 113 verschlossen ist, die in das 
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of~ene Beh~1terende eingeschraubt ist, wobei ein Dichtungs­

ring 114 eine medium~ichte .lbdichtung bewirlrt. Der Umlei­

tungskanal.112 m11ndet in das untere Ende einer Ventilkammer 

115 unterhalb eines Ringeitzea 116, der im K6rper 11 ange­

ordnetist, Ull einen Sitz fttr das Kugelventil 117 zu bilden. 

Die Ventilkugel 117 wird gegen de.I?- Ventilsitz 116 mittels 

einer Feder 119 gedrttckt, deren unterer Endteil die Ventil­

kugel bertthrt u.nd deren oberer Teil Uber einen abwarts ge-. 

richteten Vorsprung 120 einee Schraubeinsatzes 121 geschoben 

ist, welche das obere Ende der Ventilkamraer 115 abschlieSt . 
.. 

Ein Kanal 122 atellt_die Verbindung Ewiachen der VentilkaiD.-

mer115 und dem Xanal. 88 her. Es iat ersichtlich, daS der 

Druck des duch den Kanal 88 gepumpten Mediums das Kugelven­

til 117 in geechJ.ossener Stellung auf dem Ringsitz 116 zu 

halten eucbt, wodurcb die StrlSmung voh Medium zwischen dem 

Ualeitungskana1 112 und dem Kanal 88 verhindert ist. 

De.a Kugelventil 117 ist norm.al in offener Lage mittels 

~einer Stange 125 gehalten, welche durch den Korper 11 nach 

oben •ittels eines im Korper angeordneten Kanals 127 in die 

Ventilkammer 115 und durch d~n Ringsitz 116 erstreckt ist 

und dle Ventilkugel 117 berUhrt. Ein Dichtu.ngsring (0-Ring) 

128 od.dgl. iat im Kanal 127 zur Abdichtung zwischen Betati­

gungastange 125 u.nd Korper 11 angeordnet. Dae untere Ende 

der Stange 125 is't in den hohlen Handgriff 12 eretreckt. Die 
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Betatigungsstange 125 ist mittels Fiihrungsbolzen 129 gela-

gert und in ihrer Lage gehalten, wobei die Ffi.hrungsbolzen in• 

bezug auf den Handgriff auSermittig angeordnet aind, um ei-

nen Auslosehebel 130 frei beweglich zu halten. Letzterer ist 

zwischen seinen Enden bei 131 drehbar gelagert, wobei der 

Drehzapfen am Handgriff 12 befestigt ist. Der Auslosehebel 

hat einen fUr den betatigenden Finger bestimmten Teil 132, 

der durch einen Schlitz 133 des Handgriffes nach au.Sen er­

streckt ist. Der Auslosehebel ist zur Erzielung einer dem Uhr­

zeigersinn entgegengesetzten'Bewegung um seine Drehzapfen durch 

eine Feder 134 vorgespannt, deren Enden gegen eine Wand des 

Handgriffes und gegen das untere Ende 135 des Auslijsers drU.cken. 

Der Aueloeehebel und der Handgriff sind mit Federhaltebolzen 

136 bzw. 137 versehen, die in die einander entgegengesetzten 

Enden der Feder erstreckt sind. 

Der Auslosehebel weist einen Arm 140 auf, der mit dem 

u.nteren Ende der Betatigu.ngsstange 125 in Berilhrung treten 

kann, um diesen in seiner gehobenen Stellung zu halten, wo­

bei dieser die Ven.tilkugel 117 von dem Ringsitz 116 entfernt 

halt. AuSerdem berilhrt der Arm. 140 dee Auslosehebels den Aus­

loaeschalter 47 und schlieBt ihn, wenn der Auslosehebel im 

Uhrzeigersinn ge·gen den Widerstand der Feder 134 verschwenkt 

wird, wie es aµftri tt, wenn der BedierJungemann den Finger-
. • _..::_, :_,.:;. . -;::. ~ --

teil 132 des Au.sloaehebels in den Handgriff hineindrilckt. 
. .. ... •} :.: -1.?~:r ,~., 
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Eine derartige Bewegung des Auelosehebels im Uhrzeigersinn 

bewirkt eine Abwartsbewegung der Betatigu.ngsste.nge 125 in­

folge der Schwerkraft und auch infolge der Kraft der Ventil­

feder 119. Wenn der Bedienungsmann die auf den Fingerteil 

132 ausgeubte Kraft vermindert, so dreht die Kraft der Fe-

der 134 den Aualosehebel entgegengesetzt dem Uhrzeigersinn, 

wodurch das Offnen des normalerweise offenen Schalters 47 und 

unmittelbar darauf die Aufwartsbewegung der Bedienungsstange 

125 zum Offnen des Kugelventils 117 bewirkt wird. 

Das inkompressible Arbeitsmedium in der groaen Kamm.er 

104 des Behalters 98 ist mittels eines Kolbens 150 unter ei­

nem vorbestimmten Druck gehalten, wobei der Kolben durch 

eine Fullung von zusammengepreStem Gas, das in einer kleinen 

Kammer 151 des Behalters enthalten ist und gegen das Ende 

des abgesetzten Kolbenschaf'tes 152 \_\'irkt, nach einwarts ge­

driickt wird. Der abgesetzte Kolb€nsohaf't 152 ist mit einer 

au.Beren ringformigen Nut versehen, in der ein Dichtungsring 

(O-Ring) 154 zur Abdichtung zwischen dem Kolbenschaft und 

der zylindrischen Innenwand des Behaltera angeordnet ist, 

welche di¢(leine Kam.mer 151 begrenzt. Der Kolben 150 sei­

nerseits i:Jt analog mit einer a.u.Seren ringformigen Ausneh­

mung versehen, in der ein Diohtungsring (0-Ring) 156 od.dgl. 

eingesetzt ist, der zur Abdiahtung zwischen dem Kolben und 

der zylindriachen Innenwand dient, welche die groBe Kammer 

104 dea Behalters begrenzt. Eine Liif'tu.ngsoffnung 157 ist an 

dein von den Of'fnungen 105 und 111 der groSen Kammer 104 ent-

009812/0346 

Koki Holdings America Ltd. 
Ex. 1002, p. 50



- 14 - 1503164 

fernten Ende derselben angeordnet, um den Ein- und Austritt 

von Luft hinter dem Kolben. 150 zu ermBglichen, wenn der Kol­

ben im Behaiter 98 hin- und herbewegt wird. Ein Gasabsperr­

organ 159 ist vorgesehen, durch das Gas unter Druck in die 

klein~ Kammer 151 hinter dem Kolbenschaft 152 ein.gebracht 

werden kann. 

Es ist ersich·tlich, daS der Kolben 150 des Behal tere 

98 das nicht zusam.mendrii.ckbare Arbeitsmedium in der groSen 

Kammer 104 des Bebiilters unter einem vorbestimmten Druck 

halt und daS der Kolben 150 gegen die AbschluSkappe 113 be­

wegt wird, wenn das nicht zusammendrilckbare Arbeitsmedium. 

aus der groBen Kammer hinaus und in die Hauptbohrung 14 des 

Korpers 11 gepu.mpt wird, um die Bewegung des Speicherkolbens 

71 und des Treibkolbens 18 gegen ihre zuriickgezogene oder 

gespannte Lage zu bewirken. 

Der Umatand, daa das Arbeitsmedium. im Behalter 96- unter 

einem vorbestimmten Druck gehalten wird, verringert die Be­

lastung der Pumpe 50, welche daa Arbeitsmedium aua der gro­

.13en Kammer 104 des Behalters in die Hauptbohrung 14 des Kor­

pers 11 gegen den auf den Speicherkolben 71 durch das zut1am­

mengedrtickte Gas, das in der Kammer 85 entbalten iat, ausge­

ubten Druck pumptQ 

Die norm.ale Ruhelage des Speicherkolbens 71 und des 
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Treibkolbens 18 sind in Fig.1 dargestellt, wobei die Schul­

ter 66 des Kopfes 65.des Treibkolbena die ringf6rmige Schul­

ter 67 des inneren P1ansches 15 des K6rpers 11 berfihrt, wel­

ohe dadurch die Auedrtabewegung des Treibkolbens begrenzt, 

und wobei der Speicherkolben 71 gegen den Kopf 65 durch die 

Kraft des zuaamm.engepreSten Gases _in der Kammer 85 gepreBt 

wird. Die Speicherko1bendichtung 69 verhindert nun das An­

legen eines Flilsaigkeitedruckes ilber den vollen Querschnitt 

der Fliche 68 des Kopfea 65 • 

.. 
Wenn eine Arbeit, wie z.B. das Einschlagen eines Nagele, 

mittels der Antriebsvorrichtung durchgefflhrt werden soll, so 

wird der Ausl.6sehebel 130 im Uhrzeigersinn um seinen Dreh­

zapfen 131 durch Dru.den des !'ingerteils 132 nach innen ver­

sehwenkt. Diese Bewegu.ng dee .Auslosehebels bewirkt, daB die 

Stange 125 ablrilrts bewegt wird und die Bewegung der Ventil­

kuge1 117 in ihre gesch1ossene Stellung gestattet. Die Voll­

endung der Bewegung des Schalthebels 130 schlieSt den Aus­

~aseschalter 147 und verbindet, da der normal geschlossene 

Schalter 33 nun in seiner geschlossenen Stellung ist, weil 

sein ~et~tigungsarm 32 nun mit dem Kopf 20 nicht in Berti.b­

rung steht, den Motor 49 mit der Stromversorgung 52, wodurch 

der Motor mit Energie veraorgt wird. Das Arbeitsmedium wird 

dadurch mittels derPuape 50 aus der groSen Kammer 104 des 

Beh~lters 98 in den Kanal. 88 des Korpers 11 u.nd schlieSlich 

in die Hauptbohrung 14 zwischen den ringf5rmigen Flansch 67 
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und den Speicherkolben 71 gepllDlp't. Da das Kugelventil 117 

sichmr1 in geschlossener Stellung befindet, kann kein Ar-

bei tsme.dium von dem Kanal 88 durch den Umlei tungskanal 112 

in die groae Kammer 104 zuriiokfliel3en .. Wenn das Arbeitsme­

dium in die Hauptbohrung 14 des K6rpers 11 gepumpt wird, so 

bewirkt ea eine Bewegung des Speicherkolbens 71 und des 

Treibkolbens 18 nach r~chts, wie in Fig. 1 strichpunktiert 

angedeutet ist. Der Treibkolben 18 wird deshalb zur Bewegung 

nacb rechts gemeinsam mit dem Speicherkolben 71 veranlaSt, 

da, wie berei ts erla.utert, tier durch die Dichtung 69 abge- • 

dichtete Bereich der Flache 68 gr6Ser ale die Querechnitts­

flache des Kolbena 18 an der Dichtung 16 1st, so daS der auf 

den Treibkolben wirkende Mediumdruck den Treibkolben ggen 

den Speicherkolben zu drU.cken sucht. Die fortgesetzte Ein­

bringung von Arbeitsmedium in die Hauptbohrung 14 zwingt den 

Speicherkolben 71 und den Treibkolben 18, sich in ihre voll 

zu.rlickgezogenen Stellungen, wie in Fig.3 gezeigt, gegen den 

d~rch das in dem Kraftspeicher oder Kraftkammer 85 zusammen­

gepreBte Gae ausgetibten Dru.ck·zu bewegen. Der Treibkolben 

und der Speicherkopf bewegen sich nach rechts, bis der rUck­

warti ge Ra~d bzw .. die Schulter 165 des Hammerkopfea 20 dee 

Treibkolbens 18 den Betatigu.ngsarm 32 des normal geschlos-
• 

senen Schalters 33 bertihrt. Wenn zu dieaer Zeit das Fiihrungs-
' 

rohr 22 nicht nach innen in die in den Fig.Jund 4 gezeigte 

Lage bewegt worden iat, so schaltet das Offnen des Schalters 

J3 den Motor 49 vom Versorgungsstromkreie ab und die Bewe-
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gung des Treibkolbena und des Speicherkolbens wird beendet . 

Wenn das vordere Ende des Fiihrungarohres 22 dann gegen das 

• Werkstuck oder Bauelement, in das der Nagel eingeschlagen 

werden soll, gedriickt wird und die Antnebsvorrichtung vor­

wartsbewegt wird, so daS der ril.ckwi:lrtige Teil des Ftihrungs­

rohres in die Hauptbohrung 14 hineinverschoben wird, so be-

• riihrt ~er au.Sere Aneatz 36 den Betatigu.ngsarm 37 des norma­

lerweise o:f:fenen Schalters 38 und schlieSt diesen Schalter, 

so daB der Motor 49 wiederum an den Eingangsstromkreis 52 an­

geschlossen 1st. Darauf beginnt die Pumpe 50 wiederum Medium 

in die Hauptbohrung 14 zu pumpen, wodurch eine weitere Eewe­

gung des Treibkolbens 18 und des Speicherkolbena 71 nach rechts 

bewirkt wird, bis eine solche Weiterbewegung des Treibkol-

bens durch die Beriihrung der Schulter 165 seines Hammerkop-

:fes 20 mit der ring:formigen Schulter 28 des inneren Flan-

aches 15 verhindert wird. Zu dieser Zeit ist der Treibkol-

ben 18 in seiner vollsta.ndig zurilokgezogenen oder gespannten 

Lage. Der S:peicherkolben 71 dagegen hat die Freiheit, eine 

derartige Bewegung :for~zusetzen, wenn das Pumpen des Ar­

be:i.tsmediums fortgesetzt wird. Unmittelbar nach einer der-
-

artigen Bewegung des Speicherkolbens 71 relativ zu dem nun 

stehenbleibenden Treibkolben 18 wird die Dichtung ZN:i.schen 

den Flachen 68 und 70 des Treibkolbenkopfes 65 bzw. des Spei­

cherkolbens 71 aufgehoben. Der Druck des Arbeitsmediums wird 

nun auf' die gesamte Querschnittefl1iche der konkaven Fla.cha 

68 des Treibkolbenkopf'es 65 ausgeiibt und als ei_ne Wirkung 

dieees Umstandes wird der Treibkolben nun kraf'tig und mit 

gro'aer Geschwindigkei t zufolge der durch das zusamm.engepre&te 
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Gas des Arbeitsmediums in der Hauptbohrung.und in dem 

Ausdehnungszylinder 76 ausgeiibten trait nach links bewegt. 

De:r Speicherkolben bewegt sich dahinter und folgt dem Treib­

kolben, da er sich j~doch Uber den vollen Querschnitt der 

Bohrung des Ausdehnungszylinders 76 erstrecktt bewegt er 

sich mit einer gering~ren Geschwindigkeit als der Treibkol­

ben. Eine derartige Bewegung des Treibkolbens 18 treibt 

selbstverstandlich den Nagel in.das Werkstilck oder Bauwerk .. 

Das kegelstump££ormige Ende des Xop£es 65 bev.rirkt, daB der 

X:op£ Arbeitsmedium in dem verringerten ring£ormigen Raum 

zwischen den ring£ormigen Schultern 67 und 165a einzuschlie­

Ben verscnt, wenn der rop£ 65 den ring£6rmigen Flansch 15 

errec:ht, da der ring£ormige Raum zwischen dem Xopf und dem 

inneren Rand der Schulter 165a verringert wird, wenn sich 

der Kopf hinter der Schulter 165a gegen die Schulter 67 be­

wegte Der Durchmesser der ring£ormigen Oberflache 166 ist 

kleiner als der Durchmesser des Ausdehnungszylinders. Als 

Ergebnis verlangsamt dieses EinschlieBen von Arbeits.fliissig­

keit den Treibkolben 18, wenn er das Ende seines Arbeitshu­

bes erreicht, und m:illert den Stoa der BerUhrung der Schul­

ter 66 des :t:op£es 65 mit der Schulter 67 des ring.f'ormigen 

Flanscbes 15. Der Speicherkolben 71 ist nun von dem Treib­

kolben 18 infolge der Anwesenheit von ~usatzlicbem Arbeits-
, . 

medium .ferngehalten, das durch die Pllmpe 50 in die Hauptboh-

rung und in den Ausdehnungszylinder gepumpt warden ist. Die 

Fumpe 50 kann selbtverstatldlich das Fumpen wahrend des Ar­

beits- oder Antriebshubes des Treibkolbens .fortsetzen, aber 
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die _Bevegung des Treibkolbens ist primlr durch die Xra£t 

bevirkt, die durch das zusammengepreBte Gas in der Iammer . . 
85 ausgeU.bt :wird; welche durch den Speicherkolben 71 dem Ar-

beitsmedium iibertragen 11ird. 

Wenn der Kagel in das Werkstii:k oder Geblude eingeschla­

gen ist. so 1aat der Bedienungsmann den Auslosehebel 130 10s, 

um dessen Bewegung entgegengesetzt dem Uhrzeigersinn zuPol­

ge der von der Feder 134 ausgeUbten na£t zu gestatten, -vo­

durch der Motor 49 abgeschaltet und die :Betf!tigungsstange 

125 gehoben wird, um das Iugelventil zu cS£.fnen. 

"' Das Arbeitsaedium vor dem Speicherlcolben 71 wird nun 

durch den Druck des zusammengepreBten Gases in der Iammer 85 

gezwungen, sich durch den Canal 88. den Ianal 122, die Ven­

tilkammer 115 Ullft den Umleitungskanal 112 in die groae Xam-
. 

mer 104 zu bewegen, da die au£ den Iolben 152 durch das zu-

sauengepreBte Gas in der rammer 151 ausgeUbte Ira£t au£ das 

Arbeits•edium in der rammer 104 geringer ist, als die Xra£t, 

die von dem zusaamengepreaten Gas au£ das Arbeitsmedium in 

der Hauptbohrung vor de■ Speicherkolben 71 ausgeU.bt wird. In­

.folgedessen bewegt sich der Speicherkolben nach links, bis 

seine Dichtung 62 vied.er die Flache 68 des rop£es 65 des 

Treibkolbens 18 berUbrt und wiederum eine Abdicbtung zwischen 

dem vorbestim.llten Bereicb der Fll:ben 68 und 70 des Iop.fes 

65 bzw. des I'olbens 71 bevirkt wird. Die Antriebsvorrich tung 

ist nun su einem neaen Arbeitszylklus bereit. 
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Es ist o£fensichtlich, da.B die dargestellte und be­

schriebene Arbeitsvorrichtung die Arbeit zufolge der Ausdeh-

j • 

nung des zusammengedruckten Gases in dern rra£tspeicher bzw. • 

in der Gaskarnmer 85 durch£tihrt, da das ildie Gaskammer 85 

eingefuhrte Gas bereits einen verhaltnisma.Big groBen Druck­

wert, z.B. 70 Atmospharen, au£weisen kann und das weitere 

Zusanunenpressen des G~ses in der Kammer 85 in£olge der Bewe­

gung des Speicherkolbens 71 in dem Ausdehnungszylinder-76 

mittels der nicht zusamrnendruckbaren ArbeitsflUssiglceit be­

wirkt, daB das Arbeitsmedium einen Druck von noch h6herem 

Wert, z.B; 140 Atmosphiren annimmt und daB die au£ diese 

Weise im zusammengepreBten Gas gespeicherte Energie verwen­

det wird, um den Treiblcolben 18 zu bet~tigen, der solche -. 
Funktionen, wie z.B. das Einschlagen eines Nagels aus.fiihren 

kann. 

Weiter ist £estzustellen, daB das Betatigen oder Frei­

geben des Treibkolbens 18 ohne der Verwendung von irgendwel­

chen Ventilen oder sonstige~ Einrichtungen er£olgen kann, 

die beispielsweise in der USA-Patentschrift Nr. 2 867 086 be­

schrieben sind und £Ur Beschadigung und Fehlleistungen empfang­

lich sind, da die Eeendigung der Bewegung des Treibkolbens, . 
wenn er sich in seiner vollen zurUckgezogenen oder gespannten 

Lage be£ind.et, und die fortgesetzte Bewegung des Speicherkol­

bens bei der er£indungsgem~aen _Aus£Urung automatiscb bewirken, 

daB der Treibkolben in seine voll ausge£ahrene Lage bewegt 

wird, wobei der Treibkolben Arbeit wahrend dieser antreibenden 

Bevegung bzv. dieses Hubes ausubt. 
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Wenn erwiinscht, konnen der Umleitungskanal 112, das Iu­

gelventil 117 und dessen Bet~tigungsstange 125 weggelassen 

werden, wobei die Riickkehr des Arbeitsmediums aus der Haupt­

bohrung 14 des Korpers 11 in den Behalter 98 dann durch die 

Pumpe 50 er£olgt, velche dadurch zur Drehung in ihrer ent-

. gegengesetzten Richtung veranlaBt vird, venn das Arbeitsme­

dium durch sie in dj_e gro.Be Kammer 104 durch den Druck des 

zusammengepreBten Gases in der rammer 85, das au£ den Spei­

cherkolben 71 wirkt, getrieben wird. 

Wenn erwiinscht, kann die Kammer 85 £Ur das zusammenge­

preBte Gas durch einen geeigneten Stromungskanal oder eine 

Leitungseinrichtung mit der kleinen ramnier 151 des Behalters 

98 verbunden werden, so daB der Druck des zusammengepreBten 

Gases von der Kra£tspeicher- oder Druckgaskammer 85 verwen­

det werden Jcann, den Behalterkolben 150 vorzuspannen. 

Obwohl eine elastische Dichtung 69 zur Bildung der Ab­

dichtung zwischen den einander gegenUberliegenden Flachen 

68 und 70 des Treibkolbenkop£es bzv. des Speicherkolbens be­

schrieben und dargestellt wurde, kann eine dieser Flachen 

statt dessen niit einem ring£ormigen Flansch versehen sein, 

der die andere Flache'berUhrt, um eine metallische Dichtung 

zu bilden. In dem Falle, dae die elastische Dichtung 69 der 

Art von Dichtungsringen (0-Ring) angehBrt, die abgebogen -

oder nach innen de£ormiert 11erden muB, um eine gute Ab­

dichtung zwischen den FUl.chen zu bevirken, so Jcann der :tol-
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benkop£ 65, wie in Fig.6 dargestellt ist, mit einer Ausneh­

mung 170 versehen sein, in welche ein elastisches Glied ein­

gesetzt sein k?<nn, das einen Lu£teinsch1u13 aufveist, 11ie z.B. 

eine Xugel 171, die aus Gummi, ~unststo££ od.dgl. besteht, 

oder z.B. ein Schwamm, der Luft in seinen Poren oder LUcken 

enthalt, so daB die Zusammenpressung des Gases, das in einer 

derartigen Kugel oder in den Poren eines derartigen Schwam­

mes enthalten ist, eine solche Ver£ormung der Dichtung 69 

gestattet. Das zwischen den Fl~chen in einer derartigen 

Dichtung eingeschlossene Arbeitsmedium gestattet nattirlich 

keine solche Verformung oder Verbiegung des Dichtungsringes 

nach innen, da es nicht zusammenpreBbar ist. 

Es ist ersichtlich, daB die Arbeitsvorrichtung 10 einen 

Kerper enth~lt, der eine Bohrung 14 aufveist, in dem ein 

Treibkolben 18 hin- und herbevegbar ist und daB der Iolben 

ein Ende aufweist, das aus der Bohrung nach auBen verschieb­

bar ist, daB der ~orper Einrichtungen aufweist, welche den 

Abschn-itt der Bohrung zwischen den Schultern 67 und 165a des 

Iorpers und dem Zylinderansatz 76 enthalten, der einen Zy­

linder bildet, daB der Treibkolben sein entgegengesetztes 

Ende in den derartigen Zylinder erstreckt und daB sclllie~­

lich ~in SpeiGh~rkolben 71 in diesem Zylinder beweglich an­

geordnet ist und da.8:~ die zusammengepre.Bte Lu£t in der • Iammer 

85, die durch den Kerper und die I'raftspeicherhillle 80 ge­

bildet ist '" -~j.ne Einrichtung zum DrUcken des Speicherlcolbens 

gegen den Treibkolben ist. 
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Es ist veiter ersichtlich, daB der Speicherlcolben, wenn 

er den Treibkolben be~hrt, .einen vorbestimmten Bereich des 

Treibl:olbens gegen den Druck des Arbeitsmediums abdichtet, 

das in den Zylindr mittels einer geeigneten Einrichtung, 

wie z.B. die Pwnpe 50, eingebracht vird, und daB der CcSrper 

und der Treibkolben miteinander in.BerUhrung tretende Ein­

richtungen 66 bzv. 67 aufveisen, um die Bevegung des Treib­

kolbens su begrenzen, so daB die £ortgesetzte Bevegung des 

Speicberkolbens, nachdem die Bevegung des Treibkolbens durch 

die Begrenzungseinrichtungen eingestellt 1111rde, bevirkt, daB 

sich der Speicherl::olben vom Treibkolben· lcSst, um den vorbe'­

sti .. ten Bereich des Treibkolbens dem Druck des Antriebsme­

di1111s aus~usetzen, so daB die Druckeinrichtung, die Uber den 

Speicherkolben und das Arbeitsmedium virkt, virksam vird, 

um den Treibkolben aus seiner r.urUckgezogenen Lage in seine 

KuBere Lage zu b~ingen. 

Es ist veiter e~sichtlich, daB der Treibkolben 18 ei­

Jten ~opf 65 au£veist, der zusa1U1en mit dem abgesetzten Teil 

eines derartigen Zylinders, velcher Teil durch die ring£6r­

mige Fl~che 166 gebildet ist,.zusammenvirkt, um ein £edern­

des oder sto8d1mp£endes Mittel zur Verlangsamung der Bewe­

gu.ng des Treibkolbens su bilden, wenn er die iuBere Grenze 

seiner Bewegung in seine ~usere Lage erreicht. 

Bs ist veiter ersichtlich, daB die Einrichtung zu 
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Einbringen nicht zusammendrUckbaren Antriebsmediums und der 

Druck in dem Zylinder zur Bewegung des Treibkolbens und des 

Speicherkolbens in ihre zurUckgezogenen Lagen eine Pumpe 50 

einschlieBt, die <lurch einen Motor 49 angetrieben ist, und 

daB die Betatigung des Motors durch die Schalter 33 und 38 

gesteuert ist, welche mittels des Flihrung:rohres 22 betatig­

bar·sind, um zu.gewahrleisten, daB das vordere Ende des Ftih­

rungsrohres gegen das Gebilde gepreBt sein -muB, in welches 

de:r Nagel eingeschlagen werden sell, bevor der Treibkolben . 
fUr seine Arbeits- oder Antriebsbewegung oder seien Schlag 

freigegeben wird. 

Es ist weiter ersichtlich, daB ein NebenschluBweg vor­

gesehen ist, um dem Arbeitsmedium zu gestatten, sich aus dem 

Zylinder in einen Behalter wahrend der Vervollstandigung ein­

nes Arbeitsspieles der Einrichtung zu bewegen und daB der 

Kolben 150 vorgesehen ist, um das Arbeitsmedium im Behalter 

unter einem vorbestjrnmten Druck zu halten, um die Belastung 

der Pumpe zu vermindern. 

Der Treibkolbenkop£ 65 kann auch mit einem Kanal 173 

ve~sehen sein, der seitlich des Kopfes mUndet und in der 

Langsrichtung in eine V~ntilkammer 174 fUhrt, wie Fig. 6 

zeigt. Eine koniscbe Oberflache 175 des Kolbenkopfes bildet 

einen Sitz £Ur das Kugelventil 176, das gegen den Sitz <lurch 

eine Feder 177 gedriickt ist. Ein Ende dieser Feder ist an 
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der Ventilkugel und das andere Ende an der inneren Flache 

eines Einsatzes 178 abgestiitzt, der in die die Ventilkammer 

bildende Bohrung des ~op£es eingeschraubt ist. Die Ira£t, 

mit der'die Ventilkugel in Berlihrung mit dem Ventilsitz ge~ 

halten ist, lcann durch Verdrehen des Einsatzes_178 justiert 

werden. Dieser Einsatz weist einen J:anal 179 auf, welcher 

den Zutritt von unter Druck stehendem Arbeitsmediuni durch 

den Ianal 173 zu der· Fl ache ~8 des· Kolbenkop£es innerhalb 

der Dichtung 68 gestattet, wenn das rugelventil geoffnet ist. 

Es ist ersicbtlich, c1a.B, £al.ls der J:olbenk:op£ mit dem 

Kanal 173 und dem ;ugelventil 175 versehen ist, der durch 

die Feder 177 au£ die Ventilkugel ausgettbte Druck so einge­

stellt sein muB, daB das Kug-elventil durch den voat Arbeits­

medium ausgeubten Druck in seine o££ene Stellung gebracht 

wird, venn der Treibkolben und der Speicherkolben die ge­

spannte Lage Erreichen, um das Au£bringen des Druckes des 

Arbeitsmediums au£ den ulen Bereich seiner Flache 65 und 

das nachfolgende_Bewegen des Treibkolbens in seine auBerste 

Lage zu gestatten. In diesem Fall kann die gespannte ·stellung 

die durch den Treib1::olben gerade vor der Beriihrung·der Schul­

ter 165 des Hammerkopfes 20 mit der ring£ormigen Schulter 

2 8 des inneren Flansches 15 erreich_te St el lung sein, so 

daB der HaDlnterkop£ nie■als die ring£ormige Schulter erreicht. 

Diese Art der Betatigung beugt daher dem StoS und der Erschut­

terung vor, die anderseits durch eine derartige BerUhrung au£ 

die .Antriebseinrichtung wirken wlirden. 
0 0 ,9 8 1 2 / 0 3 ,. 6 

Koki Holdings America Ltd. 
Ex. 1002, p. 62



- 26 
1503164 

Es ist ersichtlich. daB der I:anal 173 und das Iugel­

ventil des Iopfes eine Einrichtung zum Aufbringen des Druk­

kes des Arbeitsmediums auf die Fl.ache des Treibkolbens bil­

den, wenn dieser eine vorbestinunte gespannte Stellung in 

der gleichen Weise erreicht, vie die Schulter 28.und die 

Schulter 165 des ringformigen Flansches 15 bzw. des Hammer­

kopfes solche Einrichtungen bilden. 

Wenn erwUnscht, so kann das I:ugelventil auch m.it einer 

sold1en Kraft gegen seinen Sitz gedriic1ct werden, daB es ge­

schlossen bleibt, bis der Hammerkopf die Schulter 28 be­

rUhrt und die Bewegung des Treibkolbens dadurch c,,tfgehal ten 

ist. Der nachfolgende plotzliche Druckanstieg im Zylinder 

und die Druckverminderung zwischen den Fl.achen 6t und 70 

in£olge der Entfernung des Speicherkolbens vom Treibkolben 

verursachen nun, daB die Ventil1cugel sich in ihre o££ene 

Stellung bewegt, bevor der Druck zu einem solchen Wert an­

steigt, daB die Dichtung 69 brechen konnte. Dain jeder die­

ser beiden Befatigungsarten des Kugelventils die Dichtung 

nicht gewaltsam au£gehoben vird und nicht den verhaltnis­

maBig groBen Druckdi££erenzen, die anderseits zu einer ge­

waltsamen Aufhebung der Dichtheit notwendig ware, ausge-: 

setzt ist, wird die Leben.dauer der Dichtung verlangert. 

In Fig. 5 ist schematisch eine abgevandelte Aus£U.hrungs­

£orm der Antriebsvorrichtung dargestellt, deren Treibkol-

ben 200 und deren Speicherkolben 201 gleit£ahig in einem 
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Zyl ind er 202 angeordnet sind, des sen ei nes [;nde mitt <:>1 s 

einer Rohrleitung 203 an einen verjtlngten Abschn:i1t 204 

eines Zylinders 206 angeschlossen ist, der eine Gasl::ammer 

205 mit lt!1nem riurchmesser bildet und dessen erveiterter 

Abschnitt 207 die gro13e BehM.lterk:ammer 208 bildet, in der 

das nicht zusammendrUckbare Arbei tsmedium €~nthal ten ist. 

Der EinlaJ3 210 der Pumpe 211 steht mit der Bebalterkammer 

208 £Ur das Arbeitsmedium in Verbindung, wa.hrend ihr Aus­

laB 213 mit dem Zylinder 202 an jenem Ende desselben ver­

bunden ist, das von jenem Ende entFernt ist, 11elches durch 

die Rohrleitung 203 mit dem Zylinder·202 verbunden ist. 

Ein tolben 214 veist einen vergroBerten J:opf 215 auf, der 

in dem groaeren Abschnitt 207 des Zylinders 206 angeordnet 

ist. Der top£ 215 ist mit einem Dichtungsring 216 (O-Ring) 

oder einem anderen Dichtungsmittel versehen, um die Abdich­

tung Zlr'ischen dem Copf und dem Zylinder zu be1'irken. Der 

rolben 214 ist·an seinem von dem vergroGerten Xopf 215 ent­

fernten Endteil mi t einer Di ch tung 218, z .B. einern IJi ch­

tungsring (O-Ring) versehen, der die Abdichtung Zlr'ischen 

·dem J::olben und dem verjUngten Abschnitt 204 des Zylinders 

bewirkt. 

Der Speicherlcolben 201 ist mit einer Dichtung 220 ver­

sehen, die zwischen dem Zylinder 202 und dem Speicherl:olben 

virkt. Eine geeignete Dichtung 225, velche denselben Au£­

bau und dieselbe Aufgabe vie die Dichtung 69 der in Fig.1 
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dargestellten Aus£uhrung au£weist, bewirkt die Abdichtung 

zwiscl1en der Flache 226- des Speicherkolbens 201 und der 

Flache 227 des Kop£es 228 des Treibkolbens. 

Wie in Fig.5 gezeigt, gestattet eine LUftungsoffnung 

230 des Zylinders 207 den Eintritt und den Austritt van 

Luft aus dem Zylinder,,zwiscben der Schulter 232 und dem 

vergroBerten Kopf 215. Die fumpe 211 wirkt in der gleichen 

Weise wie die Pumpe 50, um nioht zusammendrUckbares Ar­

beitsmedium von der groaen'rammer 208 des Zylinders 206 in 

den Zylinder 202 zu pumpen, um den Treibkolben 200 und den 

Speicherkolben 201 in ihTe zu:rtickgezogene oder voll gespann~ 

te Stellung zu bewegen, wobei der Treibkolben freigegeben 

wird-, sobald seine Bewegung beendigt wurde, w~hrend die Be­

wegung des Speicherkolbens 201 £ortgesetzt wird, so daB 

. die Antriebsbewegung des Treibkolbens zur Arbei tsleistung • 

frei ist, wie z.B. zum Einschlagen eines Nagels. 

Nachdem der Treibkolben 200 in seine auaerste Lage 

durch den Druck des zusammengepreBten Gases bewegt worden 

1:_st, wird das Arbeitsmedium in die groBe Xammer 208 zurUck­

be'V{egt, da der Speicherkolben 201 und der :Colben 214 klei-. 
nere Flichen aufveisen, die de11. Druck des ~u$ammengepreBten 

Gases aus~esetzt sind als d~e Fllche des Xolbenkop£es 215, 

der.Uber die Pumpe 211 wahrend der Vervollstandigung eines 
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Arbeitshubes des Treibkolbens 200 mit Arbeitsmedium solange 

beau£schlagt wird, bis der Speicherkolben 201 viederum die 

Dichtung 225 des Treibkolbenkop£es 228 bertihrt. Oberdies 

kann der die Pumpe 211 antreibende M:>tor umkehrbare Dreh­

richtungen aufweisen und durch einen gleichfalls tmk~hrbare 

Drehrichtungen au£weisenden Motor angetrieben sein, so daB 

das Arbeitsmedium aus dem Zylinder 202 in die groBe iammer 

208 des Zylinders 207 zurUckgepumpt werden kann, sobald der 

Arbeitshub des Treibkolbens 200 beendet ist. 

Es ist ersichtlich, daB die Flachen des Speicherkol­

bens 201 und des Kolbens 214, die in den Kammern 205 und 

230a zusammengepre.Bten Gasen ausgesetzt sind, im wesentli­

chen gleich sind, daB aber die Flache des [olbenkopfes 215, 

die dem Druck des Arbeitsmediums in der Behalterkammer 208 

ausgesetzt ist, gro.Ber als diese Flachen des Speicherkolbens 

und des Kolbens 214 sind. Demzufolge legt der Kolben 214 

,einen kleineren Weg als die Speicherkolben 201 zuriick, wenn 

die Pumpe 211 eine groBere Menge des Arbeitsmediums aus der 

Behalterkammer 208 in den Zylinder 202 bewegt, und das Vo­

lumen der ~ammer-230a wird um einen groBeren Betrag verrin­

gert als das Volumen de:r Kammer 205 ve:rgroBert wircf. Zusatz-· 

lich bewirkt <.Ii~ Einwartsbewegung des Treibkolbens 200, wenn 

•• Arbeitsmedium in den ·zy1in~~f. 202 gepumpt wird, eine wei tere 

Bewegung des Speicherkolbens· 201, wodurch eine weitere Vo­

lumsverminderung der :r:ammer 230a im Vergleich zum Volums­

anstieg der rammer 205 er£olgt. Demzu£olge wird das den 
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Speicherkolben gegen den Treibkolben drUckende Gase noch mehr 

zusanmrengepre.at. wenn sicb der Treibkoiben gegen seine voll 

zurUckgezogene oder gespannte Stellung bewegt. 
~· .tw !: "-• W- .•~. 

Es ist ersichtlich, daB .der Durchmesser des Speich~r..:.· 

kolbens 201 im Verhaltnis zum Durchmesser des ro1.bens 214 

vergroBert oder der Durchmesser des rolbenkopfes 215 ver­

kleinert werden ~ann, um ein derartiges zusitzliches Zusam­

mendrilcken des Druckgases zu vermindern, so daB die Bela­

stung der Pumpe wahrend des ganzen Arbeitsganges der An­

triebseinrichtung im wesentlichen gleichmaBig ware. 

Es ist auch ersichtlich ,_ daB der Arbei tszyklus der Be­

tatigung der Pumpe umgekehrt werden kann, wenn die Flache 

des rolbens 214, die dem Druck des zusammengepreBten Gases 
. . 

in der Xammer 205 ausgesetzt ist, groBer als die Flache des 

Kolbenlcopfes 215 gemacht wird, die dem Druck des Arbeitsme­

diums in der Behalterkammer 208 ausgesetzt. ist, so dai die 

Pumpe Arbeitsmedium aus dent Zylinder 202, nachdem der Treib­

kolben in seine a~aerste Lage bewegt worden ist, zur Bewe­

gung des roibens 214 nach links gegen die durch das in der 

:ramrner 205 z.usamm.engepreate Gas ausgeUbte rra£t und zur Be­

wegung des $peicmrkolbens nach rechts,·um den Treibkolb~n 

zu berUhren,· pumpt. Wenn die Pumpe nun ab.gestell t wird, so 
.- . ~,; .· - - ~ . 

bewe'g't ..-~fas· aui• d~n ':ic,Iben ·214 wi.rlcende zusammengedruckte 

Gas sowohl den Treibkolben als auch den Speicherkolben bis 

in ihre Voll zuriic1cgezogene oder gespannte Stellung nach links 

und·wenn die volle Flache 227 de~ :Cop£es 228 des Treibkolbens 
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dem Arbeitsmedium in der oben beschriebenen Weise ausge­

setzt ist, so wird der.Trei~kolben nach rechts bevegt. 

Die Pumpe vird dann eingeschaltet, um wiederum Arbeitsme­

dium aus dem Zylinder 202 in die Beh~il terkarnrner 208 zu pum­

pen, so daB der Arbei tszyklus der Antriebsvorrichtung lde­

derhol t werden lcann. 

Weiter l:ann, 11ie ersichtlich, das Arbeitsroedium irn Be­

h!l ter mi-ttels eines tolbens im Behilter unter einem vorbe­

stimmten Druck gehalten werden, 11obei. der Xolben durch den 

Drucl des ~usammengepreBten Gases in der Druckgaskammer mit 

einer solchen Einrichtung vorgespannt werden kann, wie durch 

eine die Iammern 85 und 151 verbindende Rohrleitung oder 

die Lei tung 203 (Fig .5). welche die Iammern 230a und 205 

verbindet, wobei die Flacben des Speicherkolbens und des 

Beb!Uterkolben$·, die den DrUcl:en des Druckgases und des Ar-
. 

beitsmediums ausgesetzt sindt in einem solchen relativen 

Verhaltnis stehen, da.B sie eine erwUnschte Belastung der 

Pumpe bewirken. Tn vielen &len ist es vorteilhaft, eine 

im wesentlichen lconstante Belastung de.r· Pumpe vorzuseben, 

was dadurcb erreicht wird, daB die Fl3chen solche relativen 

Abmessungen aufweisen, daB sie einen erwnschten minimalen 

zus:Itzlicl1en Druck auf das zus~engepreBte Gas wahrend des 

Pllmpabschnittes des Betlitigua9sabla11fes der PIJ.•pe ersielen. 

Die obige Erlauterung der Erfindung ist lediglich bei­

spielsweise und ein Austausch van spez-iellen angeriihrten Ion--
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struktionsmerkmalen ist moglich, ohne vom Er£ind~ngsge­

danken abzuweichen. 
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ICorper ( 11 ) eine Bohrung ( 14) au.fweist, in der ein ·~reibkol-

ben (18} hin- und herbewegbar ist, der mit einem aus der Boh­

rung nach auaen erstreckbaren Endteil versehen ist, daa der 

rorp~r einen Zylinder au£weist, in den sich der entgegenge­

setzte Endteil des Treibkolbens erstreckt, daB ein Xraft­

speicherkolben (71) im Zylinder hin- und herbewegbar ist, 

wobei der Ira£tspeicherkolben du~ch eine Druckeinrichtung 

gegen den Treibkolben gedrUckt und mit diesem in BerUhrung 

gebracht wird, u:nd daB eine Einrichtung zum Einbringen eines 

Arbeitsmediums in den Zylinder vorgesehen ist, um den Treib­

kolben und uBn Kra.f'tspeicherkolben in zurUckgezogene Stel­

lungen geuen die von der Druckeinrichtung ausgetibte Kraft zu 
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2. Vorrichtung nach Anspruch 1. dadurch gekennzeichnet, 
, - ) . 

daB ein nicht zusamm.endrilckbares Arbeitsmedium vorgesehen. 

ist~ 

3. Vorrichtung nach An!p:'uch 1 oder 2, dadu:rch gelcenn­

zeichnet, da.8 der Kra£tspeicher1colben ( 71) einen vorbestimm­

ten Bereich des Treibkolbens (18) gegen den Druck des Ar­

beitsmediums abschirmt, wenn der rraftspeicherkolben mit dem 

Treibkolben in BerUhrung steht. 

4. Vorrichtung nach einem der vorhergehde1.1 Ansprilche, 

dadurch gekennzeichnet, da8 miteinander in BerUhrung tretende 

Begrenzungseinrichtunuen zur Begrenzung der Bevegung des 

Treibkolbens {18) an diesem und dem ~orper (11) vorgesehen 

sind, wodurch die £ortgesetzte Bewegung des Speicherkolbens 

( 71), nachdem die Bewegung des Treibkolbens durch die Begren­

zungsmi ttel verhindert ist, die Losung des Speicherkolbens vom 

Treibkolben bewirkt, wodurch der vorbestimmte Bereich des 

Treibkolbens dem Druck des Treibmediums ausgesetzt ist und 

die Druckeinrichtung wirksam wird, um den Treibkolben von 

der zurUckgezogenen Lage in eine vorgeschobene Lage zu be­

wegen. 

5 •. J?.rrichtung nach einem der vorhergehenden AnsprUche, 

dadurch g_ekennzeichi:iet, daB eine vorzugsweise automatisch wir­

lcende Einrichtung vorgesehen ist, die den vorbestimmten Be-
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reich des Treibkolbens dem Druck des Arbeitsmediums aussetzt, 

wenn der Treibkolben ih eine·vorbestimmte zuriickgezogene La­

ge bewegt ist, wodurch die Druckeinrichtung virksam vird, um 

den Treibkolben von der zurUckgezogenen Lage in eine vorge­

schobene Lage zu bewegen. 

6. Vorrichtung nach einea der vorhergehenden Anspriiche, 

dadurcb gekennzeichnet, daB der Treibkolben einen 4em Ar­

beitsmedium ausgesetzten kleineren Durchmesser au£weist als 

der Iraftspeicherkolbe~. 

7. Vgrrichtung nach eine• der vorhergehenden AnsprUche, 

dadurch gekennzeichnet, daB der ~orper (11) eine mit jenem 

Ende des Zylinders_ verbundene ~a11mer (85) au.fweist, das dem 

Zylinderende entgegengesetzt ist, in das sich der Treibkolben . 
(18) erstreckt, wobei der Xraftspeicherkolben (71) im Zylin-

der zvischen der Iammer (85) und de• Treibkolben (18) hin­

und herbewegbar ist. 

8. Vorrichtung nach einea der vorhergehenden AnsprUche, 

dadurcb gekennzeichnet 1 daB die ~ammer (85) zur Au£nahme von un­

ter Druck stehendem Gas dient. das den Speicherkol~en (71) ge­

gen den Treibkolben (18) driicJct und in Berilh:nmgllit diesem 

hilt, und daB die Einrichtung zur Einbringung des insbeson-

dere inlcompressiblen Arbeitsmediunas in den Zylinder den 
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Treibkolben (18) und den Speicherkolben (71) an das andere 

Zylinderende gegen den durch das zusammengepreBte Gas ausge­

ubten Druck bewegt. 

9. Vorrichtung nach einem der vorhergehenden An~che, 

dadurch gekennzeichnet, daB die Einrichtung zum Einbringen 
, 

des Arbeitsmediums einen Behalter fur das Arbeitsmedium au£-

weist. und ~ine Pumpeinrichtung zur Bewegung_des Mediums aus 

dem Behalter in den Zylinder vorgesehen ist. 

10. Vorrichtung nach einem der vorhergehenden AnsprUche, 

dadurch gekennzeichnet, daB am Korper (11) ein FUhrungsrohr 

(22) vorgesehen ist, das zwische~ einer anfanglichen iiuBeren 

Stellung und einer zurilckgeschobenen Stellung in Langsrmtung 

des Korpers beschrankt beweglich gelagert ist, wobei sich 

das eine Ende des Treibkolbens (18) in das FUhrungsrohr er~ 

. streckt, daB eine Einrichtung vorgesehen ist, die das Fiih­

rungsrohr in seine auBere Stellung drUckt, daB eine erste 

Einrichtung beti:i.tigbar ist, um die Pumpeinrichtung einzu­

schalten, wahrend eine zweite Einrichtung durch die Beve­

gung des Treibkolbens von seiner auBeren Stellung in eine 

Stei1ung knapp vor seiner inneren Stellung betatigbar ist, 

die die Betatigung der Pumpeinrichtung verhindert, wenn die 

erste Einrichtung bet~tigt ist, und daB eine dritte Einrich­

tung in Abhangigkeit der Bewegung des Fiihrungsrohres in sei­

ne rUckwartige Stellung vorgesehen ist, die die Betatigung 
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• • der _Pumpeneinrichtu~g gestattet, wenn die erste Einricbtung 

- · ·beta.ti gt ist, auch wenn die zwei te Einrichtung betatigt ist. 

11. Vorrichtung nach einem der vorhergehenden AnsprUche, 

dadurch gekennzeichnet, daB der Treibkolben mit einem ranal 

• versehen ist, der an einem Ende mi t dem Zylinder an einem 

Pu.nkt verbunden ist, der von dem vorbestimmten Bereich ab­

liegt, und dessen andere Offnung in diesen Bereich mu.ndet, 

und daB ein druckabhangiges Ventil zum SchlieBen dieses :ra­

nals vorgesehen ist, durch das dieser :ranal geof.fnet wird, 

wenn der Druck des Arbeitsmediums im Zylinder einen vorgege­

·benen Wert Ubersteigt. 

12. Vorrichtung nach einem der vorhe:yehenden Ansprilche, 

dadurch gekennzeichnet, daB automatisch betatigbare Einrich­

tungen vorgesehen sind, die zusammenwirkende Begrenzungsmit­

tel an dem rorper und an der Treibeinrichtung zur Begrenzung 

der Bewegung des Treibkolbens von seiner auBeren Lage aufwei-

sen. 

13. . Vorrichtung nach_ einem der vorh~rgehenden· Anspriiche, 

dadurch gekennzeichnet, daB die ArbeitsPlilssigkeit im Be­

halter mittel.s einer Einrichtung unter Druck gehalten ist. 

14. Vorrichtung nach einem der vorhergebenden AnsprUche, 

dadurch gekennzeichnet, daB die Einrichtung, welche die Arbeits-
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£1Ussigkeit im Behalter unter Druck halt, einen im Be-

halter beweglichen rolben und eine Einrichtung zur Verschie­

bung des rolbens in eine Stellung aufweist, in der die FlUs­

sigkeit unter Druck gehalten ist. 

15. Vorrichtung nach einem der vorhergehenden AnsprUche, 

dadurch gekennzeichnet, daB die Einrichtung zur Verschiebung 

des Kolbens (150) im Behalter (104,98) eine Verbindung zwi­

schen der Xammer (85) und dem Behalter aufveist, wodurch der 

Druck des Druckgases in der ~ammer (85) dem Kolben im Be­

halter (98) zuge£Uhrt wird-. 

1 6. Vorrichtung nach einem der vorhergehenden AnsprUche, 

dadurch gekennzeichnet, daB die Flachen <les Speicherlcolbens und 

des Treibkolbens, die dem Druck des Druckgases ausgesetzt sind, 

und die Flachen des Speicherkolbens und des Behalterkolbens, 

die dem Arbeitsniedium ausgesetzt sind, in bezug aufeinander 

derart bemessen sind, daB eine im wesentlichen gleichformige 

Belastung der Pumpeinrichtung wahrend des Arbeitszeitraumes 

derselben innerhalb eines Arbeitsganges erzielt ist. 

17. Vorrichtung nach einem der vorhergehenden AnsprUche, 

dadurch gekennzeichnet, daB die vorbestimmte Fla.che des Treib­

kolbens dem Druck des Arbeitsmediums ausgesetzt ist, sobald 

der Treibkolben in eine vorbestimmte zurf1ckgezogene Stellung 

bewegt worden ist, wodurch die Druckeinrichtung wirksam wird, 

um den Treibkolben von s~iner zurUckgezogenen Stell.ung in die 

vorgeschobene Stellung zu bewegen. 
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The invention concerns drive devices, in particular a drive 

device that uses a pressure medium for the operation of hand 

tools. 

One objective of the invention is to provide a new and 

improved drive device that uses a pressure medium for the 

operation of hand tools. 

A further objective of the invention is to develop a drive 

device of said type for the operation of hand tools which 

includes a container for stored energy and a mechanism for the 

automatic release of the energy to operate a selected tool. 

A further element of the invention is a new and improved 

drive device which features an energy storing mechanism in which 

a compressible medium, for example, gas, is held under pressure 

and is used to set a non-compressible driving medium into motion, 

which in turn activates a drive device, for example the driving 

piston or hammer of a tool. 

A further element of the invention is the development of a 

new and improved drive device, which features an energy storing 

mechanism in which a compressible medium is held under pressure, 

an energy storing piston and a driving piston which can be moved 

at the same time into a retracted or tensed position by 

introducing a non-compressible working medium into a cylinder in 

which the pistons can be moved back and forth, wherein the 

working medium acts on exposed surfaces of the drive piston in 

order to move it together with the energy storing piston until it 

has reached its fully tensed position, whereupon the further 
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movement of the energy storing piston exposes additional surfaces 

of the drive piston to the pressure of the working medium, 

whereupon the compressible medium, which acts by means of the 

working medium, communicates a driving movement to the driving 

piston. 

A further element of the invention is the development of a 

new and improved drive device for the operation of hand tools, 

which features a driving piston that can be moved into its fully 

tensed or retracted position by introducing a non-compressible 

working medium into a cylinder, and can be automatically released 

for working or driving movement in the direction opposite its 

fully extended position by the continued introduction of working 

medium into a cylinder of this type, this working movement of the 

driving piston being exerted by the force of a compressed gas, 

which acts via an energy storing piston on the working medium in 

a cylinder of this type. 

A further element of the invention is the development of a 

working device of the described type which is fully operational 

only when it is brought into a suitable position relative to a 

work piece or a structure to be machined, wherein the device is 

equipped with a shutdown device for the pump in case the working 

device is not brought into a favorable working position before 

the drive piston reaches its fully tensed position. 

A further element of the invention is the development of a 

working device of the described type in which the drive piston 

and the body feature interacting mechanisms for slowing down or 
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limiting the movement of the driving piston when it reaches its 

fully extended position, in order to prevent it from impacting 

the body. 

Further features and advantages of the invention are 

described below in line with embodiments of the invention and 

with reference to the drawings. 

Fig.1 shows a partial sectional view of a drive device 

in accordance with the invention, in which the drive 

piston and the energy storing piston are shown in their 

original positions prior to the start of operation of 

the working device. 

Fig.2 shows the circuit diagram of the electrical 

control circuit of the drive device; 

Fig.3 a partial section which shows the drive piston and 

the storing piston in their fully retracted or tensed 

positions; 

Fig.4 a similar section to that of fig.3, but with the 

drive piston and the storing piston shown near the end 

of the driving stroke of the driving piston; 

Fig.5 a schematic illustration of another embodiment of 

a working device according to the invention and 

Fig.6 a partial section of a modified version of the 

drive piston. 
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In the embodiment according to figures 1 to 4 of the 

drawing, the working device 10 has a body 11, which has a hollow 

handle 12 in the form of a pistol grip which can be closed off on 

its open side with a side plate, not illustrated, which is 

fastened by means of bolts or screws 13. The body 11 is equipped 

with a main bore 14, which stretches substantially perpendicular 

to the handle 12 and features an inner annular flange 15 which is 

equipped with an inner annular groove, in which a with a gasket 

(O-ring) 16 or some other sealing means is positioned, producing 

the seal between the body and the drive piston 18. The front part 

of the drive piston features a threaded bore in which the 

narrowed part 19 of an annular hammer head 20 extends. The front 

part of the drive piston 18 extends through a guide tube 22, the 

rear portion of which extends slidingly into the main bore 14 and 

features a lengthwise slot 24 into which the lower part of a stop 

bolt 25, screwed into a borehole of the body 11, engages. It is 

obvious that the stop bolt 25 restricts the inward and outward 

movement of the guide tube in the main bore 14 of the body 11 by 

touching the surfaces of the guide tube 22 which form the 

opposite ends of the slot 24. The tube 22 is forced outward into 

the outermost position illustrated in fig. 1 by means of a spring 

27, the spring encompassing the driving piston 18 and having one 

end resting on the annular shoulder 28 formed by the inner flange 

15, with the other end resting on an annular interior end surface 

29 of the guide tube 22. 

The guide tube 22 features a second longitudinal slot 30 

through which an actuating arm 32 of a switch 33 extends inwardly 
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into the guide tube. The switch 33, which is normally closed, 

features a contact 34 which is activated each time the actuating 

arm 32 is touched by the hammer head 20 to open the shoulder when 

the pistons and the hammer head are retracted inward. The guide 

tube 22 additionally features an external projection 36 which 

comes in contact with an actuating arm 37 of a normally open 

switch 38 to move the contact 39 of the same into the closed 

position. The switches 33 and 38 can be arranged in the same 

housing 40 which is fixed in a recess 42 of the body 11 directly 

beneath the main bore 14 and in direct connection with said bore. 

It is clear that with the inward movement of the driving piston 

18 from the position shown in fig.1 to its retracted or tensed 

position shown in fig.3, the normally closed switch 33 is first 

opened and is held open until the driving piston is in its 

substantially fully retracted position, and that the normally 

open switch 38 is closed when the guide tube 22 is moved into its 

fully retracted position. 

The contacts 34 and 39 of switches 33 and 38, respectively 

are parallel with one another and are connected in series to the 

movable contact 46 of a trigger switch 47, located in the handle 

12, and to a pump motor 49, which drives a pump 50. The pump 

motor 49 is connected on one side by means of a lead 53 to a 

terminal 52a of the power supply 52 and is connected on the other 

side by means of a lead 54 to the movable contact 46 of the 

switch 47. The fixed contact 55 of the trigger switch 47 is 

connected to a fixed contact 56 of the normally closed switch 33 

via the lead 57 and is connected to a closed contact 58 of the 
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normally open switch 38 via the leads 57 and 60. The movable 

contact 34 of the normally closed switch 33 is connected to the 

other terminal 52b of the power supply 52 by means of a lead 62, 

while the movable contact 39 of the normally open switch 38 is 

connected to the other terminal 52b of the power supply by means 

of leads 62 and 63. It is clear that the motor 49 is always 

connected to the power supply 53 and is therefore always supplied 

with power when the trigger switch 47 and one of the switches 33 

and 38 are closed. 

The inside end of the driving piston 18 is equipped with a 

annular, conically tapered head 65 which has an annular surface 

or shoulder 66 which comes in contact with the annular shoulder 

67 of the annular flange 15 of the body 11 to restrict the 

outward movement of the driving piston. The end surface or the 

upper surface 68 of the head 65 is substantially concave and 

forms a seat for the annular sealing element 69 which is secured 

in suitable manner, for instance by cementing, onto a convex 

surface 70 of an energy storing piston 71. The region of the 

surface 68 of the piston head that is sealed by the annular 

sealing element 69 is larger than the cross-section of the 

driving piston 18 at the sealing element 16, so that when the 

sealing element 69 forms a seal between the energy storing piston 

71 and the driving piston head 65, any fluid pressure that acts 

on the driving piston will act to move the piston head toward the 

energy storing piston and keep it in close contact with the same. 

Corresponding thereto, the pressure of the medium that is 

introduced into the bore 14 of the body 11 between the inner 
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flange 15 and the energy storing piston 71 when the storing 

piston 71 and the driving piston 18 are in the positions shown in 

fig.1 acts to force the driving piston head into contact with the 

energy storing piston and to move the driving piston toward the 

right in fig. 1. 

The main bore 14 of the body 11 is enlarged at 75 to 

accommodate an expansion cylinder 76, which is closely fixed to 

the body 11 in a suitable manner, for example, by welding. The 

storing piston 71 is movable inside the cylinder length and 

features an external annular groove in which a gasket (O-ring) 78 

or some other sealing means is arranged to produce the seal 

between the cylinder circumference and the piston. 

An elongated energy storing shell is screwed onto the rear 

extension 82 of the body 11 and a sealing means or a gasket 83 is 

inserted between an annular shoulder 84 of the body and the 

annular end of the shell 80 to produce a medium-proof seal. Gas 

which is held under pressure can be introduced via a suitable 

valve 86 into the energy storage or pressurized gas chamber 85 

which is formed by the storing shell 80. When the chamber 85 is 

filled with pressurized gas, the storing piston 71 is forced to 

the left, as shown in fig.1, and acts to hold the driving piston 

18 in the position shown in fig.1, in which the gasket 69 forms a 

seal between the surfaces 68 of the driving piston head 65 and 

the surface 70 of the storing piston. 

The non-compressible medium is introduced into the main bore 

14 between the shoulder 67 of the inner flange 15 of the body 11 
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and the storing piston 71 through a channel 88 in the body, said 

channel connecting the main bore to the outlet 90 of the pump by 

means of the tubing 91, the two ends of which are connected to 

the body and to the pump outlet by means of fittings 92 and 93, 

respectively. The pump 50 and its drive motor 49 are attached to 

a mounting arm 94 of the body 11, for example, by means of bolts 

95 which are extended into threaded bores in the mounting arm. 

The pump inlet 96 is connected to a container 98 via a pipeline 

99, the ends of which are connected to the pump inlet and the 

container by means of fittings 100 and 101, respectively. The 

pipeline 99 is connected to the large chamber 104 of the 

reservoir 98 via the outlet opening 105. The container 98 is 

secured to the body 11, for example, by means of bolts 106, which 

are extended through lateral extensions 107 of the container into 

threaded bores in the body 11. A sealing means 109 is inserted 

between the container 98 and the upper surface of the body 11 to 

produce a medium-proof seal around the inlet opening 111 of the 

container and the bypass channel 112. The inlet opening 111 leads 

into the large chamber 104 of the container 98 near the end of 

said chamber that is sealed by the cap 113, which is screwed into 

the open end of the container, wherein a sealing ring 114 

produces a medium-proof seal. The bypass channel 112 leads into 

the lower end of a valve chamber 115 below a ring seat 116, which 

is arranged in the body 11 to form a seat for the ball valve 117. 

The ball valve ball 117 is pressed against the valve seat 116 by 

means of a spring 119, the lower end portion of which touches the 

ball valve ball and the upper portion of which is pushed onto an 
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upwardly directed projection 120 of a screw bit 121 which seals 

off the upper end of the valve chamber 115. A channel 122 forms 

the connection between the valve chamber 115 and the channel 88. 

It is clear that the pressure of the medium that is pumped 

through the channel 88 acts to hold the ball valve 117 in its 

closed position on the ring seat 116, thereby preventing a flow 

of medium between the bypass channel 112 and the channel 88. 

The ball valve 117 is normally held in an open position by 

means of a rod 125, which is extended upward through the body 11 

into the valve chamber 115 and through the ring seat 116 by means 

of a channel 127 located in the body, and touches the ball valve 

ball 117. A gasket (O-ring) 128 or the like is arranged in the 

channel 127 to produce a seal between the actuating rod 125 and 

the body 11. The lower end of the rod 125 is extended into the 

hollow handle 12. The actuating rod 125 is mounted and held in 

its position by means of guide bolts 129, the guide bolts being 

arranged eccentrically in relation to the handle so as to keep a 

release lever 130 freely moveable. The latter is rotatably 

mounted between its ends at 131 with the pivot pin being secured 

to the handle 12. The release lever has a piece 132 intended for 

the actuating finger, said piece extending outward through a slot 

133 in the handle. The release lever is preloaded by means of a 

spring 134, the ends of which press against a wall of the handle 

and against the lower end 135 of the trigger, to achieve a 

counterclockwise movement around the pivot pin of said release 

lever. The release lever and the handle are equipped with spring 
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retaining bolts 136 and 137, respectively which extend into the 

opposite ends of the spring. 

The release lever features an arm 140 which can come into 

contact with the lower end of the actuating rod 125 in order to 

hold said rod in its raised position, thereby keeping the ball 

valve ball 117 separated from the ring seat 116. In addition, the 

arm 140 of the release lever 47 makes contact with the trigger 

switch and closes it when the release lever is pivoted clockwise 

against the resistance of the spring 134, which occurs when the 

user presses the finger piece 132 of the release lever in the 

handle inward. Such a movement of the release lever in the 

clockwise direction effects a downward movement of the actuating 

rod 125 as a result of gravity and also as a result of the force 

of the valve spring 119. When the user decreases the force being 

exerted on the finger piece 32, the force of the spring 134 

rotates the release lever counterclockwise, thereby opening the 

normally open switch 47 and immediately thereafter effecting the 

upward movement of the actuating rod 125 to open the ball valve 

117. 

The non-compressible working medium in the large chamber 104 

of the container 98 is held at a predetermined pressure by means 

of a piston 150, wherein the piston is pushed inward by a filling 

of compressed gas contained in a small chamber 151 of the 

container and acts against the end of the recessed piston shaft 

152. The recessed piston shaft 152 is equipped with an annular 

groove in which a gasket (O-ring) 154 is arranged to produce a 

seal between the piston shaft and the cylindrical inner wall of 
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the container, which delimits the small chamber 151. The piston 

is in turn provided similarly with an outer annular recess, in 

which a gasket (O-ring) 156 or the like is placed, forming a seal 

between the piston and the cylindrical inner wall which delimits 

the large chamber 104 of the container. A ventilation opening 157 

is arranged at the end of the large chamber 104 that is opposite 

the openings 105 and 111 to enable the intake and outlet of air 

behind the piston 150 when the piston is moved back and forth in 

the container 98. A gas shutoff device 159 is provided, though 

which pressurized gas can be introduced into the small chamber 

151 behind the piston shaft 152. 

It is clear that the piston 150 of the container 98 holds 

the non-compressible working medium in the large chamber 104 of 

the container at a predetermined pressure and that the piston 150 

is moved toward the sealing cap 113 when the non-compressible 

working medium is pumped out of the chamber into the main bore 14 

of the body 11 to effect the movement of the storing piston 71 

and of the driving piston 18 counter to their retracted or tensed 

position. 

The circumstance that the working medium in container 98 is 

held at a predetermined pressure reduces the load on the pump 50, 

which pumps the working medium out of the large chamber 104 of 

the container into the main bore 14 of the body 11 against the 

pressure that is exerted on the storing piston 71 by the 

compressed gas contained in chamber 85. 
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The normal idle position of the storing piston 71 and of the 

driving piston 18 are shown in fig.1, in which the shoulder 66 of 

the head 65 of the driving piston touches the annular shoulder 67 

of the inner flange 15 of body 11, which thereby restricts the 

outward movement of the driving piston, and in which the storing 

piston 71 is pressed against the head 65 by the force of the 

compressed gas in the chamber 85. The storing piston seal 69 then 

prevents the formation of fluid pressure across the entire cross­

section of the surface 68 of the head 65. 

When work, such as driving a nail, for example, will be 

carried out by means of the drive device, the release lever 130 

is pivoted clockwise around its pivot pin 131 by pressing the 

finger piece 132 inward. This movement of the release lever 

causes the rod 125 to move upward and allows the movement of the 

ball valve ball 117 into its closed position. The completion of 

the movement of the actuating lever 130 closes the trigger switch 

147 and connects the motor 49 to the power supply 52 that 

supplies energy to the motor, since the normally closed switch 33 

is now in its closed position because its actuating arm 32 is not 

in contact with the head 20. The working medium is thereby pumped 

by means of the pump 50 out of the large chamber 104 of the 

container 98 into the channel 88 of the body 11, and ultimately 

into the main bore 14 between the annular flange 67 and the 

storing piston 71. Since the ball valve 117 is now in a closed 

position, no working medium can flow back from the channel 88 

through the bypass channel 112 into the large chamber 104. When 

the working medium is pumped into the main bore 14 of the body 
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11, it causes the storing piston 71 and the driving piston 18 to 

move toward the right as indicated by the dotted-dashed lines in 

fig.1. The driving piston 18 is therefore caused to move to the 

right together with the storing piston 71 because, as has already 

been described, the region of the surface 68 that is sealed by 

the sealing means 69 is larger than the cross-sectional surface 

of the piston 18 at the seal 16, so that the pressure of the 

medium acting on the driving piston acts to press the driving 

piston toward the storing piston. The continued introduction of 

working medium into the main bore 14 forces the storing piston 71 

and the driving piston 18 to move into their fully retracted 

positions, as shown in fig.3, against the pressure exerted by the 

pressurized gas in the energy storage device or energy chamber 

85. The driving piston and the storing head move toward the right 

until the rear edge or the shoulder 165 of the hammer head 20 of 

the driving piston 18 touches the actuating arm 32 of the 

normally closed switch 33. If the guide tube 22 has not been 

moved inward into the position shown in fig.3 and 4 by this time, 

then the opening of the switch 33 will cause the motor 49 to be 

cut off from the power supply circuit and the movement of the 

driving piston and of the storing piston is stopped. When the 

front end of the guide tube 22 is then pressed against the work 

piece or building element into which the nail is to be driven and 

the drive device is moved forward so that the rear part of the 

guide tube is pushed into the main bore 14, the external 

projection 36 contacts the actuating arm 37 of the normally open 

switch 38 and closes said switch, so that the motor 49 is in turn 
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connected to the input power circuit 52. The pump 50 then begins 

to pump medium into the main bore 14 again, causing the driving 

piston 18 and the storing piston 71 to move further toward the 

right until such further movement of the driving piston is 

prevented by the shoulder 165 of its hammer head 20 touching the 

annular shoulder 28 of the inner flange 15. At that time the 

driving piston 18 is in its fully retracted or tensed position. 

In contrast, the storing piston 71 is free to continue such 

movement if the pumping of the working medium is continued. 

Immediately after such a movement of the storing piston 71 

relative to the now stationary driving piston 18, the seal 

between the surfaces 68 and 70 of the driving piston head 65 and 

the storing piston 71, respectively is nullified. The pressure of 

the working medium is then exerted on the entire cross-sectional 

area of the concave surface 68 of the driving piston head 65, and 

as a consequence of this circumstance, the driving piston is 

moved to the left forcefully and at high velocity as a result of 

the pressure exerted by the pressurized gas of the working medium 

in the main bore and in the expansion cylinder 76. The storing 

piston moves behind and follows the driving piston, however since 

it extends across the entire cross-section of the expansion 

cylinder 76 bore, it moves at a lower velocity than the driving 

piston. A movement of this kind by the driving piston 18 will 

obviously drive the nail into the work piece or building 

structure. Since the end of the head 65 is shaped as a truncated 

cone, the head acts to enclose working medium into the diminished 

annular space between the annular shoulders 67 and 165a when the 

009812 / 0346 

Koki Holdings America Ltd. 
Ex. 1002, p. 94



17 1503164 

head 65 reaches the annular flange 15, because the annular space 

between the head and the inner edge of the shoulder 165a is 

diminished when the head is moved behind the shoulder 67 toward 

the shoulder 165a. The diameter of the annular surface 166 is 

smaller than the diameter of the expansion cylinder. As a result, 

this enclosure of working fluid slows the driving piston 18 when 

it reaches the end of its working stroke, and reduces the impact 

of the shoulder 66 of the head 65 when it comes in contact with 

the shoulder 67 of the annular flange 15. The storing piston 71 

is then held at a distance from the driving piston 18 due to the 

presence of additional working medium which has been pumped by 

the pump 50 into the main bore and into the expansion cylinder. 

Of course, the pump 50 can continue pumping during the working or 

driving stroke of the driving piston, but the movement of the 

driving piston is effected primarily by the force exerted by the 

pressurized gas in the chamber 85, which is transmitted by the 

storing piston 71 to the working medium. 

Once the nail has been driven into the workpiece or 

building, the user releases the actuating lever 130 to allow it 

to move in a counterclockwise direction by virtue of the force 

exerted by the spring 134, thereby shutting off the motor 49 and 

raising the actuating rod 125 to open the ball valve. 

The working medium in front of the storing piston 71 is then 

forced by the pressure of the pressurized gas in the chamber 85 

to move through the channel 88, the channel 122, the valve 

chamber 115 and the bypass channel 112 into the large chamber 

104, since the force exerted on the piston 152 by the pressurized 
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gas in the chamber 151 on the working medium in the chamber 104 

is lower than the force exerted by the pressurized gas on the 

working medium in the main bore in front of the storing piston 

71. As a result, the storing piston moves to the left until its 

seal 62 again touches the surface 68 of the head 65 of the 

driving piston 18 and again produces a seal between the pre­

specified area of the surfaces 68 and 70 of the head 65 and the 

piston 71, respectively. The drive device is then ready for a new 

work cycle. 

It is clear that the illustrated and described working 

device performs the work as a result of the expansion of the 

pressurized gas in the energy storage device and in the gas 

chamber 85, since the gas that is introduced into the gas chamber 

85 can already have a relatively high pressure value, for 

example, 70 atmosphere, and the further pressurization of the gas 

in the chamber 85 caused by the movement of the storing piston 71 

in the expansion cylinder 76 by means of the non-compressible 

working fluid causes the working medium to take on an even higher 

pressure value, for example, 140 atmosphere, and as a result, the 

energy stored in this manner in the pressurized gas is used to 

activate the driving piston 18 to execute functions such as 

driving a nail, for example. 

It should further be noted that the driving piston 18 can be 

actuated or released without the use of any valves or other 

devices as described in US patent specification No. 2 867 086, 

for example, which are predisposed to damage or malfunction, 

since the completion of the movement of the driving piston, when 
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it is in its fully retracted or tensed position, and the 

continued movement of the storing piston in the embodiment 

according to the invention automatically cause the driving piston 

to be moved to its fully extended position, wherein the driving 

piston performs work during said driving movement or during this 

stroke. 

If desired, the bypass channel 112, the ball valve 117 and 

the actuating rod 125 thereof may be omitted, in which case the 

working medium is returned to the container 98 from the main bore 

14 of the body 11 by means of the pump 50, which is thereby 

caused to rotate in the opposite direction, when the pump forces 

the working medium into the large chamber 104 by virtue of the 

pressure of the pressurized gas in the chamber 85, which acts on 

the storing piston 71. 

If desired, the chamber 85 for the pressurized gas may be 

connected via an appropriate flow channel or pipeline to the 

small chamber 151 of the container 98, so that the pressure of 

the pressurized gas can be used by the energy storage chamber or 

the pressurized gas chamber 85 to preload the container piston 

150. 

Although an elastic sealing element 69 for producing the 

seal between the opposing surfaces 68 and 70 of the driving 

piston head and the storing piston, respectively, has been 

described and illustrated, one of these surfaces can instead be 

equipped with an annular flange which touches the other surface 

in order to form a metallic seal. If the elastic sealing element 
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69 is a type of gasket (O-ring) that must be bent or deformed 

inward to produce a secure seal between the surfaces, the piston 

head 65 can be equipped with a recess 170, as shown in fig.6, 

into which an elastic member can be inserted, which has an air 

pocket, for example a sphere 171 made of rubber, plastic or the 

like, or a sponge, for example, the pores or openings of which 

contain air, so that the pressurization of the gas contained in a 

sphere of this type or in the pores of a sponge of this type 

allows such a deformation of the sealing element 69. The working 

medium enclosed between the surfaces in a sealing element of this 

type naturally does not allow such an inward deformation or 

bending of the gasket, since it is not compressible. 

It is clear that the working device 10 has a body which 

features a bore 14 in which a driving piston 18 can move back and 

forth and that the piston features an end that can be displaced 

outward out of the bore, that the body has devices that contain 

the section of the bore between the shoulders 67 and 165a of the 

body and the cylinder projection 76, which forms a cylinder, that 

the opposite end of the driving piston extends into the cylinder 

of this type and finally, that a storing piston 71 is arranged so 

as to move within this cylinder and that the pressurized air in 

the chamber 85 formed by the body and the energy storing shell is 

a feature for pressing the storing piston toward the driving 

piston. 

Further, it is clear that the storing piston, when in 

contact with the driving piston, seals a pre-specified area of 

the driving piston against the pressure of the working medium, 

009812 / 0346 

Koki Holdings America Ltd. 
Ex. 1002, p. 98



21 1503164 

which is introduced into the cylinder by means of a suitable 

device, for example the pump 50, and that the body and the 

driving piston have respective devices 66 and 67 that come into 

contact with one another in order to restrict the movement of the 

driving piston, so that the continued movement of the storing 

piston once the movement of the driving piston has been stopped 

by the restricting devices causes the storing piston to be 

separated from the driving piston in order to expose the pre­

specified area of the driving piston to the pressure of the 

working medium so that the pressure device, which operates by 

means of the storing piston and the working medium, is activated 

so as to move the driving piston out if its retracted position 

into its outer position. 

It is also clear that the driving piston 18 features a head 

65 which works together with the recessed part of a cylinder of 

this type, said part being formed by the annular surface 166, to 

form a resilient or shock absorbing means for decelerating the 

movement of the driving piston when it reaches the outer limit of 

movement to its outer position. 

It is also clear that the device for introducing non­

compressible working medium and the pressure in the cylinder for 

moving the driving piston and the storing piston into their 

retracted positions includes a pump 50 which is driven by a motor 

49, and that the operation of the motor is controlled by the 

switches 33 and 38, which are can be actuated by means of the 

guide tube 22 in order to guarantee that the front end of the 

guide tube must be pressed against the structure into which the 
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nail is to be driven before the driving piston is released for 

its working or driving movement or its stroke. 

It is also clear that a shunt path is provided to allow the 

working medium to move out of the cylinder into a container 

during the completion of an operating cycle of the device, and 

that the piston 150 is provided to keep the working medium in the 

container at a pre-specified pressure in order reduce the load on 

the pump. 

The driving piston head 65 may also be equipped with a 

channel 173 which ends at the side of the head and leads 

longitudinally into a valve chamber 174, as shown in fig. 6. A 

conical surface 175 of the piston head forms a seat for the ball 

valve 176 which is pressed against the seat by a spring 177. One 

end of this spring rests on the ball valve ball and the other end 

rests on the inner surface of an insert 178, which is screwed 

into the bore in the head that forms the valve chamber. The force 

with which the ball valve ball is held in position on the valve 

seat can be adjusted by turning the insert 178. Said insert has a 

channel 179 which allows working medium held under pressure to 

enter through the channel 173 and travel to the surface 68 of the 

piston head within the seal 68 when the ball valve is open. 

It is clear that, if the piston head is equipped with the 

channel 173 and the ball valve 175, the pressure exerted by the 

spring 177 on the ball valve ball must be adjusted so that the 

ball valve is moved to its open position by the pressure exerted 

by the working medium when the driving piston and the storing 
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piston reach their tensed positions, in order to allow the 

pressure of the working medium to be applied to the entire area 

of its surface 65 and to allow the driving piston to subsequently 

be moved into its outermost position. In this case, the tensed 

position can be the position reached by the driving piston 

shortly before the shoulder 165 of the hammer head 20 comes in 

contact with the annular shoulder 28 of the inner flange 15, so 

that the hammer head never reaches the annular shoulder. This 

type of operation therefore prevents the impact and vibration 

that would otherwise result from a contact of this kind with the 

drive device. 

It is clear that the channel 173 and the ball valve of the 

head form a means for applying the pressure of the working medium 

to the surface of the driving piston when said piston reaches a 

pre-specified tensed position, in the same way that the shoulder 

28 and shoulder 165 of the annular flange 15 and the hammer head, 

respectively, form such means. 

If desired, the ball valve can also be pressed against its 

seat with such force that it remains closed until the hammer head 

touches the shoulder 28 and the movement of the driving piston is 

thereby stopped. The subsequent sudden pressure increase in the 

cylinder and the pressure decrease between the surfaces 68 and 70 

resulting from the separation of the storing piston from the 

driving piston then cause the ball valve ball to move into its 

open position before the pressure increases to such a level that 

the sealing element 69 might break. Since in each of these types 

of operation of the ball valve, the seal is not forcefully lifted 
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and is not subjected to the relatively large differences in 

pressure, which would otherwise be necessary for a forceful 

removal of seal tightness, the lifespan of the sealing element is 

extended. 

In fig.5, a schematic and modified version of the drive 

device is illustrated, the driving pistons 200 and the storing 

piston 201 of which are arranged slidingly in a cylinder 202, one 

end of which is connected by means of a pipeline 203 to a tapered 

section 204 of a cylinder 206 which forms a gas chamber 205 

having a small diameter, and the expanded section 207 of which 

forms the large container chamber 208 in which the non­

compressible working medium is contained. The inlet 210 of the 

pump 211 is connected to the container chamber 208 for the 

working medium, while its outlet 213 is connected to the cylinder 

202 at the end of said cylinder that is opposite the end which is 

connected via the pipeline 203 to the cylinder 202. One piston 

214 features an enlarged head 215 which is arranged in the larger 

section 207 of the cylinder 206. The head 215 is equipped with a 

gasket (O-ring) or some other sealing means for producing the 

seal between the head and the cylinder. The piston 214 is 

provided with a sealing element 218, for example, a gasket (O­

ring), at its end which is opposite the enlarged head 215, which 

sealing element produces the seal between the piston and the 

tapered section 204 of the cylinder. 

The storing piston 201 is provided with a sealing element 

220 that acts between the cylinder 202 and the storing piston. An 

appropriate sealing element 225, which has the same structure and 
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the same function as the sealing element 69 of the embodiment 

shown in fig.1, produces the seal between the surface 226 of the 

storing piston 201 and the surface 227 of the head 228 of the 

driving piston. 

As shown in fig.5, a ventilation opening 230 of the cylinder 

207 allows the intake and outlet of air out of the cylinder 

between the shoulder 232 and the enlarged head 215. The pump 211 

functions in the same manner as the pump 50 to pump non­

compressible working medium from the large chamber 208 of the 

cylinder 206 into the cylinder 202 in order to move the driving 

piston 200 and the storing piston 201 into their retracted or 

fully tensed positions, wherein the driving piston is released as 

soon as its movement has ended, while the movement of the storing 

piston 201 is continued, so that the driving movement of the 

driving piston is free for performing work, for example, driving 

a nail. 

Once the driving piston 200 has been moved into its 

outermost position by the pressure of the pressurized gas, the 

working medium is returned to the large chamber 208, since the 

storing piston 201 and the piston 214 have smaller surfaces that 

are exposed to the pressure of the pressurized gas than the 

surface of the piston head 215, which is supplied with working 

medium by the pump 211 during the completion of a working stroke 

of the driving piston 200, until the storing piston 201 is once 

again touching the sealing element 225 of the driving piston head 

228. The motor that drives the pump 211 may also feature 

reversible rotational directions and may be driven by a motor 
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which likewise features reversible rotational directions, so that 

the working medium can be pumped out of the cylinder 202 back 

into the large chamber 208 of the cylinder 207 as soon as the 

working stroke of the driving piston 200 is completed. 

It is clear that the surfaces of the storing piston 201 and 

of the piston 214 that are exposed to the pressurized gases in 

chambers 205 and 230a are substantially the same, but that the 

surface of the piston head 215 that is exposed to the pressure of 

the working medium in the container chamber 208 is larger than 

the same surfaces of the storing piston and the piston 214. 

Consequently, piston 214 travels a shorter distance than the 

storing piston 201 when the pump 211 moves a larger amount of 

working medium out of the container chamber 208 into the cylinder 

202, and the volume in the chamber 230a is reduced by a larger 

amount than the volume is increased in chamber 205. Additionally, 

the inward movement of the driving piston 200 when working medium 

is pumped into the cylinder 202 causes a further movement of the 

storing piston 201, resulting in a further reduction in the 

volume in chamber 230a as compared with the volume increase in 

chamber 205. As a result, the gases pressing the storing piston 

against the driving piston are compressed even further when the 

driving piston moves toward its fully retracted or tensed 

position. 

It is clear that the diameter of the storing piston 201 can 

be enlarged in relation to the diameter of the piston 214 or the 

diameter of the piston head 215 can be decrease in order to 

minimize such an additional compression of the pressurized gas, 
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so that the load on the pump throughout the entire working 

process of the drive device would be substantially uniform. 

It is also clear that the work cycle for the activation of 

the pump can be reversed when the surface of the piston 214 which 

is exposed to the pressure of the pressurized gas in the chamber 

205 is larger than the surface of the piston head 215 which is 

exposed to the pressure of the working medium in container 

chamber 208, so that, once the driving piston has been moved to 

its outermost position, the pump pumps working medium out of the 

cylinder 202 in order to move the piston 214 to the left against 

the force exerted by the pressurized gas in the chamber 205 and 

to move the storing piston to the right, until it touches the 

driving piston. When the pump is then switched off, the 

pressurized gas acting on the piston 214 moves both the driving 

piston and the storing piston toward the left, to their fully 

retracted or tensed position, and when the full surface 227 of 

the head 228 of the driving piston is exposed to the working 

medium in the manner described above, the driving piston is moved 

toward the right. The pump is then switched on to again pump 

working medium out of the cylinder 202 into the container chamber 

208, so that the work cycle of the drive device can be repeated. 

Further, as is clear, the working medium in the container 

can be held at a pre-specified pressure by means of a piston in 

the chamber, wherein the piston can be preloaded with the 

pressure of the pressurized gas in the compressed gas chamber by 

means of a device such as a pipeline that connects chambers 85 

and 151, or pipeline 203 (fig.5) which connects chambers 230a and 
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205, wherein the surfaces of the storing piston and the container 

piston that are exposed to the pressures of the compressed gas 

and the working medium, must be in such relative ratio to one 

another that they achieve a desired load on the pump. In many 

cases it is advantageous to provide a substantially constant load 

on the pump, which is achieved when the relative dimensions of 

the surfaces are such that they achieve a desired minimal 

additional pressure on the pressurized gas during the pumping 

phase of the activation sequence of the pump. 

The above description of the invention is merely an example, 

and specifically identified design features may be substituted 

without deviating from the concept of the invention. 
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Patent Application: Drive Device 

CLAIMS 

1. A drive device, characterized in that a body (11) has a 

bore (14), in which a driving piston (18) can be moved back and 

forth, said piston being equipped with an end piece that can 

extend outwardly out of the bore, in that the body has a cylinder 

into which the opposite end piece of the driving piston extends, 

in that an energy storing piston (71) can move back and forth in 

the cylinder, wherein the energy storing piston is pushed by a 

pressure device toward the driving piston and is placed in 

contact with the same, and in that a device for introducing a 

working medium is provided in the cylinder for the purpose of 

moving the driving piston and the energy storing piston into 

retracted positions against the force exerted by the pressure 

device. 

2. The device according to claim 1, characterized in that a 

non-compressible working medium is provided. 

3. The device according to claim 1 or 2, characterized in 

that the energy storing piston (71) shields a pre-specified area 

of the driving piston (18) against the pressure of the working 

medium when the energy storing piston is touching the driving 

piston. 

4. The device according to any one of the preceding claims, 

characterized in that limiting devices that contact one another 

for limiting the movement of the driving piston (18) are provided 
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on said driving piston and on the body (11), whereby the 

continued movement of the storing piston (71), once the movement 

of the driving piston is prevented by the limiting means, causes 

the storing piston to be released from the driving piston, 

whereby the pre-specified area of the driving piston is exposed 

to the pressure of the working medium and the pressure device is 

activated in order to move the driving piston from the retracted 

position into an extended position. 

5. The device according to any one of the preceding claims, 

characterized in that a preferably automatically operated device 

is provided, which exposes the pre-specified area of the driving 

piston to the pressure of the working medium when the driving 

piston is moved into a pre-specified retracted position, whereby 

the pressure device is activated to move the driving piston from 

its retracted position into an extended position. 

6. The device according to any one of the preceding claims, 

characterized in that the diameter of the driving piston that is 

exposed to the working medium is smaller than that of the energy 

storing piston. 

7. The device according to any one of the preceding claims, 

characterized by the fact that the body (11) features a chamber 

(85) that is connected to the end of the cylinder that is 

opposite the cylinder end into which the driving piston (18) 

extends, wherein the energy storing piston (71) is capable of 

moving back and forth in the cylinder between the chamber (85) 

and the driving piston (18). 
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8. The device according to any one of the preceding claims, 

characterized in that the chamber (85) serves to hold pressurized 

gas, which forces the storing piston (71) against the driving 

piston (18) and keeps it in contact with the same, and in that 

the device for introducing especially non-compressible working 

mediums into the cylinder moves the driving piston (18) and the 

storing piston (71) to the other end of the cylinder against the 

pressure exerted by the pressurized gas. 

9. The device according to any one of the preceding claims, 

characterized in that the device for introducing the working 

medium has a container for the working medium and a pump device 

for moving the medium out of the container into the cylinder. 

10. The device according to any one of the preceding claims, 

characterized in that the body (11) has a guide tube (22), which 

is mounted so as to move, with limitations, between an initial 

outer position and a retracted position, in the longitudinal 

direction of the body, wherein one end of the driving piston (18) 

extends into the guide tube, in that a device is provided which 

forces the guide tube into its outer position, in that a first 

device can be actuated to switch the pump device on, whereas a 

second device can be actuated by the movement of the driving 

piston from its outer position to a position just before its 

inner position, which prevents the actuation of the pump device 

when the first device is actuated, and in that a third device is 

provided, dependent on the movement of the guide tube into its 

rear position, which allows the pump device to be actuated when 
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the first device is actuated, even if the second device is 

actuated. 

11. The device according to any one of the preceding claims, 

characterized in that the driving piston is provided with a 

channel which is connected at one end to the cylinder, at a point 

that is offset from the pre-specified area, and whose other 

opening leads into said area, and in that a pressure dependent 

valve for closing said channel is provided, said valve opening 

said channel when the pressure of the working medium in the 

cylinder exceeds a predefined value. 

12. The device according to any one of the preceding claims, 

characterized in that automatically actuable devices are 

provided, which have feature coactive limiting means on the body 

and on the driving device for limiting the movement of the 

driving piston from its outer position. 

13. The device according to any one of the preceding claims, 

characterized in that the working fluid in the container is held 

under pressure by means of a device. 

14. The device according to any one of the preceding claims, 

characterized in that the device that holds the working fluid in 

the container under pressure features a piston that is movable in 

the container and a device for shifting the piston into a 

position in which the fluid is held under pressure. 

15. The device according to any one of the preceding claims, 

characterised by the fact that the device for shifting the piston 
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(l50) in the container (104, 98) features a connection between 

the chamber (85) and the container, whereby the pressure of the 

pressurized gas in the chamber (85) is fed to the piston in the 

container (98). 

16. The device according to any one of the preceding claims, 

characterized by the fact that the surfaces of the storing piston 

and the driving piston that are exposed to the pressure of the 

pressurized gas and the surfaces of the storing piston and the 

driving piston that are exposed to the working medium are 

dimensioned relative to one another such that a substantially 

uniform load on the pump device during the working period of the 

same is achieved during a work operation. 

17. An device according to any one of the preceding claims, 

characterized by the fact that the pre-specified surface of the 

driving piston is exposed to the pressure of the working medium 

as soon as the driving piston has been moved into a pre-specified 

retracted position, whereby the pressure device is activated to 

move the driving piston from its retracted position into the 

extended position. 
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Attorney docket: SEN0523.US7 

FASTENER DRIVING TOOL USING A GAS SPRING 

[0001] CROSS-REFERENCE TO RELATED APPLICATIONS 

[0002] The present application is a continuation of Serial No. 14/077,313, titled 

FASTENER DRIVING TOOL USING A GAS SPRING, filed on November 12, 2013, now 

U.S. Patent No. _____ ; which is a divisional of Serial No. 13/770,481, titled 

FASTENER DRIVING TOOL USING A GAS SPRING, filed on February 19, 2013, now 

U.S. Patent No. 8,602,282; which is a continuation of Serial No. 12/913,049, titled METHOD 

FOR CONTROLLING A FASTENER DRIVING TOOL USING A GAS SPRING," filed on 

October 27, 2010, now U.S. Patent No. 8,387,718; which is a divisional of Serial No. 

12/243,693, titled "METHOD FOR CONTROLLING A FASTENER DRIVING TOOL 

USING A GAS SPRING," filed on October 1, 2008, now U.S. Patent No. 8,011,441; which 

claims priority to provisional patent application Serial No. 60/977,678, titled "FASTENER 

DRIVING TOOL USING A GAS SPRING," filed on October 5, 2007. 

[0003] BACKGROUND OF THE INVENTION 

[0004] 1. Field of the Invention 

[0005] The present invention relates to linear fastener driving tools, and, more 

particularly, directed to portable tools that drive staples, nails, or other linearly driven 

fasteners. The invention is specifically disclosed as a gas spring linear fastener driving tool, 

in which a cylinder filled with compressed gas is used to quickly force a piston through a 

driving stroke movement, while also driving a fastener into a workpiece. The piston is then 

moved back to its starting position by use of a rotary-to-linear lifter, which again compresses 

the gas above the piston, thereby preparing the tool for another driving stroke. A driver 

member is attached to the piston, and has protrusions along its edges that are used to contact 

the lifter member, which lifts the driver during a return stroke. A pivotable latch is controlled 

to move into either an interfering position or a non-interfering position with respect to the 

driver protrusions, and acts as a safety device, by preventing the driver from making a full 

driving stroke at an improper time. In alternative embodiments, the fastener driving tool uses 

a different type of driving device, such as a mechanical spring, to force the driver into a 

driving stroke. 
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[0006] 2. Description of the Related Art 

[0007] An early air spring fastener driving tool is disclosed in United States Patent No. 

4,215,808, to Sollberger. The Sollberger patent used a rack and pinion-type gear to "jack" 

the piston back to its driving position. A separate motor was to be attached to a belt that was 

worn by the user; a separate flexible mechanical cable was used to take the motor's 

mechanical output to the driving tool pinion gear, through a drive train. 

[0008] Another air spring fastener driving tool is disclosed in United States Patent No. 

5,720,423, to Kondo. This Kondo patent used a separate air replenishing supply tank with an 

air replenishing piston to refresh the pressurized air needed to drive a piston that in turn drove 

a fastener into an object. 

[0009] Another air spring fastener driving tool is disclosed in published patent 

application no. US2006/018063 l, by Pedicini, which uses a rack and pinion to move the 

piston back to its driving position. The rack and pinion gear are decoupled during the drive 

stroke, and a sensor is used to detect this decoupling. The Pedicini tool uses a release valve 

to replenish the air that is lost between nail drives. 

[0010] What is needed in the art is a portable fastener driving tool that is electrically 

powered, but which uses a gas spring principle of operation to drive a fastener into an object, 

and also uses few moving parts, which allows for simplicity of operation and provides a 

substantially gas-tight system for containing the pressurized gas for the gas spring. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, it is an advantage of the present invention to provide a fastener 

driving tool that operates on a gas spring principle, in which the cylinder that contains the 

moving piston and driver is substantially surrounded by a pressure vessel (as a main storage 

chamber) to increase the storage space of the pressurized gases needed for the gas spring 

effect. 

[0012] It is another advantage of the present invention to provide a fastener driving tool 

that uses a gas spring principle to provide a quick downward driving stroke, and uses a 

rotary-to-linear lifter having a cam-shaped perimeter surface and multiple cylindrical 

2 
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protruding pins that lift the fastener driver element and the piston back to the initiating firing 

( or driving) position. 

[0013] It is a further advantage of the present invention to provide a fastener driving tool 

that operates on a gas spring principle, in which the tool has a cylinder displacement volume 

and also includes a main storage chamber, and in which a volumetric ratio of the main 

storage chamber's volume with respect to the cylinder's displacement volume is at least 

2.0:1. 

[0014] It is still a further advantage of the present invention to provide a fastener driving 

tool that operates on a gas spring principle, in which there is a "working storage volume" 

comprising a combination of a main storage chamber and a cylinder displacement volume, 

and in which there is no gas replenishment system on-board the tool for allowing a user to 

replenish the charge gases of the tool's working storage volume, thereby reducing 

opportunities for gas leaks. 

[0015] It is yet another advantage of the present invention to provide a fastener driving 

tool that uses a gas spring principle that uses a rotary-to-linear lifter to move the driver back 

to its firing ( or driving) position, in which there can be a variable driving stroke by use of 

multiple rotations of the lifter member. 

[0016] It is still another advantage of the present invention to provide a fastener driving 

tool that operates on a gas spring principle, in which, for a first embodiment, a movable latch 

is controlled by a solenoid to disengage from multiple teeth of the driver element during a 

driving stroke, but also will tend to engage the teeth of the driver element as a safety 

interlock, and also at the maximum driver element displacement just before a driving stroke 

is to occur, so that the movable latch engages the driver teeth until the user activates the tool. 

[0017] It is still another advantage of the present invention to provide a fastener driving 

tool that operates on a gas spring principle, in which, for a second embodiment, a gearbox is 

provided that is essentially self-locking from its output side, or has a one-way feature, and 

thus the gearbox/lifter combination holds the driver in position just before a driving stroke. 

[0018] It is a yet further advantage of the present invention to provide a fastener driving 

tool that operates on a gas spring principle which includes a system controller that allows 

operation in either a "bottom firing mode" or a "trigger firing mode." 

3 
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[0019] It is a still further advantage of the present invention to provide a fastener driving 

tool that operates on a gas spring principle in which the system controller has error correction 

capability, including the capability of recovering from a jam of the driver element, without 

having to completely disable the tool. 

[0020] Additional advantages and other novel features of the invention will be set forth in 

part in the description that follows and in part will become apparent to those skilled in the art 

upon examination of the following or may be learned with the practice of the invention. 

[0021] To achieve the foregoing and other advantages, and in accordance with one aspect 

of the present invention, a method for controlling a fastener driving tool is provided, in which 

the method comprises the following steps: (a) providing a fastener driving tool that includes: 

(i) a housing, (ii) a system controller, (iii) a fastener driving mechanism that moves a driver 

member toward an exit end of the mechanism, (iv) a prime mover that moves a lifter member 

which moves the driver member away from the exit end of the mechanism, (v) a latch control 

device that moves a latch member which has a catching surface, (vi) a safety contact element, 

(vii) a user-actuated trigger, and (vii) a fastener; (b) initiating a driving cycle by pressing the 

exit end against a workpiece and actuating the trigger, thereby: (i) causing the latch control 

device to activate, which moves the catching surface of the latch member to a position that 

does not interfere with movements of the driver member; and (ii) causing the fastener driving 

mechanism to force the driver member to move toward the exit end and drive the fastener 

into the workpiece; (c) actuating the prime mover, thereby moving the lifter member and 

causing the driver member to move away from the exit end toward a ready position; and (d) 

then de-activating the latch control device, which allows a mechanical biasing of the latch 

member to move the catching surface of the latch member to a position that interferes with 

movements of the driver member. 

[0022] In accordance with another aspect of the present invention, a method for 

controlling a fastener driving tool is provided, in which the method comprises the following 

steps: (a) providing a fastener driving tool that includes: (i) a housing; (ii) a system 

controller; (iii) a safety contact element; (iv) a user-actuated trigger; (v) a fastener; (iv) a 

prime mover that moves a lifter member which moves a driver member away from an exit 

end of the mechanism; and (vii) a fastener driving mechanism that moves the driver member 

toward the exit end of the mechanism, the fastener driving mechanism including: (A) a 

4 
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hollow cylinder comprising a cylindrical wall with a movable piston therewithin, the hollow 

cylinder containing a displacement volume created by a stroke of the piston, and (B) a main 

storage chamber that is in fluidic communication with the displacement volume of the 

cylinder, wherein the main storage chamber and the displacement volume are initially 

charged with a pressurized gas; (b) selecting, by a user, an operating mode of the driving 

cycle to be one of: a "bottom firing mode," and a "restrictive firing mode;" wherein: (i) if the 

restrictive firing mode is selected, the tool will operate if the safety contact element has been 

actuated before the trigger actuator has been operated; and (ii) if the bottom firing mode is 

selected, the tool will operate if both: (A) the trigger actuator has been operated, and (B) the 

safety contact element has been actuated, in either sequence; (c) initiating a driving cycle by 

pressing the exit end against a workpiece and actuating the trigger, thereby causing the 

fastener driving mechanism to force the driver member to move toward the exit end and drive 

a fastener into the workpiece; and (d) actuating the prime mover, thereby moving the lifter 

member and causing the driver member to move away from the exit end toward a ready 

position. 

[0023] In accordance with yet another aspect of the present invention, a fastener driving 

tool is provided, which comprises: (a) a housing that contains a prime mover, and a system 

controller; (b) a fastener driving mechanism that includes: (i) a hollow cylinder having a 

movable piston therewithin, the hollow cylinder having a first end and a second, opposite 

end, the hollow cylinder containing a displacement volume created by a stroke of the piston, 

the displacement volume being initially charged with a pressurized gas; (ii) a guide body that 

is substantially adjacent to the second end of the cylinder, the guide body having a receiving 

end, an exit end, and a passageway therebetween, the receiving end being proximal to the 

second end of the cylinder, the guide body being configured to receive a fastener that is to be 

driven from the exit end; (iii) an elongated driver member that is in mechanical 

communication with the piston, the driver member having a driving surface that is sized and 

shaped to push a fastener into an external workpiece, wherein the passageway of the guide 

body allows the driver member to pass therethrough toward the exit end during a driving 

stroke, and allows the driver member to pass therethrough away from the exit end during a 

lifting interval; (A) the driver member having a first longitudinal edge; (B) the driver member 

having a first plurality of spaced-apart protrusions along the first longitudinal edge; and (iv) a 

5 
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lifter member that exhibits an outer shape that defines a perimeter of the lifter member's 

surface: (A) the lifter member being movable, under command of the system controller, by 

the prime mover; (B) the lifter member having a discontinuous contact surface that, at 

predetermined locations along the discontinuous contact surface, makes contact with the first 

plurality of spaced-apart protrusions of the driver member such that, under first 

predetermined conditions, the lifter member is moved in a first direction and thereby causes 

the driver member to be moved from its driven position toward its ready position; and (C) the 

lifter member being positionable by the prime mover, under second predetermined 

conditions, such that the discontinuous contact surface of the lifter member does not 

mechanically interfere with the first plurality of spaced-apart protrusions along the first 

longitudinal edge of the driver member during the driving stroke, in which the driver member 

moves from its ready position toward its driven position; (c) a safety contact element that 

extends to the exit end of the guide body, and which is movable between an actuated position 

when the safety contact element is pressed against the external workpiece, and a non-actuated 

position when the safety contact element is not pressed against the external workpiece; ( d) a 

trigger actuator that is user-actuated; (e) a trigger position sensor; and (f) a safety contact 

element position sensor; wherein the cylinder and piston act as a gas spring, under the second 

predetermined conditions, to move the driver member from its ready position toward its 

driven position, using the pressurized gas acting on the piston, while the driver member's 

driving surface contacts a fastener and moves the fastener toward the exit end of the guide 

body. 

[0024] Still other advantages of the present invention will become apparent to those 

skilled in this art from the following description and drawings wherein there is described and 

shown a preferred embodiment of this invention in one of the best modes contemplated for 

carrying out the invention. As will be realized, the invention is capable of other different 

embodiments, and its several details are capable of modification in various, obvious aspects 

all without departing from the invention. Accordingly, the drawings and descriptions will be 

regarded as illustrative in nature and not as restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0025] The above-mentioned and other features and advantages of this invention, and the 

manner of attaining them, will become more apparent and the invention will be better 

understood by reference to the following description of an embodiment of the invention taken 

in conjunction with the accompanying drawings, wherein: 

[0026] FIG. 1 is a side view in partial cross-section of a first embodiment of a fastener 

driving tool constructed according to the principles of the present invention. 

[0027] FIG. 2 is a perspective view mainly from the side, but also from above, and in 

partial cross-section, of the gas spring cylinder mechanism of the first embodiment fastener 

driving tool of FIG. 1. 

[0028] FIG. 3 is another perspective view from the side and somewhat from above and in 

partial cross-section of the gas spring cylinder portion of the first embodiment fastener 

driving tool of FIG. 1, better showing the driver mechanism, with the piston at its lowest 

"driven" position. 

[0029] FIG. 4 is another perspective view from the side and somewhat from above and in 

partial cross-section of the gas spring cylinder portion of the first embodiment fastener 

driving tool of FIG. 1, in which the driver and piston are near their top-most position, but still 

latched and not quite ready for firing (driving). 

[0030] FIG. 5 is another perspective view from the side and somewhat from above and in 

partial cross-section of the gas spring cylinder portion of the first embodiment fastener 

driving tool of FIG. 1, in which the driver and piston are near their top-most position, in 

which the mechanism is now unlatched and ready for firing (driving). 

[0031] FIG. 6 is a perspective view of driver, rotary-to-linear lifter, and latch portions of 

the driver mechanism for the first embodiment fastener driving tool of FIG. 1. 

[0032] FIG. 7 is another perspective view from a different angle of the same components 

of FIG. 6. 

[0033] FIG. 8 is a side view in partial cross-section of major portions of the driving 

mechanisms for the first embodiment fastener driving tool of FIG. 1. 

[0034] FIG. 9 is a perspective view mainly from the left side, but angled to better see the 

details of the latch mechanism including its solenoid, for the first embodiment fastener 

driving tool of FIG. 1. 
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[0035] FIG. 10 is an elevational side view in cross-section of some of the details of the 

cylinder/piston components for the first embodiment fastener driving tool of FIG. 1. 

[0036] FIG. 11 is an elevational side view in cross-section of some of the details of the 

cylinder/piston components for an alternative embodiment that could be used with the first 

embodiment fastener driving tool of FIG. 1. 

[0037] FIG. 12 is a perspective view from the opposite side of the rotary-to-linear lifter, 

used in the first embodiment fastener driving tool of FIG. 1. 

[0038] FIG. 13 (FIGS. 13A-13B) is a first portion of a flow chart showing some of the 

important logical steps performed by the controller of the first embodiment fastener driving 

tool of FIG. 1. 

[0039] FIG. 14 (FIGS. 14A-14C) is a second portion of the flow chart of FIG. 13. 

[0040] 

[0041] 

FIG. 15 is a third portion of the flow chart of FIG. 13. 

FIG. 16 is a side, elevational view of a second embodiment of a fastener driving 

tool constructed according to the principles of the present invention. 

[0042] FIG. 17 is a side view in partial cross-section of the second embodiment fastener 

driving tool of FIG. 16. 

[0043] FIG. 18 is a front, elevational view in partial cross-section of the second 

embodiment fastener driving tool of FIG. 16. 

[0044] FIG. 19 is a perspective view mainly from the side, but also from above, and in 

partial cross-section, of the gas spring cylinder mechanism of the second embodiment 

fastener driving tool of FIG. 16. 

[0045] FIG. 20 is another perspective view from the side and somewhat from above and 

in partial cross-section of the gas spring cylinder portion of the second embodiment fastener 

driving tool of FIG. 16, better showing the driver mechanism, with the piston at its lowest 

"driven" position. 

[0046] FIG. 21 is another perspective view from the side and somewhat from above and 

in partial cross-section of the gas spring cylinder portion of the second embodiment fastener 

driving tool of FIG. 16, in which the driver and piston are near their top-most position, and 

the latch is in its interfering position. 

[0047] FIG. 22 is another perspective view from the side and somewhat from above and 

in partial cross-section of the gas spring cylinder portion of the second embodiment fastener 
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driving tool of FIG. 16, in which the driver and piston are near their top-most position, and 

the latch is in its non-interfering position, in which the mechanism is now ready for firing 

(driving). 

[0048] FIG. 23 is a perspective view of driver, rotary-to-linear lifter, and latch portions of 

the driver mechanism for the second embodiment fastener driving tool of FIG. 16. 

[0049] FIG. 24 is another perspective view from a different angle of the same 

components of FIG. 23. 

[0050] FIG. 25 is a side elevational view in partial cross-section of major portions of the 

driving mechanisms for the second embodiment fastener driving tool of FIG. 16. 

[0051] FIG. 26 is a side view in partial cross-section of major portions of the driving 

mechanisms for a third embodiment fastener driving tool somewhat similar to that of FIG. 16, 

however, using a mechanical drive spring attached to the driver, rather than a gas drive spring 

in a cylinder. 

[0052] FIG. 27 is a perspective view mainly from the left side, but angled to better see the 

details of the latch mechanism including its solenoid, for the second embodiment fastener 

driving tool of FIG. 16. 

[0053] FIG. 28 is an elevational side view in cross-section of some of the details of the 

cylinder/piston components for the second embodiment fastener driving tool of FIG. 16. 

[0054] FIG. 29 is a perspective view from the opposite side of the rotary-to-linear lifter, 

used in the second embodiment fastener driving tool of FIG. 16. 

[0055] FIG. 30 are perspective views showing some of the details of a first particular 

arrangement of a rotary-to-linear lifter and the surfaces that engage the driver, in which the 

lifter exhibits a single "tooth" and has an arcuate outer perimeter shape, which can be used 

with the fastener driving tools of FIG. 1 or FIG. 16. 

[0056] FIG. 31 are perspective views showing some of the details of a second particular 

arrangement of a rotary-to-linear lifter and the surfaces that engage the driver, in which the 

lifter exhibits two "teeth" and has an irregular outer perimeter shape, which can be used with 

the fastener driving tools of FIG. 1 or FIG. 16. 

[0057] FIG. 32 are perspective views showing some of the details of a third particular 

arrangement of a rotary-to-linear lifter and the surfaces that engage the driver, in which the 
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lifter exhibits three "teeth" and has a circular outer perimeter shape, which can be used with 

the fastener driving tools of FIG. 1 or FIG. 16. 

[0058] FIG. 33 are perspective views showing some of the details of a third particular 

arrangement of a rotary-to-linear lifter and the surfaces that engage the driver, in which the 

lifter exhibits three "teeth" and has a square outer perimeter shape, which can be used with 

the fastener driving tools of FIG. 1 or FIG. 16. 

[0059] FIG. 34 is a side, elevational view of a third embodiment of a fastener driving tool 

constructed according to the principles of the present invention, in which the storage chamber 

does not surround the working cylinder. 

[0060] FIG. 35 (FIGS. 35A-35C) is a first portion of a flow chart showing some of the 

important logical steps performed by the controller of the second embodiment fastener 

driving tool of FIG. 16. 

[0061] FIG. 36 (FIGS. 36A-36D) is a second portion of the flow chart of FIG. 35. 

[0062] 

[0063] 

FIG. 37 is a third portion of the flow chart of FIG. 35. 

Corresponding reference characters indicate corresponding parts throughout the 

several views. The exemplification set out herein illustrates one preferred embodiment of the 

invention, in one form, and such exemplification is not to be construed as limiting the scope 

of the invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 

[0064] The terms "first" and "second" preceding an element name, e.g., first pin, second 

pin, etc., are used for identification purposes to distinguish between similar elements, and are 

not intended to necessarily imply order, nor are the terms "first" and "second" intended to 

preclude the inclusion of additional similar elements. 

[0065] Reference will now be made in detail to the present preferred embodiment of the 

invention, an example of which is illustrated in the accompanying drawings, wherein like 

numerals indicate the same elements throughout the views. 

[0066] Referring now to FIG. 1, a first embodiment of a fastener driving tool is generally 

designated by the reference numeral 10. This tool 10 is mainly designed to linearly drive 

fasteners such as nails and staples. Tool 10 includes a handle portion 12, a fastener driver 

portion 14, a fastener magazine portion 16, and a fastener exit portion 18. 
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[0067] A "left" outer cover of the driver portion is indicated at 20. A "top" cover is 

indicated at 22, while a "front" outer cover or "housing" of the driver portion is indicated at 

24. A "rear" cover for the handle portion is indicated at 26 (which is also the battery pack 

cover), while a "rear" cover of the magazine portion is indicated at 28. It will be understood 

that the various directional nomenclature provided above is with respect to the illustration of 

FIG. 1, and the first embodiment fastener driving tool 10 can be used in many other angular 

positions, without departing from the principles of the present invention. 

[0068] The area of the first embodiment tool 10 in which a fastener is released is 

indicated approximately by the reference numeral 30, which is the "bottom" of the fastener 

exit portion of tool 10. Before the tool is actuated, a safety contact element 32 extends 

beyond the bottom 30 of the fastener exit, and this extension of the safety contact element is 

depicted at 34, which is the bottom or "front" portion of the safety contact element. Other 

elements that are depicted in FIG. 1 include a guide body 36 and a front cover 38, which are 

in mechanical communication with the magazine portion 16. 

[0069] Reference numeral 60 indicates a magazine housing, while reference numeral 62 

indicates a fastener track through which the individual fasteners run therethrough while they 

remain within the magazine portion 16. A feeder carriage 64 is used to feed an individual 

fastener from the magazine into the drive mechanism area, and a back plate 66 is used to 

carry an individual fastener while it is being driven. In the illustrated embodiment, the feeder 

carriage 64 positions a fastener to a position within the guide body that is coincident with the 

path of the driver member 90, so that when the driver 90 moves through a driving stroke, its 

driving end will basically intercept the fastener and carry that fastener to the exit end of the 

tool 10, essentially at the bottom portion 30 of the tool's exit area. 

[0070] The first embodiment fastener driving tool 10 also includes a motor 40 which acts 

as a prime mover for the tool, and which has an output that drives a gearbox 42. An output 

shaft 44 of the gearbox drives a lifter drive shaft 102 (see FIG. 2). A solenoid 46 is depicted 

on FIG. 1, and further details of its operation are discussed below. A battery 48 is attached 

near the rear of the handle portion 12, and this battery provides electrical power for the motor 

40 as well as for a control system. 

[0071] A printed circuit board that contains a controller is generally designated by the 

reference numeral 50, and is placed within the handle portion 12 in this embodiment. A 
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trigger switch 52 is activated by a trigger actuator 54. As can been seen by viewing FIG. 1, 

the handle portion 12 is designed for gripping by a human hand, and the trigger actuator 54 is 

designed for linear actuation by a person's finger while gripping the handle portion 12. 

Trigger switch 52 provides an input to the control system 50. There are also other input 

devices for the controller, however those input devices are not seen in FIG. 1. 

[0072] The controller will typically include a microprocessor or a microcomputer device 

that acts as a processing circuit. At least one memory circuit will also typically be part of the 

controller, including Random Access Memory (RAM) and Read Only Memory (ROM) 

devices. To store user-inputted information (if applicable for a particular tool model), a non­

volatile memory device would typically be included, such as EEPROM, NVRAM, or a Flash 

memory device. 

[0073] Referring now to FIG. 2, a working cylinder subassembly is designated by the 

reference numeral 71, and this is included as part of the fastener driver portion 14. On FIG. 

2, the working cylinder 71 includes a cylinder wall 70, and within this cylinder wall 70 is a 

piston 80, a movable piston stop 82, and a stationary piston stop 84 (see FIG. 3). Part of the 

piston mechanism of this embodiment includes a piston seal 86, a piston guide ring 88, and a 

piston scraper 89 (see FIG. 10). Surrounding, in the illustrated embodiment, the cylinder wall 

70 is a main storage chamber 74 (also sometimes referred to herein as a "pressure vessel 

storage space") and an outer pressure vessel wall 78 (which corresponds to the "front" cover 

24 of FIG. 1, along the left portion of this view). At the top (as seen on FIG. 2) of the 

fastener driver portion 14 is a top cap 72 for the cylinder mechanism. 

[0074] Also within the fastener driver portion 14 are mechanisms that will actually drive 

a fastener into a solid object. This includes a driver 90, a cylinder "venting chamber" 94 

(which would typically always be at atmospheric pressure), a driver track 98 (see FIG. 4), a 

rotary-to-linear lifter 100, and a latch 120. The driver 90 is also sometimes referred to herein 

as a "driver member" and the rotary-to-lifter 100 is also sometimes referred to herein as a 

"lifter member," or simply as a "lifter." Driver 90 is rather elongated, and as an individual 

element can best be seen in FIGS. 6 and 7. There are multiple "teeth" 92 that are positioned 

along the driver. In the illustrated embodiment, these teeth 92 are spaced-apart not only in a 

transverse direction from the elongated centerline of driver 90, but they are also spaced-apart 

from one another along the outer longitudinal edges of the driver 90. The positions of teeth 
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92 are clearly illustrated in FIGS. 6 and 7. It will be understood that the precise positions for 

the teeth 92 could be different from those illustrated for the driver 90 without departing from 

the principles of the present invention. 

[0075] There is a cylinder base 96 that mainly separates the gas pressure portions of the 

fastener driver portion 14 from the mechanical portions of that driver portion 14. The venting 

of air from the cylinder venting chamber 94 passes through the cylinder base 96, as seen at a 

vent 150 (see FIG. 3). The mechanical portions of FIG. 2 begin with a rotary-to-linear lifter 

100 which was briefly mentioned above, along with a lifter drive shaft 102. Drive shaft 102 

protrudes through the center portions of the fastener driver portion 14 and through the center 

of the lifter 100, and this shaft is used to rotate the lifter, as desired by the control system. 

[0076] Lifter 100 is not designed with an entirely circular outer perimeter, but instead is 

arcuate and portions of its perimeter exhibit an eccentric shape of a cam (see FIG. 12). A 

portion of the lifter's outer perimeter is mainly circular for about half of a circle ( designated 

by the reference numeral 116), but the other half of the lifter's outer perimeter is more 

eccentric, which provides an elliptical surface that is designated by the reference numeral 

110. The rotary-to-linear lifter 100 also includes three cylindrical protrusions (or 

"extensions") that will also be referred to herein as "pins." The first such pin ("pin l") is 

designated 104, the second pin ("pin 2") is designated 106, while the third pin ("pin 3") is 

designated 108. These pins are all viewed on FIG. 12. Furthermore, there is a fourth 

cylindrical pin ("pin 4") that protrudes from the opposite side of the lifter 100, which fourth 

pin is designated 114, and which can be viewed on several of the other figures, namely FIGS. 

2-8. 

[0077] It should be noted that FIGS. 2-8 also depict a "back" side of the first three pins 

104, 106, and 108, in which these views essentially show a "boss portion" of those pins. 

These boss portions of the pins 104, 106, 108 are not entirely necessary for the proper 

functioning of the rotary-to-linear lifter 100, however, the boss portions are illustrated in the 

figures of this patent document for ease of description. (In other words, the surface of the 

lifter 100 could be perfectly smooth at those locations rather than exhibiting a "boss.") It 

should be understood that the "working side" of these three pins 104, 106, and 108 is on the 

opposite side of the lifter 100 in the views of FIGS. 2-8, and this working side is directly 

illustrated in FIG. 12. When discussing these pins 104, 106, and 108 with respect to FIGS. 2-
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8 in this written description, it is with reference to the "boss side" of those pins; however, the 

effects of the "working side" of those pins is discussed in some detail with respect to other 

structures that are also illustrated on FIGS. 2-8. It should also be noted that pins 104, 106, 

108, and 114 are illustrated as having circular cross-sectional shapes, which is desirable for 

this embodiment, although other cross-sectional shapes could instead be used without 

departing from the principles of the present invention, particularly for the fourth pin 114. 

[0078] The latch 120 that was briefly noted above is depicted on FIG. 2, and has a latch 

shaft 122 protruding therethrough, and this shaft rotates the latch 120 as determined by the 

controller. Latch 120 includes a latch "catching surface" at 124, and this will be more fully 

explained below. In FIG. 2, there is an internal cover 112 that is a portion of the back plate 

66, and hides some of the other mechanical components that will be visible in other views. 

[0079] In FIG. 2, the piston 80 is not quite at its uppermost or top-most position, and a 

gas pressure chamber 76 can be seen above the top-most area of the piston, near the piston 

seal 86. It will be understood that the gas pressure chamber 76 and the main storage chamber 

(or storage space) 74 are in fluidic communication with one another. It will also be 

understood that the portion to the interior of the cylinder wall 70 forms a displacement 

volume that is created by the stroke of the piston 80. In other words, the gas pressure 

chamber 76 is not a fixed volume, but this chamber will vary in volume as the piston 80 

moves up and down (as seen in FIG. 2). This type of mechanical arrangement is often 

referred to as a "displacement volume," and that terminology will mainly be used herein for 

this non-fixed volume 76. 

[0080] It will be further understood that the main storage chamber 74 preferably 

comprises a fixed volume, which typically would make it less expensive to manufacture; 

however, it is not an absolute requirement that the main storage chamber actually be of a 

fixed volume. It would be possible to allow a portion of this chamber 74 to deform in size 

and/or shape so that the size of its volume would actually change, during operation of the 

present invention, without departing from the principles of the present invention. 

[0081] In the illustrated embodiment for the first embodiment fastener driving tool 10, 

the main storage chamber 74 substantially surrounds the working cylinder 71. Moreover, the 

main storage chamber 74 is annular in shape, and it is basically co-axial with the cylinder 71. 

This is a preferred configuration of the illustrated first embodiment, but it will be understood 
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that alternative physical arrangements could be designed without departing from the 

principles of the present invention. 

[0082] Referring now to FIG. 3, the piston is depicted at its bottom-most travel position, 

and in this configuration, the displacement volume 76 and the main storage chamber 74 are at 

their largest combined volumes, while the cylinder venting chamber 94 is at its minimum 

volume. This bottom position is also sometimes referred to herein as the "driven position." 

[0083] In FIG. 3, the movable piston stop 82 is now in contact with the stationary piston 

stop 84, which is why the cylinder venting chamber 94 is at its minimum (or zero) volume. 

In FIG. 3, the driver 90 is also at its bottom-most travel position, and its lower-most tip can 

be seen extending out the exit port at the bottom of the guide body 36. 

[0084] In FIG. 3, the rotary-to-linear lifter 100 and the latch 120 are in their respective 

positions at the end of a firing (driving) stroke, and the latch 120 has its latching surface 124 

in a location that will not interfere with the teeth 92 of the driver 90. This is necessary so that 

the driver 90 can make a linear stroke from its top-most position to its bottom-most position. 

However, the latch 120 will later be slightly rotated by the latch shaft 122 (which is spring­

loaded) so that its catching surface 124 will be able to interfere with the teeth 92. 

[0085] In the configuration depicted on FIG. 3, the fastener driving tool 10 has been used 

to drive a fastener, and the tool now must cause the driver 90 to be "lifted" back to its top­

most position for a new firing (driving) stroke. This is accomplished by rotating the lifter 

100, which is actuated by the motor 40, through its gearbox 42, etc. 

[0086] As rotary-to-linear lifter 100 rotates counterclockwise (as seen in FIG. 3) at least 

one of its pins 104, 106, or 108 will come into contact with one of the teeth 92 along the left 

side (as seen in FIG. 3) of the driver 90. This will cause the driver 90 to be "lifted" upward 

(as seen in FIG. 3). As the lifter 100 rotates, one of the teeth 92 will be in contact with one of 

the rotating pins 104, 106, 108 throughout a portion of the rotational travel of the lifter, and 

the "next" pin will then come into contact with the "next" tooth 92 so that the driver 90 

continues to be moved upward. This will remain true until the eccentric cam surface 110 

comes into play, and since there are no "working" lifter pins protruding along that surface, the 

driver 90 will not continue to be driven upward while the eccentric cam surface 110 is 

positioned along the right portion (as seen in FIG. 3) of the rotary-to-linear lifter 100. 

However, when this occurs, the latch 120, which is spring-loaded, will have its latch catching 
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surface 124 in a proper location to "catch" the closest tooth 92 along the right-hand side (as 

seen in FIG. 3) of the driver 90, thereby preventing the driver from falling downward for any 

significant distance. After this occurs, the "next" lifter pin (which will be the pin 104) will 

then come along and again make contact with one of the teeth 92 along the left-hand side (as 

seen in FIG. 3) of the driver 90, thereby continuing to lift the driver toward the top (as seen in 

FIG. 3) of the cylinder 71. 

[0087] In the illustrated embodiment of the first embodiment fastener driving tool 10, the 

rotary-to-linear lifter 100 makes two complete rotations to lift the driver 90 from its bottom­

most position to its top-most position. (The upper position is also sometimes referred to 

herein as the "ready position.") At the end of the second rotation, the parts will be configured 

as illustrated in FIG. 4. The piston 80 is once again near the top of the cylinder 71, and the 

combined volumes of the main storage chamber 74 and displacement volume 76 have now 

been reduced to a smaller volume, which means their gases are under a greater pressure, since 

the gas that was above the piston and in chamber 7 4 was compressed during the lift of the 

driver. (As noted above, the actual volume of the main storage chamber 74 does not change 

in the illustrated embodiment.) During the lift of the driver, the latch 120 was "engaged" 

with the teeth 92, however, the latch has a smooth surface in one direction that allows the 

teeth 92 to push the latch out of the way during the upward lift of the driver. This is much 

like a ratchet-type action, remembering that the latch is spring-loaded so as to act in this 

manner. 

[0088] In FIG. 4, the "last" tooth 126 along the right-hand side (as seen in FIG. 4) of the 

driver 90 is engaged with the latch catching surface 124, and so latch 120 now prevents the 

driver from being moved downward (as seen in this view). The third pin 108 is still in 

contact with the lower-most tooth 92 along the left-hand side (as seen in FIG. 4) of the driver 

90, at this point in the rotational travel of the rotary-to-linear lifter 100. There is a sensor 

which, in the illustrated embodiment, is a limit switch 130 (see FIG. 8), that detects the 

rotational movements of the lifter 100. This sensor detects the fourth pin 114, as discussed 

below in greater detail. 

[0089] When the sensor 130 detects the fourth pin 114 a first time (in this embodiment), 

the control system turns off the solenoid 46, which will then allow the latch 120 to engage the 

right-hand teeth (in these views) of the lifter 100. Note that the solenoid can also be turned 
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off earlier during the lift, if desired. When sensor 130 detects this pin 114 a second time (in 

this embodiment), the current to the motor 40 is turned off, and the motor thus is de­

energized and stops the lifting action of the driver 90. As described herein, the solenoid 46 

acts as a latch actuator. 

[0090] Due to the gas pressure above the piston 80, the driver/piston subassembly will 

drift downward (in these views) a small distance until the tooth 126 contacts the latch surface 

124. This is the position illustrated in FIG. 4 of these components, and this configuration is 

considered to be the "rest" position of the tool. Although the gas pressure in the combined 

main storage chamber 74 and displacement volume 76 is at its maximum, the latch 120 

prevents the driver from being moved further downward, so the piston is essentially locked in 

this position until something else occurs. In a preferred mode of the invention, the pressure 

vessel may be pressurized at about 100 PSIG to 120 PSIG. 

[0091] When it is time to drive a fastener, the next action in the illustrated first 

embodiment is to cause the motor 40 to become energized once again. This occurs by two 

independent actions by the user: in some modes of the invention, these two independent 

actions can occur in either order. (There is also an optional "restrictive mode" of operation, 

in which the two independent actions must occur in a specific order.) These two actions are: 

pressing the nose 34 of the safety contact element 32 against a solid surface, and depressing 

the trigger actuator 54. The trigger actuator will cause the trigger switch 52 to change state, 

which is one condition that will start sending current to the motor 40. The safety contact 

element 32 has an upper arm 134 (see FIG. 8) that will be moved as the nose 34 is pushed 

into the tool 10, and this upper arm 134 will actuate another sensor which, in the illustrated 

embodiment, is a second limit switch 132 (see FIG. 8). When both of these actions are 

occurring simultaneously, current is delivered to the motor 40 which will once again turn the 

rotary-to-linear lifter 100 a short distance. Also, the controller will energize the solenoid 46, 

which will rotate the latch 120 a small angular distance clockwise (as seen in FIG. 5) to 

disengage the latch catching surface 124 from one of the teeth 92 of the driver 90. More 

specifically, this would be the "last" tooth 126 as seen in FIG. 5. Note that FIGS. 6 and 7 

show details of the same structure depicted in FIG. 5 at different perspective angles. 

[0092] It should be noted that the rotary motion of the lifter 100 will cause a small 

upward movement of the driver 90 so that the latch 120 can easily disengage from the "last" 

17 

Koki Holdings America Ltd. 
Ex. 1002, p. 139



Attorney docket: SEN0523.US7 

tooth 126 of the driver 90. Thus, there will not be a binding action that might otherwise 

cause the mechanism to jam. 

[0093] Now that all this has occurred, the latch 120 is in its disengaged position so that its 

catching surface 124 will not interfere with any of the teeth 92 along the right-hand side (as 

seen in FIG. 5) of the driver 90; also the eccentric cam surface 110 is now facing the teeth 92 

along the left-hand side (as seen in FIG. 5) of the driver 90, and none of the three "working" 

pins of the lifter will interfere with those left-hand teeth 92. Once the driver tooth "drops off' 

the last lifting pin 108, the driver 90 is quickly thrust downward in a linear stroke, due to the 

high gas pressure within the main storage chamber 74 and displacement volume 76. (This is 

the "gas spring" effect.) Along the way, the driver 90 will pick up a fastener that is waiting at 

the feeder carriage 64, and drive that fastener along the back plate 66 to the exit area at the 

bottom (at the area 30 on FIG. 1). After this action has occurred, the driver 90 will be 

situated at its lower-most position, as viewed in FIG. 3. 

[0094] The pressure of the gas in the combined main storage chamber 74 and 

displacement volume 76 is sufficiently high to quickly force the driver 90 downward, and 

such pneumatic means is typically much faster than a nail driving gun that uses exclusively 

mechanical means (such as a spring) for driving a fastener. This is due to the "gas spring" 

effect caused by the high gas pressure within the main storage chamber 74 and displacement 

volume 76 that, once the driver is released, can quickly and easily move the driver 90 in a 

downward stroke. 

[0095] As the driver 90 is being moved downward, the piston 80 and the movable piston 

stop 82 are forcing air (or possibly some other gas) out of the cylinder venting chamber 94 

that is below the piston. This volume of air is moved through a vent to atmosphere 150, and 

it is desired that this be a low resistance passageway, so as to not further impede the 

movement of the piston and driver during their downward stroke. The gas above the piston is 

not vented to atmosphere, but instead remains within the displacement volume 76, which is 

also in fluidic communication with the main storage chamber 74. 

[0096] One aspect of the present invention is to provide a rather large storage space 

volume to hold the pressurized gas that is also used to drive the piston downward during a 

driving stroke of the driver 90. There is a fluidic passage 152 between the upper portion of 

the cylinder and the main storage chamber 74. (In the illustrated first embodiment, the 
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cylinder wall 70 does not extend all the way to the "top" cap 72.) It is preferred that the 

volume of the main storage chamber be larger than the total volume of the cylinder working 

spaces (i.e., the displacement volume) by a volumetric ratio of at least 2.0: 1, and more 

preferably at least 3.0:1. This will allow for a powerful stroke, and a quick stroke. 

[0097] The illustrated first embodiment of the present invention allows for both a quick 

firing (or driving) stroke time and also a fairly quick "lifting" time to bring the driver back to 

its upper position, ready for the next firing (driving) stroke. Both of these mechanical actions 

can sequentially occur in less than 340 milliseconds (combined time), and allow a user to 

quickly place fasteners into a surface. In one operating mode of the present invention, the 

human user can hold the trigger in the engaged position and quickly place a fastener at a 

desired location merely by pressing the nose ( or "bottom") of the tool against the working 

surface to actuate the fastener driver and place the fastener. Then the user can quickly 

remove the fastener driver tool from that surface, and move it to a second position along the 

work surface, while still depressing the trigger the entire time, and then press the nose ( or 

bottom) of the tool against the working surface at a different position, and it will drive a 

fastener at that "different" position. This is referred to as a "bottom fire" capability, and 

when using the illustrated embodiment it can occur virtually as fast as a human can place the 

tool against a surface, then pick up the tool and accurately place it against the surface at a 

different position, and thereby repeat these steps as often as desired until emptying the 

magazine of fasteners. This type of mode of operation will be discussed in greater detail 

below in connection with the logic flow chart starting at FIG. 13, with respect to the control 

system of the fastener driving tool 10. 

[0098] Referring now to FIG. 8, another side sectional view is provided that shows some 

of the elements beneath the latch and other portions of the first embodiment fastener driving 

tool 10. There are two electromechanical limit switches 130 and 132. The limit switch 130 

detects movements of the fourth pin 114 of the rotary-to-linear lifter 100 (as noted above). 

The limit switch 132 detects movement of the upper arm 134, which is a portion of the safety 

contact element 32 that is pushed rearward (or "up" in these views) with respect to the overall 

tool 10 when the nose of the tool is pressed against a working surface. These limit switches 

provide electrical input signals to the controller, which is discussed below in greater detail. It 

will be understood that other types of sensors could be used instead of electromechanical 
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limit switches, such as optoelectrical sensors, or magnetic sensors, including a Hall-effect 

switch, or even a metal-sensing proximity switch. 

[0099] Also viewed on FIG. 8 is a return spring 136, which causes the safety contact 

element 32 to be pushed back downward (in this view) once the user releases the nose of the 

tool IO from the working surface. In addition, there is a depth of drive adjustment at 138. 

[00100] Referring now to FIG. 9, further details of the solenoid are viewed. In FIG. 9, 

the solenoid 140 has a plunger 142 that will move linearly either in or out from the main coil 

body of the solenoid 140. When the solenoid is energized, it pulls the plunger 142 in toward 

the solenoid body 140, which rotates a solenoid arm 146 (part of the solenoid's "linkage"), 

which in turn rotates the latch shaft 122 that also rotates the latch 120 a small arcuate 

distance. This causes the latch 120 to disengage from the teeth 92 of the driver 90. On the 

other hand, when the solenoid 140 becomes de-energized, the plunger will be pushed out by 

the plunger spring 144, which will rotate the solenoid arm 146 a short distance, and that in 

turn rotates the latch shaft 122 and the latch 120. This will tend to cause the latch to engage 

the teeth 92 along the right-hand side (as seen in FIG. 5) of the driver 90. However, since 

this is a spring action, the teeth 92 can slide against the surface of the latch 120 and move the 

latch out of the way if the teeth are attempting to move upward along with the driver 90. 

However, the spring action of the solenoid plunger spring will be strong enough to push the 

latch 120 into its engaged position, and any teeth 92 attempting to move downward will be 

caught by the catching surface 124 of the latch 120. 

[00101] This "catching" action of the latch 120 has more than one benefit. In the first 

place, the latch holds the tooth 126 (which is the "bottom tooth" along the right-hand side of 

the driver as seen in FIG. 5) in place when the piston has been lifted to its top or "firing" 

position. The driver cannot be fired until the latch 120 is moved out of the way, as discussed 

above. On the other hand, if there is some type of jam or an improper use of the tool by a 

user such that the driver 90 does not totally complete its travel during a firing (driving) 

stroke, the latch 120 will also prevent a misfire from occurring at an inconvenient time. 

[00102] More specifically, if the driver jams during a drive stroke, and if a person tries 

to clear the jam, and if there was no precaution taken to prevent the remainder of the stroke 

from occurring at that moment, then possibly an injury could occur when the driver 90 

suddenly becomes released from its jammed condition. In other words, a fastener could be 

20 

Koki Holdings America Ltd. 
Ex. 1002, p. 142



Attorney docket: SEN0523.US7 

driven during the attempt to clear the jam, and that fastener would likely be directed 

somewhere that is not the original target surface. In the present invention, the latch 120 will 

have its solenoid 140 become de-energized once the jam occurs (because solenoid 140 will 

de-energize after a "timeout" interval occurs), and therefore the latch 120 will be engaged and 

the catching surface 124 will be in a position to interfere with the downward movement of the 

driver teeth 92. By use of this configuration, the driver could only move a short distance 

even if the jam was suddenly cleared, because the latch catching surface 124 will literally 

"catch" the "next" tooth 92 that unexpectedly comes along during a downward travel of the 

driver 90. This makes the tool much safer in situations where a complete driver stroke has 

not occurred. 

[00103] The process for controlling the solenoid and the moments when the solenoid 

will either be energized or de-energized are discussed below in connection with the flow 

chart that begins on FIG. 13. 

[00104] With respect to various types of firing (or driving) modes, a "trigger fire" 

mode is where the user first presses the tool nose against a working surface, and then 

depresses the trigger actuator 54. It is the trigger being depressed that causes the drive stroke 

to occur in this situation. With respect to a "bottom fire" mode, the trigger is actuated first, 

and then the user presses the nose of the tool against a work surface, and it is the work 

surface contact that causes the drive stroke to occur. As discussed above, the user can 

continue to hold the trigger down while pressing against and releasing the tool from the work 

surface multiple times, and obtain quick multiple firing strokes (or driving strokes), thereby 

quickly dispensing multiple fasteners into the working surface at various locations. 

[00105] There is also an optional "restrictive firing mode," in which the nose of the 

tool must be first placed against a working surface before the trigger is pulled. If the 

sequence of events does not unfold in that manner, then the drive stroke will not occur at all. 

This is strictly an optional mode that is not used by all users, and certainly in not all 

situations. 

[00106] With regard to alternative embodiments of the present invention, an exemplary 

fastener driving tool can be made with a main storage chamber volume of about twelve cubic 

inches and a cylinder displacement volume of about 3.75 cubic inches. This would provide a 

volumetric ratio of the main storage chamber versus the displacement volume of about 3.2:1. 
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As discussed above, it is desirable for the volumetric ratio of the main storage chamber's 

volume to the displacement volume to be at least 2.0: 1, and it could be much higher if desired 

by the fastener driving tool's designer. 

[00107] The working pressure in the system could be around 120 PSIG, and should 

probably be at least 100 PSIG for a quick-firing tool. By the term "working pressure" the 

inventors are referring to the pressure in the displacement volume 76 (and main storage 

chamber 7 4) at the time the piston 80 is at its "ready" position, which is when it is at ( or 

proximal to) its uppermost travel position as illustrated in FIGS. 2-5. 

[00108] It should be noted that other gases besides air can be used for the main storage 

chamber and the displacement volume, if desired. While air will work fine in many or most 

applications, alternative gases could be used as the "charge gas," such as carbon dioxide or 

nitrogen gas. Moreover, the use of nitrogen gas can have other benefits during the 

manufacturing stage, such as for curing certain adhesives, for example. 

[00109] In the illustrated first embodiment, there is no fill valve on the fastener driving 

tool 10 at the storage tank (main storage chamber) 74. This is a preferred mode of the present 

invention, although an optional fill valve could be provided, if desired by a tool designer. 

The design of the preferred mode of the present invention is such that the charge gas should 

not significantly leak from the tool, and therefore a fill valve would not be required. 

[00110] Another feature of the present invention is that a variable stroke is possible by 

causing the rotary-to-linear lifter 100 to be rotated a multiple number of times to create a 

shorter or longer firing (driving) stroke, if desired. In the illustrated first embodiment, the 

lifter 100 makes a complete rotation two times to lift the piston from its lower-most position 

to its top-most position. This number of rotations of the lifter could be increased to three 

times or four times if desired, or even could be decreased to a single turn for a shorter stroke 

tool, if desired. 

[00111] Another possible variation is to use a composite sleeve for the internal 

cylinder wall 70, which would make contact with the seals of the piston 86. In addition, the 

outer pressure vessel wall 78 could also be made of a composite material, if desired. The use 

of a carbon fiber composite, for example, would decrease weight, but would maintain the 

desired strength. 
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[00112] Referring now to FIG. 10, some of the details of a first piston arrangement are 

illustrated in cross-section for one of the embodiments of the present invention. The piston is 

depicted at the reference numeral 80. A piston seal 86 is near the upper end (in this view) of 

the piston 80, and a piston scraper 89 is near the lower end (in this view) of the piston. A 

piston guide ring 88 is located at a central region of the piston, and essentially surrounds that 

middle portion of the piston. 

[00113] Referring now to FIG. 11, some of the details of a second piston arrangement 

are illustrated in cross-section for an alternative embodiment of the present invention. The 

second embodiment piston is designated by the reference number 180. There are upper and 

lower seals at 182 and 184, respectively. Between these seals is an annular space 186 that is 

at least partially filled with lubricating fluid, such as oil. This oil will tend to lubricate the 

movements of the piston 180 along the inner surface of the alternative cylinder wall 170. The 

seals 182 and 184 are designed to hold the oil 188 within the annular space 186 indefinitely, 

or at least to lose the oil only at a very slow rate. 

[00114] Referring now to FIG. 12, the opposite side (compared to FIGS. 3-5) of the 

rotary-to-linear lifter 100 is illustrated. The three pins 104, 106, and 108 are directly seen in 

this view, and this is the "working side" of those three pins, which make contact with the 

teeth 92 of the driver 90. FIG. 12 shows the positional relationship of these three pins with 

respect to the lifter 100 and the center position for the lifter drive shaft 102, in an exemplary 

embodiment of the present invention. In addition, FIG. 12 shows the semi-circular outer 

shape of a first part of the perimeter of the lifter at 116, and the more elliptical outer shape of 

a second part of the perimeter of the lifter at 110, as discussed above. The outer shape of the 

perimeter portions (at 110 and 116) define an outer perimeter of a surface from which these 

pins 104, 106, and 108 protrude. 

[00115] Referring now to FIG. 13, a logic flow chart is provided to show some of the 

important steps used by a system controller for the fastener driving tool 10 of the illustrated 

embodiment for the present invention. Starting at an initializing step 200, a step 202 loads 

registers with predetermined values, and a step 204 loads special function registers with 

predetermined values. A step 206 now "checks" the RAM (Random Access Memory) to be 

sure it is functioning properly, and then a step 208 clears the RAM. A step 210 now loads 
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unused RAM with predetermined values, based on the software coding for the system 

controller (typically in firmware or hard-coded). 

[00116] A step 212 now determines the stability of the system electrical power supply. 

And then a step 214 initializes the interrupts that will be used for the controller. The 

controller is now ready to enter into an operational routine. 

[00117] At a step 220, the control logic enters a "FIRST l" routine. A decision step 

240 now determines whether or not a "mode" selector switch has been activated. (Note, this 

mode switch would typically be only an optional feature for a driving tool 10, and many tools 

will not include this mode switch at all.) If the answer is NO, then the logic flow is directed 

to a decision step 222. On the other hand, if the mode selector switch was turned "on," then 

the logic flow is directed to a step 242 in which the tool enters a "restrictive fire" routine. 

The logic flow is directed now to a decision step 244 that determines if the trigger has been 

pulled. If the answer is NO, then the logic flow is directed to a decision step 224. On the 

other hand, if the trigger has been pulled, then the logic flow is directed to a step 246 that will 

further direct the logic flow to the "STOP l" function (or routine) at step 380 on FIG. 15. It 

should be noted that, in the "restrictive fire" mode of operation, the trigger cannot be pulled 

first; instead the nose of the fastener driving tool must be pushed against the solid surface 

before the trigger is pulled. 

[00118] If the answer at step 240 was NO, the decision step 222 now determines 

whether or not the trigger has been pulled. If the answer is YES, the logic flow is directed to 

a step 230 in which the logic flow enters a "TRIGGER" routine. A step 231 turns on a "work 

light" which is a small electric lamp (e.g., an LED) that illuminates the workpiece where the 

fastener is to be driven. 

[00119] A decision step 232 now determines whether or not a predetermined timeout 

has occurred, and if the answer is YES, a step 234 directs the logic flow to a "STOP 1" 

routine, that is illustrated on FIG. 15 at a step 380. What this actually means is that a user 

pulled the trigger, but then did not actually use the tool against a solid surface, and rather than 

having the tool ready and primed to fire a fastener at any moment for an indefinite period of 

time, a predetermined amount of time will pass (i.e., the "timeout" interval), and once that 

has occurred, the system will be basically deactivated in the STOP 1 mode. This is not a 
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permanent stoppage of the functioning of the tool, but is only temporary. Note that the 

"timeouts" are interrupt driven, in an exemplary embodiment of the present invention. 

[00120] If the timeout has not occurred at decision step 232, then a decision step 236 

determines if the safety has been actuated. If the answer is NO, then the logic flow is 

directed back to the FIRST 1 routine 220. On the other hand, if the safety has been actuated 

at step 236, then the logic flow is directed to a step 238 that will send the logic flow to a 

"DRIVE" routine, which is on FIG. 14 at a step 260. This will be discussed below in greater 

detail. 

[00121] If, either at step 222 or step 244, the trigger was not yet pulled, then the logic 

flow is directed to the decision step 224. When the logic flow reaches decision step 224, the 

logic now determines whether or not the safety has been actuated. This step determines 

whether or not the safety contact element 32 has been pressed against a solid object to an 

extent that actuates the sensor (e.g., limit switch 132), which means that the tool is now 

pressed against a surface where the user intends to place a fastener. If the answer is NO, the 

logic flow is directed back to the mode switch query at decision step 240. However, if the 

answer is YES, the logic flow is directed to a step 250 in which the controller enters a 

"SAFETY" routine. 

[00122] Once at the SAFETY routine at step 250, a step 251 turns on the "work light," 

which is the same lamp/LED that was discussed above in reference to step 231. A decision 

step 252 now determines whether or not a timeout has occurred, and if the answer is YES, the 

logic flow is directed to a step 254 that directs the logic flow to the "STOP 1" function at step 

380 on FIG. 15. This temporarily stops the tool from operating. On the other hand, if the 

timeout has not yet occurred, the logic flow is directed to a decision step 256 that determines 

whether the trigger has been pulled. If the answer is NO, the logic flow is directed back to 

the decision step 224. On the other hand, if the answer is YES, the logic flow is directed to a 

step 258 that causes the tool to enter the "DRIVE" mode of operation at step 260 on FIG. 14. 

[00123] As can be seen by reviewing the flow chart of FIG. 13, unless the tool 10 is in 

the restrictive fire mode (at step 242), the tool can be actuated with either one of the two 

important triggering steps occurring first: i.e., the trigger could be pulled before the safety is 

actuated, or vice versa. 
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[00124] Referring now to FIG. 14, the logic flow from FIG. 13 is directed to the 

"DRIVE" routine 260 from two other steps on FIG. 13: these are step 238 and step 258. 

Once at the DRIVE routine 260, a switch debounce step 262 is executed to determine 

whether or not one or both of the triggering elements was somehow only actuated 

intermittently. If so, the system designers have determined that the tool should not operate 

until it is more certain that the input switches have actually been actuated. To do this, the 

logic flow is directed to a decision step 264 to determine if the safety is still actuated. If the 

answer is NO, then the logic flow is directed to a step 266 that sends the logic flow back to 

the SAFETY routine at step 250. On the other hand, if the safety still is actuated at step 264, 

then the logic flow is directed to a decision step 270 to determine if the trigger is still being 

pulled. If the answer is NO, then the logic flow is directed to a step 272 that sends the logic 

flow back to the TRIGGER routine at step 230. 

[00125] On the other hand, if decision steps 264 and 270 are both answered 

affirmatively, then a step 280 clears the operational timers, and the logic flow is then directed 

to a decision step 282 that determines if the software code flow is within certain parameters. 

This is a fault-checking mode of the software itself, and if the system does not determine a 

satisfactory result, then the logic flow is directed to a step 284 that sends the logic flow to a 

"STOP" routine at a step 370 on FIG. 15. This will ultimately turn the tool off and require a 

safety inspection of the tool, or at least have the tool reset. However, the tool does not need 

to be completely disabled, and after the safety inspection and tool reset procedure, the tool 

will be ready to use again without being sent to a service center. In an exemplary mode of 

the invention, the code flow check step determines if a correct number resides in a register or 

memory location; this number is the result of being incremented at predetermined executable 

steps of the software for the system controller. 

[00126] If the software code flow check is within acceptable parameters at decision 

step 282, then the logic flow is directed to a step 290 that turns on the motor, and then a step 

292 that turns on the solenoid. A step 294 now starts the solenoid timer and a step 296 now 

starts the motor run timer. As will be discussed below, these timers will be periodically 

checked by the system controller to make sure that certain things have occurred while the 

solenoid is on and while the motor is running. Otherwise, after a predetermined maximum 

amount of time, the motor will be turned off and the solenoid will be turned off due to these 
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timers actually timing out, which should not occur if the tool is being used in a normal 

operation, and if the tool is functioning normally. 

[00127] In addition to the solenoid and motor run timers discussed above, a "dwell 

timer" is used to allow the tool to begin its normal operation before any further conditions are 

checked. This is accomplished by a decision step 298 on FIG. 14, which causes the logic 

flow to essentially wait a short amount of time before continuing to the next logic steps. 

[00128] Once the dwell timer has finished at step 298, the logic flow is directed to a 

decision step 300 that determines if the solenoid "on time" has been exceeded. If the answer 

is YES, the logic flow is directed to a step 302 that turns off the solenoid. This situation does 

not necessarily mean the tool is being misused or is not functioning properly, and therefore 

the logic flow does not travel to a "stop step" from the step 302. Instead, the logic flow is 

directed to a decision step 304, discussed below. 

[00129] If the solenoid on time has not been exceeded, then the logic flow also is 

directed to the decision step 304, which determines if the cam limit switch has received a first 

signal. This is the limit switch 130 that detects the presence or absence of the fourth pin 114 

of the lifter. If the tool of the illustrated embodiment is being used, the lifter 110 will make 

two complete rotations when lifting the driver and piston from their bottom-most positions to 

their top-most positions. Therefore, the cam limit switch 130 will receive two different 

signals during this lift. Step 304 determines if the first signal has occurred. If not, then a 

decision step 310 determines whether the motor timeout has occurred. If the answer is NO, 

then the logic flow is directed back to decision step 300. On the other hand, if the motor run 

timer has indeed timed out, then the logic flow is directed to a step 312 that sends the logic 

flow to a "STOP" routine at step 370. This would likely indicate that there is a problem with 

the tool, or a problem with the way the user is attempting to operate the tool. 

[00130] Referring back to decision step 304, if the first signal from the cam has 

occurred, then the logic flow is directed to a step 306 that turns off the solenoid. This will 

allow the latch 120 to engage the teeth 92 of the driver 90, in case there has been some type 

of jam, or other type of unusual operation while the driver and piston are being lifted. It also 

allows the latch 120 eventually to properly engage the bottom-most tooth 126 of the driver, 

which is the normal operation once the driver and piston have been raised to their top-most 

( or firing) position. 
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[00131] The logic flow is now directed to a decision step 320 that determines whether 

a second signal has been received from the cam limit switch. If the answer is NO, then the 

logic flow is directed to a decision step 322 that determines whether or not the motor run 

timer has timed out. If the answer is NO, then the logic flow is directed back to decision step 

320. On the other hand, if the motor timer has timed out, the logic flow is directed to a step 

324 that directs the logic flow to the "STOP" routine at 370, and indicates that there is some 

type of problem. 

[00132] Once decision step 320 determines that the second signal from the cam has 

been received, then the logic flow is directed to a step 330 that turns off the motor, then to a 

step 332 that starts a "reset" timeout referred to as "all switches on." In this mode, it is either 

assumed that both the actuation (input) devices are still actuated, or at least that the controller 

needs to make an examination of those input devices to see what the proper status of the tool 

should be. Accordingly, the logic flow is directed to a decision step 340 that determines if 

the safety is still actuated. If the answer is NO, then the logic flow is directed to a step 342 

that then sends the logic flow to the "FIRST 1" routine at step 220 on FIG. 13. On the other 

hand if the safety is still actuated, the logic flow is directed to a decision step 350 that 

determines if the trigger is still pulled. If the answer is NO, then the logic flow is directed to 

a step 352 that also directs the logic flow to the "FIRST 1" step at 220 on FIG. 13. Finally, if 

the trigger is still pulled, then a decision step 360 determines whether or not a "reset" timeout 

has occurred, and if the answer is YES, the logic flow is directed to a step 362 that sends the 

logic flow to the "STOP 1" routine at step 380 on FIG. 15. If the reset timeout has not yet 

occurred at step 360, then the logic flow is directed back to the decision step 340 and the 

inspection of all of the switches will again be performed. 

[00133] The logic flow is continued on FIG. 15, in which there are two different types 

of stop routines. The routine called "STOP" at step 370 will first turn off the motor at a step 

372, turn off the solenoid at a step 374, and turn off the work light at a step 376. The STOP 

routine will then clear the timers at a step 378. The logic flow then becomes a "DO-Loop," 

and continues back to the STOP routine at step 370. This is a fault mode, and the tool must 

be inspected. As a minimum, it needs to be reset to terminate the DO-Loop processing of the 

software, which means that the battery must be disconnected from the tool. If the user has 

been using the tool properly, this may be an indication that there is some operational problem 
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with the tool itself, or that a fastener perhaps has jammed somewhere in the tool and the 

operator did not notice that fact. 

[00134] The other type of STOP routine is the "STOP l" routine at step 380. Once 

that occurs, a step 382 turns off the motor, turn off the solenoid at a step 384, and turn off the 

work light at a step 386. The STOP 1 routine will then clear the timers at a step 388, and a 

decision step 390 determines whether or not the trigger is still pulled. If the answer is YES, 

then the logic flow is directed back to the STOP 1 routine at step 380. If the trigger is not 

pulled at step 390, the logic flow is then directed to a decision step 392 that determines if the 

safety is still actuated. If YES, the logic flow is directed back to the STOP 1 routine at step 

380. However, if the safety is not actuated, the logic flow is directed to a step 398 that sends 

the logic flow to the "FIRST l" routine at step 220 on FIG. 13. At this point, the tool has 

been successfully used, and is ready for the next firing (driving) actuation. 

[00135] Referring now to FIG. 16, a second embodiment of a fastener driving tool is 

generally designated by the reference numeral 401. Tool 401 is mainly designed to linearly 

drive fasteners such as nails and staples. Tool 401 includes a handle portion 403, a fastener 

driver portion 405, a fastener magazine portion 407, and a fastener exit portion 409. 

[00136] A "right" outer cover or "housing" of the driver portion is indicated at 411. A 

"top" cover is indicated at 412, while a "front" outer cover of the driver portion is indicated at 

413. A "rear" cover for the handle portion is indicated at 415 (which is also the battery pack 

cover), while a "rear" cover of the magazine portion is indicated at 416. It will be understood 

that the various directional nomenclature provided above is with respect to the illustration of 

FIG. 16, and the second embodiment fastener driving tool 401 can be used in many other 

angular positions, without departing from the principles of the present invention. 

[00137] The area of the second embodiment tool 401 in which a fastener is released is 

indicated approximately by the reference numeral 417, which is the "bottom" of the fastener 

exit portion of tool 401. Before the tool is actuated, a safety contact element 418 extends 

beyond the bottom 417 of the fastener exit, and this extension of the safety contact element is 

depicted at 419, which is the bottom or "front" portion of the safety contact element. Other 

elements that are depicted in FIG. 16 include an upper guide body 421 and a front cover 423; 

the upper guide body generally is in mechanical communication with the magazine portion 

407. 
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[00138] Reference numeral 445 indicates a magazine housing, while reference numeral 

447 indicates a fastener track through which the individual fasteners run while they remain 

within the magazine portion 407. A feeder carriage 448 (see FIG. 18) is used to feed an 

individual fastener from the magazine into the drive mechanism area, and a back plate 449 is 

used to carry an individual fastener while it is being driven. In the illustrated embodiment, 

the feeder carriage 448 positions a fastener to a position within the upper guide body 421 that 

is coincident with the path of the driver member 490 (see FIG. 20), so that when the driver 

490 moves through a driving stroke, its driving end will basically intercept the fastener and 

carry that fastener to the exit end of the tool 401, essentially at the bottom portion 417 of the 

tool's exit area. 

[00139] The second embodiment fastener driving tool 401 also includes a motor 427 

(see FIG. 17) which acts as a prime mover for the tool, and which has an output that drives a 

gearbox 428 (see FIG. 17). An output shaft 429 (see FIG. 17) of the gearbox drives a lifter 

drive shaft 402 (see FIG. 27). A solenoid 431 (see FIG. 17) is included in tool 401, and 

further details of its operation are discussed below. A battery 433 is attached near the rear of 

the handle portion 403, and this battery provides electrical power for the motor 427 as well as 

for a control system. 

[00140] A printed circuit board (see FIG. 17) that contains a controller is generally 

designated by the reference numeral 435, and is placed within the handle portion 403 in this 

embodiment. A trigger switch 437 (see FIG. 17) is activated by a trigger actuator 439. As 

can been seen by viewing FIG. 16, the handle portion 403 is designed for gripping by a 

human hand, and the trigger actuator 439 is designed for linear actuation by a person's finger 

while gripping the handle portion 403. Trigger switch 437 provides an input to the control 

system 435. 

[00141] A three-position selector switch, acting as a "mode" control switch, is mounted 

on tool 401 at 441. This switch 441 allows the user (the tool's operator) to select an operating 

"Mode A" or an operating "Mode B", or to turn the tool OFF. These operating modes are 

described in detail below, and in conjunction with logic flow charts in the drawings. 

[00142] There also are one or more light-emitting diodes (LEDs) 443 mounted on tool 

401, which provides an indication as to certain functions of the tool. This is described below 
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in greater detail, in the description of the logic flow charts. There are also other input devices 

for the controller, however those input devices are not seen in FIG. 16. 

[00143] The controller at 435 will typically include a microprocessor or a 

microcomputer device that acts as a processing circuit. At least one memory circuit will also 

typically be part of the controller, including Random Access Memory (RAM) and Read Only 

Memory (ROM) devices. To store user-inputted information (if applicable for a particular 

tool model), a non-volatile memory device would typically be included, such as EEPROM, 

NVRAM, or a Flash memory device. 

[00144] Referring now to FIGS. 19 and 20 (which are similar to FIGS. 2 and 3), a 

working cylinder subassembly is designated by the reference numeral 453, and this is 

included as part of the fastener driver portion 405. The working cylinder 453 includes a 

cylinder wall 451, and within this cylinder wall 451 is a movable piston 458. Further details 

of this piston arrangement are illustrated in FIG. 28, described below. Surrounding the 

cylinder wall 451, in the illustrated second embodiment, is a main storage chamber 454 (also 

sometimes referred to herein as a "pressure vessel storage space") and an outer pressure 

vessel wall 456 (which corresponds to the "front" cover 413 of FIG. 16, along the right 

portion of this view). At the top (as seen in these views) of the fastener driver portion 405 is 

an upper end portion at 455 for the cylinder mechanism. 

[00145] Also within the fastener driver portion 405 are mechanisms that will actually 

drive a fastener into a solid object. This includes a driver 490, a cylinder "venting chamber" 

492 beneath the piston 458 (which would typically always be at atmospheric pressure), a 

driver track (not seen in this view; however, see FIG. 21 at 494), a rotary-to-linear lifter 400, 

and a latch 420. The driver 490 is also sometimes referred to herein as a "driver member" 

and the rotary-to-lifter 400 is also sometimes referred to herein as a "lifter member," or 

simply as a "lifter." Driver 490 is rather elongated, and as an individual element can best be 

seen in FIGS. 23 and 24. There are multiple "teeth" 491 that are positioned along the driver. 

In the illustrated embodiment, these teeth 491 are spaced-apart not only in a transverse 

direction from the elongated centerline of driver 490, but they are also spaced-apart from one 

another along the outer longitudinal edges of the driver 490. The positions of teeth 491 are 

clearly illustrated in FIG. 24. 
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[00146] It will be understood that the precise positions for the teeth 92 and 491 could 

be different from those illustrated for the driver 90 or 490, without departing from the 

principles of the present invention. It will also be understood that the precise shapes of teeth 

92 and 491 could be different from those illustrated for the driver 90 or 490, without 

departing from the principles of the present invention. It will be further understood that the 

longitudinal edges of the driver elements 90 and 490 do not necessarily have to be linear or 

straight, although a straight edge is probably the simplest to construct and use. Moreover, the 

longitudinal edges of the driver elements 90 and 490 do not necessarily need to be parallel to 

one another, or parallel to the longitudinal axis of the driver itself, although again, such 

parallel construction is probably the simplest to build and use. 

[00147] There is a cylinder base 493 that mainly separates the gas pressure portions of 

the fastener driver portion 405 from the mechanical portions of that driver portion 405. The 

venting of air from the cylinder venting chamber 492 passes through the cylinder base 493, as 

seen at a vent 450 on FIG. 20. The mechanical portions of FIG. 20 begin with a rotary-to­

linear lifter 400 which was briefly mentioned above, along with a lifter drive shaft 402. 

Drive shaft 402 protrudes through the center portions of the fastener driver portion 405 and 

through the center of the lifter 400, and this shaft is used to rotate the lifter, as desired by the 

control system. (See also FIG. 27.) 

[00148] Lifter 400 can be designed with an entirely circular outer perimeter, or it can 

have a different shape. In the first embodiment of FIGS. 1-12, lifter 100 was arcuate and 

portions of its perimeter exhibited an eccentric shape of a cam (see FIG. 2). A portion of the 

lifter's outer perimeter was mainly circular for about half of a circle ( designated by the 

reference numeral 116), but the other half of the lifter's outer perimeter was more eccentric, 

which provided an elliptical surface ( designated by the reference numeral 110). In the second 

embodiment of FIGS. 16-29, the outer shape of lifter 400 is still illustrated as half-circular 

and half-eccentric. However, it will be understood that the lifter's exact outer shape is not 

important, so long as it provides a base to hold in place certain protrusions (or "pins") that 

will make physical contact with teeth on the driver 490, but in a manner that creates a 

discontinuous contact surface with those teeth. This will be discussed below in greater detail. 

(See, for example, FIGS. 30-33.) 
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[00149] The rotary-to-linear lifter 400 includes three cylindrical protrusions ( or 

"extensions") that will also be referred to herein as "pins." The first such pin ("pin l") is 

designated 404, the second pin ("pin 2") is designated 406, while the third pin ("pin 3") is 

designated 408. (See, FIG. 29.) These pins are mainly not visible on FIG. 19, since they face 

away from the viewer of this FIG. 19. 

[00150] It should be noted that FIGS. 19 and 20 do not show a "boss portion" of the 

three pins 404, 406, and 408, (as did pins 104, 106, and 108 on FIG. 3), since such boss 

portions of the pins 404, 406, 408 are not entirely necessary for the proper functioning of the 

rotary-to-linear lifter 400. Instead, the surface of the lifter 400 may be perfectly smooth (e.g., 

flat) at those locations rather than exhibiting a "boss." 

[00151] It should be understood that the "working side" of these three pins 404, 406, 

and 408 is on the opposite side of the lifter 400 in the view of FIG. 20. When discussing 

these pins 404, 406, and 408 with respect to FIG. 20 in this written description, it is with 

reference to the non-protruding side of those pins; however, the effects of the "working side" 

of those pins is discussed in some detail with respect to other structures that are also 

illustrated on FIGS. 20-25. 

[00152] It should also be noted that pins 404, 406, an 408 are illustrated as having 

circular cross-sectional shapes, which is desirable for this embodiment, although other cross­

sectional shapes could instead be used without departing from the principles of the present 

invention. For example, the pins could have a smooth arcuate outer surface along the 

portions that will come into contact with the protrusions or "teeth" of the lifter 490, and the 

remaining portion of the outer surface of the pins could exhibit a sharp angular cut-off edge, 

that for example, would have the appearance of a slice of pie. This alternative shape can 

apply both to the pins 104, 106, and 108 of the first embodiment and to the pins 404, 406, and 

408 of the second embodiment, without departing from the principles of the present 

invention. Moreover, the pins do not necessarily need to protrude from the lifter surface at 

right angles. 

[00153] In the first embodiment of FIGS. 1-12, there was a fourth cylindrical pin ("pin 

4") that protruded from the opposite side of the lifter 100, designated pin 114. In this second 

embodiment of FIGS. 16-29, there is no fourth pin at all. Instead a small permanent magnet 
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at 414 is placed in the lifter 400. A Hall effect sensor (described below) is used to sense the 

movements of this magnet 414, and thus the movements of lifter 400. 

[00154] The latch 420 that was briefly noted above is depicted on FIG. 20, and has a 

latch shaft 422 protruding therethrough, and this shaft rotates the latch 420 as determined by 

the controller. Latch 420 includes a latch "catching surface" at 424 (see FIG. 22), and this 

will be more fully explained below. 

[00155] In FIG. 19, the piston 458 depicted at or near its uppermost or top-most 

position (in this view), and a gas pressure chamber 457 can be seen above the top-most area 

of the piston, near the top piston seal 482 (see FIG. 28). It will be understood that the gas 

pressure chamber 457 and the main storage chamber ( or storage space) 454 are in fluidic 

communication with one another. It will also be understood that the portion to the interior of 

the cylinder wall 451 forms a displacement volume that is created by the stroke of the piston 

458. In other words, the gas pressure chamber 457 is not a fixed volume, but this chamber 

will vary in volume as the piston 458 moves up and down (as seen in FIGS. 19 and 20). As 

noted above, this type of mechanical arrangement is often referred to as a "displacement 

volume," and that terminology will mainly be used herein for this non-fixed volume 457. 

[00156] In FIG. 20, the piston 458 is piston is depicted at or near its bottom-most 

travel position (in this view), and a gas pressure chamber 457 can be seen above the top-most 

area of the piston. It will be understood that the gas pressure chamber 457 and the main 

storage chamber ( or storage space) 454 are in fluidic communication with one another. It 

will also be understood that the portion to the interior of the cylinder wall 451 forms a 

displacement volume that is created by the stroke of the piston 458. In other words, the gas 

pressure chamber 457 is not a fixed volume, but this chamber will vary in volume as the 

piston 458 moves up and down. This type of mechanical arrangement is often referred to as a 

"displacement volume," and that terminology will mainly be used herein for this non-fixed 

volume 457. 

[00157] It will be further understood that the main storage chamber 454 preferably 

comprises a fixed volume, which typically would make it less expensive to manufacture; 

however, it is not an absolute requirement that the main storage chamber actually be of a 

fixed volume. It would be possible to allow a portion of this chamber 454 to deform in size 
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and/or shape so that the size of its volume would actually change, during operation of the 

present invention, without departing from the principles of the present invention. 

[00158] In the illustrated embodiment for the second embodiment fastener driving tool 

401, the main storage chamber 454 substantially surrounds the working cylinder 453. 

Moreover, the main storage chamber 454 is annular in shape, and it is basically co-axial with 

the cylinder 453. This is a preferred configuration of the illustrated second embodiment, but 

it will be understood that alternative physical arrangements could be designed without 

departing from the principles of the present invention. 

[00159] For example, FIG. 34 illustrates a fastener driver mechanism 714 in which a 

main storage chamber 774 is not co-axial with a working cylinder 771 of the fastener driving 

tool, which is generally designated by the reference numeral 710. In other words, storage 

chamber 774 does not substantially surround the working cylinder 771, and instead is located 

off to one side of this working cylinder. This arrangement allows for various physical 

component arrangements of the tool 710, and offers a different possible center of mass, which 

might be advantageous for some special applications. 

[00160] In FIG. 34, the main storage chamber 774 has an outer pressure vessel wall 

778, and the working cylinder 771 has a cylinder wall 770. These two spaces 774 and 771 

are pneumatically in communication with one another by way of a passageway 752, near the 

top (in this view) of the working cylinder, at 772. Within cylinder wall 770 is a movable 

piston 780 (not visible in this view), which can be constructed in a similar manner to the 

movable piston 458 illustrated in FIG. 28, described above. Also within the fastener driver 

portion 714 is a driver member 790 (not visible in this view), which can be constructed in a 

similar manner to the driver 490 illustrated in FIGS. 23 and 24, and described above. 

[00161] A cylinder base 796 separates the gas pressure portions of the fastener driver 

portion 714 from the mechanical portions of that fastener driver portion 714. The tool 710 

can include a handle portion (not shown), a fastener magazine portion 407 (not shown), and a 

fastener exit portion 718. The remaining parts of tool 710 can be very similar, or identical, to 

other parts of the second embodiment tool 401, illustrated in FIGS. 16-29. 

[00162] Referring again to FIG. 20, the piston 458 is depicted near or at its bottom­

most travel position, and in this configuration, the displacement volume 457 and the main 

storage chamber 454 are at their largest combined volumes, while the cylinder venting 
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chamber 492 is at its minimum volume. This bottom position is also sometimes referred to 

herein as the "driven position." In FIG. 20, movable piston 458 is now in contact with the 

stationary piston stop 463, which is why the cylinder venting chamber 492 is at its minimum 

(or zero) volume. In FIG. 20, the driver 490 is also at its bottom-most travel position, and its 

lower-most tip can be seen extending out the exit port at the bottom of a lower guide body 

425. 

[00163] In FIG. 20, the rotary-to-linear lifter 400 and the latch 420 are in their 

respective positions at the end of a firing (driving) stroke, and the latch 420 has its latching 

surface 424 in a location that will not interfere with the teeth 491 of the driver 490. This is 

necessary so that the driver 490 can make a driving stroke from its top-most position to its 

bottom-most position (see also, FIG. 22). However, the latch 420 will later be slightly 

rotated by the latch shaft 422 (which is spring-loaded) so that its catching surface 424 will be 

able to interfere with the teeth 491. 

[00164] In the configuration depicted on FIG. 20, the fastener driving tool 401 has 

been used to drive a fastener, and the tool now must cause the driver 490 to be "lifted" back 

to its top-most position for a new firing (driving) stroke. This is accomplished by rotating the 

lifter 400, which is actuated by the motor 427, through its gearbox 428, etc. 

[00165] As rotary-to-linear lifter 400 rotates counterclockwise (as seen in FIG. 20) at 

least one of its pins 404, 406, or 408 will come into contact with one of the teeth 491 along 

the left side (as seen in FIG. 20) of the driver 490. This will cause the driver 490 to be 

"lifted" upward (as seen in FIG. 20) in a "return" stroke. As the lifter 400 rotates, one of the 

teeth 491 will be in contact with one of the rotating pins 404, 406, 408 throughout a portion 

of the rotational travel of the lifter, and the "next" pin will then come into contact with the 

"next" tooth 491 so that the driver 490 continues to be moved upward. This lifting procedure 

will continue until the controller determines that the driver has been moved to its proper 

position for a new driving stroke. When this occurs, the latch 420, which is spring-loaded, 

will have its latch catching surface 424 in a proper location to "catch" the closest tooth 491 

along the right-hand side (as seen in FIG. 20) of the driver 490, thereby preventing the driver 

from falling downward for any significant distance. After this occurs, the "next" lifter pin 

(which will be the pin 404) will then come along and again make contact with one of the 
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teeth 491 along the left-hand side (as seen in FIG. 20) of the driver 490, thereby continuing to 

lift the driver toward the top (as seen in FIG. 20) of the cylinder 453. 

[00166] In the illustrated embodiment of the second embodiment fastener driving tool 

401, the rotary-to-linear lifter 400 makes two complete rotations to lift the driver 490 from its 

bottom-most position to its top-most position. (The upper position is also sometimes referred 

to herein as the "ready position.") At the end of the second rotation, the parts will be 

configured as illustrated in FIG. 21. The piston 458 will again be near the top of the cylinder 

453, and the combined volumes of the main storage chamber 454 and displacement volume 

457 have now been reduced to a smaller volume, which means their gases are under a greater 

pressure, since the gas that was above the piston and in chamber 454 was compressed during 

the lift of the driver. (As noted above, the actual volume of the main storage chamber 454 

does not change in the illustrated embodiment.) During the lift of the driver, the latch 420 

was "engaged" with the teeth 491, however, the latch has a smooth surface in one direction 

that allows the teeth 491 to push the latch out of the way during the upward lift of the driver. 

This is much like a ratchet-type action, remembering that the latch is spring-loaded (and thus 

has a mechanical bias) so as to act in this manner. 

[00167] At the end of the piston's normal upward movement, the "last" tooth along the 

right-hand side (as best seen in FIG. 23) of the driver 490 is engaged with the latch catching 

surface 424, and so latch 420 now prevents the driver from being moved downward (as seen 

in this view). (This is similar to the arrangement of components depicted in FIG. 4, for the 

first embodiment.) The third pin 408 is still in contact with the lower-most tooth 491 along 

the left-hand side of the driver 490, at this point in the rotational travel of the rotary-to-linear 

lifter 400. There is a sensor which, in the illustrated embodiment, is a Hall effect sensor 430 

(see FIG. 25) that detects the rotational movements of the lifter 400. This sensor detects the 

magnet 414, as discussed below in greater detail. 

[00168] When the sensor 430 detects the magnet 414 a first time (in this second 

embodiment), the control system turns off the solenoid 431, which will then allow the latch 

420 to engage the right-hand teeth (in these views) of the lifter 400. Note that the solenoid 

can also be turned off earlier during the lift, if desired. When sensor 430 detects this magnet 

414 a second time (in the second embodiment), the current to the motor 427 is turned off, and 
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the motor thus is de-energized and stops the lifting action of the driver 490. As described 

herein, the solenoid 431 acts as a latch actuator. 

[00169] In the second illustrated embodiment tool 401, the latch surface 424 is not in 

contact with the driver teeth 491 when the driver 490 has been moved to its "ready" position. 

In this second illustrated embodiment, the gearbox 428 has an attribute by which it essentially 

is self-locking from its output side (i.e., from its output shaft 429), and this prevents the lifter 

400 from allowing the driver 490 to move "backward," which is the "down" direction in FIG. 

21. Therefore, the driver/piston subassembly will not drift downward a small distance, and 

thus, the driver teeth 491 do not come into contact with the latch, even in view of the gas 

pressure above piston 458 (in the space 457). 

[00170] At the "ready" position for the driver 490, the latch 420 may be positioned 

such that it would interfere with the driver teeth 491 (i.e., in an "interfering position") as a 

safety feature (i.e., in which the latch surface 424 would "catch" the teeth 491 of the driver 

490, if the driver somehow would move downward). However, the gearbox/lifter 

combination does not allow the "last tooth" 426 to contact that latch 420 at this point in the 

tool's operation. 

[00171] This is the position illustrated in FIG. 21 of the second embodiment tool, and 

this configuration is considered to be the "rest" position of the tool 401. Although the gas 

pressure in the combined main storage chamber 454 and displacement volume 457 is at its 

maximum, the gearbox prevents the driver 490 from being moved further downward (in this 

view), so the piston/driver combination is essentially locked in this position until something 

else occurs. In a preferred mode of the invention, the pressure vessel may be pressurized at 

about 130 PSIG to 140 PSIG, just before a driving stroke. 

[00172] It should be noted that, for the second embodiment tool 401, the gearbox can 

be of yet another alternative construction. For example, instead of being self-locking from its 

output side, a "regular" gearbox could be used if provided with a "one-way" feature, such as 

an adjacent one-way clutch ( or a one-way clutch constructed therewithin). In this manner, 

the driver 490 would still be prevented from moving down (in FIG. 21) and contacting the 

latch surface 424, just before a driving stroke. 

[00173] When it is time to drive a fastener, the next action in the illustrated second 

embodiment is to cause the motor 427 to become energized once again, so that the lifter 400 
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rotates further in its original direction. This occurs by two independent actions by the user: 

in some modes of the invention, these two independent actions can occur in either order. 

(There is also an optional "restrictive mode" of operation, in which the two independent 

actions must occur in a specific order.) These two actions are: pressing the nose 419 of the 

safety contact element 418 against a solid surface, and depressing the trigger actuator 439. 

The trigger actuator will cause the trigger switch 437 to change state, which is one condition 

that will start sending current to the motor 427. The safety contact element 418 has an upper 

arm 434 (see FIG. 25) that will be moved as the nose 419 is pushed into the tool 401, and this 

upper arm 434 will actuate another sensor which, in the illustrated embodiment, is a small 

limit switch 432 (see FIG. 25). 

[00174] When both of these actions occur simultaneously, current is delivered to the 

motor 427 which will once again turn the rotary-to-linear lifter 400 a short distance. Also, 

the controller energizes the solenoid 431, which rotates the latch 420 a small angular distance 

clockwise (as seen in FIG. 20) to move the latch catching surface 424 from an interfering 

position, so that the latch will not prevent the driver 490 from moving downward when it is 

correctly time for a driving stroke. Therefore, the "last" tooth 426 of driver 490 (as seen in 

FIGS. 21 and 22) would not "catch" on this latch catching surface. Note that FIGS. 23 and 

24 show details of the same structure depicted in FIG. 22 at different perspective angles. 

[00175] Now that all this has occurred, the latch 420 is in its disengaged position so 

that its catching surface 424 will not interfere with any of the teeth 491 along the right-hand 

side (as seen in FIG. 20) of the driver 490; and none of the three "working" pins of the lifter 

400 will interfere with those left-hand teeth 491. Once the driver tooth 491 "drops off' the 

last lifting pin 408, the driver 490 is quickly thrust downward in a driving stroke, due to the 

high gas pressure within the main storage chamber 454 and displacement volume 457. (This 

is the "gas spring" effect.) Along the way, the driver 490 will pick up a fastener that is 

waiting at the feeder carriage 448, and drive that fastener along the back plate 449 to the exit 

area at the bottom (at the area 417 on FIG. 16). After this action has occurred, the driver 490 

will be situated at its lower-most position, as viewed in FIG. 20. 

[00176] The pressure of the gas in the combined main storage chamber 454 and 

displacement volume 457 is sufficiently high to quickly force the driver 490 downward, and 

such pneumatic means is typically much faster than a nail driving gun that uses exclusively 
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mechanical means (such as a spring) for driving a fastener. This is due to the "gas spring" 

effect caused by the high gas pressure within the main storage chamber 454 and displacement 

volume 457 that, once the driver is released, can quickly and easily move the driver 490 in a 

downward stroke. 

[00177] As the driver 490 is being moved downward, the piston 458 and the movable 

piston stop 459 are forcing air ( or possibly some other gas) out of the cylinder venting 

chamber 492 that is below the piston. This volume of air is moved through a vent to 

atmosphere 450, and it is desired that this be a low resistance passageway, so as to not further 

impede the movement of the piston and driver during their downward stroke. The gas above 

the piston is not vented to atmosphere, but instead remains within the displacement volume 

457, which is also in fluidic communication with the main storage chamber 454. 

[00178] One aspect of the present invention is to provide a rather large storage space or 

volume to hold the pressurized gas that is also used to drive the piston downward during a 

driving stroke of the driver 490. There is a fluidic passage 452 between the upper portion of 

the cylinder and the main storage chamber 454. (In the illustrated second embodiment, the 

cylinder wall 451 does not extend all the way to the top end region 455.) It is preferred that 

the volume of the main storage chamber be larger than the total volume of the cylinder 

working spaces (i.e., the displacement volume) by a volumetric ratio of at least 2.0:1, and 

more preferably at least 3.0: 1. This will allow for a powerful stroke, and a quick stroke; 

moreover, it provides for an efficient operating air spring. 

[00179] The illustrated second embodiment of the present invention allows for both a 

quick firing ( or driving) stroke time and also a fairly quick "lifting" time to bring the driver 

back to its upper position, ready for the next firing (driving) stroke. Both of these mechanical 

actions can sequentially occur in less than 340 milliseconds (combined time), and allow a 

user to quickly place fasteners into a surface. In one operating mode of the present invention, 

the human user can hold the trigger in the engaged position and quickly place a fastener at a 

desired location merely by pressing the nose ( or "bottom") of the tool against the working 

surface to actuate the fastener driver and place the fastener. Then the user can quickly 

remove the fastener driver tool from that surface, and move it to a second position along the 

work surface, while still depressing the trigger the entire time, and then press the nose ( or 

bottom) of the tool against the working surface at a different position, and it will drive a 
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fastener at that "different" position. This is referred to as a "bottom fire" capability, and 

when using the illustrated embodiment it can occur virtually as fast as a human can place the 

tool against a surface, then pick up the tool and accurately place it against the surface at a 

different position, and thereby repeat these steps as often as desired until emptying the 

magazine of fasteners. This type of mode of operation will be discussed in greater detail 

below in connection with the logic flow chart starting at FIG. 35, with respect to the control 

system of the fastener driving tool 401. 

[00180] Referring now to FIG. 25, another side sectional view is provided that shows 

some of the elements beneath the latch and other portions of the second embodiment fastener 

driving tool 401. There are two limit switches 430 and 432. The limit switch 430 is a Hall­

effect sensor that detects movements of the magnet 414 of the rotary-to-linear lifter 400 (as 

noted above). The limit switch 432 is a small electromechanical limit switch that detects 

movement of the upper arm 434, which is a portion of the safety contact element 418 that is 

pushed rearward (or "up" in these views) with respect to the overall tool 401 when the nose 

of the tool is pressed against a working surface. These limit switches provide electrical input 

signals to the controller, which is discussed below in greater detail. It will be understood that 

other types of sensors could be used instead of electromechanical limit switches or Hall­

effect switches, such as optoelectronic sensors, or magnetic sensors, or even a metal-sensing 

proximity switch. 

[00181] Also viewed on FIG. 25 is a return spring 436, which causes the safety contact 

element 418 to be pushed back downward (in this view) once the user releases the nose of the 

tool 401 from the working surface. In addition, there is a depth of drive adjustment at 438. 

[00182] As generally indicated on FIG. 26 at a reference numeral 498, the driver 490 

may be driven toward the exit end by a type of driver actuation device other than a gas 

spring. For example, the driver member 490 could have a top circular area 497 that is forced 

downward (in this view) by a mechanical spring 496, which could be a fast-acting coil spring, 

for example, thereby also causing driver 490 to move downward (in this view). Or an 

alternative driver actuation device could use a different type of mechanical force, for 

example, applied by compressed foam (in the area at 498). In such alternative embodiments, 

there would be no need for a cylinder at all, and instead the spring 496 ( or other device at 

498) would merely need a mechanical guide to keep it moving in a correct motion. 
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[00183] Further alternative ways to force the driver 490 of FIG. 26 to move in a 

driving stroke toward the exit end are the use of a fast-acting motor, or the use of a 

compressed gas valve (releasing compressed air into a cylinder against, for example, a piston 

458 instead of the circular area 497), or perhaps a pressurized liquid valve (releasing 

pressurized hydraulic fluid into a cylinder against the piston 458, for example). If a piston 

458 is used with compressed gas or pressurized liquid, then a cylinder (not shown) would 

also be added to the unit of FIG. 26, instead of merely using a mechanical guide. 

[00184] Referring now to FIG. 27, further details of the solenoid are viewed. In FIG. 

27, the solenoid 440 has a plunger 442 that will move linearly either in or out from the main 

coil body of the solenoid 440. When the solenoid is energized, it pulls the plunger 442 in 

toward the solenoid body 440, which rotates a solenoid arm 446 (part of the solenoid's 

"linkage"), which in turn rotates the latch shaft 422 that also rotates the latch 420 a small 

arcuate distance. This causes the latch 420 to disengage from an interfering position with the 

driver 490. On the other hand, when the solenoid 440 becomes de-energized, the plunger will 

be pushed out by the plunger spring 444, which will rotate the solenoid arm 446 a short 

distance, and that in turn rotates the latch shaft 422 and the latch 420. This will tend to cause 

the latch to engage the teeth 491 along the right-hand side (as seen in FIG. 20) of the driver 

490. However, since this is a spring action, the teeth 491 can slide against the surface of the 

latch 420 and move the latch out of the way if the teeth are attempting to move upward along 

with the driver 490. However, the spring action of the solenoid plunger spring will be strong 

enough to push the latch 420 into its engaged position, and any teeth 491 attempting to move 

downward will be caught by the catching surface 424 of the latch 420. 

[00185] This "catching" action of the latch 420 has more than one benefit. In the first 

place, the latch remains in its interfering position as the piston 458 is lifted to its top or 

"firing" position. The driver 490 cannot be fired until the latch 420 is moved out of the way, 

as discussed above. On the other hand, if there is some type of jam or an improper use of the 

tool by a user such that the driver 490 does not totally complete its travel during a firing 

(driving) stroke, the latch 420 will also prevent a misfire from occurring at an inconvenient 

time. 

[00186] More specifically, if the driver jams during a driving stroke, and if a person 

tries to clear the jam, and if there was no precaution taken to prevent the remainder of the 

42 

Koki Holdings America Ltd. 
Ex. 1002, p. 164



Attorney docket: SEN0523.US7 

stroke from occurring at that moment, then possibly an injury could occur when the driver 

490 suddenly becomes released from its jammed condition. In other words, a fastener could 

be driven during the attempt to clear the jam, and that fastener would likely be directed 

somewhere that is not the original target surface. In the present invention, the latch 420 will 

have its solenoid 440 become de-energized once the jam occurs (because solenoid 440 will 

de-energize after a "timeout" interval occurs), and therefore the latch 420 will be engaged and 

the catching surface 424 will be in a position to interfere with the downward movement of the 

driver teeth 491. By use of this configuration, the driver could only move a short distance 

even if the jam was suddenly cleared, because the latch catching surface 424 will literally 

"catch" the "next" tooth 491 that unexpectedly comes along during a downward travel of the 

driver 490. This makes the tool much safer in situations where a complete driving stroke has 

not occurred. 

[00187] The process for controlling the solenoid and the moments when the solenoid 

will either be energized or de-energized are discussed below in connection with the flow 

chart that begins on FIG. 35. 

[00188] It will be understood that the latch 120 or 420 could be controlled by a device 

other than a solenoid, without departing from the principles of the present invention. For 

example, the solenoid 140 or 440 could be replaced by motor, or some type of air or 

hydraulic valve, if desired. Moreover, the latch action could be linear rather than rotational 

(pivotable), if desired. 

[00189] With respect to various types of firing (or driving) modes, a "trigger fire" 

mode is where the user first presses the tool nose against a working surface, and then 

depresses the trigger actuator 439. It is the trigger being depressed that causes the driving 

stroke to occur in this situation. With respect to a "bottom fire" mode, the trigger is actuated 

first, and then the user presses the nose of the tool against a work surface, and it is the work 

surface contact that causes the driving stroke to occur. As discussed above, the user can 

continue to hold the trigger down while pressing against and releasing the tool from the work 

surface multiple times, and obtain quick multiple firing strokes (or driving strokes), thereby 

quickly dispensing multiple fasteners into the working surface at various locations. 

[00190] There is also an optional "restrictive firing mode," in which the nose of the 

tool must be first placed against a working surface before the trigger is pulled. If the 
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sequence of events does not unfold in that manner, then the driving stroke will not occur at 

all. This is strictly an optional mode that is not used by all users, and certainly in not all 

situations. 

[00191] With regard to alternative embodiments of the present invention second 

embodiment, an exemplary fastener driving tool can be made with a main storage chamber 

volume of about 11.25 cubic inches and a cylinder displacement volume of about 3.75 cubic 

inches. This would provide a volumetric ratio of the main storage chamber versus the 

displacement volume of about 3.0:1. As discussed above, it is desirable for the volumetric 

ratio of the main storage chamber's volume to the displacement volume to be at least 2.0:1, 

and it could be much higher if desired by the fastener driving tool's designer. 

[00192] The working pressure in the system could be around 120 PSIG, and should 

probably be at least 100 PSIG for a quick-firing tool. By the term "working pressure" the 

inventors are referring to the pressure in the displacement volume 457 (and main storage 

chamber 454) at the time the piston 458 is at its "ready" position, which is when it is at ( or 

proximal to) its uppermost travel position. 

[00193] It should be noted that other gases besides air can be used for the main storage 

chamber and the displacement volume, if desired. While air will work fine in many or most 

applications, alternative gases could be used as the "charge gas," such as carbon dioxide or 

nitrogen gas. Moreover, the use of nitrogen gas can have other benefits during the 

manufacturing stage, such as for curing certain adhesives, for example. 

[00194] In the illustrated second embodiment, there is no fill valve on the fastener 

driving tool 401 at the storage tank (main storage chamber) 454. This is a preferred mode of 

the present invention, although an optional fill valve could be provided, if desired by a tool 

designer. The design of the preferred mode of the present invention is such that the charge 

gas should not significantly leak from the tool, and therefore a fill valve would not be 

required. 

[00195] Another feature of the present invention is that a variable stroke is possible by 

causing the rotary-to-linear lifter 400 to be rotated a multiple number of times to create a 

shorter or longer firing (driving) stroke, if desired. In the illustrated second embodiment, the 

lifter 400 makes a complete rotation two times to lift the piston from its lower-most position 

to its top-most position. This number of rotations of the lifter could be increased to three 
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times or four times if desired, or even could be decreased to a single turn for a shorter stroke 

tool, if desired. 

[00196] Another possible variation is to use a composite sleeve for the internal 

cylinder wall 451, which would make contact with the seals of the piston 458. In addition, 

the outer pressure vessel wall 456 could also be made of a composite material, if desired. 

The use of a carbon fiber composite, for example, would decrease weight, but would 

maintain the desired strength. 

[00197] Referring now to FIG. 28, some of the details of the piston arrangement are 

illustrated in cross-section for the second embodiment 401 of the present invention. This 

piston is designated by the reference number 458. There are upper and lower seals at 482 and 

484, respectively. Between these seals is an annular space 486 that is at least partially filled 

with lubricating fluid, such as oil. This oil will tend to lubricate the movements of the piston 

458 along the inner surface of the cylinder wall 451. Part of the piston mechanism of this 

embodiment includes a piston scraper 489. 

[00198] The seals 482 and 484 are designed to hold the oil 488 within the annular 

space 186 indefinitely, or at least to lose the oil only at a very slow rate. In a preferred mode 

of the invention, the seals have a "slick" coating material to provide a long operational life. 

In the illustrated embodiment, an exemplary material for this coating is XYLAN™, which is 

a TEFLON™ material that includes molybdenum powder. 

[00199] The driver element 90 of tool 10 and the driver element 490 of tool 401 both 

retract into their respective working cylinder areas 71 and 453. This is a unique arrangement, 

in that some of the driver's latching protrusions ( or "teeth") 92 and 491 also retract into the 

working cylinder areas 71 and 453. This is made possible by the positioning of the respective 

lifters 100 and 400, and by the shapes of the driver elements 90 and 490, and also by the 

sealing arrangement of the pistons 80 and 458, discussed in the previous paragraphs. 

[00200] It will be understood that the fastener magazine portion 16 of tool 10 and the 

fastener magazine portion 407 of the tool 401 are essentially optional features. In other 

words, the fastener driving tools 10 and 401 could be constructed to act as "single-shot" 

devices, and no magazine would be provided for such a tool. Alternatively, the tools 10 and 

401 could be provided with a standard detachable magazine, but the tools themselves could 

also be constructed to work in a "single-shot mode" such that a single fastener is placed in the 
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tool 10 or 401, near its front end or tip (e.g., near 30) and that single fastener is then driven by 

tool 10 or 401. In this mode, the magazine 16 or 407 could be dismounted from the tool 10 

or 401 during the single-shot procedure; later, the magazine 16 or 407 could be re-mounted to 

the tool 10 or 401, and the collated fasteners in the magazine could then be driven by the tool, 

as desired by the user. 

[00201] Referring now to FIG. 30, an alternative embodiment rotary-to-linear lifter is 

illustrated, generally designated by the reference numeral 460. Lifter 460 has only a single 

protrusion (or "pin") at 462, and the lifter 460 rotates about a pivot axis at 461. The outer 

perimeter shape of lifter 461 is mainly arcuate at 464, and only comprises a small sector of a 

full circle. Yet lifter 460 can achieve the goals of the present invention, in that its protrusion 

462 will provide a discontinuous contact surface with the "teeth" of a driver element, such as 

the driver 90 or driver 490. Lifter 460, having only a single "pin" would need to rotate more 

quickly that the other lifters 100 and 400, described above and in the drawings showing the 

first and second embodiments of a tool 10 or 401 (assuming that it was attempting to lift a 

driver having the same size and shape, and "teeth" spacings, as those previously described 

drivers). 

[00202] Referring now to FIG. 31, another alternative embodiment rotary-to-linear 

lifter is illustrated, generally designated by the reference numeral 465. Lifter 465 has two 

protrusions (or "pins") at 467 and 468, and the lifter 465 rotates about a pivot axis at 466. 

The outer perimeter shape of lifter 465 has a very irregular geometric shape at 469. Yet lifter 

465 can achieve the goals of the present invention, in that its protrusions 467 and 468 will 

provide a discontinuous contact surface with the "teeth" of a driver element, such as the 

driver 90 or driver 490. Lifter 465, having only two "pins" would need to rotate more quickly 

that the other lifters 100 and 400, described above and in the drawings showing the first and 

second embodiments of a tool 10 or 401 (assuming that it was attempting to lift a driver 

having the same size and shape, and "teeth" spacings, as those previously described drivers). 

[00203] Referring now to FIG. 32, yet another alternative embodiment rotary-to-linear 

lifter is illustrated, generally designated by the reference numeral 470. Lifter 470 has three 

protrusions (or "pins") at 472, 473, and 474, and the lifter 470 rotates about a pivot axis at 

471. The outer perimeter shape of lifter 471 has a very regular geometric shape at 475, which 

is that of a circle. Yet lifter 4 70 can achieve the goals of the present invention, in that its 
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protrusions 472, 473, and 474 will provide a discontinuous contact surface with the "teeth" of 

a driver element, such as the driver 90 or driver 490. Lifter 470, having three "pins" would 

need to rotate generally at the same speed as the other lifters 100 and 400, described above 

and in the drawings showing the first and second embodiments of a tool 10 or 401 (assuming 

that it was attempting to lift a driver having the same size and shape, and "teeth" spacings, as 

those previously described drivers). 

[00204] Referring now to FIG. 33, still another alternative embodiment rotary-to-linear 

lifter is illustrated, generally designated by the reference numeral 480. Lifter 480 has two 

protrusions (or "pins") at 482 and 483, and the lifter 480 rotates about a pivot axis at 481. 

The outer perimeter shape of lifter 481 has a very regular geometric shape at 484, which is 

that of a square. Yet lifter 480 can achieve the goals of the present invention, in that its 

protrusions 482 and 483 will provide a discontinuous contact surface with the "teeth" of a 

driver element, such as the driver 90 or driver 490. Lifter 480, having only two "pins" would 

need to rotate more quickly that the other lifters 100 and 400, described above and in the 

drawings showing the first and second embodiments of a tool 10 or 401 (assuming that it was 

attempting to lift a driver having the same size and shape, and "teeth" spacings, as those 

previously described drivers). 

[00205] Referring now to FIG. 35, a logic flow chart is provided to show some of the 

important steps used by a system controller for the fastener driving tool 401 of the second 

illustrated embodiment for the present invention. Starting at an initializing step 500, a step 

502 loads registers with predetermined values, and a step 504 loads special function registers 

with predetermined values. A step 506 now "checks" the RAM (Random Access Memory) 

to be sure it is functioning properly, and then a step 508 clears the RAM. A step 510 now 

loads unused RAM with predetermined values, based on the software coding for the system 

controller (typically in firmware or hard-coded). 

[00206] A step 512 now determines the stability of the system electrical power supply. 

Then a step 514 causes an electrical output to blink one or more LEDs (light-emitting diodes) 

443 on tool 510, so the user is made aware that the tool 510 has entered its "startup" mode of 

operation. Step 514 also initializes the interrupts that will be used for the controller, and the 

controller is now ready to enter into an operational routine. 
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[00207] A decision step 516 now determines if the safety has been actuated (i.e., 

whether the safety contact element 418 has been pressed against a solid object to an extent 

that actuates the sensor, e.g., limit switch 432). Step 516 also determines if the trigger 439 

has been pulled. If the answer is YES for either of these questions, then the logic flow is 

directed to a step 520. If the answer is NO for both of these questions, then the logic flow is 

directed to another decision step 518. 

[00208] Step 518 determines whether or not the LEDs 443 have flashed a 

predetermined maximum number of times. If the answer is YES, then the logic flow is 

directed to step 520. If the answer is NO, then the logic flow loops back to step 514. 

[00209] At a step 520, the control logic enters a "BEGIN" routine. A decision step 

540 now determines whether or not the current operating mode is the "RESTRICTIVE" 

mode. This determination involves inspecting the current state of the selector switch 441 

which, as noted above, has three positions: "Off", "Mode A", or "Mode B". This three­

position switch 441 is part of an exemplary arrangement of the second embodiment of the 

fastener driving tool 401, and in this description of the second tool embodiment, Mode A and 

Mode Bare also referred to as a "Restrictive Mode," and a "Contact Actuation Mode." 

[00210] If the current operating mode is not the RESTRICTIVE mode, then the logic 

flow is directed to a decision step 522. On the other hand, if the current mode is the 

RESTRICTIVE mode, then the logic flow is directed to a step 542 in which the tool enters a 

"restrictive fire" routine. The logic flow is directed now to a decision step 544 that 

determines if the trigger has been pulled. If the answer is NO, then the logic flow is directed 

to a decision step 541. On the other hand, if the trigger has been pulled, then the logic flow is 

directed to a step 546 that will further direct the logic flow to the "STOP 1" function (or 

routine) at a step 680 on FIG. 37. It should be noted that, in the "restrictive fire" mode of 

operation, the trigger cannot be pulled first; instead the nose of the fastener driving tool must 

be pushed against the solid surface before the trigger is pulled. In other words, this particular 

"firing mode" is a predetermined sequential mode of operation (and the term "restrictive fire 

mode" is also referred to herein as the "sequential mode"). 

[00211] If the logic flow at decision step 544 resulted in a NO result, the logic flow at 

decision step 541 determines whether or not the safety has been actuated. If the answer is 

NO, then the logic flow is directed back to the "restrictive fire" routine, just before step 544. 
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However, if the answer is YES, the logic flow is directed to a step 543, in which the 

controller turns on the "work light," which is a small electric lamp (e.g., an LED) that 

illuminates the workpiece where the fastener is to be driven. 

[00212] A decision step 545 now determines whether or not a "sequential mode 

timeout" has occurred, and if the answer is YES, the logic flow is directed to a step 547 that 

directs the logic flow to the "STOP l" function at step 680 on FIG. 37. This temporarily 

stops the tool from operating. On the other hand, if the timeout has not yet occurred, the 

logic flow is directed to a decision step 548 that determines whether the trigger has been 

pulled. If the answer is NO, the logic flow is directed back to the decision step 544. On the 

other hand, if the answer is YES, the logic flow is directed to a step 549 that causes the tool 

to enter the "DRIVE" mode of operation at step 560 on FIG. 36. 

[00213] If the answer at step 540 was NO, the decision step 522 now determines 

whether or not the trigger has been pulled. If the answer is YES, the logic flow is directed to 

a step 530 in which the logic flow enters a "TRIGGER" routine. A step 531 turns on a "work 

light," which is the same lamp/LED that was discussed above in reference to step 543. 

[00214] A decision step 532 now determines whether or not a predetermined "trigger 

timeout" has occurred, and if the answer is YES, a step 534 directs the logic flow to a "STOP 

1" routine, that is illustrated on FIG. 37 at a step 680. What this actually means is that a user 

pulled the trigger, but then did not actually use the tool against a solid surface, and rather than 

having the tool ready and primed to fire a fastener at any moment for an indefinite period of 

time, a predetermined amount of time will pass (i.e., the "timeout" interval), and once that 

has occurred, the system will be basically deactivated in the STOP 1 mode. This is not a 

permanent stoppage of the functioning of the tool, but is only temporary. Note that the 

"timeouts" are interrupt driven, in an exemplary embodiment of the present invention. 

[00215] If the timeout has not occurred at decision step 532, then a decision step 536 

determines if the safety has been actuated. If the answer is NO, then the logic flow is 

directed back to the BEGIN routine 520. On the other hand, if the safety has been actuated at 

step 536, then the logic flow is directed to a step 538 that will send the logic flow to a 

"DRIVE" routine, which is on FIG. 36 at a step 560. This will be discussed below in greater 

detail. 
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[00216] If, at step 522, the trigger was not yet pulled, then the logic flow is directed to 

the decision step 524. When the logic flow reaches decision step 524, the logic now 

determines whether or not the safety has been actuated. This step determines whether or not 

the safety contact element 418 has been pressed against a solid object to an extent that 

actuates the sensor (e.g., limit switch 432), which means that the tool is now pressed against a 

surface where the user intends to place a fastener. If the answer is NO, the logic flow is 

directed back to the mode switch query at decision step 540. However, if the answer is YES, 

the logic flow is directed to a step 550 in which the controller enters a "SAFETY" routine. 

[00217] Once at the SAFETY routine at step 550, a step 551 turns on the "work light," 

which is the same lamp/LED that was discussed above in reference to step 531. A decision 

step 552 now determines whether or not a "safety timeout" has occurred, and if the answer is 

YES, the logic flow is directed to a step 554 that directs the logic flow to the "STOP l" 

function at step 680 on FIG. 37. This temporarily stops the tool from operating. On the other 

hand, if the timeout has not yet occurred, the logic flow is directed to a decision step 556 that 

determines whether the trigger has been pulled. If the answer is NO, the logic flow is 

directed back to the decision step 524. On the other hand, if the answer is YES, the logic 

flow is directed to a step 558 that causes the tool to enter the "DRIVE" mode of operation at 

step 560 on FIG. 36. 

[00218] As can be seen by reviewing the flow chart of FIG. 35, unless the tool 401 is 

in the restrictive fire mode (at step 542), the tool can be actuated with either one of the two 

important triggering steps occurring first: i.e., the trigger could be pulled before the safety is 

actuated, or vice versa. 

[00219] Referring now to FIG. 36, the logic flow from FIG. 35 is directed to the 

"DRIVE" routine 560 from two other steps on FIG. 35: these are step 538 and step 558. 

Once at the DRIVE routine 560, a switch debounce step 562 is executed to determine 

whether or not one or both of the triggering elements was somehow only actuated 

intermittently. If so, the system designers have determined that the tool should not operate 

until it is more certain that the input switches have actually been actuated. To do this, the 

logic flow is directed to a decision step 564 to determine if the safety is still actuated. If the 

answer is NO, then the logic flow is directed to a step 566 that sends the logic flow back to 

the SAFETY routine at step 550. On the other hand, if the safety still is actuated at step 564, 
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then the logic flow is directed to a decision step 570 to determine if the trigger is still being 

pulled. If the answer is NO, then the logic flow is directed to a step 572 that sends the logic 

flow back to the TRIGGER routine at step 530. 

[00220] On the other hand, if decision steps 564 and 570 are both answered 

affirmatively, then a step 580 clears the operational timers, and the logic flow is then directed 

to a decision step 582 that determines if the software code flow is within certain parameters. 

This is a fault-checking mode of the software itself, and if the system does not determine a 

satisfactory result, then the logic flow is directed to a step 584 that sends the logic flow to a 

"STOP" routine at a step 670 on FIG. 37. This will ultimately turn the tool off and require a 

safety inspection of the tool, or at least have the tool reset. However, the tool does not need 

to be completely disabled, and after the safety inspection and tool reset procedure, the tool 

will be ready to use again without being sent to a service center. In an exemplary mode of 

the invention, the code flow check step determines if a correct number resides in a register or 

memory location; this number is the result of being incremented at predetermined executable 

steps of the software for the system controller. 

[00221] If the software code flow check is within acceptable parameters at decision 

step 582, then the logic flow is directed to a step 590 that turns on the motor, and then a step 

592 that turns on the solenoid. A step 594 now starts the solenoid timer and a step 596 now 

starts the motor run timer. As will be discussed below, these timers will be periodically 

checked by the system controller to make sure that certain things have occurred while the 

solenoid is on and while the motor is running. Otherwise, after a predetermined maximum 

amount of time, the motor will be turned off and the solenoid will be turned off due to these 

timers actually timing out, which should not occur if the tool is being used in a normal 

operation, and if the tool is functioning normally. 

[00222] In addition to the solenoid and motor run timers discussed above, a "dwell 

timer" is used to allow the tool to begin its normal operation before any further conditions are 

checked. This is accomplished by a decision step 598 on FIG. 36, which causes the logic 

flow to essentially wait a short amount of time before continuing to the next logic steps. 

[00223] Once the dwell timer has finished at step 598, the logic flow is directed to a 

decision step 600 that determines if the solenoid "on time" has been exceeded. If the answer 

is YES, the logic flow is directed to a step 602 that turns off the solenoid. This situation does 
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not necessarily mean the tool is being misused or is not functioning properly, and therefore 

the logic flow does not travel to a "stop step" from the step 602. Instead, the logic flow is 

directed to a decision step 604, discussed below. 

[00224] If the solenoid on time has not been exceeded, then the logic flow also is 

directed to the decision step 604, which determines if the cam limit switch has received a first 

signal. This is the Hall effect sensor 430 that detects the presence or absence of the magnet 

414 of the lifter. If the tool of the illustrated embodiment is being used, the lifter 410 will 

make two complete rotations when lifting the driver and piston from their bottom-most 

positions to their top-most positions. Therefore, the cam limit switch 430 will receive two 

different signals during this lift. Step 604 determines if the first signal has occurred. If not, 

then a decision step 610 determines whether the motor timeout has occurred. If the answer is 

NO, then the logic flow is directed back to decision step 600. On the other hand, if the motor 

run timer has indeed timed out, then the logic flow is directed to a step 612 that sends the 

logic flow to a "STOP" routine at step 670. This would likely indicate that there is a problem 

with the tool, or a problem with the way the user is attempting to operate the tool. 

[00225] Referring back to decision step 604, if the first signal from the cam has 

occurred, then the logic flow is directed to a step 606 that turns off the solenoid. This will 

allow the latch 420 to engage the teeth 491 of the driver 490, in case there has been some 

type of jam, or other type of unusual operation while the driver and piston are being lifted. It 

also allows the latch 420 eventually to properly engage the bottom-most tooth 426 of the 

driver, which is the normal operation once the driver and piston have been raised to their top­

most ( or firing) position. 

[00226] The logic flow is now directed to a decision step 620 that determines whether 

a second signal has been received from the cam limit switch. If the answer is NO, then the 

logic flow is directed to a decision step 622 that determines whether or not the motor run 

timer has timed out. If the answer is NO, then the logic flow is directed back to decision step 

620. On the other hand, if the motor timer has timed out, the logic flow is directed to a step 

624 that directs the logic flow to the "STOP" routine at 670, and indicates that there is some 

type of problem. 

[00227] Once decision step 620 determines that the second signal from the cam has 

been received, then the logic flow is directed to a step 630 that turns off the motor, then to a 
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step 632 that starts a "reset" timeout referred to as "all switches on." In this mode, it is either 

assumed that both the actuation (input) devices are still actuated, or at least that the controller 

needs to make an examination of those input devices to see what the proper status of the tool 

should be. Accordingly, the logic flow is first directed to a decision step 634, which 

determines whether the operator mode selector switch 441 is set to the Restrictive Mode, and 

if not, the logic flow is directed to a decision step 640 (discussed below). 

[00228] If the answer is YES at step 634, the logic flow is directed to a decision step 

635 that determines whether or not the reset timeout has occurred. If the answer is YES, then 

the logic flow is directed to a step 636, and the tool is then enters the STOPl routine at step 

680 on FIG. 37. If the answer was NO at step 635, a decision step 637 determines whether or 

not the safety is still actuated ( or "pulled"). If the answer is YES, then the logic flow is 

directed back to step 635; if the answer is NO, the logic flow is directed to a decision step 

638 which determines whether or not the trigger is still being pulled. If the answer is YES, 

then the logic flow is directed back to step 635; if the answer is NO, the logic flow is directed 

to a step 639, and the tool then enters the BEGIN routine at step 520 on FIG. 35. 

[00229] Back at step 634, if the current selector switch mode was not Restrictive, then 

the logic flow is directed to a decision step 640 that determines if the safety is still actuated. 

If the answer is NO, then the logic flow is directed to a step 642 that then sends the logic flow 

to the "BEGIN" routine at step 520 on FIG. 35. On the other hand if the safety is still 

actuated, the logic flow is directed to a decision step 650 that determines if the trigger is still 

pulled. If the answer is NO, then the logic flow is directed to a step 652 that also directs the 

logic flow to the "BEGIN" step at 520 on FIG. 35. Finally, if the trigger is still being pulled, 

then a decision step 660 determines whether or not a "reset" timeout has occurred, and if the 

answer is YES, the logic flow is directed to a step 662 that sends the logic flow to the "STOP 

1" routine at step 680 on FIG. 37. If the reset timeout has not yet occurred at step 660, then 

the logic flow is directed back to the decision step 640 and the inspection of all of the 

switches will again be performed. 

[00230] The logic flow is continued on FIG. 37, in which there are two different types 

of stop routines. The routine called "STOP" at step 670 will first turn off the motor at a step 

672, turn off the solenoid at a step 674, and turn off the work light at a step 676. The STOP 

routine will then clear the timers at a step 678. The logic flow then becomes a "DO-Loop," 
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and continues back to the STOP routine at step 670. This is a fault mode, and the tool must 

be inspected. As a minimum, it needs to be reset to terminate the DO-Loop processing of the 

software, which means that the battery must be disconnected from the tool. If the user has 

been using the tool properly, this may be an indication that there is some operational problem 

with the tool itself, or that a fastener perhaps has jammed somewhere in the tool and the 

operator did not notice that fact. 

[00231] The other type of STOP routine is the "STOP l" routine at step 680. Once 

that occurs, a step 682 turns off the motor, turn off the solenoid at a step 684, and turn off the 

work light at a step 686. The STOP 1 routine will then clear the timers at a step 688, and a 

decision step 690 determines whether or not the trigger is still pulled. If the answer is YES, 

then the logic flow is directed back to the STOP 1 routine at step 680. If the trigger is not 

pulled at step 690, the logic flow is then directed to a decision step 692 that determines if the 

safety is still actuated. If YES, the logic flow is directed back to the STOP 1 routine at step 

680. However, if the safety is not actuated, the logic flow is directed to a step 698 that sends 

the logic flow to the "BEGIN" routine at step 520 on FIG. 35. At this point, the tool has been 

successfully used, and is ready for the next firing (driving) actuation. 

[00232] In the above detailed description, there are a number of various timeouts that 

may occur during the operation of the tools built according to the present invention. As of 

the writing of this patent application, all of the timeout intervals are set for three (3) seconds. 

However, each of the timeouts is designed so as to be independently settable by the system 

designer, in case it becomes desirable to alter one or more of the individual timeout intervals 

(i.e., to a time value other than three seconds). Normally this would be done in software code 

(stored in the memory circuit), used to instruct the processing circuit in its operations, 

although hardware timers could instead be used. 

[00233] It will also be understood that the logical operations described in relation to 

the flow charts of FIGS. 13-15 and FIGS. 35-37 can be implemented using sequential logic, 

such as by using microprocessor technology, or using a logic state machine, or perhaps by 

discrete logic; it even could be implemented using parallel processors. One preferred 

embodiment may use a microprocessor or microcontroller to execute software instructions 

that are stored in memory cells within an ASIC. In fact, the entire microprocessor or 

microcontroller, along with RAM and executable ROM, may be contained within a single 
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ASIC, in one mode of the present invention. Of course, other types of circuitry could be used 

to implement these logical operations depicted in the drawings without departing from the 

principles of the present invention. 

[00234] It will be further understood that the precise logical operations depicted in the 

flow charts of FIGS. 13-15 and FIGS. 35-37, and discussed above, could be somewhat 

modified to perform similar, although not exact, functions without departing from the 

principles of the present invention. The exact nature of some of the decision steps and other 

commands in these flow charts are directed toward specific future models of fastener driver 

tools (those involving Senco Products tools, for example) and certainly similar, but somewhat 

different, steps would be taken for use with other models or brands of fastener driving tools 

in many instances, with the overall inventive results being the same. 

[00235] Other aspects of the present invention may have been present in earlier 

fastener driving tools sold by the Assignee, Senco Products, Inc. (or Senco Brands, Inc.), 

including information disclosed in previous U.S. patents and published applications. 

Examples of such publications are patent numbers US 6,431,425; US 5,927,585; US 

5,918,788; US 5,732,870; US 4,986,164; and US 4,679,719. 

[00236] All documents cited in the Background of the Invention and in the Detailed 

Description of the Invention are, in relevant part, incorporated herein by reference; the 

citation of any document is not to be construed as an admission that it is prior art with respect 

to the present invention. 

[00237] The foregoing description of a preferred embodiment of the invention has 

been presented for purposes of illustration and description. It is not intended to be exhaustive 

or to limit the invention to the precise form disclosed. Any examples described or illustrated 

herein are intended as non-limiting examples, and many modifications or variations of the 

examples, or of the preferred embodiment(s), are possible in light of the above teachings, 

without departing from the spirit and scope of the present invention. The embodiment(s) was 

chosen and described in order to illustrate the principles of the invention and its practical 

application to thereby enable one of ordinary skill in the art to utilize the invention in various 

embodiments and with various modifications as are suited to particular uses contemplated. It 

is intended to cover in the appended claims all such changes and modifications that are within 

the scope of this invention. 

55 

Koki Holdings America Ltd. 
Ex. 1002, p. 177



Attorney docket: SEN0523.US7 

[00238] While this invention has been described with respect to embodiments of the 

invention, the present invention may be further modified within the spirit and scope of this 

disclosure. This application is therefore intended to cover any variations, uses, or adaptations 

of the invention using its general principles. Further, this application is intended to cover 

such departures from the present disclosure as come within known or customary practice in 

the art to which this invention pertains and which fall within the limits of the appended 

claims. 
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CLAIMS 

What is claimed is: 

1. A fastener driver adapted for use in a fastener driving tool, said fastener driver 

comprising: 

(a) a hollow cylinder having a movable piston therewithin, said hollow cylinder 

containing a displacement volume created by a stroke of said piston; 

(b) a guide body that is sized and shaped to receive a fastener that is to be driven; 

(c) a movable driver that is in communication with said piston, said movable driver 

being sized and shaped to push said fastener from said guide body; 

( d) a storage chamber that is in fluidic communication at all times with said 

displacement volume of the cylinder, such that said storage chamber and said displacement 

volume are initially charged with a pressurized gas and remain above atmospheric pressure 

during all portions of an operating cycle, in which said pressurized gas is re-used for more 

than one driving cycle; and 

(e) a lifter that, under first predetermined conditions, moves said movable driver from 

a driven position toward a ready position; 

characterized in that, said cylinder and piston act as a gas spring, under second 

predetermined conditions, to move said movable driver from its ready position toward its 

driven position, using said pressurized gas of both said storage chamber and said 

displacement volume acting on said piston. 

2. The fastener driver of claim 1, wherein said movable driver comprises an elongated 

shape with at least one longitudinal edge, and having a plurality of protrusions that are 

located along said at least one longitudinal edge, said plurality of protrusions being spaced­

apart from one another. 

3. The fastener driver of claim 1, wherein said lifter comprises at least one disk that 

includes at least one extension that protrudes from its surface which, under first 

predetermined conditions, contacts said movable driver and forces said movable driver to 

move from its driven position toward its ready position, using a rotary-to-linear motion. 
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4. The fastener driver of claim 3, wherein said movable driver comprises an elongated 

shape with at least one longitudinal edge, and having a plurality of protrusions that are 

located along said at least one longitudinal edge, said plurality of protrusions being spaced­

apart from one another, such that said at least one extension of said lifter fits in a space 

between said spaced-apart plurality of protrusions, and a rotating motion of said lifter causes 

said at least one extension of the lifter to engage said plurality of protrusions of the movable 

driver, thereby causing said movable driver to move in a substantially linear direction within 

a driver track of said guide body. 

5. The fastener driver of claim 4, further comprising: a magazine that contains a 

plurality of fasteners, said magazine providing a fastener at a receiving position of said driver 

track of the guide body so that, during a driving stroke, said movable driver moves from said 

ready position toward said driven position, while pushing said fastener toward an exit portion 

of said driver track. 

6. The fastener driver of claim 1, wherein: said hollow cylinder is the sole pressurized 

cylinder of the fastener driver. 

7. The fastener driving tool of claim 1, wherein said fastener driver is designed to 

operate in a repeatable cycle of driving events, in which each driving event includes: (a) a 

driving stroke under said first predetermined conditions, which causes said movable driver to 

move from said ready position to said driven position, and (b) a return stroke under said 

second predetermined conditions, which causes said movable driver to move from said driven 

position to said ready position. 

8. A fastener driving tool, comprising: 

(a) a hollow cylinder having a movable piston therewithin, said hollow cylinder 

containing a displacement volume created by a stroke of said piston; 

(b) a guide body that is sized and shaped to receive a fastener that is to be driven; 
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(c) a movable driver that moves with said piston, said movable driver being sized and 

shaped to push said fastener from said guide body; 

( d) a storage chamber that is in fluidic communication at all times with said 

displacement volume of the cylinder, such that said storage chamber and said displacement 

volume are initially charged with a pressurized gas and remain above atmospheric pressure 

during all portions of an operating cycle, in which said pressurized gas is re-used for more 

than one driving cycle; 

(e) an on-board electrical energy source, with no external energy source attached to 

said fastener driving tool; 

(f) a lifter that, under first predetermined conditions, moves said movable driver from 

a driven position toward a ready position; 

(g) a prime mover that is powered by said on-board electrical energy source, said 

prime mover causing said lifter to move, under first predetermined conditions; and 

(h) a housing that holds said hollow cylinder, guide body, movable driver, storage 

chamber, on-board electrical energy source, lifter, and prime mover as a single, portable 

hand-operable tool; 

characterized in that, said cylinder and piston act as a gas spring, under second 

predetermined conditions, to move said movable driver from its ready position toward its 

driven position, using said pressurized gas of both said storage chamber and said 

displacement volume acting on said piston. 

9. The fastener driving tool of claim 8, wherein said on-board electrical energy source 

comprises a battery. 

10. The fastener driving tool of claim 8, wherein said prime mover comprises an 

electric motor. 

11. The fastener driving tool of claim 8, wherein said fastener driving tool is designed 

to operate in a repeatable cycle of driving events, in which each driving event includes: (a) a 

driving stroke under said first predetermined conditions, which causes said movable driver to 

move from said ready position to said driven position, and (b) a return stroke under said 
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second predetermined conditions, which causes said movable driver to move from said driven 

position to said ready position. 

12. The fastener driving tool of claim 8: wherein said prime mover is powered by an 

electrical power supply that is carried on said tool. 

13. The fastener driving tool of claim 8, wherein said movable driver comprises an 

elongated shape with at least one longitudinal edge, and having a plurality of protrusions that 

are located along said at least one longitudinal edge, said plurality of protrusions being 

spaced-apart from one another. 

14. The fastener driving tool of claim 8, wherein said lifter comprises at least one disk 

that includes at least one extension that protrudes from its surface which, under first 

predetermined conditions, contacts said movable driver and forces said movable driver to 

move from its driven position toward its ready position, using a rotary-to-linear motion. 

15. The fastener driving tool of claim 14, wherein said movable driver comprises an 

elongated shape with at least one longitudinal edge, and having a plurality of protrusions that 

are located along said at least one longitudinal edge, said plurality of protrusions being 

spaced-apart from one another, such that said at least one extension of said lifter fits in a 

space between said spaced-apart plurality of protrusions, and a rotating motion of said lifter 

causes said at least one extension of the lifter to engage said plurality of protrusions of the 

movable driver, thereby causing said movable driver to move in a substantially linear 

direction within a driver track of said guide body. 

16. The fastener driving tool of claim 15, further comprising: a magazine that contains 

a plurality of fasteners, said magazine providing a fastener at a receiving position of said 

driver track of the guide body so that, during a driving stroke, said movable driver moves 

from said ready position toward said driven position, while pushing said fastener toward an 

exit portion of said driver track. 
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17. The fastener driving tool of claim 8, wherein: said hollow cylinder is the sole 

pressurized cylinder of the fastener driving tool. 

18. (Original) A fastener driver adapted for use in a fastener driving tool, said fastener 

driver comprising: 

(a) a hollow cylinder having a movable piston therewithin, said hollow cylinder 

containing a displacement volume created by a stroke of said piston; 

(b) a guide body that is sized and shaped to receive a fastener that is to be driven; 

(c) a movable driver that is in communication with said piston, said movable driver 

being sized and shaped to push said fastener from said guide body; 

( d) a storage chamber that is in fluidic communication at all times with said 

displacement volume of the cylinder, such that said storage chamber and said displacement 

volume are initially charged with a pressurized gas and remain above atmospheric pressure 

during all portions of an operating cycle, in which said pressurized gas is re-used for more 

than one driving cycle; and 

( e) a rotating lifter that, under first predetermined conditions, moves said movable 

driver from a driven position toward a ready position, using a rotary-to-linear motion. 

characterized in that, said cylinder and piston act as a gas spring, under second 

predetermined conditions, to move said movable driver from its ready position toward its 

driven position, using said pressurized gas of both said storage chamber and said 

displacement volume acting on said piston. 

19. The fastener driver of claim 18, wherein said movable driver comprises an 

elongated shape with at least one longitudinal edge, and having a plurality of protrusions that 

are located along said at least one longitudinal edge, said plurality of protrusions being 

spaced-apart from one another. 

20. The fastener driver of claim 18, wherein said rotating lifter comprises at least one 

disk that includes at least one extension that protrudes from its surface which, under first 

predetermined conditions, contacts said movable driver and forces said movable driver to 

move from its driven position toward its ready position, using said rotary-to-linear motion. 
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FASTENER DRIVING TOOL USING A GAS SPRING 

ABSTRACT OF THE DISCLOSURE 

A portable linear fastener driving tool is provided that drive staples, nails, or other 

linearly driven fasteners. The tool uses a gas spring principle, in which a cylinder filled with 

compressed gas is used to quickly force a piston through a driving stroke movement, while a 

driver also drives a fastener into a workpiece. The piston/driver is then moved back to its 

starting position by use of a rotary-to-linear lifter, and the piston again compresses the gas 

above the piston, thereby preparing the tool for another driving stroke. The driver has 

protrusions along its edges that contact the lifter, which lifts the driver during a return stroke. 

A pivotable latch is controlled to move into either an interfering position or a non-interfering 

position with respect to the driver protrusions, and acts as a safety device, by preventing the 

driver from making a full driving stroke at an improper time. 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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 ~ichard ~- ~eimbach I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City J:incinnati I State/Province I PH I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 2901 Markbreit Avenue 

Address 2 

City I J:;incinnati I State/Province I pH 
Postal Code I ~5209 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El lfhomas ~- t,lccardle I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City J:incinnati I State/Province I PH I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 525 Riddle Road 

Address 2 

City I J:;incinnati I State/Province I pH 
Postal Code I ~5215 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !Janny ~- l3olender I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

City I t,ardinia I State/Province I ~H I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 13225 Wardlow Road 

Address 2 

City I t,ardinia I State/Province I pH 

Postal Code I ~5111 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,teve I IJickinson I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City J:incinnati I State/Province I ~H I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 1064 Lenox Drive 

Address 2 

City I f:incinnati I State/Province I pH 

Postal Code I ~5245 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~oseph ~- l<nueven I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City J:;incinnati I State/Province I ~H I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 7286 Rita Lane 

Address 2 

City I J:incinnati I State/Province I pH 

Postal Code I ~5243 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El ~Obert ~- ~ance I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City j'Aidland I State/Province I ~H I Country of ResidencJ I 1-Js 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Mailing Address of Inventor: 

Address 1 14461 U.S. 68 

Address 2 

City I IVlidland I State/Province I pH 

Postal Code I ~5148 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El j:>an I t,toltz 

Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City t,ardinia I State/Province I ~H I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 12978 Prudy Road 

Address 2 

City I t,ardinia I State/Province I pH 

Postal Code 1 ~5111 I Countryi I 1us 
Inventor ~ I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El j'Aichael ~- !='etrocelli 

Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City '3ethel I State/Province I ~H I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 3114 State Route 133 

Address 2 

City I 13ethel I State/Province I pH 

Postal Code I ~5106 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 

I generated within this form by selecting the Add button. 

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 I ~0628 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Email Address red.gribbell@ieee.org Add Email I Remove Email I 

Application Information: 

Title of the Invention -ASTENER DRIVING TOOL USING A GAS SPRING 

Attorney Docket Number SEN0523.US7 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I rs I Suggested Figure for Publication (if any) 1117 

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. 

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 lo Limited Recognition (37 CFR 11.9) 

Customer Number ~0628 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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 Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I Continuation of . 14077313 ~013-11-12 

Prior Application Status Patented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

114077313 l□ ivision of I· 113770481 ~013-02-19 ~602282 ~013-12-10 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

113770481 pontinuation of I· 112913049 ~010-10-27 ~387718 ~013-03-05 

Prior Application Status !='atented . I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) 
Patent Number (YYYY-MM-DD) 

112913049 l□ ivision of I· 112243693 ~008-10-01 ~011441 ~011-09-06 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~2243693 J:laims benefit of provisional . 60977678 ~007-10-05 

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 time 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 
EFS Web 2.2.12 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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

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

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

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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 
[81 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 
[81 application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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 ~enco Brands, Inc. 

Mailing Address Information For Applicant: 

Address 1 1270 Ivy Pointe Boulevard 

Address 2 

City :;incinnati State/Province OH 

Country I 1-Js Postal Code 45245 

Phone Number 513-388-2000 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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Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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. ~ 
Organization Name I ~enco Brands, Inc. 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 ~270 Ivy Pointe Boulevard 

Address 2 

City t;incinnati I I State/Province OH 

Countryi I f.Js Postal Code 45245 

Phone Number 513-388-2000 Fax Number 

Email Address 

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

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 VF red Gribbell/ Date (YYYY-MM-DD) ~017-05-01 

First Name frederick I Last Name I pribbell Registration Number h33892 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

EFS Web 2.2.12 
Koki Holdings America Ltd. 

Ex. 1002, p. 238



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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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PTO/AIA/80 (07-12) 
Approved foruse through 11/30/2014. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond lo a collection of information unless it displays a valid 0MB control number. 

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO 

I hereby revoke all previous powers of attorney given in the application identified in the attached statement 
under 37 CFR 3.73(c). 
I hereby appoint: 

~ Practitioners associated with Customer Number: -140628 I OR 

□ Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used): 

Name Registration Name Registration 
Number Number 

As attomey(s} or agent(s) to represent the undersigned before the United states Patent and Trademark Office (USPTO) in connection with 
any and all patent applications assigned Q!]Jy to the undersigned according to the USPTO assignment records or assignments documents 
attached to this form in accordance with 37 CFR 3.73(c). 

Please change the correspondence address for the application identified In the attached statement under 37 CFR 3.73(c) to: 

~ The address associated with Customer Number: 140628 I OR 

□ Firm or 
Individual Name 

Address 

City I state Zip 

Country 

Telephone I Email 

Assignee Name and Address: Senco Brands, Inc. 
4270 Ivy Pointe Boulevard 
Cincinnati, Ohio 45245 

A copy of this fonn, together with a statement under 37 CFR 3.73(c) (Fonn PTO/AIA/96 or equivalent) is required to be 
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of 
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed. 

SIGNATURE of Assignee of Record 
The indi_:'idual whose signJture and title is supplied below is authorized to act on behalf of the assignee 

Signature ( !{)~ /'1/J~, Date }'2...- I/')'-.., )7 

cfiffor,£tt,1ff entrup 
V -

Name Telephone ( 513 388-2523 

Title Vice President, Legal, Risk and HR 
This collect,on of mformat1on 1s required by 37 CFR 1.31, 1.32 and 1.33. The information 1s required to obtain or retam a benefit by the publtc which 1s to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes 
to complete, including gathering, preparing, and submitting the completed appllcation form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you requite to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/583,202 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

15/583,202 

40628 

FILING or 
37l(c)DATE 

05/01/2017 

Frederick H. Gribbell, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 

GRPART 

UNIT 

3721 
FIL FEE REC'D 

1600 

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 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

SEN0523.US7 20 3 
CONFIRMATION NO. 6526 

FILING RECEIPT 

1111111111111111111111 m~m11w~1~ 111~1~ 11111111111111111111111 

Date Mailed: 05/08/2017 

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

lnventor(s) 
Richard L. Leimbach, Cincinnati, OH; 
Thomas A. Mccardle, Cincinnati, OH; 
Danny L. Bolender, Sardinia, OH; 
Steve Dickinson, Cincinnati, OH; 
Joseph R. Knueven, Cincinnati, OH; 
Robert L. Lance, Midland, OH; 
Dan Stoltz, Sardinia, OH; 
Michael V. Petrocelli, Bethel, OH; 

Applicant( s) 
Senco Brands, Inc., Cincinnati, OH; 

Assignment For Published Patent Application 
Senco Brands, Inc., Cincinnati, OH 

Power of Attorney: The patent practitioners associated with Customer Number 40628 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/077,313 11/12/2013 ABN 
which is a DIV of 13/770,481 02/19/2013 PAT 8602282 
which is a CON of 12/913,049 10/27/2010 PAT 8387718 
which is a DIV of 12/243,693 10/01/2008 PAT 8011441 
which claims benefit of 60/977,678 10/05/2007 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: No 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 05/05/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/583,202 
Projected Publication Date: 08/17/2017 

Non-Publication Request: No 

Early Publication Request: No 
Title 

FASTENER DRIVING TOOL USING A GAS SPRING 

Preliminary Class 

227 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

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

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

15/583,202 

40628 

05/01/2017 Richard L. Leimbach SEN0523.US7 
CONFIRMATION NO. 6526 

FORMALITIES LETTER 
Frederick H. Gribbell, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 

111111111111111111111111]~!1]!~1!~1!~1! ~I~~!~~ !I] 11111 111111111111111111 

Date Mailed: 05/08/2017 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. 

Applicant is given TWO MONTHS from the date of this Notice within which to file all required items below to avoid 
abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension fee under 
the provisions of 37 CFR 1.136(a). 

• Surcharge as set forth in 37 CFR 1.16(f) must be submitted. 
The surcharge is due for any one of: 

• late submission of the basic filing fee, search fee, or examination fee, 
• late submission of inventor's oath or declaration, 
• filing an application that does not contain at least one claim on filing, or 
• submission of an application filed by reference to a previously filed application. 

SUMMARY OF FEES DUE: 

The fee(s) required within TWO MONTHS from the date of this Notice to avoid abandonment is/are itemized 
below. No entity status discount is in effect. If applicant is qualified for small entity status, a written assertion of 
small entity status must be submitted to establish small entity status. (See 37 CFR 1.27). If applicant is qualified 
for micro entity status, an acceptable Certification of Micro Entity Status must be submitted to establish micro 
entity status. (See 37 CFR 1.29 and forms PTO/SB/15A and 15B.) 

• $ 140 surcharge. 
• $( 0) previous unapplied payment amount. 
•$140TOTALFEEBALANCEDUE. 

Items Required To Avoid Processing Delays: 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 
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• A properly executed inventor's oath or declaration has not been received for the following inventor(s): 
Robert L. Lance 

Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing 
or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more 
information and a suggested format, see Form PTO/SB/92 and MPEP 512. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy 
of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice". 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/tmekuria/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

CORRECTED ADS FORM 

Application Number 
15583202 

Title of Invention 

FASTENER DRIVING TOOL USING A GAS SPRING 

Inventor Information 

**If no data is shown, no data has been corrected** 

Data of Record 

Order Number 
1 

Name 

Richard L. Leimbach 

Residence Information 

Residency 
us-residency 

City 
Cincinnati 

State 
OH 

Country of us 
Residence 

Mailing Address of Inventor 

Address 1 
2901 Markbreit Avenue 

Address 2 

City,State/Province, 
Postal Code Cincinnati OH 45209 

Country us 

Corrected ADS 1.0 

Updated Data 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Order Number 
2 

Name 

Thomas A. Mccardle 

Residence Information 

Residency 
us-residency 

City 
Cincinnati 

State 
OH 

Country of us Residence 

Mailing Address of Inventor 

Address 1 
525 Riddle Road 

Address 2 

City,State/Province, 
Postal Code Cincinnati OH 45215 

Country us 

Corrected ADS 1.0 

Updated Data 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Order Number 
3 

Name 

Danny L. Bolender 

Residence Information 

Residency 
us-residency 

City 
Sardinia 

State 
OH 

Country of us Residence 

Mailing Address of Inventor 

Address 1 
13225 Wardlow Road 

Address 2 

City,State/Province, 
Postal Code Sardinia OH 45171 

Country us 

Corrected ADS 1.0 

Updated Data 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Order Number 
4 

Name 

Steve Dickinson 

Residence Information 

Residency 
us-residency 

City 
Cincinnati 

State 
OH 

Country of us Residence 

Mailing Address of Inventor 

Address 1 
4064 Lenox Drive 

Address 2 

City,State/Province, 
Postal Code Cincinnati OH 45245 

Country us 

Corrected ADS 1.0 

Updated Data 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Order Number 
5 

Name 

Joseph R. Knueven 

Residence Information 

Residency 
us-residency 

City 
Cincinnati 

State 
OH 

Country of us Residence 

Mailing Address of Inventor 

Address 1 
7286 Rita Lane 

Address 2 

City,State/Province, 
Postal Code Cincinnati OH 45243 

Country us 

Corrected ADS 1.0 

Updated Data 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Order Number 
6 

Name 

Robert L. Lance 

Residence Information 

Residency 
us-residency 

City 
Midland 

State 
OH 

Country of us Residence 

Mailing Address of Inventor 

Address 1 
14461 U.S. 68 

Address 2 

City,State/Province, 
Postal Code Midland OH 45148 

Country us 

Corrected ADS 1.0 

Updated Data 

Robert L. Lance Jr. 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Order Number 
7 

Name 

Dan Stoltz 

Residence Information 

Residency 
us-residency 

City 
Sardinia 

State 
OH 

Country of us Residence 

Mailing Address of Inventor 

Address 1 
12978 Prudy Road 

Address 2 

City,State/Province, 
Postal Code Sardinia OH 45171 

Country us 

Corrected ADS 1.0 

Updated Data 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Order Number 
8 

Name 

Michael V. Petrocelli 

Residence Information 

Residency 
us-residency 

City 
Bethel 

State 
OH 

Country of us Residence 

Mailing Address of Inventor 

Address 1 
3114 State Route 133 

Address 2 

City,State/Province, 
Postal Code Bethel OH 45106 

Country us 

Application Information 

Data of Record 

Title of Invention 

FASTENER DRIVING TOOL USING A GAS SPRING 

Attorney Docket 
Number SEN0523.US7 

Entity Type 
Regular Undiscounted 

Domestic Benefit/National Stage Information 

**If no data is shown, no data has been corrected** 

Updated Data 

Updated Data 

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 this 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(a). 

Corrected ADS 1.0 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Data of Record 

Prior Application Status 

Application Number 

Continuity Type 

Prior Application 
Number 

Filing Date 
(YYYY-MM-DD) 

Patent Number 

Issue Date 
(YYYY-MM-DD) 

Foreign Priority Information 

**If no data is shown, no data has been corrected** 

Updated Data 

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 (POX) the information will be used by the Office to 
automatically attempt retrieval pursuant to 37 CFR 1.SS(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 time period specified in 37 CFR 1.SS(g)(1 ). 

Data of Record Updated Data 

Application Number 

Country 

Filing Date 

Access Code 

Applicant Information 

**If no data is shown, no data has been corrected** 
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. 

Data of Record Updated Data 

Applicant Type 

Corrected ADS 1.0 
Koki Holdings America Ltd. 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

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

Name of the Deceased or 
Legally Incapacitated 
Inventor 

Applicant is an 
Organization 

Name 

Organization Name 

Address 1 

Address 2 

City,State/Province,Postal 
Code 

Country 

Phone Number 

Fax Number 

Email Address 

Assignee Information including Non-Applicant Assignee Information 

**If no data is shown, no data has been corrected** 
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37 of 
the CFR to have an assignment recorded in the Office 

Data of Record Updated Data 

Order 

Applicant is an 
Organization 

Name 

Corrected ADS 1.0 
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Document Description: Application Data Sheet to update/correct info 
Doc Code: ADS.CORR 

Organization Name 

Mailing Address 

Address 1 

Address 2 

City,State/Province,Postal 
Code 

Country 

Phone Number 

Fax Number 

Email Address 

Signature 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). 

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, filljoint inventors who are 
the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on 
behalf of filljoint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature Registration Number 
/Fred Gribbell/ 33892 

First Name Last Name 
Frederick Gribbell 

Corrected ADS 1.0 
Koki Holdings America Ltd. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: Richard L. Leimbach, et al. Art Unit: 3721 

Serial No.: 15/583,202 Examiner: ___ _ 

Filed: May 1, 2017 Confirmation No. 6526 

For: FAS TENER DRIVING TOOL USING A GAS SPRING 

RESPONSE TO NOTICE TO FILE MISSING PARTS 

Mail Stop Missing Parts 
COMMISSIONER FOR PATENTS 
PO Box 1450 
Alexandria, VA 22313-1450 

Dear Sir or Madam: 

In an Office Action mailed on May 8, 2017, the Office stated that a proper inventor's oath 

or declaration was not submitted for the inventor "Robert L. Lance." However, a Substitute 

Statement was submitted for Robert L. Lance, Jr., which is the correct name of this inventor. 

The problem lies in the Application Data Sheet (ADS): that inventor was listed as "Robert 

L. Lance," without the "Junior" suffix in the ADS. Therefore, the Application Data Sheet is being 

corrected as part of this Response documentation. The PTO's electronic Application Data Sheet 

correction system will be used to add the appropriate suffix. Once that is in place, the previously­

filed Substitute Statement for Robert L. Lance, Jr. will correctly correspond to this change to the 

Application Data Sheet information for inventor Mr. Lance. 

Serial No.: 15/583,202 -1- Attorney Docket: SEN0523.US7 
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The PTO fee is being submitted for a change in inventorship, as according to 37 C.F.R. § 

1.48(a), using the PTO's electronic fee payment system. In addition, the "missing parts" fee, as 

according to 37 C.F.R. § 1.16(f), is being submitted, also using the PTO's electronic fee payment 

system. The Director of Patents and Trademarks is hereby authorized to charge any underpayment 

or credit any overpayment of fees incurred due to this amendment to Deposit Account No. 50-2116. 

(Please note: because of the constraints of the PTO electronic filing system, these fee payments and 

corresponding documents might be split into two different payment sessions; if so, the corrections 

to the ADS and the fee payment under 37 C.F.R. § 1.48(a) will be done first.) 

Applicant respectfully submits that the proper inventorship documents are, by this 

Response, now in place in the PTO records, and requests the PTO to send a corrected Filing 

Receipt after this Response has been entered in the PTO records. Thank you. 

(submitted electronically, June 9, 2017) 

\al 4 \docs\sen0523us7 .amdO.doc 

Serial No.: 15/583,202 

Respectfully submitted, 

RICHARD L. LEIMBACH, et al. 

By: I Frederick H. Gribbell I 
Frederick H. Gribbell 
Attorney for Applicant 
Registration No. 33,892 

FREDERICK H. GRIBBELL, LLC 
5515 Timber Way Drive 
Cincinnati, Ohio 45238 
(513) 891-2100 
FAX: (513) 891-2100 
e-mail: fred.gribbell@ieee.org 

-2- Attorney Docket: SEN0523.US7 
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Electronic Patent Application Fee Transmittal 

Application Number: 15583202 

Filing Date: 01-May-2017 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: 

Filer: Frederick H. Gribbell 

Attorney Docket Number: SEN0523.US7 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Koki Holdings America Ltd. 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 140 
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Electronic Acknowledgement Receipt 

EFSID: 29451135 

Application Number: 15583202 

International Application Number: 

Confirmation Number: 6526 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: 

Customer Number: 40628 

Filer: Frederick H. Gribbell 

Filer Authorized By: 

Attorney Docket Number: SEN0523.US7 

Receipt Date: 09-JUN-2017 

Filing Date: 01-MA Y-2017 

Time Stamp: 15:19:51 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $140 

RAM confirmation Number 061217INTEFSW15195000 

Deposit Account 502116 

Authorized User Frederick Gribbell 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

124439 

1 
Application Data Sheet to update/ 

CorrectedADS.pdf no 11 
correct info 

abf850a9ad04f4aa3bd8See03cb4050eea5t 
69ea 

Warnings: 

Information: 

28517 

2 Request for Corrected Filing Receipt sen0523us7amd0.pdf no 2 
32cb 154a90842959251 Se5454e09c656476 

f0fc3 

Warnings: 

Information: 

30040 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
fc7ee9ed 1 ddf03a74681 a78a83636ddc1 Sb 

b6c05 

Warnings: 

Information: 

Total Files Size (in bytes) 182996 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: Richard L. Leimbach, et al. Art Unit: 3721 

Serial No.: 15/583,202 Examiner: ___ _ 

Filed: May 1, 2017 Confirmation No. 6526 

For: FAS TENER DRIVING TOOL USING A GAS SPRING 

RESPONSE TO NOTICE TO FILE MISSING PARTS 

Mail Stop Missing Parts 
COMMISSIONER FOR PATENTS 
PO Box 1450 
Alexandria, VA 22313-1450 

Dear Sir or Madam: 

In an Office Action mailed on May 8, 2017, the Office stated that a proper inventor's oath 

or declaration was not submitted for the inventor "Robert L. Lance." However, a Substitute 

Statement was submitted for Robert L. Lance, Jr., which is the correct name of this inventor. 

The problem lies in the Application Data Sheet (ADS): that inventor was listed as "Robert 

L. Lance," without the "Junior" suffix in the ADS. Therefore, the Application Data Sheet is being 

corrected as part of this Response documentation. The PTO's electronic Application Data Sheet 

correction system will be used to add the appropriate suffix. Once that is in place, the previously­

filed Substitute Statement for Robert L. Lance, Jr. will correctly correspond to this change to the 

Application Data Sheet information for inventor Mr. Lance. 

Serial No.: 15/583,202 -1- Attorney Docket: SEN0523.US7 
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The PTO fee is being submitted for a change in inventorship, as according to 37 C.F.R. § 

1.48(a), using the PTO's electronic fee payment system. In addition, the "missing parts" fee, as 

according to 37 C.F.R. § 1.16(f), is being submitted, also using the PTO's electronic fee payment 

system. The Director of Patents and Trademarks is hereby authorized to charge any underpayment 

or credit any overpayment of fees incurred due to this amendment to Deposit Account No. 50-2116. 

(Please note: because of the constraints of the PTO electronic filing system, these fee payments and 

corresponding documents might be split into two different payment sessions; if so, the corrections 

to the ADS and the fee payment under 37 C.F.R. § 1.48(a) will be done first.) 

Applicant respectfully submits that the proper inventorship documents are, by this 

Response, now in place in the PTO records, and requests the PTO to send a corrected Filing 

Receipt after this Response has been entered in the PTO records. Thank you. 

(submitted electronically, June 9, 2017) 

\al 4 \docs\sen0523us7 .amdO.doc 

Serial No.: 15/583,202 

Respectfully submitted, 

RICHARD L. LEIMBACH, et al. 

By: I Frederick H. Gribbell I 
Frederick H. Gribbell 
Attorney for Applicant 
Registration No. 33,892 

FREDERICK H. GRIBBELL, LLC 
5515 Timber Way Drive 
Cincinnati, Ohio 45238 
(513) 891-2100 
FAX: (513) 891-2100 
e-mail: fred.gribbell@ieee.org 

-2- Attorney Docket: SEN0523.US7 
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Electronic Patent Application Fee Transmittal 

Application Number: 15583202 

Filing Date: 01-May-2017 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Filer: Frederick H. Gribbell 

Attorney Docket Number: SEN0523.US7 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

LATE FILING FEE FOR OATH OR DECLARATION 1051 1 140 140 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 140 
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Electronic Acknowledgement Receipt 

EFSID: 29451802 

Application Number: 15583202 

International Application Number: 

Confirmation Number: 6526 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Customer Number: 40628 

Filer: Frederick H. Gribbell 

Filer Authorized By: 

Attorney Docket Number: SEN0523.US7 

Receipt Date: 09-JUN-2017 

Filing Date: 01-MA Y-2017 

Time Stamp: 15:32:50 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $140 

RAM confirmation Number 061217INTEFSW15363200 

Deposit Account 502116 

Authorized User Frederick Gribbell 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

28517 

1 Miscellaneous Incoming Letter sen0523us7amd0.pdf no 2 
32cb 154a90842959251 Se5454e09c656476 

f0fc3 

Warnings: 

Information: 

30098 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
e6ef4 bee 7222a402b7 be04af89809f83 0e 78 

ab8c 

Warnings: 

Information: 

Total Files Size (in bytes) 58615 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Document code: WFEE 

United States Patent and Trademark Office 
Sales Receipt for Accounting Date: 06/12/2017 

MTEKLEMI SALE #00000029 Mailroom Dt: 06/09/2017 15583202 
01 FC: 1622 140.00 OP 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
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 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/583,202 05/01/2017 3721 1740 SEN0523.US7 20 3 

40628 
CONFIRMATION NO. 6526 

UPDATED FILING RECEIPT 
Frederick H. Gribbell, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 

1111111111111111111111 m~m11wi~ ~11, 11111111111111111111111 

Date Mailed: 06/15/2017 

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

lnventor(s) 
Richard L. Leimbach, Cincinnati, OH; 
Thomas A. Mccardle, Cincinnati, OH; 
Danny L. Bolender, Sardinia, OH; 
Steve Dickinson, Cincinnati, OH; 
Joseph R. Knueven, Cincinnati, OH; 
Robert L. Lance JR., Midland, OH; 
Dan Stoltz, Sardinia, OH; 
Michael V. Petrocelli, Bethel, OH; 

Applicant( s) 
Senco Brands, Inc., Cincinnati, OH; 

Assignment For Published Patent Application 
Senco Brands, Inc., Cincinnati, OH 

Power of Attorney: The patent practitioners associated with Customer Number 40628 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/077,313 11/12/2013 PAT 9676088 
which is a DIV of 13/770,481 02/19/2013 PAT 8602282 
which is a CON of 12/913,049 10/27/2010 PAT 8387718 
which is a DIV of 12/243,693 10/01/2008 PAT 8011441 
which claims benefit of 60/977,678 10/05/2007 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: No 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 05/05/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/583,202 
Projected Publication Date: 09/21/2017 

Non-Publication Request: No 

Early Publication Request: No 
Title 

FASTENER DRIVING TOOL USING A GAS SPRING 

Preliminary Class 

227 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

Select USA 

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

Substitute for Form PTO-875 15/583,202 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

15/583,202 

40628 
Frederick H. Gribbell, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants: Richard L. Leimbach et al. Examiner: 
Serial No.: 15/583,202 Group Art Unit: 3721 
Filing Date: 05/01/2017 Confirmation No.: 6526 
Title: FASTENER DRIVING TOOL USING A GAS SPRING 

Attorney Docket No.: SEN0523.US7 
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(Under 37 CFR 1.97(b) or 1.97(c)) 

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

Sir: 

PATENT 

Applicant wishes to bring to the attention of the Examiner the documents identified on the 
attached form PTO-1449. Applicant respectfully requests that these documents be made of record in the 
present application. 

A copy of each non-US patent document cited in the attached PTO-1449 form is enclosed. 

37 CFR 1.97(b) 

The Information Disclosure Statement submitted herewith is being filed within three (3) months 
of the filing of a national application other than a continued prosecution application under 37 CFR 
1.53(d); within three (3) months of the date of entry of the national stage as set forth in 37 CFR 1.491 in 
an international application; before the mailing of a first Office Action on the merits, or before the 
mailing of a first Office Action after the filing of a request for continued examination under 37 CFR 
1.114. 

There should be no fees associated with this paper. However, the Director of Patents and 
Trademarks is hereby authorized to charge any underpayment of fees incurred due to this paper to 
Deposit Account No. 50-2116. 

Serial No.: 15/583,202 

Respectfully submitted, 

RICHARD L. LEIMBACH et al. 

By: I Frederick H. Gribbell I 

Frederick H. Gribbell 
Registration No. 33,892 
Attorney for Applicant 

Attorney Docket: SEN0523.US7 
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Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
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National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Application No. 
15/583,202 

Applicant(s) 
Leimbach et al. 

Office Action Summary Examiner 
MICHELLE LOPEZ 

Art Unit 
3731 

AIA (FITF) Status 
No 

-- 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 5/1/17. 
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on . 

2a)O This action is FINAL. 2b) 0 This action is non-final. 
3)0 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) O Claim(s) __ is/are allowed. 

7) 0 Claim(s) 1,8 and 18 is/are rejected. 

8) 0 Claim(s) 2-7,9-17 and 19-20 is/are objected to. 

9) O 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)0 The specification is objected to by the Examiner. 

11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O 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)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 Certified copies of the priority documents have been received. 

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

3.0 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) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) O Other: __ . 

Part of Paper No./Mail Date 20190318 
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Application/Control Number: 15/583,202 
Art Unit: 3731 

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

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

2. This action is in response to the application filed on 05/01/2017. 

3. Claims 1-20 are pending and have been examined. 

Specification 

4. The disclosure is objected to because of the following informalities: the 

Page 2 

continuing data on page one requires updating to reflect status of parent application. 

Appropriate correction is required. 

Information Disclosure Statement 

5. The information disclosure statement (IDS) submitted on 01/31/18 and 05/01/17 

are in compliance with the provisions of 37 CFR 1.97. Accordingly, the information 

disclosure statement is being considered by the examiner. 

Double Patenting Rejection 

The nonstatutory double patenting rejection is based on a judicially created 

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 

unjustified or improper timewise extension of the "right to exclude" granted by a patent 

and to prevent possible harassment by multiple assignees. A nonstatutory double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference 

claim(s) because the examined application claim is either anticipated by, or would have 

been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 

USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 201 0 (Fed. 
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Application/Control Number: 15/583,202 Page 3 
Art Unit: 3731 

Cir. 1993); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 

686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 

(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). A timely 

filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may be used 

to overcome an actual or provisional rejection based on nonstatutory double patenting 

provided the reference application or patent either is shown to be commonly owned with 

the examined application, or claims an invention made as a result of activities 

undertaken within the scope of a joint research agreement. See MPEP § 717.02 for 

applications subject to examination under the first inventor to file provisions of the AIA 

as explained in MPEP § 2159. See MPEP §§ 706.02(1)(1) - 706.02(1)(3) for applications 

not subject to examination under the first inventor to file provisions of the AIA. A 

terminal disclaimer must be signed in compliance with 37 CFR 1.321 (b). 

The USPTO Internet website contains terminal disclaimer forms which may be 

used. Please visit www.uspto.gov/patenVpatents-forms. The filing date of the application 

in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, 

PTO/AIN25, or PTO/AIN26) should be used. A web-based eTerminal Disclaimer may 

be filled out completely online using web-screens. An eTerminal Disclaimer that meets 

all requirements is auto-processed and approved immediately upon submission. For 

more information about eTerminal Disclaimers, refer to 

www.uspto.gov/patents/process/file/ets/guidance/eTD~info~l.jsp. 4. 

6. Claims 1, 8 and 18 are rejected under the judicially created doctrine of 

obviousness-type double patenting as being unpatentable over claims 1 and 30 of U.S. 

Patent No. 8,011,547 and claim 1 of 8,267,297. Although the conflicting claims are not 
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Application/Control Number: 15/583,202 
Art Unit: 3731 

Page 4 

identicaL they are not patentably distinct from each other because a person having ordinary skill 

in the art would have found the claims of the instant application to be obvious variations of the 

claims of the patents. While the claims of the present application may not recite, as for example, 

a latch member, these differences in the claimed scope and terminology and the elimination of 

this language from the patent claims would have been obvious to one having ordinary skill in the 

art. 

Allowable Subject Matter 

7. Claims 2-7, 9-17 and 19-20 are objected to as being dependent upon a rejected 

base claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 

Conclusion 

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

examiner should be directed to MICHELLE LOPEZ whose telephone number is 

(571 )272-4464. The examiner can normally be reached on Monday thru Friday 8:30 am 

to 4:30 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, Thanh Truong can be reached on (571 )272-4472. The fax phone number 

for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Application/Control Number: 15/583,202 
Art Unit: 3731 

Page 5 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MICHELLE LOPEZ/ 
Primary Examiner, Art Unit 3731 
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Doc Code: DIST.E.FILE 
Document Description: Electronic Terminal Disclaimer - Filed 

PTO/SB/26 
U.S. Patent and Trademark Office 

Department of Commerce 

Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A 
"PRIOR" PATENT 

Application Number 15583202 

Filing Date 01-May-2017 

First Named Inventor Richard Leimbach 

Attorney Docket Number SEN0523.US7 

Title of Invention 

FASTENER DRIVING TOOL USING A GAS SPRING 

l'vl Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding 
iL:::,J Office Action 

IZJ This electronic Terminal Disclaimer is not being used for a Joint Research Agreement. 

Owner Percent Interest 

Kyocera Senco Industrial Tools, Inc. 100% 

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the 
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration 
date of the full statutory term of prior patent number(s) 

8267297 

8011547 

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly 
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors 
or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant 
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent 
is presently shortened by any terminal disclaimer," in the event that said prior patent later: 
- expires for failure to pay a maintenance fee; 
- is held unenforceable; 
- is found invalid by a court of competent jurisdiction; 
- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
- has all claims canceled by a reexamination certificate; 
- is reissued; or 
- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 
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Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request. 

0 
I certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d) 
required for this terminal disclaimer has already been paid in the above-identified application. 

Applicant claims the following fee status: 

Q Small Entity 

Q Micro Entity 

@ Regular Undiscounted 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am: 

@ An attorney or agent registered to practice before the Patent and Trademark Office who is of record in 
this application 

Registration Number 33892 

Q A sole inventor 

0 

0 

A joint inventor; I certify that I am authorized to sign this submission on behalf of all of the inventors as evidenced by the 
power of attorney in the application 

A joint inventor; all of whom are signing this request 

Signature 
/Fred Gribbell/ 

Name Frederick H. Gribbell 

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See MPEP § 324. 
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Electronic Patent Application Fee Transmittal 

Application Number: 15583202 

Filing Date: 01-May-2017 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Filer: Frederick H. Gribbell 

Attorney Docket Number: SEN0523.US7 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

STATUTORY OR TERMINAL DISCLAIMER 1814 1 160 160 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Doc Code: DISQ.E.FILE 
Document Description: Electronic Terminal Disclaimer -Approved 

Application No.: 15583202 

Filing Date: 01-May-2017 

Applicant/Patent under Reexamination: Leimbach 

Electronic Terminal Disclaimer filed on June 17, 2019 

C8J APPROVED 

This patent is subject to a terminal disclaimer 

0 DISAPPROVED 

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web 

U.S. Patent and Trademark Office 
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Electronic Acknowledgement Receipt 

EFSID: 36317306 

Application Number: 15583202 

International Application Number: 

Confirmation Number: 6526 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Customer Number: 40628 

Filer: Frederick H. Gribbell 

Filer Authorized By: 

Attorney Docket Number: SEN0523.US7 

Receipt Date: 17-JUN-2019 

Filing Date: 01-MA Y-2017 

Time Stamp: 14:25:28 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $160 

RAM confirmation Number 061819INTEFSW14252500 

Deposit Account 502116 

Authorized User Frederick Gribbell 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

33524 

1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2 
131 d78956f8db6e0c93eeb664e0e8ee2fee 

9915 

Warnings: 

Information: 

30308 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
eOcd 1 b9c1 Saa3c8272bcc9a 177d3bf6acd7 

dec06 

Warnings: 

Information: 

Total Files Size (in bytes) 63832 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors: Richard L. Leimbach, et al. : Art Unit: 3731 

Serial No.: 15/583,202 : Examiner: Michelle Lopez 

Filed: May 1, 2017 : Confirmation No. 6526 

For: FASTENER DRIVING TOOL USING A GAS SPRING 

Mail Stop Amendment 
COMMISSIONER FOR PATENTS 
PO Box 1450 
Alexandria, VA 22313-1450 

Dear Sir or Madam: 

AMENDMENT 

INTRODUCTORY COMMENTS 

Claims 1-20 are pending in the application. 

Claims 1, 8, and 18 currently stand rejected (a non-Final rejection). 

Claims 2-7, 9-17, and 19-20 currently are objected to. 

Please amend the above-identified application as follows: 

Serial No.: 15/583,202 -1- Attorney Docket: SEN0523.US7 
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REMARKS 

Informalities 

In the Office Action mailed on March 19, 2019, the Examiner objected to the disclosure 

because the status of one of the priority documents has changed, and needs to be updated. A 

substitute paragraph is being submitted by this Amendment, which should correct that problem. 

Double Patenting 

In the above-identified Office Action, the Examiner stated that claims 1, 8, and 18 were 

rejected on the ground of judicially created obviousness-type double patenting over certain claims 

of U.S. Patent Nos. 8,011,547 and 8,267,297, which are patents all commonly owned by Senco, as 

is the instant application. 

A Terminal Disclaimer (for each above patent) has been filed earlier today-using the 

PTO's automatic EFS-Web function, along with the statutory fee payment, which should overcome 

the double patenting rejection. There were no rejections based on prior art in this Office Action, so 

this application now should be in condition for allowance. 

"Objected To" Claims 

In the above-identified Office Action, the Examiner stated that claims 2-7, 9-17, and 19-20 

comprised allowable subject matter if they would be rewritten in independent form. Applicant 

acknowledges this status with thanks. These claims not being amended at this time, since the 

independent claims 1, 8, and 18 should be allowable after the Terminal Disclaimers are entered. 

Amendments to Claims 

The transitory phrase, "characterized in that," has been replaced by the word, "wherein," in 

all three independent claims. Applicant respectfully submits that this change does not render these 

claims obvious, or unpatentable in any other way. 

Other changes to the claims have been made to simplify the wording of those claims, and to 

make the claims more consistent. No new subject matter is involved, and Applicant respectfully 

Serial No.: 15/583,202 -9- Attorney Docket: SEN0523.US7 
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submits that these changes do not render those claims obvious, or unpatentable in any other way. 

Conclusion 

The patent status has been updated in Paragraph [0002], as required by the Examiner. The 

appropriate Terminal Disclaimers have been filed, as suggested by the Examiner. Applicant 

believes this application is now in condition for allowance, and respectfully requests the Examiner 

to issue a Notice of Allowance. 

There should be no other fees associated with this amendment. However, the Director of 

Patents and Trademarks is hereby authorized to charge any underpayment of fees incurred due to 

this amendment to Deposit Account No. 50-2116. 

Applicant respectfully requests the Examiner to favorably consider this submission and 

allow the pending claims. 

(submitted electronically, June 17, 2019) 

\al 8\docs\sen0523us7 .amdl .doc 

Serial No.: 15/583,202 -10-

Respectfully submitted, 

RICHARD L. LEIMBACH, et al. 

By: I Frederick H. Gribbell I 
Frederick H. Gribbell 
Attorney for Applicant 
Registration No. 33,892 

FREDERICK H. GRIBBELL, LLC 
5515 Timber Way Drive 
Cincinnati, Ohio 45238 
(513) 891-2100 
FAX: (513) 891-2100 
e-mail: fred.gribbell@ieee.org 

Attorney Docket: SEN0523.US7 
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Electronic Acknowledgement Receipt 

EFSID: 36318224 

Application Number: 15583202 

International Application Number: 

Confirmation Number: 6526 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Customer Number: 40628 

Filer: Frederick H. Gribbell 

Filer Authorized By: 

Attorney Docket Number: SEN0523.US7 

Receipt Date: 17-JUN-2019 

Filing Date: 01-MA Y-2017 

Time Stamp: 14:43:56 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

57867 

1 sen0523us7amd l .pdf yes 10 
c650853ec20940Sa707b 16c7e012772dceb 

698e7 
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Multipart Description/PDF files in .zip description 

Document Description Start End 

Amendment/Req. Reconsideration-After Non-Final Reject 1 1 

Claims 2 8 

Applicant Arguments/Remarks Made in an Amendment 9 10 

Warnings: 

Information: 

Total Files Size (in bytes) 57867 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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AMENDMENTS TO THE WRITTEN DESCRIPTION 

IN THE SPECIFICATION 

Please replace paragraph [0002] on page 1, with the following rewritten paragraph: 

-- The present application is a continuation of Serial No. 14/077,313, titled FASTENER 

DRIVING TOOL USING A GAS SPRING, filed on November 12, 2013, now U.S. Patent No. 

9,676,088; which is a divisional of Serial No. 13/770,481, titled FASTENER DRIVING TOOL 

USING A GAS SPRING, filed on February 19, 2013, now U.S. Patent No. 8,602,282; which is a 

continuation of Serial No. 12/913,049, titled METHOD FOR CONTROLLING A FASTENER 

DRIVING TOOL USING A GAS SPRING," filed on October 27, 2010, now U.S. Patent No. 

8,387,718; which is a divisional of Serial No. 12/243,693, titled "METHOD FOR 

CONTROLLING A FASTENER DRIVING TOOL USING A GAS SPRING," filed on October 1, 

2008, now U.S. Patent No. 8,011,441; which claims priority to provisional patent application Serial 

No. 60/977,678, titled "FASTENER DRIVING TOOL USING A GAS SPRING," filed on October 

5, 2007. --
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AMENDMENTS TO THE CLAIMS 

Please amend claims 1, 3, 5, 7, 8, 11, 14, 16, 18, and 20, as follows: 

1. (Currently amended) A fastener driver adapted for use in a fastener driving tool, said 

fastener driver comprising: 

(a) a hollow cylinder having a movable piston therewithin, said hollow cylinder containing 

a displacement volume created by a stroke of said piston; 

(b) a guide body that is sized and shaped to receive a fastener that is to be driven; 

(c) a movable driver that is in communication with said piston, said movable driver being 

sized and shaped to push said fastener from said guide body; 

( d) a storage chamber that is in fluidic communication at all times with said displacement 

volume of the cylinder, such that said storage chamber and said displacement volume are initially 

charged with a pressurized gas and remain above atmospheric pressure during all portions of an 

operating cycle, in which said pressurized gas is re-used for more than one driving cycle; and 

( e) a lifter that, under first predetermined conditions, moves said movable driver from a 

driven position toward a ready position; 

characterized in that, wherein: said cylinder and piston act as a gas spring, under second 

predetermined conditions, to move said movable driver from its ready position toward [[its]] .!! 

driven position, using said pressurized gas of both said storage chamber and said displacement 

volume acting on said piston. 

2. (Original) The fastener driver of claim 1, wherein said movable driver comprises an 

elongated shape with at least one longitudinal edge, and having a plurality of protrusions that are 

located along said at least one longitudinal edge, said plurality of protrusions being spaced-apart 

from one another. 

3. (Currently amended) The fastener driver of claim 1, wherein said lifter comprises at least 

one disk that includes at least one extension that protrudes from its surface which, under first 

Serial No.: 15/583,202 -3- Attorney Docket: SEN0523.US7 
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predetermined conditions, contacts said movable driver and forces said movable driver to move 

from its driven position toward its ready position, using a rotary-to-linear motion. 

4. (Original) The fastener driver of claim 3, wherein said movable driver comprises an 

elongated shape with at least one longitudinal edge, and having a plurality of protrusions that are 

located along said at least one longitudinal edge, said plurality of protrusions being spaced-apart 

from one another, such that said at least one extension of said lifter fits in a space between said 

spaced-apart plurality of protrusions, and a rotating motion of said lifter causes said at least one 

extension of the lifter to engage said plurality of protrusions of the movable driver, thereby causing 

said movable driver to move in a substantially linear direction within a driver track of said guide 

body. 

5. (Currently amended) The fastener driver of claim 4, further comprising: a magazine that 

contains a plurality of fasteners, said magazine providing a fastener at a receiving position of said 

driver track of the guide body so that, during a driving stroke, said movable driver moves from said 

ready position toward said driven position, while pushing said fastener toward an exit portion of 

said driver track. 

6. (Original) The fastener driver of claim 1, wherein: said hollow cylinder is the sole 

pressurized cylinder of the fastener driver. 

7. (Currently amended) The fastener driving tool of claim 1, wherein said fastener driver is 

designed to operate in a repeatable cycle of driving events, in which each driving event includes: (a) 

a driving stroke under said first predetermined conditions, which causes said movable driver to 

move from said ready position to toward said driven position, and (b) a return stroke under said 

second predetermined conditions, which causes said movable driver to move from said driven 

position to toward said ready position. 

8. (Currently amended) A fastener driving tool, comprising: 

Serial No.: 15/583,202 -4- Attorney Docket: SEN0523.US7 

Koki Holdings America Ltd. 
Ex. 1002, p. 312



(a) a hollow cylinder having a movable piston therewithin, said hollow cylinder containing 

a displacement volume created by a stroke of said piston; 

(b) a guide body that is sized and shaped to receive a fastener that is to be driven; 

(c) a movable driver that moves with said piston, said movable driver being sized and 

shaped to push said fastener from said guide body; 

( d) a storage chamber that is in fluidic communication at all times with said displacement 

volume of the cylinder, such that said storage chamber and said displacement volume are initially 

charged with a pressurized gas and remain above atmospheric pressure during all portions of an 

operating cycle, in which said pressurized gas is re-used for more than one driving cycle; 

( e) an on-board electrical energy source, with no external energy source attached to said 

fastener driving tool; 

(f) a lifter that, under first predetermined conditions, moves said movable driver from a 

driven position toward a ready position; 

(g) a prime mover that is powered by said on-board electrical energy source, said prime 

mover causing said lifter to move, under first predetermined conditions; and 

(h) a housing that holds said hollow cylinder, guide body, movable driver, storage chamber, 

on-board electrical energy source, lifter, and prime mover as a single, portable hand-operable tool; 

characterized in that, wherein: said cylinder and piston act as a gas spring, under second 

predetermined conditions, to move said movable driver from its ready position toward [[its]] .!! 

driven position, using said pressurized gas of both said storage chamber and said displacement 

volume acting on said piston. 

9. (Original) The fastener driving tool of claim 8, wherein said on-board electrical energy 

source comprises a battery. 

10. (Original) The fastener driving tool of claim 8, wherein said prime mover comprises an 

electric motor. 
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11. (Currently amended) The fastener driving tool of claim 8, wherein said fastener driving 

tool is designed to operate in a repeatable cycle of driving events, in which each driving event 

includes: (a) a driving stroke under said first predetermined conditions, which causes said movable 

driver to move from said ready position to toward said driven position, and (b) a return stroke under 

said second predetermined conditions, which causes said movable driver to move from said driven 

position to toward said ready position. 

12. (Original) The fastener driving tool of claim 8: wherein said prime mover is powered by 

an electrical power supply that is carried on said tool. 

13. (Original) The fastener driving tool of claim 8, wherein said movable driver comprises 

an elongated shape with at least one longitudinal edge, and having a plurality of protrusions that are 

located along said at least one longitudinal edge, said plurality of protrusions being spaced-apart 

from one another. 

14. (Currently amended) The fastener driving tool of claim 8, wherein said lifter comprises 

at least one disk that includes at least one extension that protrudes from its surface which, under 

first predetermined conditions, contacts said movable driver and forces said movable driver to 

move from its driven position toward its ready position, using a rotary-to-linear motion. 

15. (Original) The fastener driving tool of claim 14, wherein said movable driver comprises 

an elongated shape with at least one longitudinal edge, and having a plurality of protrusions that are 

located along said at least one longitudinal edge, said plurality of protrusions being spaced-apart 

from one another, such that said at least one extension of said lifter fits in a space between said 

spaced-apart plurality of protrusions, and a rotating motion of said lifter causes said at least one 

extension of the lifter to engage said plurality of protrusions of the movable driver, thereby causing 

said movable driver to move in a substantially linear direction within a driver track of said guide 

body. 
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16. (Currently amended) The fastener driving tool of claim 15, further comprising: a 

magazine that contains a plurality of fasteners, said magazine providing a fastener at a receiving 

position of said driver track of the guide body so that, during a driving stroke, said movable driver 

move~ from said ready position toward said driven position, while pushing said fastener toward an 

exit portion of said driver track. 

17. (Original) The fastener driving tool of claim 8, wherein: said hollow cylinder is the sole 

pressurized cylinder of the fastener driving tool. 

18. (Currently amended) A fastener driver adapted for use in a fastener driving tool, said 

fastener driver comprising: 

(a) a hollow cylinder having a movable piston therewithin, said hollow cylinder containing 

a displacement volume created by a stroke of said piston; 

(b) a guide body that is sized and shaped to receive a fastener that is to be driven; 

(c) a movable driver that is in communication with said piston, said movable driver being 

sized and shaped to push said fastener from said guide body; 

( d) a storage chamber that is in fluidic communication at all times with said displacement 

volume of the cylinder, such that said storage chamber and said displacement volume are initially 

charged with a pressurized gas and remain above atmospheric pressure during all portions of an 

operating cycle, in which said pressurized gas is re-used for more than one driving cycle; and 

(e) a rotating lifter that, under first predetermined conditions, moves said movable driver 

from a driven position toward a ready position, using a rotary-to-linear motion. 

characterized in that, wherein: said cylinder and piston act as a gas spring, under second 

predetermined conditions, to move said movable driver from its ready position toward [[its]] .!! 

driven position, using said pressurized gas of both said storage chamber and said displacement 

volume acting on said piston. 

19. (Original) The fastener driver of claim 18, wherein said movable driver comprises an 

elongated shape with at least one longitudinal edge, and having a plurality of protrusions that are 
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located along said at least one longitudinal edge, said plurality of protrusions being spaced-apart 

from one another. 

20. (Currently amended) The fastener driver of claim 18, wherein said rotating lifter 

comprises at least one disk that includes at least one extension that protrudes from its surface 

which, under first predetermined conditions, contacts said movable driver and forces said movable 

driver to move from its driven position toward its ready position, using said rotary-to-linear motion. 
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http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

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

Certified copies: 
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1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file areply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
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5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

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

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

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

Attachment(s) 
1. D Notice of References Cited (PT0-892) 5. 0 Examiner's Amendment/Comment 

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

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. __ . 

/MICHELLE LOPEZ/ 
Primary Examiner, Art Unit 3731 

U.S. Patent and Trademark Office 
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Terminal Disclaimer 
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1 . The terminal disclaim er filed on 06/17 /19 disclaiming the terminal portion of any 

patent granted on this application which would extend beyond the expiration date of US 

Patent 8,011,547 and 8,267,297 has been reviewed and is accepted. The terminal 

disclaimer has been recorded. 

Conclusion 

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

examiner should be directed to MICHELLE LOPEZ whose telephone number is 

(571 )272-4464. The examiner can normally be reached on Monday thru Friday 8:30 am 

to 4:30 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, Thanh Truong can be reached on (571 )272-4472. The fax phone number 

for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
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 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

15/583,202 05/01/2017 3731 1740 SEN0523.US7 20 3 

40628 
CONFIRMATION NO. 6526 

CORRECTED FILING RECEIPT 
Frederick H. Gribbell, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 

1111111111111111111111 m~m11!~~ ~iwu~,~ 11111111111111111111111 

Date Mailed: 08/30/2019 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 
Richard L. Leimbach, Cincinnati, OH; 
Thomas A. Mccardle, Cincinnati, OH; 
Danny L. Bolender, Sardinia, OH; 
Steve Dickinson, Cincinnati, OH; 
Joseph R. Knueven, Cincinnati, OH; 
Robert L. Lance JR., Midland, OH; 
Dan Stoltz, Sardinia, OH; 
Michael V. Petrocelli, Bethel, OH, Deceased; 

Applicant( s) 
Senco Brands, Inc., Cincinnati, OH; 

Assignment For Published Patent Application 
Senco Brands, Inc., Cincinnati, OH 

Power of Attorney: The patent practitioners associated with Customer Number 40628 

Domestic Priority data as claimed by applicant 
This application is a CON of 14/077,313 11/12/2013 PAT 9676088 
which is a DIV of 13/770,481 02/19/2013 PAT 8602282 
which is a CON of 12/913,049 10/27/2010 PAT 8387718 
which is a DIV of 12/243,693 10/01/2008 PAT 8011441 
which claims benefit of 60/977,678 10/05/2007 
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: No 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 05/05/2017 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 15/583,202 

Projected Publication Date: Not Applicable 

Non-Publication Request: No 

Early Publication Request: No 
Title 

FASTENER DRIVING TOOL USING A GAS SPRING 

Preliminary Class 

227 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

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

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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

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

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

NOT GRANTED 

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

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 SEN0523.US7 
Application Data Sheet 37 CFR 1. 76 

Application Number \5 563 :202.. 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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 1 W&II 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Richard L. Leimbach 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Cincinnati I State/Province I OH I Country of ResidencJ I US 

Mailing Address of Inventor: 

Address 1 2901 Markbreit Avenue 

Address 2 

City I Cincinnati I State/Province I OH 

Postal Code 1 45209 J Countryi I us 

Inventor 2 -Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Thomas A. Mccardle 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Cincinnati I State/Province I OH I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 525 Riddle Road 

Address 2 

City I Cincinnati I State/Province I OH 

Postal Code I 45215 J Countryi I us 

Inventor 3 -Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Danny L. Bolender 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 
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Approved for use through 04/30/2017. 0MB 0651-0032 

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 SEN0523.US7 
Application Data Sheet 37 CFR 1.76 

Application Number 1s se3 ioi... 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

City j Sardinia I State/Province I OH I Country of ResidencJ I US 

Mailing Address of Inventor: 

Address 1 13225 Wardlow Road 

Address 2 

City I Sardinia I State/Province I OH 

Postal Code 1 45111 I Countryi 1 us 

Inventor 4 --Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Steve Dickinson 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Cincinnati I State/Province I OH I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 4064 Lenox Drive 

Address 2 

City I Cincinnati I State/Province I OH 

Postal Code I 45245 I Countryi 1 us 

Inventor 5 ..... 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Joseph R. Knueven 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Cincinnati I State/Province I OH I Country of ResidencJ I US 

Mailing Address of Inventor: 

Address 1 7286 Rita Lane 

Address 2 

City I Cincinnati I State/Province I OH 

Postal Code I 45243 I Countryi 1 us 

Inventor 6 -Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Robert L. Lance 

Residence Information (Select One) @ US Residency 0 Non US Residency O Active US Military Service 

City Midland I State/Province I OH I Country of ResidencJ I us 
EFS Web 2.2.12 Koki Holdings America Ltd. 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 SEN0523.US7 
Application Data Sheet 37 CFR 1.76 

Application Number I 5 5 6'3 :i..oz... 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Mailing Address of Inventor: 

Address 1 14461 U.S. 68 

Address 2 

City I Midland I State/Province I OH 

Postal Code I 45148 I Countryi 1 us 

Inventor 7 11111111 
Legal Name 

Prefix Given Name Middle Name Family Name 

Dan Stoltz 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Sardinia I State/Province I OH I Country of ResidencJ I US 

Mailing Address of Inventor: 

Address 1 12978 Prudy Road 

Address 2 

City I Sardinia I State/Province I OH 

Postal Code 1 45111 I Countryi 1 us 

Inventor 8 lltlJIJ1M 
Legal Name 

Prefix Given Name Middle Name Family Name 

Michael V. Petrocelli 

Residence Information (Select One) @ US Residency 0 Non US Residency 0 Active US Military Service 

City Bethel I State/Province I OM I Country of ResidencJ I us 

Mailing Address of Inventor: 

Address 1 3114 State Route 133 

Address 2 

City I Bethel I State/Province I OH 

Postal Code 1 45106 I Countryi 1 us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be -generated within this form by selecting the Add button. 

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 I 40628 

EFS Web 2.2.12 

Suffix 

· Suffix 
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PTO/AIA/14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

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 infonnation unless it contains a valid 0MB control number. 

Attorney Docket Number SEN0523.US7 
Application Data Sheet 37CFR 1.76 

Application Number I 5 5'B'?:> i_oz_ 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Email Address fred.gribbell@ieee.org -
Application Information: 

Title of the Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Attorney Docket Number SEN0523.US7 I Small Entity Status Claimed □ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I 45 j Suggested Figure for Publication (if any) j 17 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (cl 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 

Publication Information: 
D 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 

D 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If .both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: @ Customer Number I O US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number 40628 
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Approved for use through 04/30/2017. 0MB 0651-0032 

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 SEN0523.US7 
Application Data Sheet 37 CFR 1. 76 

Application Number l S 58~ 2.<'.>'2..--

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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 Pending 

Application Number Continuity Type 

Continuation of 

Prior Application Status Patented 

Application 
Number 

14077313 

Continuity Type 

Division of 

Prior Application Status Patented 

Application 
Number 

13770481 

Continuity Type 

Continuation of 

Prior Application Status Patented 

Application 
• Number 

12913049 

Continuity Type 

Division of 

Prior Application Status Expired 

Prior Application 
Number 

13770481 

Prior Application 
Number 

12913049 

Prior Application 
Number 

12243693 

Application Number Continuity Type 

12243693 Claims benefit of provisional 

-
Prior Application Number 

Filing or 371(c)Date 
(YYYY-MM-DD) 

14077313 

Filing Date 
(YYYY-MM-DD) 

2013-02-19 

Filing Date 
(YYYYcMM-DD) 

2010-10-27 

Filing Date 
(YYYY-MM-DD) 

2008-10-01 

2013-11-12 

Patent Number 

8602282 

Patent Number 

8387718 

Issue Date 
(YYYY-MM-DD) 

2013-12-10 

Issue Date 
(YYYY-MM-DD) 

2013-03-05 

l+MI 
Patent Number 

Issue Date 
(YYYY-MM-DD) 

8011441 2011-09-06 -Filing or 371 (c) Date 
Prior Application Number (YYYY-MM-DD) 

60977678 2007-10-05 

Additional Domestic BenefiUNational Stage Data may be generated within this form 
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 (PDX)i the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual . 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

Application Number Countryi Filing Date (YYYY-MM-DD) Access Cod~ (if applicable) 
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Approved for use through 04/30/2017. 0MB 0651-0032 

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 infonnation unless it contains a valid 0MB control number. 

Attorney Docket Number SEN0523.US7 
Application Data Sheet 37 CFR 1. 76 

Application Number I 5 56'3 2-02.. 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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

Statement under 37 CFR 1.55 or 1.78 for 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 

0 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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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 SEN0523.US7 
Application Data Sheet 37 CFR 1. 76 

Application Number \ 5 5~-; 2,..0'2-

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

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 8 in subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or 8 or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (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 
12] 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 
12] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1.76 

Application Number IS 5€>':> 202.. 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Applicant Information: 

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

Applicant 1 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otheiwise 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 otheiwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. ... 
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

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

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I ' I 
If the Applicant is an Organization check here. IZl 
Organization Name I 

1 
Se11eo 81'8r,els, ll'le. 

Mailing Address Information For Applicant: 

Address 1 42;;,:e 1vy Peil'lte Bet:tle'l'eFe • 

Address 2 

City Sifleil'lfleti State/Province -et+-

Country I us Postal Code 46246 

Phone Number 51 S•SSS-2888 Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. 
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Attorney Docket Number SEN0523. US7 
Application Data Sheet 37 CFR 1. 76 

Application Number I '5 5<o'; i.o2.. 

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Applicant 2 
If the applicant is the inventor ( or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. -
@ Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

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

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

I 
Name of the Deceased or Legally Incapacitated Inventor: I 
If the Applicant is an Organization check here. IZl 
Organization Name I . K;iocera Senco Industrial Tools, Inc. 

Mailing Address Information For Applicant: 

Address 1 4270 I~ Pointe Boulevard . 

Address 2 

City Cincinnati State/Province ..Q!L 
Country I US Postal Code 45245 

Phone Number 513-388-2000 Fax Number 

Email Address 

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

Assignee Information including Non-Applicant Assignee Information: 

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

Assignee 1 

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

If the Assignee or Non-Applicant Assignee is an Organization check here. IZl 

EFS \11/eb 2.2.12 
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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 SEN0523.US7 
Application Data Sheet 37 CFR 1. 76 

Application Number I 5 5 B-; 2-.0 2--

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Organization Name I SeAee 8FaF1els, IFIS; 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 · 4~+9 1,,,., PeiAte Be1:1leYaFel 

Address 2 

City GiAeiAAati State/Province -e++-

Countryi I .ys..... Postal Code 45245 

Phone Number IW! 388 ~QQQ Fax Number 

Email Address 

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

Assignee 2 

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. 

If the Assignee or Non-Applicant Assignee is an Organization check here. ~ 
Organization Name I K:tocera Senco Industrial Tools, Inc. 

Mailing Address Information For Assignee including Non-Applicant Assignee: 
' 

Address 1 4270 I~ Pointe Boulevard 

Address 2 

City Cincinnati State/Province OH 

Countryi 1 . .!&.. Postal Code 45245 

Phone Number 513-388-2000 Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. 
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Attorney Docket Number SEN0523.US7 
Application Data Sheet 37 CFR 1.76 

Application Number 1'5 5B'3 "2-0'2-

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING 

Signature: 
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature /Fred Gribbell/ Date (YYYY-MM-DD) 2019-09-12 

First Name Frederick I Last Name I Gribbell Registration Number 33892 

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

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chieflnformation Officer, U.S. Pat~nt 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 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.5.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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STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: Richard L. Leimbach, et al. 

Application No./Patent No.: New Continuation Application Filed/Issue Date: _0_5_/0_1_!_2_0_1_7 ________ _ 

Titled: FASTENER DRIVING TOOL USING A GAS SPRING 

Senco Brands, Inc. 
--------------------

, a Corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: the inventors of the parent case 12/243,693 To: Senco Products, Inc. 
--------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel 021 619 , Frame 0753 , or for which a copy thereof is attached. 

2_ From: Senco Products, Inc. To: Senco Brands, Inc. 
--------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel 025301 , Frame 0204 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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STATEMENT UNDER 37 CFR 3.73(c) 

3_ From: Senco Brands, Inc. To: Kyocera Senco Brands, Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 048467 , Frame 007? , or for which a copy thereof is attached. 

4_ From: Kyocera Senco Brands, Inc. To: Kyocera Senco Industrial Tools, Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 048467 , Frame 0478 , or for which a copy thereof is attached. 

5. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel _____ , Frame _____ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel _____ , Frame _____ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Frederick H. Gribbell/ 
Signature 

Frederick H. Gribbell 
Printed or Typed Name 

[Page 2 of 2] 

September 12, 2019 
Date 

Attorney for Applicant, #33,892 

Title or Registration Number 
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Privacy Act Statement 

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

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

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

2. 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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Electronic Acknowledgement Receipt 

EFSID: 37141087 

Application Number: 15583202 

International Application Number: 

Confirmation Number: 6526 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Customer Number: 40628 

Filer: Russell Frederick Gribbell 

Filer Authorized By: 

Attorney Docket Number: SEN0523.US7 

Receipt Date: 12-SEP-2019 

Filing Date: 01-MA Y-2017 

Time Stamp: 09:46:34 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1423433 

1 Application Data Sheet sen0523us7 _ADS2.pdf no 12 
ba 188bafb5df88d99efe5a59670381 e7b09 

9c0da 

Warnings: 
Koki Holdings America Ltd. 
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Information: 

This is not an USPTO supplied ADS fillable form 

122735 

2 
Assignee showing of ownership per 37 sen0523us7StatemtUnder37CF 

3 
CFR 3.73 R2new.pdf 

no 
62ccbb9a80514 7fb8e2527b81 58b224beb 

1ae9a 

Warnings: 

Information: 

Total Files Size (in bytes) 1546168 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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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 PUBLICA TIONFEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspandence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

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

40628 7590 07/08/2019 

Frederick H. Grihhell, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 

APPLICATION NO. 

15/583,202 

FILIN.G DA TE 

05/01/2017 

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, mnst 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with thelJnited 
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 viaEFS-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. 

Richard L. Leimbach SEN0523.US7 6526 

TITLE OF INVENTION: FASTENER DRIVING TOOL USING A GAS SPRING 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1000 

EXAMINER ART UNIT 

LOPEZ, MICHELLE 3731 

1. Change o correspondence address or rnd1catton o "Fee Address" (37 
CPR 1.363). 

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

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is re uired. 

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

$0.00 $0.00 

CLASS-SUBCLASS 

227-008000 

2. For pnntmg on .the patent ront page, bst 
(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. 

$1000 10/08/2019 

1Ft,ded&1 H, Gi-;~bel\ 
2 Ru1,~ II f. Grt U e II 
3 _____________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PA TENT (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 CPR 3.8l(a). Completion of this form is NOT a substitute fur filing an assignment. 

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

5enc0 Br'1t1d,s-1 lnc., c i VI c i h h q t r"/ 0 H 
Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual.Corporation or other private group entity O Go.vernment 

4a. Fees submitted: B'issue Fee 0Publication Fee (if required) □Advance Order - # of Copies ________ _ 

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

J8'Electronic Payment via EFS-Web O Enclosed check O Non-electronic payment by credit card (Attach form PTO-2038) 

ar The Director is hereby authori~d to charge the required fee(s), any deficiency, or credit any GVerpayment to Deposit Account No. s:o 2. l ( ' 

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

0 Applicant certifying micro entity status. See 37 CPR 1.29 

0 Applicant asserting small entity status. See 37 CPR 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. 

Typed or printed name _F_.-_e_c:t~e~r_,_c_k~H~-_G_._r_,_b_l>_e_l~(~ 

°'" De To l,,e: ~ 20 I </ 
Registration No. 3 3= B 2 

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

0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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Electronic Patent Application Fee Transmittal 

Application Number: 15583202 

Filing Date: 01-May-2017 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Filer: Russell Frederick Gribbell 

Attorney Docket Number: SEN0523.US7 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 1000 1000 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 1000 
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Electronic Acknowledgement Receipt 

EFSID: 37387370 

Application Number: 15583202 

International Application Number: 

Confirmation Number: 6526 

Title of Invention: FASTENER DRIVING TOOL USING A GAS SPRING 

First Named Inventor/Applicant Name: Richard L. Leimbach 

Customer Number: 40628 

Filer: Russell Frederick Gribbell 

Filer Authorized By: 

Attorney Docket Number: SEN0523.US7 

Receipt Date: 07-OCT-2019 

Filing Date: 01-MA Y-2017 

Time Stamp: 17:41:55 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $1000 

RAM confirmation Number E201907H44225197 

Deposit Account 502116 

Authorized User Russell Gribbell 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

154104 

1 Issue Fee Payment (PT0-85B) sen0523us7 _issue.pdf no 1 
30070963ce1f8047d8113770b224a5a443d 

988eb 

Warnings: 

Information: 

29982 

2 Fee Worksheet (5B06) fee-info.pdf no 2 
ddccd3ad5f8999887e 72d341 ba8eded672 

0849e 

Warnings: 

Information: 

Total Files Size (in bytes) 184086 

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

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Koki Holdings America Ltd. 
Ex. 1002, p. 354



UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. 

15/583,202 

40628 7590 

Frederick H. Gribbell, LLC 
5515 Timber Way Drive 
Cincinnati, OH 45238 

ISSUE DATE 

11/19/2019 

10/30/2019 

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

PATENT NO. ATTORNEY DOCKET NO. 

10478954 SEN0523.US7 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

CONFIRMATION NO. 

6526 

The Patent Term Adjustment is 192 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

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

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

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

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

Senco Brands, Inc., Cincinnati, OH; 
Richard L. Leimbach, Cincinnati, OH; 
Thomas A. McCardle, Cincinnati, OH; 
Danny L. Bolender, Sardinia, OH; 
Steve Dickinson, Cincinnati, OH; 
Joseph R. Knueven, Cincinnati, OH; 
Robert L. Lance JR., Midland, OH; 
Dan Stoltz, Sardinia, OH; 
Michael V. Petrocelli, Bethel, OH, Deceased; 

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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