PTO/AIA/15 (10-17)
Approved for use through 11/30/2020. OMB 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 OMB control number.

4 UTILITY

PATENT APPLICATION
TRANSMITTAL
\_

N

Attorney Docket No. SEN0523.US9
First Named Inventor | Richard L. Leimbach
Title FASTENER DRIVING TOOL USING A GAS SPRING

Priority Mail Express®

Alexandria, VA 22313-1450

{Only for new nonprovisional applications under 37 CFR 1.53(b}) Label No. j
APPLICATION ELEMENTS Commissioner for Patents
See MPEP chapter 600 concerning utility patent application contents. ADDRESS TO P.O. Box 1450

1. I:' Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. I:' Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 62 ]
Both the claims and abstract must start on a new page.
(See MPEP § 608.01(a} for information on the preferred arrangement}

5, Drawing(s) (35 U.S.C. 113) [Total Sheets 43 ]
6. Inventor’'s Oath or Declaration [Total Pages 11 ]

(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e})}

a. I:' Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

. Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

I:l Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i. I:l CD-ROM or CD-R (2 copies); or
ii.I:l Paper

[ I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

10. Assignment Papers
(cover sheet & document(s))

Name of Assignee Kyocera Senco Industrial Tools, Inc.

11.
12.
13,

37 CFR 3.73(c) Statement Power of Attorney

(when there is an assignee)

English Translation Document
(if applicable)

Information Disclosure Statement
(PTO/SB/08 or PTO-1449)

Copies of citations attached

Preliminary Amendment

1a.[ ]
15.[ ]

16.[ ]
17.[ ]

18.

Return Receipt Postcard
(MPEP § 503) (Should be specifically itemized)

Certified Copy of Priority Document(s)
(if foreign priority is claimed)
Nonpublication Request

Under 35 U.S.C. 122(b)(2){B){i). Applicant must attach form PTO/SB/35
or equivalent.

Other: Electronic fee payment.

Request for Prioritized Exam

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

*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

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 40628

OR I:' Correspondence address below

Name

Address

City State Zip Code

Country Telephone |513-891-2100 Email | russell@gribbelllaw.com
signature | /Russell Gribbell/ Date November 5, 2020 |
| rimyryoe) | RUSSEN F. Gribbell ooy ngensy | 77,316 )

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 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-PT0-9199 and select option 2.

Koki Holdings America Ltd.
Ex. 1002, p. 1



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 rrecord 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 pubilic 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. 2



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
Richard L. Leimbach, et al.
Application No./Patent No.: New Continuation Application
Titled: FASTENER DRIVING TOOL USING A GAS SPRING
Kyocera Senco Industrial Tools, Inc. . a Corporation

Applicant/Patent Owner:

Filed/Issue Date:

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

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

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

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

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

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

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

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

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

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

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

1. From: the inventors of the parent case 12/243,693  14. Senco Products, Inc.

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

Reel 021619 , Frame 0753 , or for which a copy thereof is attached.

2 From: ©enco 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 USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

Koki Holdings America Ltd.
Ex. 1002, p. 3



PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

3. From:

STATEMENT UNDER 37 CFR 3.73(c)

Senco Brands, Inc. To: Kyocera Senco Brands, Inc.

4. From:

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

5. From:

Reel 048467 , Frame 0077 , or for which a copy thereof is attached.
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.

To:

6. From:

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

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

To:

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

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

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

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

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

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

/Russell Gribbell/ November 5, 2020
Signature Date

Russell F. Gribbell Attorney for Applicant, #77,316
Printed or Typed Name Title or Registration Number

[Page 2 of 2]

Koki Holdings America Ltd.
Ex. 1002, p. 4




Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

Koki Holdings America Ltd.
Ex. 1002, p. 5



PTOIAIA/ON (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, 1io persons are required to respond to a collection of information unless it displays a valid OMB confrol number.

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

APPLICATION DATA SHEET (37 CFR 1.76)

Tileof | FASTENER DRIVING TOOL USING A GAS SPRING

invention

As the below named inventor, | hereby dedlare that:

This declaration -
is directed to; D The attached application, or

13/770,481

@ United States application or PCT international application number
February 19, 2013

filed on

The above-identified application was made or aljthon'zed to be made by me.

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

| 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 formy 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 & published application or anissued 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:

Danﬂy L. Bolender Date (Optional) : S 'é 20 (3

Signature:

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/AIAIQ1 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 submiitting the compieted application form to the USPTQ. 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 FOCRMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

‘ If you need assistance in completing the form, call 1-800-PT0-9199 and sefect option 2:

Koki Holdings America Ltd.
Ex. 1002, p. 6



PTO/AIAOT (06-12)

Approved for use through 01/31/2014, OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

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, | hereby declare that:

This declaration P
is directed to: |:| The attached application, or

13/770,481

[i] United States application or PCT international application number

February 19, 2013

filed on

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

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

| 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 iumbers, 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 USPTQ,
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 publicif the application is
referenced in a published appiication ¢ran issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are hot retained in the application file and therefore are.not publicly available.. ...

LEGAL NAME OF INVENTOR

inventor: Steve DiCkiqfon Date (Optional) ; ‘f/ = ?/ 2003

e DA
Signature; da

]

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/D1 form for each additional inventor.

This collection of information is required by 35 U.8.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 pracess) an application. Confidentiality is governed by 35:U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated o take 1 minute to
complete, including gathering, preparing,.and submitting the completed application form-to the USPTO. Time wili 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.C, 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-PT0-9199 and sélect option 2.

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



PTO/AIAIO1 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coliection of information unless it displays a valid OMB controi number.

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

Tileof |FASTENER DRIVING TOOL USING A GAS SPRING

invention

As the below named inventor, 1 hereby declare that:

This declaration Th N
is directed to: |:| The attached application, or (3770481

[j] United States application or PCT interational application number
February 19, 2013

~ filed on

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

I believe that | 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 bunishable 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 neverrequired by the USPTO
to support.a petition or an application. f this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants shouild 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: J0S€P R. Knueven Date (Optional) J'ﬂ?’/ {3

Signature: %

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/Q1 form for each additional inventor.

This collection of information is required by 35:U.8.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.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to1ake 1 minute tc
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 compiete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.0. 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-PT0-9199 and select option 2.

Koki Holdings America Ltd. -
Ex. 1002, p. 8



PTOJAIAI01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no persons are required fo respond 16 a collection of information unless it displays a valid OMB 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, | hereby declare that:

This declaration i
is directed to: D The attached application, or
]El United States application or PCT international application number 13/770,481

filed o

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

| believe that | am the original inventor or an original joint inventor of & claimed invention in the application.

i heréby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.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 fort PTO-2038 submitted for payment purpeses) is never required by the USPTO
to support.a petition or an application. 1f 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 alse be available to the publicif the application is
referenced-in-a-published application or an-issued patent(see 37 CFR 1.14). Checks and credit card -authorizationforms.
PTO-2038 submitted for paymenit purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Richard L. Leimbach Date {Optional) : 3//2/4{/ //7

Signature: ::/L/(jﬁi/ ‘é/ :

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 1.8.C. 115and 37 CFR 1.83. The information is required to obtain or retain a benefit by the public which is tofile (and
by the USPTO to process) an application. Confidentiality is governed by 35 1).8.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 ypon the individual case. Any
comments on the amourt 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-PT0O-9199 and select aption 2.

Koki Holdings America Ltd.
Ex. 1002, p. 9
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PTO/AIAIO (08-12)

Approved for use through 01/31/2014. OMB 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 & valid OMB control number.

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

Titeof | FASTENER DRIVING TOOL USING A GAS SPRING

Invention

As the below named inventor, | hereby declare that:

This declaration A
is directed to: D The attached application, or

13/770,481

E’ United States application or PCT international application number
February 19, 2013

filed on

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

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

| 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 & 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 tothe
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: Thomas A.,McCardle Date (Optional) : S =6~/ 3

Signature: %’\Mo &? W‘/ ('/:ﬁs—»

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/O1 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 coliection is estimated 1o take 1 minute to
complete, including gathering, preparing; and submitting the completed application form to the USFTO. 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.

Koki Holdings America Ltd.
Ex. 1002, p. 10



Doc code: Oath
Document Description: Oath or declaration filed

PTO/AIA02 (07-13)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U,S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1985, no persons are required to respand to a collection of information unless it displays a valid OMB controt 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
invention

FASTENER DRIVING TOOL USING A GAS SPRING

This statement is directed to:

D The attached application,
OR

) b '
E]Uniled States application or PCT international application number 1 4/077 4 31 3 filted on November 12, 2013 .

LEGAL NAME of inventor to whorn 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);

. Midland eOH L US

Mailing Address (except for a deceased or legally incapacitated inventor):

14461 U.S. 68

o Midland OH |, 45148

UsS

1 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.

State Country

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

| 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),
@ Assignee,
D Person to whom the inventor is under an obligation to assign,

E] Person who otherwise shows a sufficient proprietary interest in the matter {petition under 37 CFR 1.46 is required), or
D Joint Inventor.

[Page 1 of 2}

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63, The information Is required to obtain or retaln a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is govemed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is astimated to take 1 minute to
complate, 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 223131450, DO NOT SEND FEES OR COMPLETED FORMS TG
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandrla, VA 22313-1450.

If you noed assistance in completing the form, call 1-8060-PT0-9199 and sefect optien 2.

Koki Holdings America Ltd.
Ex. 1002, p. 11



SUBsTiTUTE STATEMENT

"'f‘

ercumatances permtttmg exacuhon af this subsﬁtute statement
D inventor is deceased,

D Inventoris underlegal mca’pacify‘,

@ Inventor cannot be found or reached aﬁer dﬁ:gent effort or

D Inventor has: refused o exactite: the wath: cr “dadl aratz@n under 37 C:F“R 1. 63
If there are joint mvehtors, ptéase check tm appmpnate b balow:

. An application data shdet urider 37.CFR. 76 (PTOINANA ot esquwalent} Haming the enf;re mvenhve w;ﬁty has been
. obfis currentiy submitted.

OR

[] An apphcatron data sneet under 37 CFR1,76 {PTG{AWm or eqmvaient) has not heen submztted Thus, 8 Substltute

Statemenit Supmemental Sheet (PTORA ot equwaieni) nammg the enfsre mventwe emty and prov;d ngiriveritor
' mfarmatmn is attached Sea 37 CFR 1 6&(&)} _ ,

WARN%NG

5Petctxoner/applxcant is cauﬁeneci toravold submzmng personal infarmaﬁen m dacument’ :
contribute to Ieniity theft, Pérsonatl information such as social secutity Biig
{other than a check or credit card authorization form PTO-2038 submtted fﬁr paymen’i-.purpo 's) e
to supporta:petition or-an application; If this type of personalinformati

petitioners/applicants should consider redacting: such:petsonal mfczrm:aﬁmn from t , . :
USPTO. Petifioner/applicant’s advised thatihe retord of 4 patent application is avazlabie Yo the publie ‘after pu!ahcai’ i6nof the
application (unless-a non-publication request mmpuance with 37 CFR 1:213(a) ls made in the-application) orissuance ofa
patent. Furtherfore, the record fram’ don 1 may:also be available to the: public if the application is
referencedin g pubhshed application or an fssued patent: {see:S’/‘ CFR 1.44). ' Checks and credit card “authorization forms
PTO-2038 submstted for payment pur;)oses argnot retained in the application file and therefore afe not pubhcly ava:ﬁabt

PERSON EXECUTING THIS SUBST!TUTE STATEMEN’F’

Narme: Chffcrd C. Menirup

‘Stgnaiwe / o f;:rj ({ / L ;
; APPLICANWM& BTITLE OF PERSON EXECUTlNG mxs SUEIS’H’J‘UT& s*rmmam
If the: applicant s iiristic.entity, list the appfmani Hame: and the tithe c»f the signer:

Senco Brands inc.

dirrj; a patent appﬁcafmr}ltha_t may

 |pate (Optional):

Applicant Name:

Title'of Person Exectting
| This Substitute Statement: VICF} Prestdent Lega
Thesgr & file 5 SUpPliet :

o Cmomnat; e smeH =
Mailing Addrsss of the stgner (unlesa prowded nan: appiicatian data sheetg P‘i‘o \AM4 or equ

|Senco Brands, Ine. oo
| 4270 vy Pointe Bauievaml

| G‘t,,tf“?nr'mlrxmaﬂt e Lﬁm OH
‘Note: Use an additional PTO/AIAD2 forh for eac:h invantor whevis deceased, legally incapacitaled, oan

after d;l;gent effort, or has refused 2] execute the oath-or declaration under 07 CFRE 1,63,
: {Page 2 of 2}

b found or reac’ned

- Koki Holdings America Ltd.
Ex. 1002, p. 12



Doc code: Oath
Document Description: Oath or declaration filed

PTO/AIA/02 (07-13)

Approved for use through 04/30/2017. OMB 0851-0032

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

Under the Paperwark Reduction Act of 1985, no persons are required to respond to a coflection of information uness it displays a valid OMB contro! 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)

Tileof |FASTENER DRIVING TOOL USING A GAS SPRING

Invention

This statement is directed to:

[:I The attached application,
OR

14/077,313 e o November 12,2013

|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):

[i_-]United States application or PCT international application number

City State Country

Mailing Address (except for a deceased or legally incapacitated inventor):
(Mr. Petrocelli is deceased)

City State l;gp Country

| 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-iden/tiﬁed application was made or authorized to be made by me.

| 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),
[El 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.
D Joint Inventor.

[Page 1 of 2}

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1,63, The information is requrired to obtaln or retain a benefit by the public which s to file (and
by the USPTO to process) an application. Canfidentiality 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
complate, including gathering, preparing, and submitting the complated application form to the USPTO. Time will vary depending upon the individual case. Any
cornments 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.
Patant and Trademark Office, U.S. Department of Commerce, P.Q. 8ox 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Comimissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450.

If you nead assistance in complating the form, call 1-800-PT0-9199 and selsct option 2.

Koki Holdings America Ltd.
Ex. 1002, p. 13



 Clreumstances pefmiltiing ‘execution s his wbstztuta statemmt
‘» Inventor is-deceased, :
[:] Inventor is-under !egai,-‘inca'pac{ty,‘ .
D Inventor. cannot be found ‘orreached after diligﬁut affort, or
D !nventar has: refused to execule the.oath or dec arai:em under 37:CF R 1 63

If thera arejoint inventors; please check. thee sppropriate box: halmv

- An app!xcatzcm data.sheet under: 57 CFR .76 {F’T@IA!A!M or equsva ent} nammg the: anttre mventiva ent;ty has been
oris-curfently submitled, . | ‘ _

OR

D Ar-application data:sheet ynder 37 GFR 1.76: (PT@JAWM or equalant) has not ‘been subriitied: Thus, a Substiute

Statement Supplemental Sheet (PTO/AIAM T or eqmvalant) nammg the: &ntire smantxve entity and rarovxdmg mvemcr
mforma'non is attached. S&e 37 CFR 9 64(&:} v ,

WAF'{N!NG

_fF’&m:anerlaﬂphcant 18 cautipned to avoid submitting persanai mfcfmatxon 18 dmcuments ﬁied tia paten’t appncat:on that may
contribute to identity theft. Personal information such:as social securi numberst bank account numbers or credith

(othar than & ghack ordredit card authorization ford PTO-20384 t gy gzl

to &uppert ! pemtmn or.an appncatmn I !h;s type of pfa‘rsanal mforma

: PER&G& EXEQU’%‘MG 7833 SiﬁBfi‘f!TﬁTE $TATE€MENT“ :

Name: Chf‘ford C. Mentmp

Signature: / ﬁ/( ,,?j/\__ (‘ f%ﬁ}

APPLIEANT ANE AND/THLE OF PERSON EXECUTING oIS SUBSTTIUTE s‘mmmm e -l
HiHe appimam is ajuristic enmyx Tist the-applicarit. namfe ard tHe t;tfe Bf thes sugner e

Senco Brands, inc

Applicant Name:

Title of Person Executin :
Tis Subsiute 5mmﬁt \/lce Premdent Legai R sk and HR

City: Clnﬁinnatl S S SrateOH R
Mailing Addross of the signer (Lmi&ﬁ& iamwded inan applicaﬂon data sheat, TOIAIAIE

Senco. Brands, Inc. = e S
‘4270 vy Pointe Boulevard e T L

@j

{;,Q,Cmc:mnatl

after dmgent effm, or has refusetf to axecute the vall é?tﬁecfaraﬂm under 43? 3
: [Paga 2 682)

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

PTO/AIA/02 (07-13)
Approvad for use through 04/30/2017. OMB 0851-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no parsons are required to respond to a collection of Information unless it displays a valid OMB 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)

Titeof |FASTENER DRIVING TOOL USING A GAS SPRING
Invention

This statement is directed to:

D The attached application,
OR

' N ber-12, 2013
[ilUnited States application or PCT international application number 1 4/077 ! 31 3 filed on ovember .

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):

o Oardinia Jm OH oy
Mailing Address (except for a deceased or legally incapacilated Inventer):

12978 Prudy‘Road

. Sardinia .. OH 45171 | US

| 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.

! hereby acknowledge that any willful faise 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),
Assignee,
[] 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 1.48 is required), or
I:] Joint Inventor.

[Page 1 of 2]

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.83. The information is required to obigin or retatn a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to teke 1 minute to
complete, including gathering, preparing, and submitting the completsd application form to the USPTO. Time will vary depending upon the individua! case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, shoutd be sent to the Chief Information Officer, U.S.
Patent and Trademark Offico, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 22313-1460.

If you need assistance in complating the form, cafl 1-800-PT0O-9199 and? solect option 2.

Koki Holdings America Ltd.
Ex. 1002, p. 15



- e S F’stank ) ‘E‘mdamark Otftee; - RTME," MMERCH
Onderthe Panemom Reducﬁan A;:t af ’1995 He pemcns are rﬁqui e mmspcmd mam&ia«!mm ‘fo:ma_ i untessx vispl ; savalid GMB contiol number,

sussmuw STATEME&T‘ -

(}:rcumstances permi‘mng execuilon ef' this. subsiztut& sﬁa&em@nt

D Inventoris. deceaSed

D inventor is. under legal mcapacf!yt . :

. Inveritor cannot s found or reached after ddzgent effart or o

D Tnvehtor hag refs;sed te executa tha oa'm o’ deciaraﬂan undar 37 CFR 1 63
If: there are jointinventers, pleasa checkithe appmpnate box beiow

CAn apphcataon data sheet under a7 CZFR 125 (PTOIAWM or equwalenf) nammg the emtzre mvenhve ennty has béen
Lo ourrently submttted

OR IR
l:] An apphcatxon Hala sheetunder STCFRAL7 (PTG/NAIM o eqﬂ ; atent) has not been ‘ bmstted Thus aSt}bststute

Statement Suppiementa Sheet (PTO/AIL Orequ;valani} g ,ﬁg ‘eenure invehti :amty ard pmwdmg mvemor :
mfcx?mat;on is attached See 37 GFR 1 64(&3) , : ‘ o R

wmmm , ]
F’etsnonerlapp!icant is: cautxcneﬁ to avoid submattmg perscmat Information in documen (s f:ied in a patent appﬁcatien that may P
contribute to identity theft. Personalinformation such as social securlly numbérs, b, at iy stcredit card: numbars ’

(other than & check or-credit card authorization form PTO-2088 submitted for paymen’t ;:mrpos ) is never required by the USPTO
to support.a pefition or an application. -If thistype of personal information-isincluded in docutents stibmitted to the USPTO,
netiionerstapplicants should consider: radacting such-personal information from the documents before:submitting them: to the
LISPTQ. Petitioner/applicant js advised that the racord of a-patent application is available to the publlic &fter publication ofthe
application (uniess a non-pulilication requestin. comphance Wit 37-CFR 1. Phvade in thie. appitcation) orissyance:of a-
patent. Furthermote, the:tegord from anabandoned application may a}so be' avaﬂabta'to thegublicif the  applicaionis
referenced ina publcshed applicafion:oranvissued patent (8ee 37 OFR 1.14 Chedks ard:crediteard authorizationforms
JPTO2038 submitted for payment purposes are riot retained in e app[;catxan;ﬁia and. fherefare argnot pubﬁc}yavaxiable

JPERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Neme: Cllﬁ@{q C, Mentﬂﬁp e TR -b%féi{iqpﬁman; |

{Signatute:. & W2 AT N e

;PAPPUCANT NAME AND TITLE OF PERSON EXECUTING THIS SUBST

{ifthe applicant is a}gpﬁstmentlty, it eappiicantname e thetltla ofth
Senco Brands, irxc: B

Applicant Natne:
o Title _Persan Executmg

t\/zm F&‘r&s:de: it, Legai Ris»"aﬂ
”’”b I

Madmg Address ot the s:gmr (unieas pmvided in un applwatwn data $heet, A
| Senco Brands, Inc. :
4270 Ivy Pointe B@uie\fﬁrd; ‘

Cmcmnatx

Note: Use an additional PTO/AIAI for eat
’ aﬁa’ diigent effort, or has refused t‘__ Sxiéoite

- Koki Holdings America Ltd.
Ex. 1002, p. 16



Doc code: IDS PTO/SBI08a (02-18)

L . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor |Richard L. Leimbach, et al.
Art Unit

Examiner Name

Aftorney Docket Number SEND523.US9

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 (938811 P005-09-06 Fhmig et al.
FIGS. 1,3.4,5; Col 4, In.26-29; Col .6,
2 H215808 1980-08-05 Sollberger et al. In.8-28; Col 6, In.43-53; Col .7,
In.3-12; Col 8, In.60-Col .9, In.5.
3 H720423 1998-02-24 Kondo et al.
4 933290 1960-04-19 Ryder
5 3878902 1975-04-22 Maltsuo
6 575455 1951-11-20 | ang
7 H530455 1985-07-23 Vormberger
8 225961 PO07-06-05 | ee

EFS Web 2.1.18

Koki Holdings America Ltd.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

Filing Date

First Named Inventor

Richard L. Leimbach, et al.

Art Unit

Examiner Name

Aftorney Docket Number

SEN0523.US9

9 [7225962 P007-06-05 Porth et al.

10 pO97367 P006-02-14 Hu

11 p203353 1980-05-20 Bernham et al.
12 H503319 1996-04-02 | ai

13 5533156 P003-03-18 Chang

14 [r040521 P006-05-09 Kolodziej et al.
15 3024692 1975-12-09 Saari

16 3150488 1964-09-29 Haley

17 1774967 1930-09-02 Fllis

18 3847322 1974-11-12 BSmith

19 3913685 1975-10-21 FEnsirom

EFS Web 2.1.18

Koki Holdings America Ltd.
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Application Number

Filing Date

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Richard L. Leimbach, et al.

. Art Unit
( Not for submission under 37 CFR 1.9%)

Examiner Name

Aftorney Docket Number SEND523.US9

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

Remove

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document ,
Figures Appear
1 0070045377 PO07-03-01 Towfighi
2 20030218042 P003-11-27 [Odoni et al.
o FIGS. 1-4; Pg.2 [0020]; Pg.4 [0077];
3 20060180631 P006-08-17 Pedicini Pg.5 [0080], [0081], [0082].
4 20050082334 P005-04-21 Hu

If you wish to add additional U.S. Published Application citation information please click the Add button,| Add
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referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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GENERAL WIRE OVERSEAS CORPORATION
| Saint Louis / Missouri
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V. St. A. {

Antriebsvorrichtung

Die Erfindung betrifft Antriebsvorrichtungen, insbe-
sondere eine Antriebsvorrichtung unter Verwendung eines

Druckmediums zZur Betdtigung von Handwerkzeugen.

Eine Aufgabe der Erfindung besteht darin, eine neue und
verbesserte Antriebsvorrichtung unter Verwendung eines Druck-

mediums zur Betdtigung von Handwerkzeugen vorzusehen.

Eine weltere Aufgabe der Erfindung ist die Bildung einer
Antriebsvorrichtung Jener Art zur Betdtigung von ‘Handwerk-
zeugen, welche einen Behdlter fiir gespeicherte Energle und

Patentanwidilie Dipl.-ing. Martin Licht, Dipl.-Wirtsch.-Ing. Axel Hansmann Dipl.-Phys. Sebastian Herrmann
8 MONCHEN 2, THERESIENSTRASSE 33 - Telsfon: 292102 - Telegramm-Adresse: Lipo#li/ Minchen
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‘Bayer. Vereinsbank Monchen, Zweigst. Oskar-von-Miller-Ring, Kio.-Nr, 882495 - Postscheck-Konto: MOnchen Nr. 163397 e

-Oppenover Boro: PATENTANWALT DR, RHEINHOLD SCHMIDT
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eine Einrichtung zur antomatischen Freigabe der Energie

enthdlt, welche ein gewiinschites Werkzeug betdtigt.

Ein weiterer Gegenstand der Erfindung ist eine neue und
vérbesserte Antriebsvorrichtung, die einen Eraftspeicher
aufweist, in dem ein zusammendrﬁckbares Eedium, wie z.B. qas,
unter Druck,gehalten and verwendet wird, um ein nichti zu-
sammendriickbares Treibmedium in Bewegung zu setzen, das sei-

nerseits eine Treibeinrichtung betdtigi, wie 2.B. einen

Treibkolben oder Hammer eines Werkzeuges.

_ Ein weiterer Gegenstand der Erfindung ist die‘Bildungr
einer neuen und verbesserten Arbeitsvorrichtung, die einenA
Kraftspeicher, in dem ein zusammendriickbares Medium unter.
,Druék gehalten wird, einen Krafispeicherkolben und einen
Treibkolben aufweist, die beide gleichzeitig in eine zuriick-
gézogene oder gespannte Iage durch das Einbringen eines
nicht zusammendriickbaren Arbeitsmediums in einen Zylinder
bewegbar sind; in welchem die Kolben hin- und herbewegbar
sind, wobeli das Arbeitsmedium auf ausgesetzte Flichen des
Treibkolbens wirkt, um diesen mit ﬁem Eraftspeicherkolben
zu bewegen, bis er seine voll gespannte Lage erreicht, wo-
reuf die weitere Béwegung des Kraftspeicﬁerkolbens zusdtzli-
che Fldchen des Treibkolbens dem Druck des Arbeitsmediums
auséetzt, worauf das zusammendriickbare Medium, das mittels
des Arbeitsmediums wirkt, dem Treibkolben eine Antriebsbe-

wogung mittellty00812/0346
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Ein weiterer Gegenstand der Erfindung ist die Bildung
einer neuen und verbesserten Antriebsvorrichtung zur Betdti-
gung von Handweszeugen, die einen Treibkolben aufweist, der
durch das Eindringen eiﬁes nicht zusammendriickbaren Arbeits-
mediums in einen Zylinder in seine voll gespannte oder zu-
riickgezogene lLage bewegbar und durﬁh die Fortsetzung des
Eindringens des Arbeitsmediums in einen derartigen Zylinder
fiir Arbeits- oder Antriebsbewegung in der entgegengesetzen
Richtnng zu seiner vollstdndig ausgefehrenen Laée automa-

- tisch freigebbar ist, wobei diese Arbeitsbewegung des Treib-
'kolbens durch die Kraft eines gzusammengedriickten Gases aué-
gelibt wird, das iiber einen Kréftspeicherkolhen auf das Ar-

beitsmedium in einem derartigen Zylinder wirkt.

" Ein weiterer Gegenstand der Erfindung ist die Bildung
~einer Arbeitsvérriehtnng der beschriebenen Art! die ledig-
1ih dann voll betitigbar ist, wenn sie in bezug auf ein
Werkstﬁck oder einen zu bearbeitenden Bau in eine geeigne-
te Lage gebracht ist, wobei die Einrichtung mit einer Still-
setzeinrichtung fér die Pumpe versehen ist, bevor der Treib-
kolben seine voll gespannte Lage erreicht; falls die Ar-

beits&orrichtung in keine giinstige Arbeitslage gebracht ist.

- Ein weiterér Gegenstand der Erfindung ist eine Arbeits-
vorrichturg Jder beschricbenen Art, bei der der Treibkolben
‘und dex Eirper zusammenwirkende Einriéhtungen,zur Vérlangsa—

0088 1:22.%
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mung oder Begrenzung der Bewggung des Treibkolbens aufweisen;
wenn dieser seine vollkommen ausgefanrené Lagé erreicht, um

die StoBe auf den Kdérper zu'#ermindern,

Weitere Merkmale und Vorteile der Erfindung werden im -
folgenden an Hand von Ausflihrungebeispielen der Erfindung
und unter Bezugnehme guf die Zeichnung beschrieben.

fig.1 zeigt eine,teilweiée im Schnitt dargestellte
Ansicht einer Antriebsvorrichiung nach der Er-
findung, wobei der Treibkolben und der Kraft-
speicherkolben in ihren ursprﬁngiichen Lagen, |
vor dem Beginn der Betatigung der Arbeitsvor-
richtung, dargeatellt gind;

Fig.2 zeigt das Schaltischema des elektrischen Steuer-

kreises der Antriebsvorrichtung;

Pig.3 einen Teilschnitt, der den Treibkolben und den
Speicherkolben in ihren extrem zurilickgezogenen

oder gespannten Stellungen zeigt;
Fig.4 einen ahnlichen Schnitt wie Fig.3, bei der jedoch

Treibkolben und Speicherkolben nahe dem Ende des

Antriebshubes des Treibkolbens dargestellt sind;

.- ' 009812/0346
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Fig. 5 eine schematische Darstellung einer anderen
Auafihrungsform einer erfindungsgemdéfen Axr-

beitsvorrichtung und

,'Fig. 6 einen Teilschnitt einer abgeinderien Ausfiihrung

des Tfeibkolheus.

Bel der &usfﬁhrungsform nach den Figuren 1 bis 4 der Zeich-
nung weist die Arbeitavorrichtung 10 einen Kdrper 11 auf,
der'einen'untefsn pistolengriffartigen hohlen Handgriff 12
aufweist, dessen offene Seite durch eine nicht dargestellte
7 Seitenplatte gesch;ossen sein kann, die mittels Bolzen oder

-Schrauben 13 befestigt ist. Der Koérper 11 ist mit einer
Hauptbohrung 14 versehen, die sich im weéentlichen-senkrecht '
zum Handgriff 12 erstreckt und einen inneren ringférmigen
Flansch 15 aufweist, der mit einer inneien ringférmigen Huf
~ versehen ist, in der ein Bichtungsriﬁg (O-Rihg) 16 oder ein
anderes Dichtungsmittel angeordnet ist, das die Abdiehtung
| zwischen.dem Kérper und einem Treibkolben 18 bewirkt. Der
vordere Teil des Treibkolbens 18 ist mit einer Gewindeboh-
rung versehen, in welche der verengte Teil 19 eines. ringfdr-
. migen Hammerkopfes 20 erstreckt ist. Deyvordere Tell des
',irelbkolbens 18 ist durch ein Fﬁhrungsrohr 22 eratreckt, des-
sen rickwirtiger Teil gleitfdhig in die Hauptbohrung 14 er-
streckt und mit einem lgngiichen Schlitz 24,versehén ist,

‘in welchen der untere Teil eines Anschlagholzens 25 ein- -

009812/0346
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greift,;derrin eine Bohrung des Kdrpers 11 eingeschraubt
ist. Es ist offensichtlich, da8 der Auschlagbolzen 25 durh
Bérﬁhrmng der Fiichen des Fiihrungsrohres 22,‘#elche'die
einander entgegeﬁgesetzten.Endeﬁ‘des Schlitzes 24 bilden,
die Eiawérts- und Auswidritsbewegung des ?ﬁhﬁungerehrgs in der
- Heuptbohrung 5@'deerﬁrpeiar11_hegrenzt. 3&3 Rohr 22 wird
mitbels einer Feder 27 auswdrts, in die HuBerste in Fig.t
dargeeﬁellte Lage,rgedrﬁckt, wobeli die Feder &en Treibkol~- -
56@ i8 umscﬁlieﬁt und,deren ein Ende der ringfﬁrmigen Schul-
ter 28 anliegt, die durch den inneren Flansch 15 gebildet
ist und deren anderes Ende an einerrriﬁgfarmigen inneren

' Endfldche 29 des Fiihrungsrohres 22 anliegt.

~ Das Fﬁhrungsrohr 22 weist einen zweiten I#ngsschlitz 30 '

,aﬁf, durch den ein Betdtigungsarm 32 eines Schalters 33 nach
'inneg in das Fihrungsrohr erstreckt ist. Der normalerweise
geéghiosséne‘Schalter 33 weist einen Kontakt 34 éuf,*der
durcﬁ den Betdtigungsarm 32*jedesm@l, wenn dieser durch den
Hemmerkopf 20 beriihrt wird, betéitigt wird, um den Schalter
zu 6ffnen, wenn der Kolben und der Hammerkopf nach innen zu-
riickgezogen werden. Das Fiihrungsrohr 22 weist iiberdies einen
' éuﬁéren Ansatz 36 auf, der einen Betétigungsarm 37 eines,
normal offenen Schalters 38 beriihrt, um den Kontakt 39 des-
gelben in die SchlieB8stellung zu bewegen. Die_Sehalter 33

-~ und 38 ktnnen in dem gleichen GehHuse 40 angeordnet sein,

das in einer Ausnehmung 42 des Kdrpers 11 befestigt ist, die

unmitielbar anter der Hauptbohrung 14 und in Verbindung mit '

008812/0346
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,diéserrangeéranetist. Es ist ersichtlich, das bei der Ein-
rr;vartsbewegung des Treibkolbens 18 aus der in Fig.1 dar-
gésﬁeliten Lage'in die zﬁrﬁckgezogene oder gespannte Lage, die
7in Fig.3 dargesféllt ist, def normalerveise gesdilossene
‘Schalter 33 zuerst gedffnet wird und solange offen gehalten
wird} als der Treibkolben sich in seiner im wesentlichen
voll zurﬁckgezogenen Lage befindet und daB der normalerweise
offéne Schalter 33,geschlossen'vird, wenn das Fihrungsrohr

22 in seine voll zuriickgezogene Lage bewegt wird.

- Die Fontakte 34 und 39 der Schalter 33 bzw. 38 sind zu-
einander parallel'und mit dem beweglichen Xontakt 46 eines
Ausléseschélters 47, der im Handgriff 12 angeordnet ist, und
einem Pumpenmotor 49 in Serie geschaltet, der eine Pumpe 50
treibt. Einerseits ist der Pumpenmotor 49 mit einer Klemme
52a der Stromversorgung 52 mittels eines Leiters 53 und an-
dererseits mit dem beweglichen Xontakt46 des Schalters 47
idber einen'Léiter 54 verbunden. Der feststehende Xontakt 55
.dés Ausldseschalters 47 ist mit einem Ffeststehenden Kontakt
56 des mormal geschlossenen Schalters 33 {iber den Leiter 57
und mit eineﬁ'géschlossénen X¥ontakt 58 des normalerweise offe-
‘nen Schalters 38 iiber die Leiter 57 und 60 verbunden. Der be-~
iegliche Yontakt 34 des normal geschlossenen Schalters 33
ist mit der andeien Xlemme 52b der Stromversorgung 52 durch
einen Leiter 62 verbunden, wdhrend der bewegliche Xontakt

39 des normal offenen Schalters 38 an die andere Xlemme 520

009812/0346
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der Stromversorgung mittels der Léiter’62 und 63 angéschios- '_,.'
sen ist. Es ist eréiehtlich, daB der Motor 49 immer an die
Stromversorgung 53 angeschlossen und somit mit Energie ver-
sorgt ist, wenn der Auslﬁsésehalter 47 und einer der Schal-

ter 33 oder 38 geschlossen sind.

Das innere Ende deé Treibkolbens 18 ist mit einem fing-i
fﬁrmigen konisch verjﬁngten Kppf 65 versehen, der eine ring-
formige Fliche oder Schulter 66 aufweist, welche die ring-
fﬁrmige Schulter 67 des ringfﬂrmiéen Flansches 15 des Kdr-
pers 11 beriihrt, um die Auswértsbewegung des Treibkolbens zu
begrenzen. Die Endfléche oder Oberfldiche 68 des Kopfés 65
ist im wesentlichen konkev und bildet einen Sitz filr die |
ringformige Dichtung 69, dié in geeigneter Weise, wie z.B.
durch Verkitten, an einer konvexeﬁ Fldche 70 eines Kraft-
speicherkolbens 71 befestigt ist. Der Beréich der Fliche 68 :
des Kolbenkopfes, der'dgrch die ringférmige Dichtung 69 ab;
gedich-tet ist, ist groBer als die Querschnittsfléche des
VTfeibkolbens 18 bei der Dichtung 16, so daB, wenn die Dich-
tung 69 zwischen dem Kraftspeicherkolben 71 und dem Treib-
kolbenkopf 65 ebdichtet, jeder Fliissigkeitsdruck, der auf
den Treibkolben wirkt, den Kolbenkopf gegern deh Kraftspei-
ehe;kolben zu bewegen und in enger Beriihrung mit demselben
zu halten sucht. In ﬁbereinstimmuﬁg strebt der Druék des Me-
diums, derrin die Bohruﬁg 14 des Korpers 11 zwischen dem in-

neren Flansch 15 und dem Xraftspeicherkolben 71 eingebracht
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wird, wenn der Speicherkclben und der Treibkolben 18 die in

Fig, 1 dargestellten‘Lagen einnehmen, den Treibkolbenkopf in

_Beruhrung mit dem Kraftspeicherkolben zu dricken und den Treib-

~ kolben in Fig. 1 nach rechts zu bewegen.

Die Hauptbohrung 14 des Korpers 11 ist bei 75 vergro-

7 Bert, um einen Ausdehnungszylinder 76 aufzunehmen, ﬁer am

Kérper 11 auf geeignete Art dicht befestigt ist, wie z.B.

‘durch SchweiBen. Der Speicherkolben 71 ist inmnerhalb der
'Zylinderlénge'beweglich und weist eine HuBere ringférmige

Nat auf, in def ein Dichtungsring (Q@-Ring) 78 oder irgend-

ein anderes Dichtungemittel angeordmet ist, um die Abdich- -

tung zwischen dem Zylinderumfang und dem Kolben zu hewirken.

. Eine verlingerte Kraftspeicherhiille ist auf den riick-
wﬁrtigén Ansatz 82 des Koérpers 11 festgeschraubt und eine

Dichtung oder ein Dichtungsring 83 ist zwischen einer ring-
fﬁrmigeﬁ Schulter 84 des Kdrpers und dem ringfdrmigen Ende

dér Hiille 80 eingefiihrt, um eine mediumdichte Abdichtung zu

bewirken. Unter Druck stehendes Gas kann iiber ein geeigne-

. tes Ventil 86 in die Kraftspeicher- bzw. Druckgeskammer 85

eingebracht werden, die durch die Speicherhiille 80 gebildet
wird. Wenn die Kammer 85 mit einem unter Druck stehenden

Gas gefﬁllt ist, so wird der Speicherkolben 71 nach links

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

der in Fig. 1 gezeigten Lage zu halten, wobeil die ringférmi-
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ge Dichtung 69 zwischen den Flichen 658 des Treibkolbenkopfes
65 und der Fliche 70 des Speicherkolbens dichtet.

Das nicht zﬁsammendrﬁckbare Medium wird in die Haupt-

bohrung 14 zwischen der Schulfer 67 des inneren Flansches
15 des Kbrpers 11 und dem Speicherkolben 71 durdt einen Ka-
nal 88 im K8rper eingebracht, wobei der Kanal die Hauptboh-
rung mit dem Ausla8 90 der Pumpé mittels der Hohrleitang 91
' verbindet, deren beide Enden mit dem Kﬁrper bzw. dem Pumpen--
auslaB dﬁrch Armaturen 92 bzw. 93 verbunden sind. Die Pumpe

50 und deren Antriebsmotor 49 sind auf einem Befestigungs-
arm 94 des Kérpers 11, z.B. durch Bolzen 95, befestigt, die
in Gewindebohrungen im Befestigungsarﬁ erstreckt sind. Der
Pumpeneinla8 96 ist mit einem Behdlter 98 iliber eine Rohrlei-
tung 99 verbunden, deren Enden mit dem PumpeneinlaB und dem
Behdlter duréh Armaturen 100 bzw. 101 verbunden sind. Die
Bohfleitung 99 -steht mit der groBen Kammer 164 dés Reservoirs
98 iiber die Auslafoffnung 105 in Verbindung. Der Behdlter 98
ist éﬁ Kﬁrper 11 befestigt, beispielsweise mittels Bolzen 106,
die durch seitliche Ansétze 107 des Bendltera in Gewinde-
béhrungeﬁ im Korper 11 erstreckt sind, Eine Dichtung 109 ist
zwigcheh'dem.Behﬁlter 98 und der oberen Fliache des Kdrpens
1f eingesetzt; um eine mediumdichte Abdich%ung um die Ein~
laﬁéffqung {11 des.Behélters un& den Umleitungskanal 112
heium'éuMﬁéiirken. Die Einlagtffnung 111 miindet in die gfo—
Be Kammer 104 des Behdliters 98 in der Ndhe des Endes dieser
Kammer, das durch die Kappe 113 verschlossen iet, die in das
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" offene 3ehaltérehde eingeschraubt iast, wobei ein Dichtunge-
rin§'1§4 eine nediumdiehte Abdichtung bewirkt. Der Umlei-
tungakana1'112 iﬁndet in das untere Ende einer Ventilkammer
115 unterhalb eines Ringsitzes 116, der im Kérper 11 ange-
Vérdnet:iét, um einen Site fiir das Kugelventil 117 zu bilden.
Die Ventilkugel 117 wird gegen den Ventilsitz 116 mittels
einer Feder 119 gedriickt, deren unterer Endteil die Ventil-
kugel:berﬁhrt und deren oberer Teil ﬁbér einen abwirts ge-
ridhteten'Vo:sprung 120 ginea Schraubeinsatzes 121 geschoben
ist, welchg das obere Ende der Ventilkemmer 115 abschlieBt.
Ein‘xanél 1227§tellt_hie Vérbindung gwiaschen der Ventilkeu-
'me:—Tiﬁ und dem EKanal 88 her. Es ist ersichtlich, daB der
VBruck'&és'aurch den EKanal 88 gepumpten Mediums das Kugelven-
fiiit?? in éesehlossener Stellung auf dem Ringsitz 116 zu
halten suchf,,wodurch die Strdmung vonh Medium zwischen dem

Unleitungskana1'112 und dem Kanal 88 verhindert ist.

Des Kugelventil 117 ist normal in offener Lage mittels
<einer Stange 12srgehalten, welche durch den Korper 11 nach
' oben mittels eines im Kérper angeordneten Kanals 127 in die
Ventilkammer 11§'und durch den Ringsitz 116 erstreckt ist
und die Ventilkugel 117 beriihrt. Ein Dichtungsring (O-Ring)
128 od.dgl. ist im Kanal 127 gzur Abdichtung zwischen Betdti-
gﬁngaatange 125 und Korper 11 angeordnet; Das untere Ende
der Stange 125 ist in den hohlen Handgriff 12 erstreckt. Die
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Betdtigungastange 125 istfmittels Fihrungsbolzen 129 gela- ,
gert und in ihrer Lage gehalten, wobéi die;Fﬁhrnngsbolzen in'r v
bezug auf den Handgriff aaBerﬁittig angeordnetAsind, um ei-

nen Auslﬁseheﬁél 130 frei beweglich zu halten. Letzterer ist
izwischen seinen Enden bei'131 drehbar gelagert, wobei der
Drehzapfen am Handgriff 12 béfestigt ist.rnef Auslésehebel

“hat einen fiir den betdtigenden Finger bestimmteaneil 132,

der durch einen Schlitz 133 des Handgriffes hach auﬁeﬁ er-

streckf ist. Der Auslﬁsehebel ist zur Erzielung einer dem Uhr-
zeigersinn entgegengesetzten 'Bewegung um seine Drehzapfen durch
eiﬁe Feder 134 vorgespannt, déren Enden gegen eine Wahd des
Handgriffes und gegen das untere Ende 135 des Auslisers drilckén.
Der Ausldsehebel und der Handgrlff sind mit Federhaltebolzen

136 bew. 137 versehen, die in die einander entgegengesetzten

Enden der Feder erstreckt sind.

Der &uélasehebel weist einen Arm 140 auf, der mit dem
unteren Ende derrBetatigungsstange 125 in Beriihrung treten
kann, um diesen in seinér gehobénen Stellung zu halten, wo- .
bei dieser die Ventilkﬁgel 117 von dem Ringsitz 116 entfernt
_h#lt. AuBerdem beriihrt der Arm 140 des AuslSsehebels den Aus-
l6seschalter 47 und schlieBt ihﬁ, wenn der Auslﬁsehebel im
Uhrzélger81nn gegen den Wlderstand der Feder 134 verschwenkt

w1ra, wie es auftrltt, wenn der Bedlenungsmann den Finger—

teil 132 des Auslosehebels in den Handgriff hineindriickt.
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Eine derartige Bewegung des Ausltsehebels im Uhrzeigersinn
- be*irkt eine Abwirtsbewegung der Betﬁtigungsstange 125 in-
- folge der Schwerkraft und auch infolge der Kraft der Ventil-
feder 119. Wenn der Bedienungsmann die auf den Fingerteil
132 ausgeiibte Kraft vermindert, go drent die Kraft der Fe-
- der 134 den Auslisehebel entgegengesetzt dem Uhrzeigersinn,
wodurch das Offnen des normalerweise offenen Schalters 47 und
unmittelbar dérauf,die Aufwirtsbewegung der Bedienungsstange A

125 zum Offnen des Kugelventils 117 bewirkt wird.

Das inkompressible Arbeitsmedium in der groBen Kammer
104 des Behdlters 98 ist mittels eines Kolbens 150 unter ei-
nem vorbestimmten Druck gehaiten, wobei der Kolben durch
éine Flillung von zusammengepreBtem Gas, das in einer kleinen
Kemmer 151 des Behé;ters enthalten ist und gegen das-Ende
des abgesetzten Kolbenschaftesr152 wirkt, nach einwdrts ge-
drickt wird. Der abgesetzte Kolbenschaft 152 ist mit einer
éaBerenAringfarmigen Nut versehen, in der ein Dichtungsring
(OQBing) 154 zur Abdichtung zwischen dem Kolbenschaft und
der zylindrischen Innenwand des Behdlters angeordnet ist,
welﬁhe di¢kleine Keammer 151 begrenzt. Der Kolben 150 sei-
nerseits iut analog mit einer HuBeren iingfﬁrmigen Ausneh~
mung versehen, in der ein Dichtungsring (O-Ring) 156 od.dgl.
eingesetzt ist, der zur Aﬁdichtung zwischen dem Kolben und
der zyiindrischen Innenwand dienﬁ, welche die groBe Kammer
104 des Behdlters begrenzt. Eine Liiftungstffnung 157 ist an

dem von den Offnungen 105 und 111 der groSen Kemmer 104 ent-

Go9
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fernten Ende derselbén angeOrdnef, um den Ein- und Austritf
von Iuft hinter dem Kolben 150 zu ermdglichen, wenn der Kol-
ben im Behdlter 98vﬁin- und herbewegt wird. Ein Gasabsperf-
organ 159 ist Vorgesehen, durch das Gas unter Druck in die
kleine Kammer 151 hinter dem Kolbenschaft 152791ngebracht

werden kann.

Es ist ersichtlich, da8 der Kolben 150 des Behdlters
98 das nicht zusammendriickbare Arbeitsmedium in def groBen
- Kammer 104 des Behidlters unter einem vorbestimmten Druck
rﬁélt und daB der Eolben 150 gegen die AbschluBkappe 113 be-
wegt wird, wenn das nicht zusammendriickbare Arbeitsmedium
aus der groBen Kammer hinauas und in die Hauptbohfung 14 des
Kérpers 11 gepumpt wird, ﬁm die Bewegung des Speicherkolbens
71 und des Treibkolbens 18 gegen ihre zurlickgezogene oder

gespannte Lage zu bewirken.

Der Umstand, deB das Arbeitsmedium im Behdlter 98 unter
einem vorbestimmten Druck gehalten wird, verringert die Be;
lastung der Pumpe 50, welche das Arbeitsmedium aus der gro-
Sen Kammer 104 des Behdlters in die Hauptbohrung 14 des Kér-
pers 11 gegen den auf deﬁ Speicherkolben 71 durch das zugam-
mengedriickte Gas, das in der Kammer 85 enthalten ist, ausge-

il

“{ibten Druck pumpt.
Die normale Ruhelage des Speicherkolbens 71 und des
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Treibkolbens 18 sihddin Fig.1 dargestellt, wobei die Schul-
ter 66 des Kopfes 65.des Treibkolbens die ringférmige Schul-
ter 67 des iﬁnérén Flensehes,{5 des Korpers 11 beriihrt, wel-
che dadurch die Auswirtsbewegung des Treibkolbens begrenzt,
una_wobei,&er Spgieherkolhen,7i gegen den Kopf 65 durch die
" Kraft des zusammengepreSten Gases in der Kammer 85 geprest
‘wird. Die Speicherkolbendichtung 69 verhindert nun das An-
legen e;nea Flﬁséigkeitsdruekes tiber den vollen Querschnitt "
der Fliche 68 des Kopfes 65.

7Venn eine lrbeit; wie z.B. das Einschlagen eines Hagels,
ﬁittels der Antriebsvorrichtung durchgefﬁhrt werden soll, sc
wird dér A;slﬁsehehel 130 im Uhrzeigersinn um seinen Dreh-
éapfen 131 durch Driiden des Fingerteils 132 nach innen ver-
schwenkt. Diese Bewegﬁﬁg des Auslisehebels bewirkt, da8 die
Stange 125 abwﬁita bewegt wird und die Bewegung der Ventil-
kugel 117 inrihre gegchioasene Stellung gestatéﬁt. Die Voll-
endung der Bewegung des Schalthebels 130 schlieBt den Aus-
iﬁaésbhalter 147 und verbindet, de der normal geschlossene
échalter 33 nun in seiner geschlossenen Stellung ist, weil |
sein Betitigungearm 32 nun mit dem Kopf 20 nicht in Bertih-
rung steht, den Motor 49 mit der Stromversorgung 52, wodurch
der Motor mit Energie versorgt wird. Das Arbeitsmedium wird
dadurch mittels derPumpe 50 aus'der groBen Kammer 104 des
Behiilters 98 in den Kanal 88 des K&rpers 11 und schlieB8lich
in die Hauptbohrung 14 zwischen den ringfrmigen Flansch 67
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und den Speicherkolben 71 gepumpt. Da das Kugelventil 117
gichmn in geschlosséner Sfellung befindet, kann kein Ar-
beitsmedium von dem Kanal 88 durch den Umleitungskenal 112
in die groBe Kammer 104,zurﬁckflieﬁen. Wenn das Arbeitsme-
dium in die Hauptbohrung 14 des Kdrpers 11 gépumpt wird, so
bewirkt es eine Bewégung des Speicherkolbens 71 und des
T;eibkolbens 18 nech rgchts, wie in Fig. 1 strichpunktiert |
angedeutet ist. Der Treibkolben 18 wird deshalb zur Bewegung
naéh'rechts gemeinsam mitrdem Speicherkolben 71 veranlaBt,
da, wie bereits erlautert; der durch die Dichtung 69 abge-
dichtete Bereich der Fiéche 68 grﬁBér als die Querschnitts-~
fiéche des Kolbens 18 an-der,Dichtung 16 ist, so daB der auf
den Treibkolben wirkende Mediumdruck den Treibkolben a&gen
den Speicherkolben zu driicken sucht. Dierfbrtgesetzte Ein-
bringung von Arbeitsmedium in die Hauptbohrung 14 Zﬁingt den
Speicherkolben.71 und den Tfeibkolben 18, sich in ihre voll
zuriickgezogenen Stellungen, wie in Fig.3 gezeigt, gegen deh
durch das in dem Kraftspeicher oder Kraftkammer 85 zusaﬁmeﬁ-
gepreB8te Gas ausgeiibten Druck zu bewegen. Der Treibkolben
und der Speicherkopf bewegen sich nach rechts, bis der riick-
wirti ge Rard bzw. die Schulter 165 des Hammerkopfes 20 des
Treibkolbens 18.den Betétigungsarm 32 des normal geschlos-

senen §éha1téré 33 beriihrt. Wenn zu dieser Zeit das Fihrungs-

rohr 22 nicht nach innen in die in den Fig.3 und 4 gezeigte
Lage bewegt worden ist, so schaltet das Offnen des Schalters

33 den Kotorr49 vom Versorgungsstromkreis ab und die Bewe-
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gung ders Treihkolbéna und des Speicherkolbens wird beendet.
?eng das vordere Ende des Filhrungsrohres 22 dann gegen das
V'Werkstﬁck'oder Bauelement, in das der Nagel eingesachlagen
werden soll, gedrilckt wird und die Antzebsvorrichtung vor-
- wdrtsbewegt wird, so deB der riickwdrtige Teil des Fihrungs-
.rohres in die Hauptbohrung 14 hineinverschoben wird, so be-
rithrt der duBere Ansatz 36 deanetétigungsarm 37 desrnorma—
lerweise offenen Schalters 38 und schlie8t diesen Schalter,
so daB der Motor 49 wiederum an den Eingangsstromkreis 52 an- ‘
geschlossen ist. Darauf beginnt die Pumpe 50 wiederum Medium
in die Hauptbohrung 14 zu pumpen, wodurch eine weitere Bewe—
gung des Treibkolbens 18 uﬁd des Speicherkolbens 71 nach rechfs
bewirkt wird, Bis eine solche Weiterbewegung des Treibkol-
bens durch die Beriihrung der Schulter 165 seines Hammerkop-
fes 20 mit der ringfﬁrmigen Schulter 28 des inneren Flan-
sches 15 verhindert wird. Zu dieser Zeit ist der Treibkol-
ben 18 in seiner vollsténdig zuriickgezogenen oder gespannten'
- Lage. Der Speicherkolben 71 dagegén hat die Freiheit, eine
derartige Bewegung forizusetzen, ienn das Pumpen des Ar-
beitsmédiums fortgesetzt wird. Unmittelbar nach einer de?-
artigen gewegung des Speicherkolbens 71 relativ zu dem n;n
stehenblelbenden Trelbknlben 18 wird die Diechtungzwischen
den Flichen 68 und 70 des Treibkolbenkopfes 65 bzw. des Spel-
cherkolbens 71 aufgehoben. Der Druck des Arbeitamediums wird
~nun auf die gesamte Querschnittsfléche der konkaven Fldche
68 des Treibkolbenkopfes 65 ausgelibt und als eine Wirkung
dieses Umstandes wird der Treibkolben nun krdftig und mit
grdéer Geschwindigkeit zufolge derx durch das'zusammengepreste
009812/0346
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Gas des Arbeitsmediums in der Hauptbohrung und in dem
Ausdehnungszylinder 76 ausgeiibten Kraft nach links bewegt.
Der Speicherkolben bewegt sich dahinter und folgt dem Treib-
kolben, da er sich jedoch {iber den vollen Querschnitt der
Bohrtng des Ausdehnungszylinders 76 erstrecki, bewegi er
sichrmit einer geringeren Geschwindigkeit als der Treibkol=-
ben. BEine derartige Be&egung des Treibkolbens 18 treibt
selbstverstdndlich den Nagel in das Werkstiick éder Bauwerk.
Das kegelstumpfformige Ende des Kopfes 65 bewirkt, daB der
Kopf Arbeitsmedium in dem verringerten ringformigen Raum
zwischen den rinéfﬁrmigen Schultern 67 und 165a einzuschlie~-
Ben veracht, wenn der Kopf 65 den ringformigen Flénsch 15
‘errecht, da der ringformige Raum zwischen dem topf und dem
inneren Rand der Séhulter 165; verringert wird, wenn sich
der Xopf hinter der Schulter 165a gegen die Schulter 67 be-
wvegt, Der Durchﬁesser der ringfﬁrmigen Oberfldche 166 ist
kleiner als der Durchmesser de§ Ausdehnungszylinders. Als
Eréebnis verlangsamt dieses EinschlieBen von Arbeitsfliissig-~
keit den Treibkolben 18, wenn er das Ende seines Arbeitshu-
bes erreicht, und mixlert den Sto8 der Beriihrung der Schul-
tei 66 des Iopfes 65 mit der Schulter 67 des ringftrmigen
Flansches 15. Der Speicherkolben 71 ist nun von dem Treib-
kolben 18 infblge der Anwvesenheit vbn zﬁsatzlichem Arbeits-~
mediumffeéngehalten; das durch die Pumpe 50 in die Hauptboh-
rung und in den Ausdehnungszylinder gepumpt worden ist., Pie
Pumpe 50 kann selbgverstindlich das Pumpen wihrend des Ar-—

beits- oder Antriebshubes des Treibkolbens fortsetzen,‘aber
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 die Bewegung des Treibkolbens ist primir durch die Kraft
beﬁirkt. die durch das zusammengepreSte Gas in der Kammer
85 ausgeiibt wird, wvelche durch den Speicherkolben 71 dem Ar-

beitsmedium uibertragen wird.

Wenn der ﬁagel in das Werkstiick oder Gebdude eingeschla-
gen'ist; 50 148t der ﬁedienungsmann den AuslOsehebel 130 los,
~ um dessen Beweghng'entgegengesetzt dem Uhrzeigersinn zufol-
'gerder von der Feder 134 ausgelibten Xraft zu gestatten, wo-
durch der Motor 49 abgeschaltet und die Betitigungsstange

125 gehoben wird, um das Kugelventil zu &fFfnen.

Das Afﬁeitsnediuu vor dem Speicherkolben 71 wird nun
durch den Druck des zusammengeprefiten Gases in der Kammer 85 '
gezﬂungén, sich durch den Xanal 88, den Xanal 122, die Ven-
tilkammer 115 und den Umleitungskanal 112 in die groBe Xam-
mer 104 zu bewegen, da die auf den Xolben 152 dﬁrch das zu-
sammengepreBte Gas in der Kammer 151 ausgeiibte Kraft auf das
Arbeitsmedium in der Kammer 104 geringer ist, als die Xraft,
die von dem rusammengepreSten Gas auf das Arbeitsmedium in
der Hauptbohrung vor dem Speicherkolben 71 ausgeiibt wird. In-
folgedessen bewegt sich der Speicherkolben nach links, bis
seine Dichtung 62 wieder die Fliche 68 des Xopfes 65 des
v VTreibkoibensVTS beriihrt und wviederum eine Abdichtung zwischen
dem vorbestimmten Bereich der Fitrhen 68 und 70 des Kopfes
65 ﬁzv, des Kolbens 71 bevirkt wird. Die Antriebsvorrichtung

ist nun zu einem neuen Arbeitszylklus bereit.
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Es ist offensichtlich, daB die dérgestellte und be-
schriebene Arbeitsvorrichtung die Arbeit zufolge der Ausdeh-
nung des zusammengedriickten Gases in dem Kraftspeicher bzw. =~
in der Gaskammer 85 dufchfﬁhrt, da das i die Gaskammer 85
eingefﬁhrte.sas bereits einen verhdltnismédBig groBen Druck-
wvert, z.B. 70 Atmosphdren, aufweisen kann und das weitere
Zusammenpressen des Ggses in der Kammef 85 infolge der Bewe-
gung des Speicherkolbens 71 in dem Ausdehnungszylinder .76
mittels der nicht zusammendriickbaren Arbeitsfliissigkeit be=
wirkt, daB das Arbeitsmedium einen Druck von noch hdherem
Wert, z.B; 140 Atmosphdren annimmt und da8 die auf diese
Weise im zusammengepreBten Gas gespeicherte Energie verweh-
det vi;d, uﬁ den Treibkolben 18 zu betdtigen, der solche
Funktionen, wie z.B. das Eiﬁschlagen‘eines Nagels ausfiihiren

kann.

 Weiter ist festzustellen, daB das Betitigen oder Frei-
geben des Treibkolbens 18 ohne der Verwendung von irgendwel-
chen Ventilen oder sonstigen Einiichtungen erfolgen kann,
die beispielsweise in der USA-Patentschrift Hr, 2 867 086 be-
schrieben sind und fiir Beschddigung und Fehlleistungen empfing-
lich sind, da die Beendigung der Bewegung des Treibkolbens,
venn er sich in seiner vollen zuriickgezogenen oder dgespannten
Lage befindet,,und die fortgesetzte Bewegung des Speicherkol-
bens bei der erfindungsgemdBen Ausfilrung automatisch bevirken,
dasrder Treibkolben in seine voll susgefahrenerbage bewvegt

-

vird, wobei der Treibkolben Arbeit wihrend dieser antreibenden

Bevegung bzv. dieses Hubes ausiibt.
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Wenn erwiinscht, kdnnen der Umleitungskanal 112, das Ku-
" gelventil 117 und dessen Betdtigungsstange 125 weggelassen
werden, wobeli die Riickkehr des Arbeitsmediums aus der Haupt-
bohruﬁg 14 des Xorpers 11 in den Behdlter 98 dann durch die
Pumpe 50 erfolgt, welche dadurch zur Drehung in ihrer ent-
gegengésetzten Richtung veranlaBSt wird, wenn das Arbeitsme-
dium durch sie in die groBe Kammer 104 durch den Druck des
' zusammengeptesten Gases in der Kammer 85, das auf den Spei=-

chérkolbenr71 wirkt, getrieben wird.

Wenn erviinscht, kann die Kammer 85 fiir das zusammenge—
prefte Gas durch einen geeigneten Stromungskanal oder eine
Leitungseinrichtung mit der kleinen Kammer 151 des Behidlters
98 verbunden werden, so daB der Druck des zusammengepreBten
Gases von der Kfaftspeiéher- oder Druékgaskammerr85 verwen-

det werden kann, den Behdlterkolben 150 vorzuspannen.

Obwbhl eine eiastische Dichtung 69 zur Bildung der Ab-
dichtung zwischen den einander gegeniiberliegenden Fldchen
68 und 70 des Treibkolbenkopfes bzw. des Speicherkolbens be=
schrieben und dargestellt wurde, kann eine dieser Fldchen
statt dessen mit einem ringfarmigen'Flansch versehen sein;
der die andere Fliche berilhrt, um eine metallische Dichtung
éu bildeﬁ. In dem Falle, dad die elastische Dichtung 69 der
Art von Dichtungsringen (O-Ring) angehdrt, die abgebogen -
oder nach innén deformiert werden muf, um eine gute Ab-

-dichtung zwischen den Flichen zu bewirken, so kann der Kol-
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benkopf 65, wie in Fig.6 dargestellt ist, mit einer Ausneh-
mung 170 versehen sein, in welche ein élastisches Glied ein-~-
gesetzt sein kann, das einen LufteinschlusB aufweist, vie z.B.
eine Xugel 171, die aus Gummi, Xunststoff od.dgi. besteht,
oder z.B. ein Schwamm, der Luft in seinen Poren oder Lﬁcken
enthdlt, so daB die Zusammenpressung dés Gases, das in einer
derartigen.Kugel oder in den Poren eines derartigen Schwvam=-
mes enthalten ist, eine solche Verfoimung der Dichtung 69
gestéttet. Das zwischen den Flichen in einer derartigen
Dichtung eingeséhlossene Arbeitsmedium gestattet natiirlich
keine solche Verformung o&er Verbiegung des Dichtungsringes

nach innen, da es nicht zusammenprefbar ist.

Es ist ersichtlich, das die'Arbeitsvérrichtung 10 einen
Korper enthalt,vder eine Bohrung 14 aufweist, in dem ein
Treibkolben 18 hin- und herbevegbar ist und daB8 der Kolben
ein BEnde aufweist, das aus der Bohrung nach aufBlen verschieb-
bar ist, das der Korper Einrichtungen aufweist, welche den
Abschnitt der Bohrun§ zwischen den Schultern 67 und 165a des
Korpers und dem Zylinderansatz 76 enthalten, der einen Zy-
lindér bildet, daB der Treibkolben sein entgegengesetztes
Ende in den derartigen Zylinder erstreckt und das sclﬂieﬂ-

"~ lich ein Speicherkolben 71 in diesem Zylinder beweglich an-
geordnet ist und daB:-die zusammengepreﬁte.Luft in der Xammer
85, die durch den Korper und die Xraftspeicherhiille 80 ge-

bildet ist,. eine Einrichtung zum Driicken des Speicherkolbens

- gegen den Treibkolben ist.
009812/0346
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7 - Es ist weiter ersichtlich, daB der Speicherkolben, wenn
er den Trelbkclben be:ﬁhrt einen vorbestimmten Bereich des
Trelbkolbens gegen den Druck des Arbeitsmediums abdichtet,
das in den Zylindrrmittels einer geeigneten Einrichtung,

wie z,.,B, die Pumpe 50, eingebracht wird, und da8 der Kdrper
und der Treibkolben miteinander in Beriihrung tretende Ein-
richtungen 66 bzv. 67 aufweisen, um die Bevegung des Treib-
kolbens zu begrenzen, soc daB die fortgesetzte Bewegung des ‘
Speicherkolbens, nachdem die Bewegung des Treibkolbens durch
die Begrenzungseinrichtungen eingestellt wurde, bewirkt, das
sich”dér‘Speicherkolbeh vom Treibkolben 18st, um den vorbe-
stimmten Bereich des Treibkolbens dem Druck des Antriebsme-
diums'ausz&setzen, so das die Druckeinrichtung, die iiber den
Speicherkolbeh und das Arbeitsmedium wirkt, wirksam wird,

um den Treibkolben aus seiner zuriickgezogenen Lage in seine

SuBere Lage zu Bringen.

Es ist weiter'eqsichtlich. das der Treibkolben 18 ei-
neh'lbpf 65 aufveist, der zusammen mit dem abgesetzten Teil
eines derartigen Z&linders, welcher Teil durch die ringfér-
mige Fliche 166 gébildet ist, gzusammenvirkt, um ein federn-~
des odér stofdimpfendes Mittel zur Verlangsamung der Beve-~
gung des Treibkolbens zu bilden, wenn er die duBere Grenze

seiner Bewvegung in seine %uBere Lage erreicht.
Es ist weiter ersichtlich, dag die Einrichtung zum
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Einbringeh nicht zusammendriickbaren Antrieﬁsmediums und der
Druck in dem Zyliﬁder zur Bewegung deé Treibkolbens und des
Speicherkolbens in.ihre zuriickgezogenen Lagen eine Pumpe 50
einschlieBt, die durch einen Motor 49 angetrieben ist, und
daB die Betdtigung des Motors durch die Schalter 33 und 38
'gesteuert ist, welche mittels des Flihrungrohres 22 betdtig-
bar sind, um Zu.gewéhfieisten, daB das vordere Ende des Fijh~-
rungsrohresAgegen das Gebilde gepreBt sein mus, in welches
der Nagel eingeschlagen werden 5011,'bevor der Treibkolben

fiir seine Arbeits— oder Antriebsbewegung oder seien Schlag

freigegeben wird.

Es ist weiter ersichtlich, daB ein Nébenschluﬁweg vor-
gesehen ist, um dem Arbeitsmedium zu gestatten, sich aus dem
Zylinder inleinen Behdlter wdhrend der Vervollstdndigung ein~
‘'nes Arbeitsspieles der Einrichtung zu bewegen und daB der
X¥olben 150 vorgesehen ist, um das Arbeitsmedium im Behdlter
unter einem vorbestimmten Druck zu halten, um die Belastung

der Pumpe zu vermindern.

Der Treibkolbenkopf 65 kann auch mit einem Kanal 173
versehen sein, der seitlich des Kopfés miindet und in der
‘Léngsrichtung in eine Ventilkammer 174 Ffihrt, Qie Fig. 6
ieigt; Eine konische Oberfldche 175 des Kolbenkopfes bildet
einen S;tz fiir das Kugelventil 176, das gegen den Sitz durch
eine Feder 177 gedrﬁékt ist. Ein Ende dieser Feder ist an
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der Ventilkugel und das andere Ende an der innefen FlAche

eines Einsatzes 178 abgestiitzt, der in die die Ventilkammer

bildende Bohrung des Xopfes eingeschraubt ist. Die Kraft,

mit der'die Vemtilkugel in Beriihrung mit dem Ventilsitz ge-

halten ist, kann durch Verdrehen des Einsatzes 178 justiert

werden, Dieser Einsatz weist einen Kanal 179 auf, welcher

den Zutritt voﬁ unter Druck stehendem Arbeitsmedium durch

den Kanal 173 zu der Flidche 68 des XKolbenkopfes innerhalb

der Dichtung 68 gestattet; wenn das Kugelventil geOffnet ist,
Es-ist ersichtlich, dag, falls der Kolbenkopf mit dem

Kanal 173 und dem Xugelvemtil 175 versehen ist, der durch

die Feder 177 auf die Ventilkugel ausgeﬁbté Druck so einge-

 stellt seinrmus; daB das Kugelventil durch den vom Arbeits—

medium ausgeiibten Druckiin'seine offene Stellung gebracht

- wird, wvenn der Treibkolben und der Speicherkolben die ge-

sPannte'Lageérreichen, um das Aufbringen des Druckes des

Arbeitsmediums auf den wilen Bereich seiner Fliche 65 und

das nachfolgende Bewegen des Treibkolbens in seine ZuBerste

Lage zu gestatten. In diesem ﬁall kann die gespannte Stellung

die durch den Treibkolben gerade vor der Beriihrung der Schul-

ter 165 des Hammerkopfes 20 mit der ringfdrmigen Schulter

2 8 des inneren Flansches 15 erreichte Stellung sein, so

dag der Hammerkopf nienais die ringfdrmige Schulter erreicht.

Diese Art der Betdtigung beugt daher dem StoB und der Erschit-

terung vor,4die andersedts durch eine derartige Beriihrung auf

die .Antriebseinrichtung wirken wiirden.
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Es istrersichtlich, daB der Kanal 173 und das Kugel-
ventil des Kopfes eine Einrichtung zum Aufbringen des Druk-
Xes des Arbeitsmediums auf die Fliche des Treibkolbens bil-
den, wenn dieser eine vorbestimmte gespannte Stellung in
der gleichen Weise erreicht, wie die Schulter 28, und die
Schulter 165 des ringformigen Flansches 15 bzw. des Hammer-

kopfes solche Einrichtungen bilden.

Wenn erwiinscht, so kann das Kugelventil auch mit einer
solchen Kraft gegen seinen Sitz gedriickt werden, daB es ge-

schlossen bleibt, bis der Hammerkopf'die Schulter 28 be-

riihrt und die Bewegung des Treibkolbens dadurch z.ifgehalten

ist. Der nachfolgende p;ﬁtzlichefDruckanstieg im Zylinder
und die Druckverminderung zwischen den Fldchen 6t und 70
infolge der Entfefnung des Speicherkolbens vom Treibkolben
verursachen nun, déB die Ventilkugel sich in ihre offene
Stéllung bewegt, bevor der Druck zu einem solchen Wert an-
steigt, daB die Diéhtung 69 brechen kdnnte, Da in jeder die-
ser beiden Betdtigungsarten des Kugelventils die Dichtung
nicht gewaltsam aufgehoben wird und nicht den verhdltnis-
mdBig groBen Druckdifferenzen, die anderseits zu einer ge-
waltsamen Aufhebung der Diehtheit notwendig widre, ausge-

setzt ist, wird die Lebensdauer der Dichtung verlingert.

In Fig. 5 iét schematisch eine abgewandelte Ausfiihrungs-—

form der Antriebsvorrichtung dargestellt, deren Treibkol-

ben 200 und deren Speicherkolben 201 gleitfdhig in einem
009812/0346
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L 4

Zyiinder 202 angeordnet sind, dessen eines Ehde.mittels
einer Rohrleitung 203 an einen verjiingten Abschniii 204
eines Zylinders 206 angeschlossen ist, der eine Gaskammer
205 mit Kelinem Durchmesser bildet und dessen erweiterter
Abschnitt 207 die groBe Behdlterkammer 208 biidet, in der
das nicht zuéémmendrﬁckbare Arbeitsmedium enthalten ist.
Der EinlaB 210 der Pumpe 211 steht mit der Behdlterkammer
208 fiir das Arbeitsmedium in Verbindung, wdhrend ihr Aus-
laB 213 mit dem Zylinder 202 an jenem Ende desselben ver- '

| bunden ist, das von jenem Ende entfernt ist, welches durch
dié Rohrleitung7203 mit dem Zylinder- 202 verbunden ist.
Ein Kolben 214 weist éinen vergroBerten Kopf 215 auf, der

~in dem groéferen Abschnitt 207 des Zylinders 206 angeordnet
ist. Der iopf 215 ist mit einem Dichtungsring 216 (0-Ring)

- oder einem anderen Dichtungsmittel versehen, um die Abdich-
tung zwischen dem Kopf und dem Zylinder zu bewirken. Der
Yolben 214 ist an seinem von dem vergrdBerten Xopf 215 ent-
'fernten Endteil mit einer Dichtung 218, z.B. einem Dich-
tungsring (0-Ring) versehen, der die Abdichtung zwischen
-dem Xolben und dem verjiingten Abschnitt 204 des Zylinders

-

bewirkt.

Der Speicherkoiben 201 ist mit einer Pichtung 220 ver-
sehen, die zwischen dem Zylinder 202 und dem Speicherkolben
'wirkt. Eine geeignete Dichtung 225, velche denselben Auf-

bau und dieselbe Aufgabe wie die Dichtung 69 der in Fig.1
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dargestellten Ausfiihrung aufweist, bewirkt die Abdichtung L.
zwischen der Fldche 226 des Speicherkolbens 201 und der

Fliche 227 des Xopfes 228 des Treibkolbens.

Wie in Fig.5 gezeigt, gestattet eine Lii ftungss £ fnung
230 des Zylinders 207 den Eintritt und den Austritt von
Luft aus dem Zylinder,, zwischen der Schulter 232 und dem
vergriBerten Kopf 215. Die Pumpe 211 wirkt in der gleichen
Weisé wie die Pumpe 50, um nicht zﬁsammendrﬁckbares Ar-
-beitsmedium von der grofBen'Kammer 208 des Zylinders 206 in
den Zylinder 202 zu pumpen, um den Treibkolben 200 und den
Speicherkolben 201 in ihre zuriickgezogene oder voll geépanné
te Stellung zu bewegen, wobei der Treibkolben freigegebén
wird, sobald seine Bewegung beendigt wurde, wihrend die Be-
weguné des Speicherkolbens 201 fortgesetzt wird, so daB
_die Antriebsbewegung des Treibkolbens zur Arbeitsleistung

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

Nachdem der Treibkolben 200 in seine ZuBerste Lage
durch den Druck des zusammengeprefiten Gases bevegt vorden
ist, vird_dés Arbeitsmedium in die groBe Xammer 208 zuriick-
bewegt, da der Speicherkolben 201 und der Kolben 214 klei-
nefe.Flachen aufweisen, die dem Druck des zusammengepreBten
Gases éusgesgtzt sind als die Fliche des Xolbenkopfes 215,

der iber die Pumpe 211 véh?end;dériVervollsténdigung eines
008812/0346
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Arbeitshubes des Treibkolbens 200'mitWArbeitsmedium solange
be;ufSchlagf wird, bis der Speicherkolben 201 wiederum die
Dichtung 225 des TfeibkolbenkopfesVQQS beriinhrt. Uberdies
kann der die Pumpe 211 antreibende Motor umkehrbare Dreh-
richtungen aufweisen und durch einen gleichfalls imk shrbare
Prehrichtungen aufweisenden Motor éngetrieben sein, so dan

- das Arbeitsmediﬁm aus dem Zylinder 202 inrdie grofe Kammer
208 des Zylinders 207 zurﬁckgepumpt werden kann, sobald der

Arbeitshub des Treibkolbens 200 beendet ist. , (

~ Es ist ersichtlich, daB die Flichen des Speicherkol-
bens 261 und des Xolbens 214, die in den Xammern 205 und
230a zusammengepreften Gasen ausgesetzt sind, im wesentli-
chen gleich sind, déB aber die Fldche des Kolbenkopfes 215,
die dem Druck des Arbeitsmediums in der Behilterkammer 208
ausgesetzt ist, grdfer als diese Fldachen des Speicherkolbené
und des Xolbens 214 sind. Demzufolge legt der Kolben 214
einen kleineren Weg als die Speicherkolben 201 zuriick, wenn
die Pumée 211 eine groBere Menge des Arbeitsmediums aus der
Behdlterkammer 208 in den Zylinder 202 bewegt, und das Vo~
lumen der Kammer 23Ca wird um einen gréBeren Betrag verrin-
gert als das Volumen der Kammer 205 vergrifSert vird, Zusitz-"
lich bewirkt d;g;éinwartsbewggung:des Treibkolbens 200, wenn
Arbéits@édiﬁm i#{den'Zylinq§r5202'gepumpt vird, eine weitere
Bewegung deé Speicherkoibens‘QOi, wodurch eine weitere Vo-
lumsﬁermiﬁéefung der Kammer é30a'im Vérgleich zum Volums-

anstieg der Kammer 205 erfolgt. Demzufolge wird das den
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Spelcherkolben gegen den Trelbkolben druckende Gase noch mehr
zusammengeprest, wenn 51ch der Trelbkolben gegen selne voll
zuruckgezogene oder gespannte Stellung bevegt. . : :
Es istiersichtlich; daB.deﬁ‘Durchmessef—desiSpéiéﬁgrlr
Xolbens 201 im Verhltnis zum Durchmesser des Kolbens 214 l
vergrofert oder der Durchmesser des Kolbenképfeé 215 verQ»
" kleinert werden kann, um ein derartiges zusitzliches Zusam—'
mendrucken des Druckgases zu vermindern, so daB dle Bela-mr
stung der Pumpe wihrend des ganzen Arbeitsganges der An-

trlebselnrlchtung im wgsentllchen glelchmaﬁlg wvire.

>Es ist auch eféggﬁtlich daf - der Arbéitszyklus der ﬁé—
tatlgung der Pumpe umgekehrt werden kann, wenn die Flidche
des Kolbens 214, dle dem Druck des zusammengepresten Gases
in der Kammer gGS ausgesetzt ist, groBer als die Fléche des
Kolbenkopfes 215 gemacht wird, die dem Druck des Arbeitsme-
diums in der Behdlterkammer 208 ausgesetzt ist, so da8 die
Pumpe Arbeitsmedium aus dem Zylinder 202, nachdem der Treib-
kolben in seine dugerste Lége bevegt wvorden ist, zur Bewe-. |
gqung desrroibénsr21§ nach 1ihk§rgegen die durch das in der
Kammer 205 iusaﬁménéepreﬁte Gas ausgeiibte Kraft und zur Be-
wegung des Spelésrkolbens ‘nach rechts,” um den Trelbkolben ’
zZu beruhren pnmpt Wenn dle Pumpe nun abgestellt vird, so
bewegt das auf den Kolben 214 Werende zusammengedruckte V
Gas sowohl den Trelbkolben als auch den Spe1cherkolben bis
in 1hre voll zuruckgezogene oder gespannte Stellung nach 11nks

und’ wenn,dle volle Fliclie 227 des Kopfes 228 des Trelbkolbens
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dem Arbeitsmedium in der oben beschriebenen Weise ausgeé
setzt ist, so wird der Treibkolben nach rechts bewegt.

Die Pumpe wird dann eingeschaltet, um wiederum Arbeitsme-
dium aus dem Zylinder 202 in die Behdlterkammer 208 zu pum-
pen, so daB der Arbeitszyklus der Antriebsvorrichtungwie-.

derholt wverden kann.

Weifer kann, vie ersichtlich, das Arbeitsmedium im Be-
hilter mittels eines Xolbens im Behilter unter einem vorbe-
stimmten Druck gehalten werden, wobei. der Kolben durch den
| Druck des zusammengepreBten Gases in der Druckgaskammer mit
einer'solchen Einrichtung vorgespannt werden kann, wie durch
éine die Iémmern 85 und 151 verbindende Rohrleitung oder |
die Leitung 203 (Fig.5), vélcﬁe die Xammern 230a und 205
verbindet, wobei die Flichen des Speicherkolbens und des
BehSlterkolbens; die den Driicken des Druckgases und des Ar-
beitsmediuhs ausgesetzt sind, in einem solchen relativen
Verhdltnis steheh, dag sie eine erviinschte Belastung der
- Pumpe bewirken. In vielen Ellen ist es vorteilhaft, eine
im wesentlichen konstante Belastung der Pumpe vorzusehen,
was dadurch erreicht wird, daB die Fl¥chen solche relativen
Abmessungen aufveisen; daf sie einen erviinschten minimalen
zusatzlicheﬁrbruck auf das zusammengepreBte Gas widhrend des

rPumpabschnittes des 3etatigungsab1aufes der Pumpe erzielen.

Die obige Erliuterung der Erfindung ist lediglich bei-

spielsveise und ein Austausch von spe21e11en angefiihrten Xon--
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struktionsmerkmalen ist m&glich, ohne vom Erfindungsge-

"danken abzuweichen.
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<::> Antriebsvorrichtung, dadurch gekemnnzeichnet, daB ein -
Kérper (11) eine Bohrung (14) aufweist, in der ein .reibkol=-
ben (18) hin- und herbewegbar ist, der mit einem aus der Boh-~
rung nach auBen erstreckbaren Endteil versehen ist, dag der
Kﬁrpér einen Zylinder aufweist, in den sich der entgegenge-
setzté Endteil des Treibkoibens erstreckt, daB ein Xraft-
speicherkolben (71) im Zylinder ﬁin— und herbewegbar ist,
wobei der Xraftspeicherkolben durch eine Druckeinrichtung
‘gegen den Treibkolben gedriickt und mit diesem in Berithrung
gebracht wird, und'daB eine Einrichtﬁng zZum Einbrinéen,eines
Arbeitsmediums in den Zylinder vorgesehen ist, um den Treib-
kolben und wen Kraftspeiéhérkolben in zuriickgezogene Stel~

lungen geyen die von der Druckeinrichtung ausgeiibte Kraft zu
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2. Vorrichtung nach Anspruch 1, dadurch gekennzeichnet,
daB ein nicht zusammendriickbares Arbeitsmedium vorgesehen

ist.

3.‘ berricﬁtung nach Aﬁqruch i oder 2, dadnréhrgekenn-
' zeichnet, dag der ¥raftspeicherkolben (715 einen vorbestimm-
ten- Berelch des Trelbkolbens (18) gegen den Druck des Ar-

beltsmedlums abschlrmt venn der Kraftspelcherkolben mit dem

Tre1bkolben in Beriihrung steht.

4. Vorrichtung nach einem der vorhergehden Anspriiche,
dadurch gekennzeichnet, daB miteinander in Berﬁhrung tretende
Begfenzungseinrichtungen zur_Begéenzung der BewegunQAdes
Treibkolbens (18) an diesem und dem Kdrper (11) vorgesehen
sind, wedurch die Eortgesetzte Bewegung des Spelcherkolbens
(71), nachdem dle Bewegung des Treibkolbens durch dle Begren-
zungsmaﬁtel verhindert ist, die L&sung de578pe1cherkolbens vom
Treibkolben bewirkt, wodurch der ﬁorbestimmte Bereich des
Treibkolbens dem Druck des Treibmediums ausgesetzt ist und
die Druckginrichtung wirksém wird, um den Treibkolben von
derrzurﬁékgezogenen L.age in eine vorgeéchobene'Lage zu be-

vegen.

5. Vbrrlchtung nach einem der vorhergehnenden Ansprﬁche,

e

SN

dadurch gekennzelchnet danB e1ne vorzugswelse automatisch wir-

- kende Elnrlchtung vorgesehen ist, die den vorbestimmten Be-
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reich des Treibkoibens dem Druck des Arbeitsmediums aussetzt,
venn der Treibkolben in eine vorbestimmte zuriickgezogene La-
ge bewegt ist, voéurch die Druckeinrichtung wirksam vird,rum
:den Treibkolben von der zuriickgezogenen Lage'in eine vorge-

schobene Lage zu bewegen.,

6. Vorrichtung nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, das der Treibkolben einen dem Ar-
 beitsmedium ausgesetzten kleineren Durchmesser aufweist als

der Kraftspeicherkolben.

7. Vorrichtung nach einem der voihergehenden Anspriiche,
dadurch gekennzeichnet, daB der Xorper (11) eine mit jenem
Ende des Zylinders verbundene Kammer (85) aufweist, das dem
Zylinderende entgegengesetzt ist, in das sich der Treibkolben
(18) erstreckt, wobei der Iraftspeicherkoiben (7})'im Zylin-
der zwischen derrxammer (85) ﬁnd dem Treibkoliben (18) hin-

und herbevegbar ist.

-

8. Vorrichtung nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, daB die Xammer (85) zur Aufnahme von un-
ter DruEk sﬁehendem Gas dient, das den Speicherkolbeh (71) ge-
gen den Treibkolben (18) driickt und in Berithrungm t diesem
h#lt, und daB die Einrichtung zur Einbringung des insbeson- '

‘dere inkompressiblen Arbeitsmediums in den Zylinder den
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Treibkolben (18) und den Speicherkolben (71) an das andere
Zylinderende gegen den durch das zusammengeprefite Gas ausge=

{ibten Druck bewegt.

9. Vorrichtung nach einem der vorhergehenden Angriiche,
dadurch gekennzeiéhnet, daB die Einrichtung zum Einbringen
des Arbeitsmediums einen Behdlter flir das Arbeitsmedium auf-
weiét_und eine Pumpeinrichtund zur Bewegung des Mediums aus

dem Beh#lter in den Zylinder vorgesehen ist,

10. Vorrichtung nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, daB am kérper (11) ein Fiihrungsrohr
(22) vorgesehen ist, das zwischen einer anféanglichen #uBeren
iStellungrund einer zuriickgeschobenen Stellung in Ld&ngsrihtung
-des Korpers beschraﬁkt beveglich gelagert ist, wobei sich
‘das eine Ende des Treibkolbens (18) in das Fithrungsrohr er-
_streckt, daB eine Einrichtung vorgesehen ist, die das Fiih~
',rungsrohr in seine HuBere Stellung driickt, daB eine erste
Einrichtung betdtigbar ist, um die Pumpeinrichtung einzu-
schalten, wdhrend eine zweite Einrichtung durch die Bewe-
gung des Treibkolbens von seiner JuBeren Stellung in eine
Ste}luﬁg xnapp vor seiner'inneren Stellung betdtigbar ist,
die die Betdtigung def'Pumpeinrichtung verhindert, wenn die
ersteVEinrichtungrbetétigt ist, und daf eine dritte Einrich-
tung in Abhdngigkeit der Bewegung des Fﬁhrungsrohre§ in sei-
ne rﬁck&értige Steliung vorgesehen ist, die die Betdtigung
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der Pumpeneinrichtung gestattet, wenn die erste Einrichtung

-‘betdtigt ist, auch wenn die zweite Einrichtung betdtigt ist.

11. Vorrichtung nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, dag der Treibkolben mit einem Kanal
- yversehen ist, der an einem Ende mit dem Zylinder an einem
Punkt verbunden'ist, der,von dem vorbestimmten Bereich ab-
liegt, und dessen andere ﬁffnung‘in diesen Bereich mﬁndet; {
und dapB ein druckabhingiges Ventil zum SchlieBen dieses Ka-
nals vorgesehen ist, durch das dieser Kanal gebffnet wird,
wenn der Druck des Arbeitsmediums im Zylinder einen vorgege-

benen VWert iibersteigt.

12+  Vorrichtung nach einem der vorhagehenden Anspriiche,
dadurch gekennzeichnet, daB autématisch betdtigbare Einrich-
tungen vorgesehen sind, die zusammenwirkende Begrenzungémit-
tel an dem Xorper und an der Treibeinrichtung zur Begrenzung

der Bewegung des Treibkolbens von seiner HuBeren Lage aufwei-

sen.

13. .- Vorrichtung nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, daf die Arbeitsfliissigkeit im Be-

" hdlter mittels einer Einrichtung unter Druck gehalten ist.

14. Vorrichtung nach einem der vorhergehenden Anspriiche,

dadurch gekennzeichnet, daB die Eiﬁrichtung, welche die Arbeits-
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'flﬁssigkeit im Behdlter unter Druck hilt, einen im Be-
hdlter beweglichen Kolben und eine Einrichtung zur Verschie-
bung des Kolbens in eine Stellung aufweist, in der die Fliis~

sigkeit unter Druck gehalten ist.

-_55. rubrfichtung nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, daB8 die Einrichtung zur Vérséhiebung
deerolbéns (150) im Behdlter (104,58) eine Verbindung zwi-
schen der Kammer (85) und dem Behdlter aufweist, wodurch der
Druck .des Druckgases in der Kammer (85) dem Kolben im Be-

hdlter (98) zugefiihrt wird.

16. Vbrrichtung nach einem dér vorhergehenden Anspriiche,
dadurch gekennzeichnet, daf die FlAchen des Speicherkolbens und
des Treibkolbens, die dem Druck des Druckgases ausgesetzt sind,
und die Fldachen des Speicherkolbens und des Behdlterkolbens,
die dem Arbeitsmedium ausgesetzt sind, in bezug aufeinander
derart bemessen sind, daB eine im wesentlichen gleichfdrmige
Beléétung der Pumpeinriéhtung wvahrend des Arbeitszeitraumes

derselben innerhalb eines Arbéitsganges erzielt ist,

17. Vorrichtung nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, daB die vorbestimmte Fldche des Treib-
kolbens dem Druck dés Arbeitsmediums ausgesetzt ist, sebald. .
der Treibkolben in eine vorbestimmte zurﬁcigezogene Stellung
be&egt worden ist, wodurch die Druckeinrichtung wirksam wird,
,uﬁ deﬁ Treibkolben von seiner zuriickgezogenen Stelung in die

vorgeéchobene Stellung zu bewegen.
009812/0345 I
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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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5 1503164

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.l 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 wversion 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.l 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 wvia 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.1l 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.l, and acts to hold the driving piston
18 in the position shown in fig.l, 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 wvia 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 wvalve 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 wvalve 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 wvalve chamber 115 and through the ring seat 116 by means
of a channel 127 located in the body, and touches the ball wvalve
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 wvalve

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.1l, 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.1l. 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. 80



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 wvalve.

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 wvalve
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 wvalve 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 prelocad 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,
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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 wvalve
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 wvalve 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 wvalve 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.1l, 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 wvolume 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 prelocaded 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.

S. 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 wvalue.

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

009812 / 0346

Koki Holdings America Ltd.
Ex. 1002, p. 96



33 1503164

(150) 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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(72) Inventors JACK BURNHAM
JACK WASHBOURN
(54) PISTON MEANS FOR PISTON-CYLINDER
ARRANGEMENTS
(70 We, Avon  INDUSTRIAL  PoLy-  groove 1o retain lubricant  which, it
MERS (BrRADFORD-ON-AvoN) LiMITED. a  is said, is pressed out of the groove(s) onto
Company incorporated under the Laws of the wall of the c¢ylinder member when
Great Britain, of Bath Road. Meclksham. pneumatic pressure s applied to the pres-

5 England, and WESTINGHOUSE BRAKE AND  sure face of the piston means, and is sucked 59
Sigval. Company LisuTeD, a Company in-  back into the groove from off the wall of
corporated under the Laws of Great Britain,  the cylinder member when the said preu-
of 3. John Street, London, WCIN 2ES. matic pressure is relicved.

England. do hereby declare the invention It is considerad desirable to provide piston

1) for which we pray that a Patent may be means which can avoid “hammering” and 35
zranted to us, and the method by which 1t or by which any such distribution and or
15 to be performed, to be particulacly de-  recovery of lubricant might be improved.
scribed in and by the following statement: —  and or wherchy the piston means may com-

This invention relates to piston means  prise a minimal number of parts o reduce

15 for piston-cylinder arrangements. particu-  tie costs of manufacturc. assembly and 60
larly but not exclusively tor pneumatic  stock-keeping.
pressure  operable, single  acting  piston- According to one aspact of this invention,
cvlinder arrangements that for example are  there s provided piston means for slideabice
used for the application of the brakes of 4 mounting in 1 cvlinder member to form

20 raidway vehicie {in which art such arrange-  therewith a piston-cvlinder arrangement. the 63
mants are known as “brake cylinders™. pistain means comprising a packing member

The piston means deseribed in U.S.A. mounted on o piston member for mose-
Patent Specification Noo 3,183,795 comprises  ment tiwrewith, the packing member com-
a piston member retaining a packing mem-  prising dirst and  second  portions hav.

23 ber to provide a shiding seal between the  ing radmliv oucr surfaces  axiatly  sepa- 7))
~iston member and the ceylinder member of  ratcd by a2 recess and dimensioned
the piston-cylinder arrangement, the piston  such  that. in use. cach auter  surfuace
member having an outer diameter less than  contacts shidingly agamst the inner surface
the inner diameter of  the  eviinder  of a said cyvlinder member with said inner

) member to provide therebetween an annular surface providing an outer closure for the 75
zap in which a separate ring is disposed to  recess. characterised in that the first portion
nrevent the piston member engaging or 15 substantially more flexible  than  the
“hammering”  against  the wall eof the sccond portion and in that an enclosed
cvlinder member. Lubrication of the latter  reservoir for lubricant s provided in the

35 is provided by a sprayed on coating of a piston means in communication with the 30
semi-permanent lubricant such as molyb-  recess in the packing member.
denum disulphide. Preferably the first portion comprises a
The piston means described in UK. Speci-  lip portion to provide a sliding scal be-
fication No. 752324 comprises a piston  tween the piston member and the inner
40 member retaining a packing member to pro-  surface of a satd cvlinder member. and the 83
vide a sliding seal between the piston  second portion comprises a ring portion
member and the cylinder member of the formed as an integral unit with the lip
aiston-cvlinder arrangement, the pack-  portion in axially spaced relation to provide
inz member being provided with at said recess. the ring portion having a dia-
43 lcase  one  continuous  peripheral grease  meter greater than the maximum diameter 90
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of the piston member for preventing material and comprises a packing member
“hammering” of the piston means when in 20 that is generally cup-shaped and pro-

a said cylinder member. vided with an oppositely directed lip por-
The ring portion may have a peripheral tion 21, and a ring member 22 extending

5 recess accommodating a wear ring of which  from the region 23 where the lip portion 21 70
the radially outer surface constitutes said joins the remainder of the packing mem-
second outer surface of the packing member, ber 20. The internal surface of the packing
or {as is preferred) the ring portion may it- member is provided with a thickened con-
self constitute a wear ring with its radially  vex projection 24 to be a snap fit within the

10 outer surface constituting the said second concave recess {7 of the piston member. 73
outer surface of the packing member. Pre-  such interfitting of these two components
ferably, in cither case, the ring portion has serving to mount the integrated component
a surface adjacent the lip portion and 12 on the piston member 10 for movement
directed transversely to the radially outer therewith.  The nose 18 of the piston

13 surface of the ring portion, these two sur- member 10 mates with the correspondingiv 8o
faces meeting at an acute angle to form a  shaped internal surface of the component 12
scraper ring for lubricant recovery. adjacent the region 23. The rearward end

Preferably the reservoir is formed in surface 23 of the ring member 22 abuts
the ring member. Advantageously the against the flange 14 of the piston member

20 reservoir may comprise a plurality of space which has a diamcter less than the mini- 83
apart individual cavities within the ring mum diameter of the tapered peripheral
member (preferably equi-angulacly spaced  outer surface 26 of the ring member 22.
apart), cach cavity having an opening to the The diameter of the ring member's peri-
recess.  Preferably the reservoir contains  pheral outer surface 26 increases linearly as

25 grease or other lubricant. the surface approaches the lip portion 21, 9¢

According to another aspect of this in-  and forms an acute angle at 27 with an
vention there is provided a piston-cylinder  adjoining radial surface 28 of the ring
arrangement (¢.g. a picumatically operable. member (see Fig. 3). Conveniently this
single acting, so-called brake cylinder) com-  acute angle. when the ring member 22 i

30 prising a cylinder member in which there 1s unstressed, is about 774 degrees of are. The 93
slideably mwounted piston means according  surfaces 26 and 28 which mecet at the acute-
to said onc aspect of this invention. angled arcis 27 form a forwardly projecting

By way of example, embodiments of this  wall portion 29 of the ring member.  The
invention will pow be described with re-  ring member 22 has a solid annulus 20

35 ferenee o the accompanying drawings of formed with a number (c.g. 36) of equi- 100
which: angularly spaced cavitics 31 that, as shown

Fig. 1 is a partly sectioned side view of a ia Fig. 2, are cach of gencrally triangular
first embodiment of this invention; cross-section.  Conveniently the included

Fig. 2 is a plan view of the piston means  angle of each triangular cross-section is 45

40 of Fig. [ partly sccticned along the line  degrees of are. Each of the cavites 31 (03

A-A and the line B-B of Fig. 1t communicates via an associated opening 32
Fig. 3 is a cross-sectional view along the  with the continuous annular space 33 be-
line UHT-TII of Fig. 2: tween the lip portion 21 and the projecting

Fig. 4 is an enlarged view of part of Fig.  wall portion 29 of the ring member 22

45 1. When the piston means is slidingly in- 110

Fie. 5 is a skctch showing a part cross-  serted into a cylinder member 35 thercfor
section through a second embodiment of  (iilustrated in broken outline in Fig. 1), tha
this invention: and lip portion 21 of the packing member 20 de-

Fig. 6 is a rperspective cross-sectioned  flects through about 221 degrees of arc o

50 view of part of the packing member shown make sliding contact along its length with 113
in Fig. 5. the internal surface 36 of the cvlinder

Referring to Figs. 1 to 4, the piston means member 35, and the ring member 22 is com-
shown in Fig. 1 comprises a piston member  pressed so that its peripheral outer surface
10 and an integrated packing member and 26, which is tapered in the unstressed state.

55 ring member 12 mounted thercon. The also makes sliding contact along its lenzth 120
piston member 10 has a domed froat face with the internal surface 36 of the cylinder
I3 and at its rear a peripheral laterally member 35 and deflects the surface 28 1o
directed flange 14 from which a piston rod be acutely inclined.

15 extends rcarwardlv.  Betwecen the face It will be evident from the drawings tha:.

60 13 and flange 14, the piston member 10 is  due to the solid arnulus 30, the ring mem- 125
provided with a shaped side surface 16 in-  ber 22 is less flexible than the lip portion
cluding a concave recess 17 and a nose 13, 21 so that surface 26 is angularly deflected
The integrated packing member and ring  less than the outer surface of lip portion
member [2 is 2 single unitary moulding of  21. Prior to such insertion of the piston

65 natural or svathetic rubber or of plastics means, the cavities 31 are all packed with 120
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grease or other suitable Iubricant.

When. in use, compressed air is supplied
to the cylinder chamber 37 via a port 33 in
an end wall 39 of the cylinder member 35,
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
rearward face of the piston member 10. In
executing such movement, the lip portion
21 is urzed by the pneumatic pressure into
tight sealing yet sliding engagement of the
cylinder surface 36, and there is a strong
tendency for the lubricant in the cavities
31 to emerge therefrom thrcugh the ogpen-
ings 32 into the space 33 and con-
tact the cvlinder surface 36 to lubricate it
with a laver of the lubricant.  When the
pneumatic pressure is relieved, the ceoiled
compression spring returns the piston means
to its rest position adjacent end wall 39 and
in exccuting this rcturn motion the project-
ing wall portion 29 of the ring member 22
acts as a scraper ring and tends to scrape
the lubricant layer off the surface 36 by the
action of arris 27 and surface 28 with a
view to its being returned to the cavities
31 through the openings 32. In other words,
positive lubricant recovery can be achieved.
[t will be noted that the space 33 is sub-
stantially closed by the lip portion 21 and
the wail portion 29.

It will be appreciated that cven in the
compressed state of its sliding fit in the
cvlinder member 35, the diameter of surface
26 (which equals the diameter of surface
36) s greater than the diameter of flange
13, The resiliency of the ring member 22
is arranged such that it is less flexible than
lip portion 21 and cannot be so compressed
by the weight of the piston member or
vibration of the latter also enable the piston
member to contact directly the cylinder wall
surface 36. Thus “hammering” is avoided.
and the ring member 22 serves as a wear
ring.

It will be apparcnt that the embodiment
of Figs. 1-4, provides piston means for
slideable mounting in a cylinder member
to form therewith a piston-cyvlinder arrange-
ment, the piston means comprising a piston
member, a packing member mounted on the
piston member for movement therewith and
having a lip portion to provide a sliding seal
b:tween the piston member and a cvlinder
member of a said arrangement, a ring
member for sliding contact of the cylinder
member and to prevent direct engagement
of the piston member against the said
cyiinder member, the ring member being
integral and 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-
voir for lubricant formed in the ring

member. In this embodiment, said outer
wall portion has two defining surfaces
thereof adjacent the lip portion mutually in-
clined and meeting at an acute angle to

form the outer wall portion as a scraper 7

ring for lubricant recovery.

In a modification of the embodiment of
Figs. 1 to 4, the flange 14 is omitted, so
that the ring member 22 encompasses the
piston member 10 about the latter’s maxi-
mum diameter. Optionally in this case. the
cavities 31 may be closed rearwardly of the
piston means by base portions moulded in-
tegrally with the ring member (and the
packing member).

The c¢mbodiment of Figs. 5 and 6 is
similar to that of Figs. 1 to 4 and like parts
have been given like npumerals. The em-
bodiment of Figs 5 and 6 differ in that the
outer surface 26 of the ring member 22 is
recessed at 40 and accommodates a separate
wear ring 42 which may be of a ditferent
material to that of the ring member 22, The
openings 32 are in the form of slots and
lead to cavitics 31 of semi-circular cross-
section.

In the e¢mbodiment of Fig. 3, the ring
member 22 is arranged to have such re-
silicncy as to be less flexible than the lip
portion 21 and to prevent direct contact be-
tween the piston member 10 and  the
cylinder member’s internal surface 36, As
before, the flange [4 may be omitted so
that the ring member 22 cncompasses the
piston member about its maximum diameter.

The embodiment of Figs. 5 and 6 may
be modificd by providing the ring member
22 with surfaces such as 26 and 28 of the
embodiment of Figs. 1 to 4 that arc mutu-
aily inclined and form a scraper ring for
lubricant recovery.

It will be apparent that the embodiment
of Figs. S and 6 provides piston means tor
slideable mounting in a cylinder member to
form therewith a piston-cylinder arrange-
ment. the piston means comprising a piston
member, 2 packing member mounted on the
piston member for movement therewith and
having a lip portion to provide a sliding
scal between the piston member and a
cvlinder member of a said arrangement. a
ring member having an outer wall portion
axially spaced from the lip portion and of
a diameter greater than the maximum dia-
meter of the piston member substantially to
close the space between the lip portion and
the outer wall portion, the ring member be-
ing integral and unitary with the packing
member and being formed with an enclosed
reservoir for lubricant in communication
with said space. Also the outer wall por-
tion is provided with a peripheral recess to
accommodatz a wear ring for sliding con-
tact of the cyvlinder member.

It will also be apparent that in each of
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the embodiments of Figs. 1 to 6 the en- characterised in that the ring peortion has a 45
closed reservoir is provided by a plurality peripheral recess accommodating a wear
of equi-angularly spaced apart cavitics ring of which the radially outer surface con-
within the ring member, each cavity having  stitutes said sccond outer surface of the

5 an opening whereby it is to communicate packing member.
with said space. Conveniently the reservoir 4. Piston means according to Claim 2. 50
contains grease or other lubricant. Also, characterised in that the radially outer sur-
in each said embodiment, the packing face of the ring portion constitutes said
member and ring member are moulded in-  second outer surface of the packing mem-

10 tegrally with one another of a natural or ber and in that said ring portion constitutes
synthetic rubber or plastics material. a wear ring. 55

WHAT WE CLAIM [S:— 5. Piston means according to Claim 3 or
1. Piston means for slideable mounting Claim 4, characterised in that the radially
in a cylinder member to form therewith a  outer surface of the ring portion meets at

15 piston-cvlinder arrangement, the piston an acute angle the surface of the ring por-
means comprising a  packing member tion which defines one side part of said re- 60
mounted on a piston member for move- cess to provide a scraper ring for lubricant
ment therewith, the packing member com- recovery.
prising first and second portions having 6. Piston means according to Claim 3,

20 radially outer surfaces axially separated by characterised in that said acute angle is of
a recess and dimensioned such that, in use. the order of 774 degrees. 65
cach outer surface contacts slidingly against 7. Piston means according to any pre-
the inner surface of a said cylinder member  ceding claim, wherein the recess extends
with said inncr surface providing an outer continuously around the packing member,

25 closure tor the recess. characterised in that  the piston means being characterised in that
the tirst portion is substantially more flexible  the reservoir comprises a plurality of angu- 70
than the second portion and in that an en-  [arly spaced cavities cach having an open-
closed reservoir for lubricant is provided  ing ro said recess.
in the piston means in communication with 8. Piston means according to Claim 7

30 the recess in the packing member. when dependent from Claim 2, characterised

2. Piston means according to Claim 1, in that the cavities are located in said ring 73
wherein the first portion comprises a lip  portion.
portion to provide a sliding scal between 9. Piston means according to any preced-
the piston member and the inner surface of  ing claim. characterised in that the reser-

35 a said cvlinder member, and the sccond  voir contains grease or other lubricant.
portion comprises 2 ring portion formed as 10. Piston mcans substantially as hercin 39
an integral unit with the lip portion in described with reference to the accompany-
axially spaced relation to provide said re-  ing drawings.
cess, the ring portion having a diameter 11, A piston-cylinder arrangement com-

40 greater than the maximum diameter of the  prising a cvlinder member in which there is
piston member for preventing “hammering”  slideably mounted piston means according 33
of the piston means when in a said cylinder  to any preceding claim.
member. A. R. TURNER.

3. Piston means according to Claim 2, Agent for the Applicants.
Printed for Her Majesty’s Stationery Officc by The Tweeddale Press Lid., Berwick-upon-Tweed, 1930
Pubiished at the Patent Office, 25 Scuthampton Buildings. London, WC2A [AY, from which copies

may be obtained
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:;iilse}n';l:rr:ned Richard L LeimbaCh Er?gvsrrs:visional Application Number (if
venton: FASTENER DRIVING TOOL USING A GAS SPRING

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).
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Neme ey I F€AeErICK H. Gribbell o umbor 3302
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U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney docket: SEN(523.US9

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.

62
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Attorney docket: SEN(523.US9
CLAIMS

What is claimed is:

1. A gas pressure system for a portable power tool, said gas pressure system
comprising:

a hollow cylinder having a movable piston therewithin; and

a storage chamber that is in fluidic communication at all times with said cylinder, said
storage chamber being charged with a pressurized gas;

wherein:

said movable piston moves in a reciprocating pattern during an operating cycle,
including moving through a drive stroke that is caused by said pressurized gas; and

said pressurized gas is not vented to atmosphere after said drive stroke, but instead

said pressurized gas is re-used for a plurality of said operating cycles.

2. The gas pressure system of claim 1, further comprising:

(a) a movable driver that is in communication with said piston, said movable driver
including at least one protrusion; and

(b) a lifter that causes said driver and said piston to move through a return stroke, by a

mechanical engagement between said lifter and said at least one protrusion of the driver.

3. The gas pressure system of claim 2, further comprising:
a guide body with a linear passageway for said driver;
wherein: said lifter moves in a rotational motion and causes said driver to move in a

linear motion.
4. The gas pressure system of claim 2, wherein:
said cylinder and piston act as a gas spring during said drive stroke, and

said lifter does not engage said driver during said drive stroke.

5. The gas pressure system of claim 1, wherein:
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said movable piston moves through a pathway through said hollow cylinder between a

higher pressure position and a lower pressure position.

6. The gas pressure system of claim 2, further comprising:
a motor and an on-board electrical power source, wherein said motor provides motive

power for said lifter.

7. The gas pressure system of claim 6, wherein:
(a) said on-board electrical power source comprises a detachable battery; and

(b) said motor comprises an electric motor.

8. The gas pressure system of claim 1, wherein: said pressurized gas in the storage

chamber remains above atmospheric pressure during all portions of an operating cycle.

9. A portable fastener driving tool, comprising:

a housing with a storage chamber that contains a pressurized gas, a hollow cylinder
that includes a movable piston, a driver that is in communication with said piston at least
during a drive stroke, a lifter that is in communication with said driver at least during a return
stroke, a prime mover, and a source of energy;

wherein:

said pressurized gas is used as a gas spring to propel said piston during said drive
stroke;

said prime mover causes said lifter to mechanically engage said driver during said
return stroke; and

said housing has no external energy source cable and no external hose attached

thereto.

10. The portable fastener driving tool of claim 9, wherein:

said storage chamber and said hollow cylinder are always in fluidic communication.

11. The portable fastener driving tool of claim 10, wherein:
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said pressurized gas is re-used for a plurality of operational cycles that each include

said drive stroke and said return stroke.

12. The portable fastener driving tool of claim 9, wherein:
said piston has a rest position between operational cycles; and

said rest position is achieved after said return stroke.

13. The portable fastener driving tool of claim 9, wherein:

said piston travels through said hollow cylinder between a higher pressure position
and a lower pressure position;

said piston has a rest position between operational cycles; and

a location of said rest position is proximal to said higher pressure position.

14. The portable fastener driving tool of claim 9, wherein:
said prime mover comprises an electric motor; and

said source of energy comprises a detachable battery.

15. The portable fastener driving tool of claim 9, further comprising:
a gas valve mounted to said housing that is attachable to an external gas refill system
that is configured to deliver additional pressurized gas into said storage chamber, during

maintenance, but not during operation of said portable fastener driving tool.

16. The portable fastener driving tool of claim 9, wherein:
there is no gas valve mounted to said housing, and thus additional pressurized gas
cannot be delivered into said storage chamber without disassembling said portable fastener

driving tool.

17. A portable fastener driving tool, comprising:
a housing with a storage chamber that contains a pressurized gas, a hollow cylinder
that includes a movable piston, a movable driver that is in communication with said piston

during at least a portion of a drive stroke, a mechanical lifter that is in communication with
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said driver during at least a portion of a return stroke, a guide body that includes a
passageway for guiding said driver, a prime mover, and a source of energy; and

a magazine that holds at least one fastener that is fed into a driver track in the guide
body;

wherein:

said storage chamber is pneumatically separate from said hollow cylinder, but is in
fluidic communication with said hollow cylinder;

at least a portion of said pressurized gas of said storage chamber is used as a gas
spring to propel said piston during said drive stroke, which in turn causes said driver to drive
a fastener through at least a portion of said driver track; and

said prime mover causes said lifter to mechanically engage said driver during said

return stroke.

18. The portable fastener driving tool of claim 17, wherein:
said movable driver including at least one protrusion; and
said lifter causes said driver and said piston to move through a return stroke, by a

mechanical engagement between said lifter and said at least one protrusion of the driver.

19. The portable fastener driving tool of claim 17, wherein: said lifter moves in a

rotational motion and causes said driver to move in a linear motion.

20. The portable fastener driving tool of claim 17, wherein: said lifter is not engaged

with driver during said drive stroke.

21. The portable fastener driving tool of claim 17, wherein:
(a) said movable piston moves in a reciprocating pattern during an operating cycle,
including moving through:
(i) said drive stroke that is caused by said pressurized gas, and
(ii) said return stroke that is caused by said lifter; and
(b) said pressurized gas is not vented to atmosphere after said drive stroke, but instead

said pressurized gas is re-used for a plurality of operating cycles.
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22. A fastener driving tool, comprising:

(a) a guide body that has a receiving end, an exit end, and a passageway therebetween,
said guide body being configured to receive a fastener;

(b) a hollow cylinder comprising a cylindrical wall and having a movable piston
therewithin, 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;

(c) an elongated driver having a first end and a second end, said first end being in
mechanical communication with said movable piston, said second end being sized and
shaped to push a fastener from said exit end of the guide body, and said driver having at least
one longitudinal edge with a plurality of spaced-apart protrusions;

(d) a rotatable lifter that makes contact with said at least one plurality of spaced-apart
protrusions of said driver such that, if said lifter is moved in a first direction, it causes said
driver to be moved toward a ready position; and

(e) a main storage chamber that, during an operating cycle, is always in fluidic
communication with said displacement volume of the hollow cylinder, wherein said main
storage chamber and said displacement volume are both charged with a pressurized gas,
wherein said pressurized gas is not exhausted to atmosphere after a driving stroke, but instead
is re-used for a plurality of said operating cycles;

wherein said cylinder and piston act as a gas spring to move said driver toward the
driven position, using said pressurized gas of both said main storage chamber and said

displacement volume acting on said piston.

23. The fastener driving tool of claim 22, wherein the lifter comprises a plurality of

lifting pins extending from a face surface of the lifter.
24. The fastener driving tool of claim 22, further comprising a housing that

substantially contains said hollow cylinder, said elongated driver, said lifter, and said main

storage chamber, with no external energy source cable and no external hose.
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FASTENER DRIVING TOOL USING A GAS SPRING

[0001] CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] The present application is a continuation of Serial No. 16/389,944, titled
FASTENER DRIVING TOOL USING A GAS SPRING, filed on April 30, 2019; which is a
continuation of Serial No. 15/583,202, titled FASTENER DRIVING TOOL USING A GAS
SPRING, filed on May 1, 2017, now U.S. Patent No. 10,478,954 (issued on November 19,
2019); which 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.

[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
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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.

[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. US2006/0180631, 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
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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
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
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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.”

[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
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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
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
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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
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
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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
[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.
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[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.

[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] FIG. 15 is a third portion of the flow chart of FIG. 13.

[0041] 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
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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 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
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
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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
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] FIG. 37 is a third portion of the flow chart of FIG. 35.

[0063] 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.
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[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.

[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

11

Koki Holdings America Ltd.
Ex. 1002, p. 133



Attorney docket: SEN(523.US9

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
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
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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
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 1) is
designated 104, the second pin (“pin 27) is designated 106, while the third pin (“pin 37) 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
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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-
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.
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[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
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
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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
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 74 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
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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
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
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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”
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
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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
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
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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
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 10 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
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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
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.
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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.
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 74) 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.
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[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.

[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
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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
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 17 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 1” 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 17
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
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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.
[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. Howeuver, 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
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important triggering steps occurring first: i.e., the trigger could be pulled before the safety is
actuated, or vice versa.

[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
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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.

[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,
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which is the normal operation once the driver and piston have been raised to their top-most
(or firing) position.

[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 17 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 17 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
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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.

[00134] The other type of STOP routine is the “STOP 17 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 1” 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;
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the upper guide body generally is in mechanical communication with the magazine portion
407.

[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.
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[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
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
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another along the outer longitudinal edges of the driver 490. The positions of teeth 491 are
clearly illustrated in FIG. 24.

[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
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discontinuous contact surface with those teeth. This will be discussed below in greater detail.
(See, for example, FIGS. 30-33.)

[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 1) is
designated 404, the second pin (“pin 27) is designated 406, while the third pin (“pin 37) 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, and 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
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embodiment of FIGS. 16-29, there is no fourth pin at all. Instead a small permanent magnet
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 too1 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
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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 470 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 B are 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 17 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
17 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 17
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 then enters the STOP1 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 17 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.
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[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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proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

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

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

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

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Kyocera Senco Industrial Tools, Inc.

Mailing Address Information For Applicant:

Address 1 270 vy Pointe Boulevard

Address 2

City Cincinnati State/Province OH
Country | s Postal Code 15245
Phone Number 513-388-2000 Fax Number

Email Address

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

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | SEN0523.US9

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention FASTENER DRIVING TOOL USING A GAS SPRING

Assignee 1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Kyocera Senco Industrial Tools, Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 270 lvy Pointe Boulevard
Address 2
City Cincinnati State/Province OH
Countryi Us Postal Code 15245
Phone Number 513-388-2000 Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Russell Gribbell/ Date (YYYY-MM-DD)| 2020-11-05
First Name | Russell Last Name | [Gribbell Registration Number | 77316
Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/4 (02-18)

Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | SEN0523.US9

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 time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related tc a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.5.C. 2(b)(2); (2} furnishing of the informaticn solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested informaticn, 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 youin 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.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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

Arecord in this system of 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 tc the subject matter of the record.

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

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U 5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.5.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 cr in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/090,018 11/05/2020 3731 2700 SEN0523.US9 24 4
CONFIRMATION NO. 3011
40628 FILING RECEIPT

5515 Timbor Way DIive 0 A

Cincinnati, OH 45238
Date Mailed: 11/13/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

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)

Kyocera Senco Industrial Tools, Inc., Cincinnati, OH;
Assignment For Published Patent Application

Kyocera Senco Industrial Tools, 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 16/398,944 04/30/2019
which is a CON of 15/583,202 05/01/2017 PAT 10478954
which 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: 11/13/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/090,018

Projected Publication Date: To Be Determined - pending completion of Corrected Papers
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 AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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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-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

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

NOT GRANTED

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

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

Application or Docket Number

Substitute for Form PTO-875 17/090,018
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 320
SEARCH FEE
o o o N/A N/A N/A N/A 700
EXAMINATION FEE
N FEE N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 24 minus 20= 4 OR |« 100 400
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 480 480
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2700
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus ** =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 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 "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f 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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9
CONFIRMATION NO. 3011
40628 FORMALITIES LETTER

Frederick H. Gribbell, LLC

C615 Timoor Way Drive R

Cincinnati, OH 45238 0000
Date Mailed: 11/13/2020

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

+ Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
* More than one figure is present and one or more figure appears to be unnumbered or misnumbered

in comparison to the brief description of the figures. See Figure(s) 13, 14, 35, 36. The figures must be

labeled "Fig." with a consecutive Arabic numeral (1, 2, etc.) or an Arabic numeral and capital letter in the

English alphabet (A, B, etc.) and correspond with a brief description having the same figure number. See

37 CFR 1.84(u)(1).

(1) To correct the figure numbering, replacement figures must be submitted.

(2) To add a brief description of an unnumbered figure, or correct the reference in the specification to the
figures, a proper substitute specification in compliance with 37 CFR 1.121(b)(3) and 1.125, providing a
brief description of each drawing figure presented, added or amended to correspond to the corrected
numbering of the figures, must be submitted. See also 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

+ 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
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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.)

+ $ 160 surcharge.

+ $( 0) previous unapplied payment amount.

+$ 160 TOTAL FEE BALANCE DUE.

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).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Robert L. Lance JR.
Dan Stoltz
Michael V. Petrocelli
+ The substitute statement is signed by a person that is different than the applicant identified on the ADS. Any
request to change the applicant after an original applicant has been specified under 37 CFR 1.46(b) must
include a new ADS in compliance with 37 CFR 1.76 specifying the applicant in the applicant information
section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c). Compliance with 37 CFR 1.46(c), or a
new inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64, is required.
Robert L. Lance JR.
Dan Stoltz
Michael V. Petrocelli

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/AuthenticateUserLocalEPF.html

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.

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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Electronic Patent Application Fee Transmittal

Application Number:

17090018

Filing Date:

05-Nov-2020

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.US9

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160
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Electronic Acknowledgement Receipt

EFS ID: 41236977
Application Number: 17090018
International Application Number:
Confirmation Number: 3011

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.US9

Receipt Date: 27-NOV-2020
Filing Date: 05-NOV-2020
Time Stamp: 16:37:51

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 E2020AQG41402917
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 .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
44898
Applicant Response to Pre-Exam
1 PP p . . sen0523us9amdO.pdf no 5
Formalities Notice
ab975f6f5abefe9dbacd 16f78820f24fb03 7|
28
Warnings:
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116261
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7c19
Warnings:
Information:
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_ sen0523us9SubstituteStatemt
3 QOath or Declaration filed - no 2
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a48e5432077d2d69f62ac01212e1102a54a
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Warnings:
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_ sen0523us9SubstituteStatemt
4 Oath or Declaration filed . 7 no 2
PetrocelliV2.pdf
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Warnings:
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289763
_ sen0523us9SubstituteStatemt
5 QOath or Declaration filed - no 2
StoltzV2.pdf
ceda6dd586dcb0f594250d6f36082e04daf
6de88
Warnings:
Information:
30329
6 Fee Worksheet (SB06) fee-info.pdf no 2
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dac?
Warnings:
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Total Files Size (in bytes):I 1054328

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Richard L. Leimbach, etal.  : Art Unit: 3731

Serial No.: 17/090,018 : Examiner:

Filed: November 5, 2020 : Confirmation No. 3011
For:  FASTENER DRIVING TOOL USING A GAS SPRING

RESPONSE TO NOTICE TO FILE
CORRECTED APPLICATION PAPERS

Mail Stop Missing Parts
COMMISSIONER FOR PATENTS
PO Box 1450

Alexandria, VA 22313-1450

Dear Sir or Madam:

In an Office Action (a “NOTICE TO FILE CORRECTED APPLICATION PAPERS”)
mailed on November 13, 2020, the Office stated that a proper inventor’s oath or declaration was not
submitted for the three of the co-inventors. A Substitute Statement was indeed filed for each of
those three co-inventors, however, it listed a previous company name, “Senco Brands, Inc.” as the
Applicant. The present name of the assignee (and Applicant) is Kyocera Senco Industrial Tools,
Inc., and three new Substitute Statements are being submitted with this paper, listing the correct

Applicant’s name, to satisfy the PTO declaration requirements for those three co-inventors.

SURCHARGE REQUIREMENT

A surcharge under 37 CFR 1.16(f) is also being submitted herewith, as required.

Serial No.: 17/090,018 -1- Attorney Docket: SEN0523.US9
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DRAWING REQUIREMENTS

The above-identified Office Action stated that FIGS. 13, 14, 35, and 36 were misnumbered
in comparison to the Brief Description of Drawings found in the instant patent application.
Applicant respectfully submits that the corresponding paragraphs in the instant application being
referred to in the Office Action actually do correctly refer to those drawings. Please consider the
following explanation.

Each of these figures depicts a logic flow chart that is so complicated that the computer
logic could not fit on a single sheet of drawings for a particular ‘chunk’ of that logic. Therefore,
each said flow chart was broken into multiple drawing sheets, and labeled as follows:

FIG. 13 sheets are labeled: FIG. 13A, and FIG. 13B

FIG. 14 sheets are labeled: FIG. 14A, FIG. 14B, and FIG. 14C.

FIG. 35 sheets are labeled: FIG. 35A, FIG. 35B, and FIG. 35C

FIG. 36 sheets are labeled: FIG. 36A, FIG. 36B, FIG. 36C, and FIG. 36D

The PTO Examiner (someone with the initials or name “cnguyen”) may be thinking that we
should have written separate paragraphs in the Brief Description of Drawings, one per drawing
sheet. However, that would have been more confusing to the reader—we would have needed to
create a much more detailed description of partial logic flow per drawing sheet, which would have
been inappropriate at the Brief Description of Drawings portion of the patent application. And, in
the Detailed Description, it made for better understanding for these lengthy logic flow charts to be
described as “FIG. 14,” for example, instead of saying “FIGS. 14A, 14B, and 14C.” In that way, we
were able to describe certain portions of the logic flow (per figure number) in a way that was much
easier to explain as pertaining to a more major function or routine.

Please note, the patent application describes those four figures in paragraphs [0038], [0039],
[0060], and [0061], as follows:

[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.

Serial No.: 17/090,018 -2- Attorney Docket: SEN0523.US9
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[0039] FIG. 14 (FIGS. 14A-14C) is a second portion of the flow chart of
FIG. 13.

[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.

Each sheet of these particular drawings is clearly referred to as being part of an overall
‘larger’ figure designation, such that there could be no confusion about its ‘brief” description in the
written description of this patent application. For example, FIG. 13B is unequivocally described as
being part of, and belonging to, “FIG. 13.”

The inventors’ intention in the way these flow charts were presented was to provide some
better organization to the computer logic being described in the Detailed Description. In other
words, the multiple sheets called FIG. 13 (i.e., FIG. 13A and FIG. 13B) are more closely related to
one another than they are to the logic being depicted in FIG. 14. (It was a more straightforward way
to illustrate the computer logic on the drawing sheets, while referring to those same drawings in the
Detailed Description as “FIG. 13” instead of “FIG. 13A and FIG. 13B”, or while referring to “FIG.
14” instead of “FIG. 14A, FIG. 14B, and FIG. 14C”.)

Finally: Applicant wishes to point out that these exact drawings have already been accepted
by the PTO in every previous patent application in the long list of parent applications. This
includes six different priority documents, most of which are now U.S. patents. (See paragraph
[0002] of the instant application.) The PTO standard on this topic has not changed, to Applicant’s
knowledge. Therefore, it would be a mistake to create any changes in the instant application with
regard to these drawing descriptions, as it could easily cause confusion to the future readers of those
same documents in this patent family.

Applicant respectfully requests the PTO reverse the previous finding that replacement

drawings, or a replacement specification, are required.

Serial No.: 17/090,018 -3- Attorney Docket: SEN0523.US9
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Conclusion

This paper is submitted with three new Substitute Statements that list the current name of
the Assignee of this patent application. An appropriate payment for the surcharge is being
submitted electronically. The Director of Patents and Trademarks is hereby authorized to charge
any underpayment or credit any overpayment of fees incurred due to this paper to Deposit Account
No. 50-2116.

Applicant has presented arguments and evidence to support a request to reverse a previous
PTO finding which stated that modified replacement drawings or specification need to be submitted
for this application. The existing paragraphs in the Brief Description of Drawings make clear
exactly which sheets of drawings belong to FIGS. 13, 14, 35, and 36, and those same drawings have
been accepted in the past by the PTO in all the parent applications. The “as filed” specification and
drawings should be allowed to remain in their present form, particularly since those PTO rules

about drawing descriptions have not changed.

Applicant respectfully requests the Examiner to favorably reconsider and allow the present

drawings and written description to remain in their present form.

Respectfully submitted,
RICHARD L. LEIMBACH, et al.

By: __ [/ Frederick H. Gribbell /
Frederick H. Gribbell

Attorney for Applicant
Registration No. 33,892

Serial No.: 17/090,018 -4- Attorney Docket: SEN0523.US9
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FREDERICK H. GRIBBELL, LLC
5515 Timber Way Drive
Cincinnati, Ohio 45238

(513) 891-2100

FAX: (513) 891-2100

e-mail: fred.gribbell @ieee.org

Attachments:
Substitute Statement for Robert L. Lance, Jr.
Substitute Statement for Dan Stoltz
Substitute Statement for Michael V. Petrocelli
Copy of “Notice to File Corrected Application Papers”

(submitted electronically, November 27, 2020)

Serial No.: 17/090,018 -5- Attorney Docket: SEN0523.US9
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9
CONFIRMATION NO. 3011
40628 FORMALITIES LETTER

Frederick H. Gribbell, LLC

C615 Timoor Way Drive R

Cincinnati, OH 45238 0000
Date Mailed: 11/13/2020

NOTICE TO FILE CORRECTED APPLICATION PAPERS
Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since
it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS
from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

+ Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
* More than one figure is present and one or more figure appears to be unnumbered or misnumbered

in comparison to the brief description of the figures. See Figure(s) 13, 14, 35, 36. The figures must be

labeled "Fig." with a consecutive Arabic numeral (1, 2, etc.) or an Arabic numeral and capital letter in the

English alphabet (A, B, etc.) and correspond with a brief description having the same figure number. See

37 CFR 1.84(u)(1).

(1) To correct the figure numbering, replacement figures must be submitted.

(2) To add a brief description of an unnumbered figure, or correct the reference in the specification to the
figures, a proper substitute specification in compliance with 37 CFR 1.121(b)(3) and 1.125, providing a
brief description of each drawing figure presented, added or amended to correspond to the corrected
numbering of the figures, must be submitted. See also 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

+ 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

page 1 of 3
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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.)

+ $ 160 surcharge.

+ $( 0) previous unapplied payment amount.

+$ 160 TOTAL FEE BALANCE DUE.

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).

+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Robert L. Lance JR.
Dan Stoltz
Michael V. Petrocelli
+ The substitute statement is signed by a person that is different than the applicant identified on the ADS. Any
request to change the applicant after an original applicant has been specified under 37 CFR 1.46(b) must
include a new ADS in compliance with 37 CFR 1.76 specifying the applicant in the applicant information
section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c). Compliance with 37 CFR 1.46(c), or a
new inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64, is required.
Robert L. Lance JR.
Dan Stoltz
Michael V. Petrocelli

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/AuthenticateUserLocalEPF.html

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.

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.

page 2 of 3

Koki Holdings America Ltd.
Ex. 1002, p. 255



/enguyen/

page 3 of 3

Koki Holdings America Ltd.
Ex. 1002, p. 256



Doc code: Oath
Document Description: Oath or declaration filed

PTO/AIAO2 (07-13)

Approved for use through 11/30/2020. OMB 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 callection of information unless it displays a valid OMB 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)

nitleof |FASTENER DRIVING TOOL USING A GAS SPRING

Invention

This statement is directed to:
I:l The attached application,
OR ’ ;
17/090.018 November 5, 2020
VDUnited States application or PCT tnternational 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)

Robert L. Lance, Jr.

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

Midland OH

fcity tate Country
Malling Address {except for a deceased or legally incapacitated |nvent6r):
14461 U.S. 68
., Midland el |,,45148 | 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.

| hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.8.C. 1001 by fine or
imprisonment of not mare 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),
@ 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
D Joint Inventor.

[Page 1 of 2]

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 appiication. 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 andlor suggestions for reducing this burden, should be sent ta the Chief Information Officer, U.S.
Patent and Tradernark Office, U.S. Department of Commerce, P.O. Box 1480, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

if you need assistance in completing the form, call 1-800-PTO-8199 and select option 2.
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PTO/SBIAIADZ (07-13)

Approved for use through 11/30/2020. OMB 0851-0032

. 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 coliaction of information unless it displays a valid OMB control number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:
D Inventor is deceased,
[:] Inventor is under legal incapacity,
D] Inventor cannot be found or reached after diligent effort, or
D Inventor has refused to execute the oath or declaration under 37 CFR 1.63.
If there are joint inventors, please check the appropriate box below. |
I:l An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the entire inventive entity has been

or is currently submitted.
OR

D An application data sheet under 37 CFR 1.76 (PTQ/AIA/14 or equivalent) has not been submitted. Thus, a Substitute

Statement Supplemental Sheet (PTO/AIA/11 or equwalent) naming the entire inventive entity and providing inventor
information is attached. See 37 CFR 1.64(b).

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
o 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
pplication (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
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Name: Clifford C. Mentrup

APPLICANT NAME AND TITLE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT:
lif the applicant is afuristic entity, list the applicant name and the title of the signer:

Kyocera Senco Industrial Tools, Inc.

Date (Optional):

Applicant Name:

Title of Person Executing .
| This Substitute Statement: President

The signer, whose tile is supplied above, 1 authonzed (o act on behalt of the applicant.
Residence of the signer (unless provided in an application data sheet, PTO/AIA/14 or equivalent): _
o Cincinnati s OH counry US

Maliling Address of the signer (unless provided in an application data sheet, PTO/AIAI4 or equivatent)
Kyocera Senco Industrial Tools, Inc.
4270 lvy Pointe Boulevard

ayCincinnati e OH 45245 | US
Note: Use an additional PTO/AIA/O2 form for each inventor who is deceased, legally incapacitated, cannot be found or reached

after diligent effort, or has refused to execute the oath or declaration under 37 CFR 1.63.
fPage 2 of 2]
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Doc code: Oath

Document Description: Oath or declaration filed PTOIAIAD2 (07-13)
Approved for use through 11/30/2020. OMB 0651-0032

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

Under the Paperwork Reduction Act of 1995, no parsons are required to respond to a collection of information unless it displays a valid OMB contro! 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)

Titeof |FASTENER DRIVING TOOL USING A GAS SPRING

Invention

This statement is directed to:
D The attached application,
OR

17/090,018 g o, NOVEMber 5, 2020

E‘United States application or PCT international application number

{LEGAL NAME of inventor to whom this substitute statement applies:
(E.g., Given Name {first and middie (if any)) and Family Name or Surname)

Michael V. Petrocelli

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

lcity State Country
Mailing Address (except for a deceased or legally incapacitated inventor):

(Mr. Petrocelli is deceased)

City State Lp Country

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.

| 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),

[EI 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
E] Joint Inventor.

[Page 1 of 2]

This cailection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retein a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality 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 compleled 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 suggesiions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Cffice, 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.Q. 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/SBIAIAOZ (07-13)

Approved for use through 11/30/2020. OMB 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 OMB control number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this subsmute statement:
E Inventor is deceased,

D Inventor is under legal incapacity,
D Inventor cannot be found or reached after diligent effort, or
D Inventor has refused to exscute the oath or declaration under 37 CFR 1.63.

If there are joint inventors, please check the appropriate box below:

D] An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the entire inventive ent:ty has been
oris currently submitted.

OR

D An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a Substitute

Statement Supplemental Sheet (PTO/AIA/11 or equivalent) naming the entire inventive entity and providing inventor
information is attached. See 37 CFR 1.64(b).

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.

ERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Name: Clifford C. Mentrup

Date (Optional):

Signature:
APPLICANT ME ITLE OF ﬁERsou Exscumie THIS SUBSTITUTE STATEMENT:
if the applicantis a yﬁsuc entity, list the applicant name and the title of the sxgner

Kyocera Senco Industrial Tools, Inc.

Applicant Name:

Title of Person !-Executing .
This Substitute Statement: President

The signer, whose tile is supplied above, is authonized to act on behalf of the applicant.
Residence of the signer {unless provided in an application data shest, PTO/AIA/14 or equivalent):

o, Cincinnati e OH county US

Maliling Address of the signer (unloss provided in an application data shoet, PTOJAIA/14 or equivalent)
Kyocera Senco Industrial Tools, Inc.
4270 lvy Pointe Boulevard

« Cincinnati OH 45245 us

State Zip Country
Note: Use an additional PTO/AIA/02 form for each inventor who is deceased, legally incapacitated, cannot be found or reached
after diligent effort, or has refused to execute the oath or declaration under 37 CFR 1.63.

(Page 2 of 2]

Koki Holdings America Ltd.
Ex. 1002, p. 260



Doc code: Oath
Document Description; Qath or declaration filed

‘ PTO/AIANO2 (07-13)
Approved for use through 14/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to a coltection of information unless it displays a vatid OMB 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)

Titeof | FASTENER DRIVING TOOL USING A GAS SPRING

Invention

This statement is directed to:

[ ] he attached application,
OR

' N , 2020
DUnited States application or PCT intemational application number 1 7/090’01 8 filed on _ ovember 5 2 .

[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 Stoitz

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

J%Sardinia OH | us

State Country
Mailing Address (except for a deceased or tegally incapacitated inventor): ‘
12978 Prudy Road
oy Sardinia s OH J@45171 country IO

| believe the above-named inventor or joint inventor to be the criginal 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.

| 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 (8) years, or both,

Relationship to the inventor to whom this substitute statement applies:

D Legal Representative (for deceased or legally incapacitated inventor only),
[l 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
D Joint inventor.

[Page 1 of 2]

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 lo file (and
by the USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minuie 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 senit {o the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Depariment 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 salact option 2.
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PTQISBIAIAOZ (07-13)
Approved for use through 11/30/2020. OMB 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 & collection of information unless it diaplays & valid OMB contro) number.

SUBSTITUTE STATEMENT

Circumstances permitting execution of this substitute statement:
I:I Inventor is deceased,

D Inventor is under legal incapacity,
@ Inventor cannot be found or reached after ditigent effort, or

D Inventor has refused to execute the oath or declaration under 37 CFR 1.63.

If there are joint inventors, please check the appropriate box below:

D An application data sheet under 37 CFR 1.76 (PTOIAIA/14 or equivalent) naming the entire inventive entity has been
or is currently submitted.

OR

D An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivatent) has not been submitted, Thus, a Substitute

Statement Supplemental Sheet (PTO/AIA/1 or equivalent) naming the entire inventive entity and providing inventor
information is attached. See 37 CFR 1.64(b).

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theR. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO
o 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 (uniess 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.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

name: SHifford C. Mentrup )

AN

APPLICANT NAME A ITLE OF PERSON EXEC ING THIS SUBSTITUTE STATEMENT:
if the applicant is a jugstic entity, list the applicant name and the title of the signer:

Kyocera Senco Industrial Tools, Inc.
Applicant Name:

Title of Person Executing .
This Substitute Statement: President

e signer, whose tifle is supplied above, s authorized to act on behalf of the applicant. _
Residence of the signer (unless provided in an application data sheet, PTO/AIA/14 or equivalent):

oy Cincinnati st OH country US

Mailing Address of tho signer (unless provided in an application data sheet, PTO/AIA/14 or equivalent)
Kyocera Senco Industrial Tools, Inc
4270 lvy Pointe Boulevard

CityCincinnati OH 2, 45245 US

State Country
Note: Use an additional PTOJAIAJO2 form for each inventor who is deceased, Iegally incapacitated, cannot be found or reached
after diligent effort, or has refused o execute the oath or declaration under 37 CFR 1.63.

[Page 2 of 2]

Date (Optional):
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/090,018
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 320
SEARCH FEE
o o o N/A N/A N/A N/A 700
EXAMINATION FEE
N FEE N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 24 minus 20= 4 OR |« 100 400
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 480 480
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2700
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus ** =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 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 "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f 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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9
CONFIRMATION NO. 3011
40628 FORMALITIES LETTER
Frederick H. Gribbell, LLC
5515 Timber Way Drive IR ORI
000000121656500

Cincinnati, OH 45238
Date Mailed: 11/30/2020

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL)

Filing Date Granted

The U.S. Patent and Trademark Office has received your reply on 11/27/2020 to the NOTICE TO FILE
CORRECTED APPLICATION PAPERS (Notice) mailed 11/13/2020 and it has been entered into the application.
The reply, however, is not a complete reply for the reason(s) listed below. A complete reply must be timely filed
to prevent ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop Missing
Parts, Commissioner for Patents, P.O.Box 1450, Alexandria VA 22313-1450.

The period for reply continues to run from the date of the Notice mailed 11/13/2020. Applicant must submit
all required items and pay any fees required below within two months from the date of the NOTICE TO FILE
CORRECTED APPLICATION PAPERS to avoid abandonment. If the reply is submitted after two months from
the date of the NOTICE TO FILE CORRECTED APPLICATION PAPERS, extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

Items Required to Avoid Abandonment:

The required items noted below SHOULD be filed along with any items required above.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

+ Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
* More than one figure is present and one or more figure appears to be unnumbered or misnumbered

in comparison to the brief description of the figures. See Figure(s) 13, 14, 35, 36. The figures must be

labeled "Fig." with a consecutive Arabic numeral (1, 2, etc.) or an Arabic numeral and capital letter in the

English alphabet (A, B, etc.) and correspond with a brief description having the same figure number. See

37 CFR 1.84(u)(1).

(1) To correct the figure numbering, replacement figures must be submitted.

(2) To add a brief description of an unnumbered figure, or correct the reference in the specification to the
figures, a proper substitute specification in compliance with 37 CFR 1.121(b)(3) and 1.125, providing a
brief description of each drawing figure presented, added or amended to correspond to the corrected
numbering of the figures, must be submitted. See also 37 CFR 1.77(b)(9).

page 1 of 2
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Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Mail date of Notice: 11/13/2020

Last date that extension may be obtained: (Note: The petition and fee must be received  06/13/2021
by this date, or include a proper certificate of mailing under 37 CFR 1.8 with a date on or

before this date, and extend the time to include this date.)

Length of Extension of Time Fee under 37 CFR 1.17(a) effective March 19, 2013
“""""{response due on or before) | | Undiscounted  omall Entity 1 Micro Entity
One Month (02/13/2021) $220 $110 $55
Two Months (03/13/2021) $640 $320 $160
Three Months (04/13/2021) $1480 $740 $370
Four Months (05/13/2021) $2320 $1160 $580
Five Months (06/13/2021) $3160 $1580 $790

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/AuthenticateUserLocalEPF.html

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.

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.

/dtdinh/
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Electronic Acknowledgement Receipt

EFS ID: 41443318
Application Number: 17090018
International Application Number:
Confirmation Number: 3011

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.US9

Receipt Date: 21-DEC-2020
Filing Date: 05-NOV-2020
Time Stamp: 10:22:22

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y i Y I. . 9
Number Message Digest | Part/.zip| (ifappl.)
40760
1 Applicant Respgnse to.Pre—Exam sen0523us9amdob.pdf no 4
Formalities Notice
13fde3fe62f5d8753c08ba3e7f7ch2fada34e
8b4
Warnings:
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Information:

100830
2 Applicant Response to Pre-Exam sen0523us9_Noticelncomplete no 2
Formalities Notice Reply.pdf
675a%a660f688f6e42765937c6d4e48c4bfd|
ed67

Warnings:

Information:

Total Files Size (in bytes): 141590

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Richard L. Leimbach, etal.  : Art Unit: 3731

Serial No.: 17/090,018 : Examiner:

Filed: November 5, 2020 : Confirmation No. 3011
For:  FASTENER DRIVING TOOL USING A GAS SPRING

RESPONSE TO NOTICE TO FILE
CORRECTED APPLICATION PAPERS
and NOTICE OF INCOMPLETE REPLY

Mail Stop Missing Parts
COMMISSIONER FOR PATENTS
PO Box 1450

Alexandria, VA 22313-1450

Dear Sir or Madam:

In a first Office Action (a “NOTICE TO FILE CORRECTED APPLICATION PAPERS”)
mailed on November 13, 2020, the Office announced a finding that FIGS. 13, 14, 35, and 36 were
misnumbered in comparison to the Brief Description of Drawings found in the instant patent
application. (These are multi-sheet logic flow charts.) The Applicant responded on November 27,
2020 and respectfully argued that the corresponding paragraphs being referred to in the Office
Action refer to those drawings in an acceptable manner, in the way the drawings are marked and are
described in the Brief Description of Drawings. However, the Office quickly rebuffed this
argument and issued a second Office Action on November 30, 2020 (a “NOTICE OF
INCOMPLETE REPLY™) and reiterated the same objection to the specification and drawings.

Applicant has already argued that the originally-filed specification and drawings are

acceptable and do not need to be modified to meet the PTO rules. The PTO Examiner in the Office

Serial No.: 17/090,018 -1- Attorney Docket: SEN0523.US9
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of Patent Application Processing (the “OPAP Examiner”) disagrees. Applicant wishes to present

further arguments in this paper, below.

PRIOR APPLICATIONS IN THIS PATENT FAMILY

Applicant will not further argue on the merits, because the OPAP Examiner apparently is
not open to alternative ways to present the Brief Description of Drawings for the instant application.
Furthermore, Applicant’s telephone messages to the OPAP have been ignored; the undersigning
Attorney of Record left a detailed voice-mail message on December 8, 2020, which has not been
returned by the OPAP. Therefore, Applicant will simply point out here that there is more than one
acceptable way to present the required information, and that the instant application’s presentation
should be deemed acceptable under the current PTO rules, particularly because of the following:

The pertinent portions of the specification and drawings for this instant application are

exactly the same as those filed in eleven previous U.S. nonprovisional patent applications, and

the USPTO accepted all of those earlier applications without any objection or comment about

these same portions of the disclosure. Of those eleven previously-filed nonprovisional

applications, ten of them are now United States patents, as follows:

Serial Number U.S. Patent Number Attorney Docket Number
12/243,568 8,011,547 SEN0522.US
13/205,867 8,267,296 SEN0522.US2
13/221,993 8,267,297 SEN0522.US3
12/243,693 8,011,441 SEN0523.US
12/913,049 8,387,718 SEN0523.US2
12/913,144 8,286,722 SEN0523.US3
13/193,875 8,230,941 SEN0523.US4
13/770,481 8,602,282 SEN0523.US5
14/077,313 9,676,088 SEN0523.US6
15/583,202 10,478,954 SEN0523.US7
16/389,944 (pending) SEN0523.US8

Serial No.: 17/090,018

Attorney Docket: SEN0523.US9
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Thus, the PTO has already effectively ‘ruled’” on this patent disclosure, by virtue of the
above-identified eleven nonprovisional patent applications that have been filed, and that were
accepted “as 1s” by the PTO. If the PTO did not like the way these flow chart figures were
described and presented, then the PTO should have objected back in 2008, when the original
priority applications were filed (i.e., Serial Numbers 12/243,568 and 12/243,693). But the PTO did
not object, because the previous PTO officials who reviewed the pertinent portions of those earlier
patent applications realized that there is more than one way to describe those multi-page flow charts,
and those same PTO officials decided the way that Applicant did so was acceptable.

Now, twelve applications later, the OPAP Examiner is raising a new objection; but it’s too
late. On the well-known principle of res judicata, the PTO should accept the present application in
its present form. To do otherwise would be a travesty of justice, because the pertinent rules for
drawings have not changed since the filing of those earliest applications listed above (in 2008). And
this 1s especially true, since the present application was filed as a prioritized application. It should

not be subjected to a new interpretation of the rules now.

Applicant again respectfully requests the PTO to reverse this finding and allow the present

application to proceed without further delay.

Conclusion

Applicant has presented arguments and evidence to support a request to reverse a previous
PTO finding which stated that new (modified) replacement drawings and/or specification need to be
submitted for this application. The existing paragraphs in the Brief Description of Drawings make
clear exactly which sheets of drawings belong to the so-called FIGS. 13, 14, 35, and 36, and those
same drawings and accompanying descriptions have all been accepted in the past by the PTO in
every one of the eleven parent applications. Since the PTO rules about drawing descriptions have
not changed, the “as filed” specification and drawings should be accepted in their present form for
this instant application.

Applicant believes there are no additional fees due in view of the submission of this

Response document. However, the Director of Patents and Trademarks is hereby authorized to

Serial No.: 17/090,018 -3- Attorney Docket: SEN0523.US9
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charge any underpayment of fees incurred due to this paper to Deposit Account No. 50-2116.

Applicant respectfully requests the PTO to favorably reconsider and allow the present

drawings and written description to remain in their present form, by withdrawing the NOTICE OF
INCOMPLETE REPLY mailed on November 30, 2020 and the ‘drawings portion” of the NOTICE
TO FILE CORRECTED APPLICATION PAPERS mailed on November 13, 2020. (Applicant has

already filed new Substitute Statements.)

Attachments:
Copy of “Notice of Incomplete Reply”

(submitted electronically, December 21, 2020)

\al8\docs\sen0523us9.amdOb.doc

Serial No.: 17/090,018

Respectfully submitted,
RICHARD L. LEIMBACH, et al.

By: __ [/ Frederick H. Gribbell /
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.US9
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9
CONFIRMATION NO. 3011
40628 FORMALITIES LETTER
Frederick H. Gribbell, LLC
5515 Timber Way Drive IR ORI
000000121656500

Cincinnati, OH 45238
Date Mailed: 11/30/2020

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL)

Filing Date Granted

The U.S. Patent and Trademark Office has received your reply on 11/27/2020 to the NOTICE TO FILE
CORRECTED APPLICATION PAPERS (Notice) mailed 11/13/2020 and it has been entered into the application.
The reply, however, is not a complete reply for the reason(s) listed below. A complete reply must be timely filed
to prevent ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop Missing
Parts, Commissioner for Patents, P.O.Box 1450, Alexandria VA 22313-1450.

The period for reply continues to run from the date of the Notice mailed 11/13/2020. Applicant must submit
all required items and pay any fees required below within two months from the date of the NOTICE TO FILE
CORRECTED APPLICATION PAPERS to avoid abandonment. If the reply is submitted after two months from
the date of the NOTICE TO FILE CORRECTED APPLICATION PAPERS, extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

Items Required to Avoid Abandonment:

The required items noted below SHOULD be filed along with any items required above.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

+ Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
* More than one figure is present and one or more figure appears to be unnumbered or misnumbered

in comparison to the brief description of the figures. See Figure(s) 13, 14, 35, 36. The figures must be

labeled "Fig." with a consecutive Arabic numeral (1, 2, etc.) or an Arabic numeral and capital letter in the

English alphabet (A, B, etc.) and correspond with a brief description having the same figure number. See

37 CFR 1.84(u)(1).

(1) To correct the figure numbering, replacement figures must be submitted.

(2) To add a brief description of an unnumbered figure, or correct the reference in the specification to the
figures, a proper substitute specification in compliance with 37 CFR 1.121(b)(3) and 1.125, providing a
brief description of each drawing figure presented, added or amended to correspond to the corrected
numbering of the figures, must be submitted. See also 37 CFR 1.77(b)(9).
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Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Mail date of Notice: 11/13/2020

Last date that extension may be obtained: (Note: The petition and fee must be received  06/13/2021
by this date, or include a proper certificate of mailing under 37 CFR 1.8 with a date on or

before this date, and extend the time to include this date.)

Length of Extension of Time Fee under 37 CFR 1.17(a) effective March 19, 2013
“""""{response due on or before) | | Undiscounted  omall Entity 1 Micro Entity
One Month (02/13/2021) $220 $110 $55
Two Months (03/13/2021) $640 $320 $160
Three Months (04/13/2021) $1480 $740 $370
Four Months (05/13/2021) $2320 $1160 $580
Five Months (06/13/2021) $3160 $1580 $790

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/AuthenticateUserLocalEPF.html

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.

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.

/dtdinh/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/090,018
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
e .00 0) N/A N/A N/A N/A 320
SEARCH FEE
o o o N/A N/A N/A N/A 700
EXAMINATION FEE
N FEE N/A N/A N/A N/A 800
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 24 minus 20= 4 OR |« 100 400
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 480 480
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2700
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus ** =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 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 "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f 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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9
CONFIRMATION NO. 3011
40628 WITHDRAWAL NOTICE
Frederick H. Gribbell, LLC
5515 Timber Way Drive IO MR
Cincinnati, OH 45238 000000122234759

Date Mailed: 12/23/2020

Letter Regarding a New Notice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on
11/30/2020. The time period for reply runs from the mail date of the new notice. Within the time period

for reply, applicant is required to file a reply in compliance with the requirements set forth in the new
notice to avoid abandonment of the application.

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserl.ocalEPF.html

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 the reply is not filed electronically via EFS-Web, the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to
revive under 37 CFR 1.137, the status of the application has been returned to pending status.

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.

/snguyen/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
17/090,018 11/05/2020 3731 2860 SEN0523.US9 24 4
CONFIRMATION NO. 3011
40628 UPDATED FILING RECEIPT

5515 Timbor Way DIive 0

Cincinnati, OH 45238
Date Mailed: 12/23/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

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)

Kyocera Senco Industrial Tools, Inc., Cincinnati, OH;
Assignment For Published Patent Application

Kyocera Senco Industrial Tools, 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 16/398,944 04/30/2019
which is a CON of 15/583,202 05/01/2017 PAT 10478954
which 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: 11/13/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/090,018

Projected Publication Date: 04/01/2021
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 AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

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

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.
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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-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

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

NOT GRANTED

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9 3011
40628 7590 01/08/2021 | EXAMINER
Frederick H. Gribbell, LLC
5515 Timber Way Drive
Cincinnati, OH 45238
| ART UNIT | PAPER NUMBER
3731
| MAIL DATE | DELIVERY MODE
01/08/2021 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Decision Granting Request for
Prioritized Examination (Track /)

Application No.

Applicant(s)

17/090,018 Leimbach et al.
Examiner Art Unit AlA (FITF) Status
APRIL M WISE OPET No

filing a notice of appeal;

I o mmo O

mailing of a notice of allowance;

mailing of a final Office action;

abandonment of the application.

1. THE REQUEST FILED 05 November 2020 IS GRANTED .

filing a request for suspension of action;

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. OJ for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;

completion of examination as defined in 37 CFR 41.102; or

Telephone inquiries with regard to this decision should be directed to undersigned at (571)272-1642.
In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

{APRIL M WISE/
Paralegal Specialist, Offuce of Petitions

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

FIRST NAMED INVENTOR

| ATTORNEY DOCKET NO. CONFIRMATION NO.

| APPLICATION NO. | FILING DATE
17/090,018 11/05/2020
40628 7590

Frederick H. Gribbell, LLC
5515 Timber Way Drive
Cincinnati, OH 45238

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

Richard L. Leimbach

SEN0523.US9 3011

| EXAMINER

LOPEZ, MICHELLE

| ART UNIT | PAPER NUMBER
3731
| MAIL DATE | DELIVERY MODE
02/04/2021 PAPER
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Application No. Applicant(s)

17/090,018 Leimbach et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MICHELLE LOPEZ 3731 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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) Responsive to communication(s) filed on 11/05/20.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J 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 £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-24 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-12,14-15 and 17-24 is/are rejected.
8) Claim(s) 13 and 16 is/are objected to.
9) [ Claim(s) are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers

10)(1] The specification is objected to by the Examiner.

11)(J The drawing(s) filed on is/fare: a)(] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)J Some**  ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
2.(] Certified copies of the priority documents have been received in Application No.

3.0 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) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20210202
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Application/Control Number: 17/090,018 Page 2
Art Unit: 3731

Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AlA first to invent
provisions.

2. This action is in response to the application filed on 11/05/20.

3. Claims 1-24 are pending and have been examined.

Information Disclosure Statement
4. The information disclosure statement (IDS) submitted on 11/05/20 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statement is being considered by the examiner.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section made in this Office action:

A personshallbe entitled to a patentunless —

(b) the invention was patented ordescribed in a printed publication in this or a foreign country
orinpublicuseoron sale inthis country, more than one year priorto the date of application
for patentin the United States.

5. Claim(s) 1-12, 14-15 and 17-21 is/are rejected under pre-AlA 35 U.S.C. 102b as
being anticipated by Kondo et al. (5,720,423).

Regarding claims 1-8, Kondo discloses a gas pressure system for a portable
power tool, comprising a hollow cylinder (11a) having a movable piston (14) therewithin;
and a storage chamber (14) that is in fluidic communication at all times with said
cylinder, said storage chamber (14) being charged with a pressurized gas (col. 7, lines
44-67; and, col. 8, lines 1-2); wherein: said movable piston moves in a reciprocating

pattern during an operating cycle, including moving through a drive stroke that is caused

Koki Holdings America Ltd.
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Application/Control Number: 17/090,018 Page 3
Art Unit: 3731

by said pressurized gas; and said pressurized gas is not vented to atmosphere after
said drive stroke, but instead said pressurized gas is re-used for a plurality of said
operating cycles while a predetermined pressure is maintained (col. 2, lines 44-67; and,
col. 8, lines 1-2); a movable driver that is in communication with said piston, said
movable driver including at least one protrusion (10, 20a); and a lifter (10, 7) that
causes said driver and said piston to move through a return stroke, by a mechanical
engagement between said lifter (7) and said at least one protrusion (10, 20a) of the
driver; a guide body (1b) with a linear passageway for said driver; wherein: said lifter
moves in a rotational motion (Figs. 4A-4E) and causes said driver to move in a linear
motion; said cylinder and piston act as a gas spring during said drive stroke, and said
lifter does not engage said driver during said drive stroke (col. 7, lines 44-67; and, col.
8, lines 1-2); said movable piston moves through a pathway through said hollow cylinder
between a higher pressure position and a lower pressure position; a motor (4) and an
on-board electrical power source (5), wherein said motor provides motive power for said
lifter; said on-board electrical power source comprises a detachable battery (5);
wherein: said pressurized gas in the storage chamber remains above atmospheric
pressure during all portions of an operating cycle (col. 2, lines 44-67; and, col. 8, lines 1-
2).

Regarding claims 9-12, 14-15 and 17-20, Kondo discloses a portable fastener
driving tool, comprising: a housing with a storage chamber (14) that contains a
pressurized gas, a hollow cylinder (11a) that includes a movable piston (12), a driver
(15) that is in communication with said piston at least during a drive stroke, a lifter (7,

10) that is in communication with said piston at least during a return stroke, a prime
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Application/Control Number: 17/090,018 Page 4
Art Unit: 3731

mover (4), and a source of energy (5): wherein: said pressurized gas is used as a gas
spring to propel said piston during said drive stroke: said prime mover causes said lifter
to mechanically engage said driver during said return stroke; and said housing has no
external energy source cable and no external hose attached thereto (col. 7, lines 44-67;
and, col. 8, lines 1-2); wherein: said storage chamber and said hollow cylinder are
always in fluidic communication, said pressurized gas is re-used for a plurality of
operational cycles that each include said drive stroke and said return stroke while a
predetermined pressure in the chamber is maintained (Fig. 2; col. 7, lines 44-67; and,
col. 8, lines 1-2); wherein the prime mover comprises an electric motor (4) and the
source of energy a detachably battery (5); a gas valve (13); a magazine (9); the lifter
moves in a rotational motion and causes the driver to move in a linear motion and is not
engaged with the driver during a drive stroke.

Claim Rejections - 35 USC § 103
6. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patentmay not be obtained though the invention is notidenticallydisclosed or described
as setforth in section 102, ifthe differences between the subject matter soughtto be patented
and the priorart are such thatthe subject matter as a whole would have been obvious atthe
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall notbe negatived by the manner in which the invention was
made.

7. Claims 22-24 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Kondo et al. (5,720,423) in view of Sollberger et al. (4,215,808).
Regarding claims 22-24, Kondo discloses the inventions substantially as claimed,

as discussed above, comprising a driver having at least one protrusion, configured to be

engaged by a rotatable lifter, but fails to disclose wherein said driver has at least one

Koki Holdings America Ltd.
Ex. 1002, p. 286



Application/Control Number: 17/090,018 Page 5
Art Unit: 3731

longitudinal edge with a plurality of spaced-apart protrusions and wherein the lifter
comprises a plurality of lifting pins from a face of the lifter. Sollberger teaches the
concept of a lifter mechanism for a power tool's driver, wherein the driver comprises at
least one longitudinal edge with a plurality of spaced-apart protrusions (as best shown
in Figs. 4-5) and jacking means as a rotational lifter with a plurality of pins (i.e. teeth) for
the purposes of engaging the protrusions with the pins to return the driver to its initial
position, charging an air spring behind said driver to a predetermined pressure. It would
have been obvious to one having ordinary skills in the art to have provided Kondo’s
driver and lifter with these features as taught by Sollberger in order to better assist in
the returning of the driver and compression of the air spring.
Allowable Subject Matter

8. Claims 13 and 16 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.
7. The following is a statement of reasons for the indication of allowable subject
matter: The prior art does not disclose or make obvious the claimed combination
including the following features:

- Alocation of said rest position proximal to said higher pressure position. Note

that the prior art issued to Kondo shows a rest position at location proximal to
a lower pressure position.

The combinations of the claimed limitations are novel and found to be allowable

over prior art. The cited references taken singly or in combination do not anticipate or

make obvious the Applicant’s claimed invention.
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Application/Control Number: 17/090,018 Page 6
Art Unit: 3731

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
9. 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, Anna Kinsaul can be reached on (571) 270 - 1926. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
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to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.
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Primary Examiner, Art Unit 3731
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Richard L. Leimbach, etal.  : Art Unit: 3731

Serial No.: 17/090,018 : Examiner: Michelle Lopez
Filed: November 5, 2020 : Confirmation No. 3011
For:  FASTENER DRIVING TOOL USING A GAS SPRING

AMENDMENT

Mail Stop Amendment
COMMISSIONER FOR PATENTS
PO Box 1450

Alexandria, VA 22313-1450

Dear Sir or Madam:

INTRODUCTORY COMMENTS

Claims 1-24 are pending in the application.
Claims 1-12, 14-15, and 17-24 currently stand rejected (a non-Final rejection).

Claims 13 and 16 currently are objected to.

Please amend the above-identified application as follows:
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AMENDMENTS TO THE CLAIMS

Please cancel claims 15-24, without prejudice.
Please add new claims 25-30, as below.

Please amend claims 1, 9, and 13, as follows:

1. (Currently amended) A gas pressure system for a portable power tool, said gas pressure
system comprising:

a hollow cylinder having a movable piston therewithin; and

a storage chamber that is in fluidic communication at all times with said cylinder, said
storage chamber being charged with a pressurized gas;

wherein:

said movable piston moves in a reciprocating pattern during an operating cycle, including
moving through a drive stroke that is caused by said pressurized gas; [[and]]

said pressurized gas is not vented to atmosphere after said drive stroke, but instead said
pressurized gas is re-used for a plurality of said operating cycles; and

said movable piston is the sole movable piston in the gas pressure system.

2. (Original) The gas pressure system of claim 1, further comprising:

(a) a movable driver that is in communication with said piston, said movable driver
including at least one protrusion; and

(b) a lifter that causes said driver and said piston to move through a return stroke, by a

mechanical engagement between said lifter and said at least one protrusion of the driver.

3. (Original) The gas pressure system of claim 2, further comprising:
a guide body with a linear passageway for said driver;
wherein: said lifter moves in a rotational motion and causes said driver to move in a

linear motion.
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4. (Original) The gas pressure system of claim 2, wherein:
said cylinder and piston act as a gas spring during said drive stroke, and

said lifter does not engage said driver during said drive stroke.

5. (Original) The gas pressure system of claim 1, wherein:
said movable piston moves through a pathway through said hollow cylinder between a

higher pressure position and a lower pressure position.

6. (Original) The gas pressure system of claim 2, further comprising:
a motor and an on-board electrical power source, wherein said motor provides motive

power for said lifter.

7. (Original) The gas pressure system of claim 6, wherein:
(a) said on-board electrical power source comprises a detachable battery; and

(b) said motor comprises an electric motor.

8. (Original) The gas pressure system of claim 1, wherein: said pressurized gas in the

storage chamber remains above atmospheric pressure during all portions of an operating cycle.

9. (Currently amended) A portable fastener driving tool, comprising:

a housing with a storage chamber that contains a pressurized gas, a hollow cylinder that
includes a movable piston, a driver that is in communication with said piston at least during a
drive stroke, a lifter that is in communication with said driver at least during a return stroke, a
prime mover, and a source of energy;

wherein:

said pressurized gas is used as a gas spring to propel said piston during said drive stroke;

said prime mover causes said lifter to mechanically engage said driver during said return

stroke; [[and]]
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said housing has no external energy source cable and no external hose attached thereto;
and

said movable piston of the hollow cylinder is the sole movable piston that is in fluidic

communication with the storage chamber.

10. (Original) The portable fastener driving tool of claim 9, wherein:

said storage chamber and said hollow cylinder are always in fluidic communication.

11. (Original) The portable fastener driving tool of claim 10, wherein:
said pressurized gas is re-used for a plurality of operational cycles that each include said

drive stroke and said return stroke.

12. (Original) The portable fastener driving tool of claim 9, wherein:
said piston has a rest position between operational cycles; and

said rest position is achieved after said return stroke.

13. (Currently amended) A portable fastener driving tool, comprising:
T blef i Lot claim O wherein:

a housing with a storage chamber that contains a pressurized gas, a hollow cylinder that

includes a movable piston, a driver that is in communication with said piston at least during a

drive stroke, a lifter that is in communication with said driver at least during a return stroke, a

prime mover, and a source of energy:

said pressurized gas is used as a gas spring to propel said piston during said drive stroke:

said prime mover causes said lifter to mechanically engage said driver during said return

stroke;

said housing has no external energy source cable and no external hose attached thereto;

said piston travels through said hollow cylinder between a higher pressure position and a

lower pressure position;
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said piston has a rest position between operational cycles; and

a location of said rest position is proximal to said higher pressure position.

14. (Original) The portable fastener driving tool of claim 9, wherein:
said prime mover comprises an electric motor; and

said source of energy comprises a detachable battery.

15. (Cancelled)
16. (Cancelled)
17. (Cancelled)
18. (Cancelled)
19. (Cancelled)
20. (Cancelled)
21. (Cancelled)
22. (Cancelled)
23. (Cancelled)
24. (Cancelled)

25. (New) A gas pressure system for a portable power tool, said gas pressure system
comprising:

a hollow cylinder having a movable piston therewithin; and

a storage chamber that is in fluidic communication at all times with said cylinder, said
storage chamber being charged with a pressurized gas;

wherein:

said movable piston moves in a reciprocating pattern during an operating cycle, including
moving through a drive stroke that is caused by said pressurized gas;

said pressurized gas is not vented to atmosphere after said drive stroke, but instead said

pressurized gas is re-used for a plurality of said operating cycles; and
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said movable piston of the hollow cylinder is the sole movable piston that is in fluidic

communication with the storage chamber of the gas pressure system.

26. (New) The gas pressure system of claim 25, further comprising:

(a) a movable driver that is in communication with said piston, said movable driver
including at least one protrusion; and

(b) a lifter that causes said driver and said piston to move through a return stroke, by a

mechanical engagement between said lifter and said at least one protrusion of the driver.

27. (New) The gas pressure system of claim 26, further comprising:
a motor and an on-board electrical power source, wherein said motor provides motive

power for said lifter.

28. (New) The gas pressure system of claim 25, wherein: said pressurized gas in the

storage chamber remains above atmospheric pressure during all portions of an operating cycle.

29. (New) The portable fastener driving tool of claim 13, wherein:

said storage chamber and said hollow cylinder are always in fluidic communication.
30. (New) The portable fastener driving tool of claim 13, wherein:

said pressurized gas is re-used for a plurality of operational cycles that each include said

drive stroke and said return stroke.
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REMARKS

Prior Art Rejections

In the Office Action mailed on February 4, 2021, the Examiner rejected claims 1-12, 14-15,
and 17-24 as being either anticipated by Kondo (US 5,720,423), or as being obvious in view of the
combination of Kondo in view of Sollberger (US 4,215,808). The Kondo reference clearly is the
primary reference being relied upon by the Examiner.

A telephone interview was held on March 24, 2021 between the Examiner and the
undersigning Attorney of Record to discuss amended language for some of the claims, and an
agreement was reached. Those claims are presented above.

The Examiner also commented during the telephone interview that she would look at the
earlier patents in this patent family to be certain that a terminal disclaimer was not needed;
Applicant’s Attorney replied that none of the earlier patented claims had a “sole piston” as an
element, so a terminal disclaimer should not be needed. Of course, a terminal disclaimer can be

entered, if needed, since the Applicant owns all of the patents in this patent family.

"Objected To'' Claims

In the above-identified Office Action, the Examiner stated that claims 13 and 16 comprised
allowable subject matter if they would be rewritten in independent form. Applicant acknowledges
this status with thanks. Claim 13 has been placed into independent form by this Amendment

document, and it includes the subject matter of its original base claim (i.e., claim 9).

Cancelled Claims

Claims 15-24 are being canceled herein. By converting claim 13 into an independent claim,
and by adding new claim 25, along with the cancellation of independent claims 17 and 22, there are
only four (4) independent claims pending in the application after the entry of this Amendment, so

the “fast track” status is still maintained.

New Claims
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Claims 25-30 have been added herein. Of these new claims, claim 25 is independent.

Support for the subject matter of claim 25 is found in the written description of the instant
application at Paragraph [0073] and in FIGS. 2-5 of the instant application (the single piston 80 for
the first embodiment fastener driving tool), and at Paragraph [00113] and in FIG. 11 (the single
alternative embodiment piston 180 for the first tool embodiment), and at Paragraphs [00144]-
[00145] and in FIGS. 19-20 (the single piston 458 for the second embodiment fastener driving tool).

For new dependent claims 26-30, they are virtually identical to original dependent claims 2,

6, 8, 10, and 11, respectively, so they have support in general from the specification and drawings.

Conclusion

There should be no 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 enter this Amendment and pass

this application to the allowance stage.

Respectfully submitted,
RICHARD L. LEIMBACH, et al.

By: __ [/ Frederick H. Gribbell /
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

(submitted electronically, March 24, 2021)

Serial No.: 17/090,018 -8- Attorney Docket: SEN0523.US9

Koki Holdings America Ltd.
Ex. 1002, p. 309



Electronic Acknowledgement Receipt

EFS ID: 42267543
Application Number: 17090018
International Application Number:
Confirmation Number: 3011

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.US9

Receipt Date: 24-MAR-2021
Filing Date: 05-NOV-2020
Time Stamp: 12:33:05

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
50487
1 sen0523us9amd1.pdf yes 8

6bbe0dd9bbaf1367879eefbB814273673432
cc4fg

Koki Holdings America Ltd.
Ex. 1002, p. 310



Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Claims 2 6
Applicant Arguments/Remarks Made in an Amendment 7 8
Warnings:
Information:
Total Files Size (in bytes): 50487

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Koki Holdings America Ltd.
Ex. 1002, p. 311




UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9
CONFIRMATION NO. 3011
40628 PUBLICATION NOTICE

Frederick H. Gribbell, LLC

5515 Timber Way Drive INEEMMERL0 0L AL

Cincinnati, OH 45238 00000124550953

(NN

Title:FASTENER DRIVING TOOL USING A GAS SPRING

Publication No.US-2021-0094161-A1
Publication Date:04/01/2021

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Koki Holdings America Ltd.
Ex. 1002, p. 312



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
40628 7590 04/26/2021
Frederick H. Gribbell, LLC LOPEZ, MICHELLE
5515 Timber Way Drive
Cincinnati, OH 45238 | ARTUNIT PAPER NUMBER |
3731
DATE MAILED: 04/26/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9 3011

TITLE OF INVENTION: FASTENER DRIVING TOOL USING A GAS SPRING

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 07/26/2021

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3

Koki Holdings America Ltd.
Ex. 1002, p. 313

PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

40628 7590 04/26/2021 Certificate of Mailing or Transmission
Frederick H. Gribbell, LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ] States Postal Service with sufficient postage for first class mail in an envelope
5515 Timber Way Drive addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Cincinnati, OH 45238 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

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

17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9 3011

TITLE OF INVENTION: FASTENER DRIVING TOOL USING A GAS SPRING

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 07/26/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LOPEZ, MICHELLE 3731 227-130000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

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

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

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033  U.S. Patent and Trademark Offi¢oKi SHoldimgsuAmericaMMaRrRCE

Ex. 1002, p. 314



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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

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

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

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

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

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

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.
8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.
9. A record from this system of records may be disclosed, as a routine use, to a FedgdkpHisidmdecaliigtica Ltd.
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Application No. Applicant(s)
; . 17/090,018 Leimbach et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MICHELLE LOPEZ 3731 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the amendment filed on 03/24/21.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-14 and 25-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [ None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.[3 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/MICHELLE LOPEZ/
Primary Examiner, Art Unit 3731

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210408
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Application/Control Number: 17/090,018 Page 2
Art Unit: 3731

Examiner’ Comments
1. This action is in response to the amendment filed on 03/24/21.
2. Claims 1-14 and 25-30 are pending and have been examined.

Reasons for Allowance
3. The following is an examiner’s statement of reasons for allowance:
The prior art of record fails to anticipate or show in combination all the features of
applicant's invention: Claim 1 recites a novel gas pressure system for a portable power
tool comprising a storage chamber being charged with pressurized gas not vented to
atmosphere after a drive stroke, and re used for a plurality of cycles, wherein only a
movable piston is the sole piston in the gas pressure.

The combinations of the claimed limitations are novel and found to be allowable
over prior art. The cited references taken singly or in combination do not anticipate or
make obvious the Applicant’s claimed invention.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
4. 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.

Koki Holdings America Ltd.
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Application/Control Number: 17/090,018 Page 3
Art Unit: 3731

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, Anna Kinsaul can be reached on (571) 270 - 1926. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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

Koki Holdings America Ltd.
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17/090,018 Leimbach et al.
H““H“H “H“m ‘ NHW o o
MICHELLE LOPEZ 3731
CPC - Searched*
Symbol Date Examiner
I13§501IO47 CR B25C1/041 OR B25C1/06 OR B25C1/04 OR B25C5/ 02/02/2021 ML
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
227 130 02/02/2021 ML

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
EAST text search; Inventors name search 02/02/2021 ML
Interference text search 04/08/2021 ML
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
All as above All as above 04/08/2021 ML

/MICHELLE LOPEZ/

Primary Examiner, Art Unit 3731

U.S. Patent and Trademark Office

Page 1 of 1
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |17,090.018 Leimbach et al.
H ““ Examiner Art Unit
MICHELLE LOPEZ 3731
CPC
Symbol Type Version
B25C I |1 ! | 047 F 2013-01-01
B25C I |1 /|06 | 2013-01-01
B25C I |1 | oM | 2013-01-01
B25C /|5 r |13 | 2013-01-01
B25C I |1 I |04 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
L L]
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/MICHELLE LOPEZ/ 08 April 2021 . . -
Primary Examiner, Art Unit 3731 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No.: 20210408
Page 1 of 3 Koki Holdings America Ltd.
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/090,018 Leimbach et al.
H ““ Examiner Art Unit

MICHELLE LOPEZ 3731
INTERNATIONAL CLASSIFICATION
CLAIMED
B25C1/04 / 1 I 04
NON-CLAIMED

L] | ]
US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

227

130

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

Primary Examiner, Art Unit 3731
(Primary Examiner)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 20
/MICHELLE LOPEZ/ 08 April 2021

O.G. Print Claim(s) | O.G. Print Figure
(Date) 1 2

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20210408
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |17,090.018 Leimbach et al.

H ““ Examiner Art Unit

MICHELLE LOPEZ 3731

(J Claims renumbered in the same order as presented by applicant [J CPA [ T.D. O R.147
CLAIMS

Final |OriginallFinal |OriginallFinal |Original|Final |Original|Final [original|Final |Original|Final [Original]Final |Original
1 1 10 10 19 20 28
2 2 11 11 20 15 29
3 3 12 12 21 16 30
4 4 14 13 22
7 5 13 14 23
5 6 15 24
6 7 16 17 25
8 38 17 18 26
2] 9 18 19 27
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/MICHELLE LOPEZ/ 08 April 2021 ) ) -
Primary Examiner, Art Unit 3731 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No.: 20210408
Page 3 of 3 Koki Holdings America Ltd.
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UNITED STATES PATENT AND TRADEMARK OFFICE

BIB DATA SHEET

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

CONFIRMATION NO. 3011

INVENTORS

11/13/2020

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;

*k CONTINUING DATA kkkhkhkhkhkhkkkhhkhkhkhkkkkkkkk
This application is a CON of 16/398,944 04/30/2019

which is a CON of 15/583,202 05/01/2017 PAT 10478954
which 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

k% FOREIGN APPLICATIONS kkhhkhkhhkhhhkhkhkhhkhkkhkhk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORN'\IlE\OIIDOCKET
17/090,018 11/05/2020 227 3731 SEN0523.US9
RULE
APPLICANTS

Kyocera Senco Industrial Tools, Inc., Cincinnati, OH;

Foreign Priority claimed

Q Yes aNo

35 USC 119(a-d) conditions met (] Yes 4 No ] Met after

Verified and /MICHELLE LOPEZ/ ML
Acknowledged Examiner's Signature Initials

Allowance

STATE OR
COUNTRY

OH

SHEETS TOTAL |(INDEPENDENT
DRAWINGS | CLAIMS CLAIMS

45 24 4

ADDRESS

Frederick H. Gribbell, LLC
5515 Timber Way Drive
Cincinnati, OH 45238
UNITED STATES

TITLE

FASTENER DRIVING TOOL USING A GAS SPRING

RECEIVED |No.
2860 No.

for following:

FEES: Authority has been given in Paper |
FILING FEE i i
to charge/credit DEPOSIT ACCOUNT |EI 1.17 Fees (Processing Ext. of time) I

|Q All Fees
|0 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)
|EI Other

BIB (Rev. 05/07).

Koki Holdings America Ltd.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 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 OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtSfEFFCEEEEg_gISI\IATION RECORD 171090,018 11/05/2020 (7o be Maied
ENTITY: LARGE [ smALL (O MicroO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] BAsic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 GFR 1.16(7)) minus 20 = x $100 =
INDEPENDENT CLAIMS . .
(37 GFR 1.16(h)) minus 3 = x $480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:TRLIE?ZSI(%'\)I SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7) MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
- 04/29/2021 ;{E%AFI{NING Eg'g&gﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * - *x _ _
= ., 24 Minus | ** 24 -0 x $100 - 0
Z | Independent B : xx B —
UEJ (370%1_16@) 4 Minus 4 =0 x $480 = 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REA"FATEL{NG PRNE%'\IAC?ESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * ; *x = =
= | (37CFR 1160} Minus — X $ 0 -
O | Independent . ; exx _ _
E (37 CFF:% 1.16(h) Minus = x $0 =
5 (] Application Size Fee (37 CFR 1.16(s))

(_J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))

TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/TAMARA D HARRELL/

*** 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 number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

Koki Holdings America Ltd.
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Doc code: RCEX PTO/SBI30EFS (02-18)

Doe description: Request for Continued Examination (RCE} Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to 2 collection of information uniess i contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application Filing Docket Number Art

Number 17090018 Date P020-11-05 (if applicable) SEN0S23.US9 Unit 3731
First Named| .\ o L Leimbach Examiner Michelle | opez

Inventor Name

This is a Request for Continued Examination (RCE} under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utifity or plant application filed prior o June 8,
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Nota: If the RCE is proper, any previcusly filed unentered amendments and amendments enclosed with the RCE wiil be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish {o have any previously filed uneniered amendment(s)
entered, applicant must request non-enfry of such amendmeni(s).

D Previously submitted. if a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Constider the arguments in the Appeal Brief or Reply Brief previously filed on

[] Other

Enclosed

[ ] Amendment/Reply
Information Disclosure Statement (IDS)

|:| Affidavit{s)y Declaration{s}

[] Other

MISCELLANEQUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a pericd of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17{e} is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized o charge any underpayment of fees, or credit any overpayments, {o
Deposit Account No E5021 16

SIGNATURE CF APPLICANT, ATTCRNEY, OR AGENT REQUIRED

» Patent Practitioner Signature

Applicant Sighature

Koki Holdings America Ltd.
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Doc code: RCEX

PTO/SB/30EFS (02-18)

Doe description: Request for Continued Examination (RCE} Approved for use through 11/30/2020. OMB 0651-0031

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

Under the Paperwork Reduction Act of 1985, no persons are required to respond to 2 collection of information uniess i contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature | frred Gribbellf

Date (YYYY-MM-DD) E021-€)4—29 I

Name Frederick H. Gribbell

Registration Number 3892

This collection of information is required by 37 CFR 1.114. 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 govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimatad to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upan the individual case. Any comments on the amount of lime you require to complete this form andfor suggestions for
reducing this burden, should be sent to the Chief Information Cfficer, U 8. Patent and Trademark Office, U.8. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web2.1.16
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connection with your submission of the
aftached 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 Infermation

Act (5 U.S.C. 552) and the Privacy Act (5 U.5.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 te a
court, magistrate, or administrative tribunal, including disclosures fo 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 submitiing 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 infermation 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.

8. 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 fo the Atomic Energy Act (42 U.5.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.5.C. 2804 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any cother 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 recerds may be disclosed, as a routine use, o 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.S5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, fo 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 viclation or potential violation of law or regulation.

EFS - Web2.1.16 Koki Holdings America Ltd.
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Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 17090018
Filing Date P020-11-05
First Named Inventor |Richard L. Leimbach
Art Unit 3731

Examiner Name

Michelle Lopez

Aftorney Docket Number

SEN0523.U59

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 814041 1957-11-26 Haley
2 H741518 1988-05-03 pallis
3 3589588 1971-06-29 Vasku
4 H199627 [1993-04-06 Christensen
5 H605268 1997-02-25 Hayashi
6 17494036 P009-02-24 Shima
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear

EFS Web 2.1.18
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17090018

Filing Date

2020-11-05

First Named Inventor

Richard L. Leimbach

Art Unit

3731

Examiner Name

Michelle Lopez

Aftorney Docket Number

SEN0523.US9

1 70080190988 P008-08-14 Pedicini
2 0050217875 P005-10-06 Forster

3 0080067213 P008-03-20 Shima

4 0070007319 P007-01-11 Simonelli
5 0080041914 P008-02-21 Simonelli

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1 B711784 DE 1987-08-26 Hauck

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

Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner
Initials™

Cite
No

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.

Bixteen page Operating Instructions for Senco AirFree 41 Cordless Finish Nailer; September 7, 2001
NOTE: this is an old "flywheel" tool--see Patent No. US 6669072.

EFS Web 2.1.18

Koki Holdings America Ltd.
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Application Number 17090018

Filing Date 2020-11-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Richard L. Leimbach

Art Unit 3731

Examiner Name Michelle Lopez

Aftorney Docket Number SEND523.US9

5 Four page Parts Reference Guide for Senco AirFree 41 Cordless Finish Nailer; 2004.
NOTE: this is an old "flywheel” tool--see Patent No. US 6669072.

3 Four page Parts Reference Guide for Senco Cordless Finish 41 15 ga. Finish Nailer; 2008.
NOTE: this is an old "flywheel” tool--see Patent No. US 6669072.

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

Examiner Signature Date Considered

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18
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Application Number 17090018

Filing Date 2020-11-05

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Richard L. Leimbach

L. Art Unit 37
( Not for submission under 37 CFR 1.9%)

Examiner Name Michelle Lopez

Aftorney Docket Number SEND523.US9

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature {Fred Gribbell/ Date (YYYY-MM-DD) 2021-04-29
Name/Print Frederick H. Gribbell Registration Number 33892

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of 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.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Under the Pziperwork Reduction Act of 1995, no persons are required to re:

PTO/SB/08a (07-09)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

spond to a collection of information unless it contains a valid OMB control number.
4 _ Complete if Known \
Substitute for form 1449/PTO
Application Number 17090018
INFORMATION DISCLOSURE el S 2020.11.05
First Named Inventor Richard L. Leimbach
STATEMENT BY APPLICANT Art Unit 3731
(Use as many sheets as necessary) Examiner Name Michelle Lopez
Sheet | 1 | of |1 Attorney Docket Number |SEN0523.US9
U. S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, Where
Initials* No." MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? v Figures Appear
US- 860536 07-16-1907  |Ellingham
US- 6669072 12-30-2003 | Burke FIGS. 6-7
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
us-
FOREIGN PATENT DOCUMENTS
Examiner Cite | Foreign Patent Document Publication Name of Patentee or Pages, Columns, Lines,
Initials* No." Date Applicant of Cited Document Where Relevant Passages
MM-DD-YYYY Or Relevant Figures Appear T
Country Code® Number * Kind Code® (if knowr)
Examiner Date
Signature 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. 1Applicant’s unique citation designation number (optional). 2see Kinds Codes of

USPTO Patent Documents at w
Japanese patent documents, the indicati
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.

Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours 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, 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-PT0O-9199 (1-800-786-9199) and select option 2.

:spte.qey or MPEP 901.04. ° Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For
on of the year of the reign of the Emperor must precede the serial number of the patent document. ®Kind of document by
Applicant is to place a check mark here if English language
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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.

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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Elektrisch betriebenes Eintreibgerdt i

fiie Neuerung bezieht sich suf ein elektrisch betrieshsnes Eintreib- :

¥

gerét gem8f dem Oberbegriff des Anspruchs 1.

EintreihstéBal von elektrisch betrisbenen Eintreibgerdten kénnen
zym Belspiel mit Hilfe eines Schwingankers oder sines Tsuchankers
petdtigt werden. Eine weitesre AntriebsnBglichkeit besteht in
ginem Elektromotor, der zum Beispisl OUber sin Gesriebe auf sine
Zahnstange wirkt (DE-Bm 16 84 420). Bel Drehung des Motors wird

sis Zshnstenge von &inen Zahnsegment srfelt, widuzch der Ein-
treibstoisl entgegen einer Feder in sine angehobene Lage gebracht

wird. In dem Augenblick, in dem der lsitzte Zahn des Zahnseygmsnts .

i

die Zshnstange freigibt, wird diese durch die Feder nach unten £

¢

B -4 =
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teschleunigt und srmbglicht des Eintreibes des Befestiguhigs-
mittels.

Es ist such bekennt, anstelle eines mit dem Elsktromobor
verbundensen Zshnsegments 2inen ExZenber zu verwenden, ded
mit einem Nocken an dem Eintreibeidldael susammenwirikd {Us~P§

- -

3 289 957 odger EF 0 170 03M).

s

Hei den elsktrisch betriebenen Eintreibgerdten wird der
élektrische Antrieb, etwa der Elekuvrometor,mit Hilfe des

Auslésers eingeschaltet. Soll ein sinzigar Eintyeibschlag

verwendet werden, kann die Bedlienungsperson narmalerweise
den Ausliser nisht rechbzeitiq freigebern, um 2u verhindezd,
daf ein weiterer Eintreibschlag ausgefihrt wird. Hierbeld
besteht die Gefahr, dal ein weiteres Befestigungsmitiel
aus dem Magazin in den AusstoSkanal nachrickt und singe-
treiben wird. Selbst wenn die Bedienungsperson durch recht-
zeitiges Freigeben des Avslisers verbhindert, dal der Ein-
traeibstdtel ernsut in die obere Totpunktstellung gelangt,
wird hierbei unndtig Energie wvergeudet. Bel einem Netzan-
schluB spielt def zusdtzliche Frnergieverbrauch keing Rolle.
Bei batteriebetriebspen Gerften ist nach Miglichkeir jsder
ist bereits

unnitige Energisverbrsuch zy vermsiden. Dshex

bekanntgeworden, den Schalter zuyw Einschalten des BElekire-

mators bsr sin Bestfnge zu betftigen, das mit dem Ausliser
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des Eintreibgerfts zusammeawickt (DE=Gm 87 04 €863. Am Ans
trielisrad ist edn Vorsprung oder dergleichen angeordnet,
das das Gestdnge mit dem Bebitigungselement des Schalters
euBar Eingriff bringt, nachdem dés Antriebsrad deén Eintreibs

st8fel in die obers Totpumktstellung gebracht hab.

€5 kann jedoch geschehen, daf bei dem bekannten Eintreib-
gurdt dey Ausléser losgelassen wird, bever ein Eintraib-
schlag susgeflhrt werden kann, d.h. der EintreibstfBel die
obere Totpunktstellung srreicht hat. Oadurch wird dem Be-
festigungselement keine avsreichende Eintreibkraft erteilt.
fisse wird noch dsdurch verringert, dal beim Arbeitshub
das Getriebe und der Elekiromstor won der Eintreibfeder
"mitgenommen” werden misszsen. Eg¢ muB daher ein srneuter Ein-
treibschlsy gestartet werden. Ferner kann es vorkommen,
dafi so vorzeitig abgeschslvet wird, dal Uberhsupt kein Be-
fastigungsmittel abgeschert wird. In beiden F&llen bedeutet
diss eine Eknergievergeuvdung, was bei batteriegetriebenen
Geridten nachteilig ist. Ferner wird gine Betrishssrschwer-

nis verursacht. SechlieBlich kanm awch vorkemmen, 488 der

EintreibstiBel in einer Zwischenstellung verbleibt. In

Hiegdenm Fall ist sin Eingriff von auflén notwendig, um den

EintregibstdBel wieder in die Ausgangsstellung zu bringen.

—
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ber Neuswung liegs duher die Aufgebe zugrunde, ein mote-

ERTERT -,

rigch betriebenss Eintreibgerdt so suszubilden, daf =as

ginerseits nur s6 viel Energie verbraucht wWie fir einsa

Eintreibschlag notwendig ist untd andererseits sicherstells,

W
P

daf der Eintreibschlag mit Sicherhsit sush suvsgefihet wird.

& i -
)

iewg AuvLgabe wirdg dufch dis PMerkmale des Kennzeichnungs-

€2

tsils dee Anspruchs 1 gelést.

Beim nsuerungsgenmaBen Eintreibger8t ist sine Entkopplung
twischen der Ausidssrbetitigung und dem Antrieb des StHBels
vorgesehen. Das Gestéinge wird mit Hilfe dsr Verriegelung

in Eingriff mit dem Betftigoungselement des elekbtrischen

TR I R B ST R SRS

Schalters gehalten, asuch wenn der Ausliser -~ etwa vor Be-

4 éndigung eines Einteeibschlages - losgelassen wird. Auf
3 diese Weise dist sgichergéstellt, dal mit Sicherheit ein
% vollstBndiger Ein~treibschlag ausgefihrt wird, wenn eine

&
IS
H

i
%;x,-.
&
%

Auslifisung in Beng gesetzt wurde. Diese Ausliisung ist in-
dessen unabhBngig davon, wie lange der Ausliser bebdtigt
Bleibt. Ist hirgegen der Eintreibschlag susgefihrt, wird
in bekannter Weiss das Gesténge wit dem ISchalter auBer

Eingriff gebracht, so dall der Elekiromotor ausgeschaltet

wird, Gleichzeitig hisrmit serfolgt die Entrisgelung des
Gestinges, so daB das Gestinge durch Federkrafh in seine

Ausgangsstellung zurilickgebracht wind.
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Das neverungsgem@fe Gerdt ist nicht beschrinkt auf die Axt
der Kraftibertragung wvom Elektromotor auf den Eirtreilb-
st5Bel. So kann bsigpielsweise der EintreibstdBel mit einer
Zzhnstange verbunden sein, und das Antriebsrad weist ein
Zahnsegment auvf, mit dem die Zahnstange bei einer Umdrehung

des Antriebsrads in die Totpunktstellung gebracht wird.

Wahlweise kann ein Exzenter vorgesehsn werden, der mit i
sinem Neocken zusammenwirkt, vm den EintreibsttBel 2vu be-
+8bigen. SchlieBlich kann auch eines Kopplung des Antriebs-

rads mit dem Eintreibst@Bel Uber eine Hebelverbindung oder

v

dergleichen stattfinden. Die mit dem neuverungsgemiBen Berit
erzielbaren Vorteile gelten fir slle derartigs Antriebsszr-

ten gleichermalen.

Bei dem zuletzt beschrisbenen bekannten Gerft ist das Ba-

st8nge von einem Hebel gesbildet, der zwischen dem Ausliser

ynd dem Schalter sngeordnet ist und durch einen Betétigungs-
abschnitt am Antriebsrad wahlweise mit dew Schalier aufler

Eingriff bringbar ist. In diesen Zusammenhang sieht sine !
Ausgestaltung der Nsverung ver, dsB der Hebel Uber sine
Langlochverbindung mit dem Avusliser varbunden ist. Eine
feder bsaufschlagt den Hebel derart, dall der Ausliser in
gnimittelbarem Kontakt mit dem Hebel steht., Wird der Hebel
heruntergedrickt, wird er g6 verriegelt, def der Schalter

fiir den Elektromoter eingeschaltet bleibt. Der Ausliser &

i‘lifs

bd
£
&
t 3
&
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kann hingegen in die Ruheposition =zurlickkehren, ohna dal
der Hehel nachfelgt. Eine anderg Alternstive sieht vor,
daB der nicht mit dem Ausl8ser verbundsne Hebel schwenkbar
uynd begrenzt linysbeweglich gelagert ist. Hisrbei ist der
Auslidser vollst8ndig vom GBGestinge getrennt und tritt mit
dem Gegstinges nur wihrend der Betdtigungsphase in Eingzfiff.
Das Verriegelungselsment kann nach einer welbteren Ausge-
staltung der Neuverung von einem federbeaufschlagten Nocken
gebildet sein, wdhrend der Verriegelungsabschnitt von

giner Rastausnechmung geformt sein kann.

Bei dem oben beschriebensn neueérungsgemiédlen Eintreibgerdt
kann dgr Auvsldser jederzeit in dis Ruhestellung zurlick-
kehren. Es dist jedoch auch denkbar und kann ggf. vorteil~
haft sein, keine begrenzie Entkopplung zwischen Ausldser
und Betdtigungsgestédnge vorzunehmen. In diesem Fall bleibt
der Ausliser in der betdtigten Positien, wenn das Gestdnge
verriegelt iet und gelangt erst wieder in die Ausgengs-
stellung, wenn dis Verriegelung sufgehoben worden ist.
Die Verriegelung muB dann zusitzlich der Federkeafe am

Auslbser widerstehan.
Wie bersits susgesflhrt, ist £fi0r desz nesuverungsgemifle Ein-
wreibgerdt kennzeichnend, deB eineg Abschaltung des Elsktre-

mohors évst dann eprfolgt; wenn des Antrisbsrad nahezy gine

woad 7
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Umdrehung vollzogen hat., Es kann indessen geschehen, dal
in der Betitigungsphase eine {herlast eintritt. Selkst
wenn sie van der Bediesnungsperson bemerkt wird, kann disser
herlast nicht durch Loslassen des Auslisers begeqanet war-
dernr, da sin Loslassen des Asslisers nicht zum Abschalten
des Elektromotors Tfihrt. Daber izt ss zweckmidBig, dem elek-
trischen Antrieb eine Uberlestsicherwng zuzuordnen, bei-
spisglswelse in Form einer Bimetsllsicherung, einer Auto-
schmelzsicherung oder dergleichen, die fir eipe Abschaltung

des Elektromoters im Uberlastfall sorgen.

Die Nguerung wird nachfolgend anhand von Zeichnungen ndher

begchrieber.

Fig. 1 zeigt sehr schematisch den EintreibstdBel, den
Antrieb sowie den Ausliser des rceusrungsgemiBen

Eintreibgeréts im Ruheszustand.

Fig. 2 zeigt die gleiche Anordnung wihrend der Betitigung

des Eintreibgerits.
Fig. 3 zeigt den Zustend des aktivierten Eintreibgerite

bei losgelassenem Ausldsehaebsl.

til/lg
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Fig. 4 zeigt die gleiche Ancrdnung wie die vorangsgangeneén
Figuren wéhrend der automatischen Abschsltung des

Antriebs.

Bevor auf die in den Zeichnungen dergestellten Einzelhelten
nahar eingegangen wird, sei vorangestsllt, daf jedes der
beschriebenen Merkmale f6r sich oder in Verbirdung mit
Merkwalen der Anspriche von nsusrungswesentlicher Bedsutung

ist.

Eip EintreibstdBel 10 eines nur sehr schematisch darge-
stellten batteriebetriebenen Eintreibgerfites ist in einem
nicht gezeigien Eintreibkanal des Gerdtes gefihrt und mit
einer Zahnstange 311 verbunden, die eine Trapezverzshnung
12 aufweist. Die Zahnstange besitzt mindestens eing Fith-
rungsrippe 13, wit der sie in einer geeigneten Fihrungsnut
im Gehiyse gefihrt ist. Sie liegt in der voteren Totpunkt-
lage gegen einen Anschlasyg 14 an. Auf der der Eintreibstolel
gegentberliegenden Seite ist die Zehmstsnge 11 von einer
Eintreibfeder 15 bedgufschlagt, die mit dem snderen Erde
teden ein Widerlsger 16 anliegt. Das Eintresibgerdt enthdlt
einen Elektromotor, dey unmittelbar oder bber ean Getrisbs
mit einem Antriebsrad 17 in Verbindung ist, das in Rich~
tung des Pfeils 18 angetrisben wird, Dsg Amtriebsrad 17

welst ein Zshrsegmsnt 18 auf, dss sich um stwa 120° Ober

Jl!ig
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den Umfang des Radss 17 erstreck®. bies trepezfdrmige Zah-
aung 19 desd Rades 17 wirks mit der trapezfdrmigen Zahnung
12 dar Zahnstangs 11 zusammen. Auf einer Stirnseite des

Antriebsrads 17 ist ein Zapfen 20 andebracht.

Das Eintreibgerit wird von einem Ausldsehebel 21 betdtigs,
der bekannterweise lber eins Feder 22 in die Ausgangspos
sitign vorgespannt ist. Am Ausldsehebel 21 4st bei 21a
aing nach unten weisende Mase vorgeseshen. Eine Stange 24
ist mittels eines lLagsrstiftes 40 an einem Bauteil 41 ge-

lagesrt. Der Stift 40 erstreekt sich durch éin Langloch 42

des Bauteils 41. Eine Feder 43 drleckt die Stenge 24 nach

ghen in Bichtung Ausléisehebel 21.

Die Stange 24 dient zur Betdtigung eines Schalters 28, der

&#in Betdtigungselemsnt 25 aufweist. Mit dem Schalter 286

wird der nicht gezeigte Elekitromotor sin- wnd ausgeschaltet.

Die Stange 24 weist sufierdem eine rechteckige Ausnehmung
4% suf. In einer Fihrung 46 dist ein keilfGrmiges Verrie-
gelungselement 47 gleitend verschiebbar gefihrt. Es wird
von einer Feder 48 dAach auBen in Richtung der Stangs 24
gedriickt. Auf der der Fihrung 48 gegenbberliegendsd Beits
igt eine Feder 27 vorgesshen, welche die Stange 24 in Biéh-

tung Fithrung 48 bzw. in Richbtung Antriebsrad 17 verspannt.
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Die geZeigte Anordhung arbeitet wie folgk.

Die Ryheéposition gibt Fig. 1 wieder. Der Ausléser 21 be~
findet sith in der Ausgangsstellung und dis Stange 24 in
der angehobenen Stellung din schwagher Anlsgs an der Nase
218 des Auslésers 21 oder kurz darunter. Das federbsla-
stetete Betitigungselement 25 des Schslters dst in dar
Aus-Stellung,ds das untere Ende der Stange 10 sinen Abstand
von ib@ Bat. Die Steange 24 wird durch die Feder 27 gegsn
das offene Ende dsr Fihrung 46 gehslten, Die Fader 27 ist
ersichtlich stirker als die Feder 48. Wird nun wie in Fig.
2 gezeigt, der Avuslédser 21 dursh Ddumendruck heruntergs=-
driickt, wird auech die Stange 24 nach unten gsdriickt und
betdtigt des BetBtigungselement 25 des Schalters 26. Der
Motor dist eingeschsaltets, und das Antricbsrad 27 bhuginnt
zu drehen. Die Zdhne des Zshnsegments 28 wirksn mit der
Zahnstange 411 zusammen und hebon diese gegen den Feder-
druyck nach oben an bis in sine obere Tobtpunktstellung, die
in Fig. 4 srreicht ist. Im Betidtigungszustand ist die Avus-
nehmung 45 mit dem V¥Yerriegelungselement 47 ausgerichtet,
su0 daB das Verriegelungselement in dis Avsnehmung eintritt
und diz Stange in diséser laoe vérriegelt, wie in Fig. 3
dargestellt. Ein Loslassen des Ausidsers 21, wie in Fig. 3

zu erkennen, fihrt nicht zu esinem Ausschalten des Motors.
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In dem Augenbliek, in dem das Zsahnsagment 19 die Zahnaung
12 der Zahnstange 11 verldfRt; drickt die Eintreibfeder 15
die Zahnstangs 11 und damit der Eintreibstifiel 10 nseh
unten, so daf ein Eintreibschlag avsgefithrt wirnd, Da der
Bntriebsmotor das Antrisbsrad 17 weiter dreht, greift der

Bocken 20 am Antriebsrad 37 seitlich an die Stange 24 any

PX TN

unmittelbar nach dem Trennen von Zahnstange 11 und Antrisbs~

rad 17. Die Stange 24 wird in Uhrzeigerrichtung verschwenkt.

Sie rutscht dadurch vow BetB3tigungselement 25, =80 dad
dieses in seine Aussiteliung zurlickkehren Kann, AuBerdem
wird die Stange 24 dadurch entriegelt und kann wmit Hilfe
ger Feder 43 in die Ausgangssbtellung nasch Fig., 1 zuridck-

kehran,

Es versteht sich, dal das keilfdrmige Veérrisgeluhgdelenment
47 nur teilwelses aus der Flhrung 46 hersussteht und durch
ginén entsprechenden Anschlag gehindert ist, vollstindig

harauszufallen.
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Anspr idche:

1. Elektrisch betriebenss Eintregibgerdt fir Klammern, N&-
gel oder dergleichdn, mit einem Elektromotor, sinem mit
dem Elsktromotor gekoppelten Antriebsrad, einem Ein-
treibstéfel, der wirkungsmiBig mit dem Antriebsrad ge-
koppelt ist derasrt, deB bei einer Umdrehung des An-
triebsrads der Eintreibstdfel gegen dis Kraft einer
Feder in die obere Totpunktlage angehoben wird und im
Anschluf daran elinen Arbeitshub asusfithrt, einsm Aus-
ldser zur Betdtigung des Elektromotors Uber eipen ein
Betdtigungselement aufweisenden elekérischen Schalter,
ginem OGescBnge zwischen dem Ausliser und deém Schal-
ter, das iwm unbet#tigten Zustand des Auslisers sutoma-
tisch zum Betitigungselement des Schalters ausgerichted
ist und einem Bet#tigungsabschnitt sw Antriebsrad, das
so sngeordnet ist, da% es das BGestings mit dem Betsdii-
gungselement auBer Eingriff bringt, wenn der Eintreib-
st&Bel seing obere Totpunktlage errsicht hat, dadorch
gekennzeichnst, daB das Besbtinge (24) mittels einer Fe-
der (43} zum Ausifiser (24) hin vorgespanat ist und ein
federvargespanntes Verriegelungselement (47} vorgesehen
igt, ddge mit sinsm Verriegelungsshschnitt (48) am Ge-~

sténge {24y =zusammenwirkt und das BGestinge {24y in

.,3/13
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giner dag Bet8tigungselement {(25) betédtigendsn Stellung
h81t, bever der Bet@tigungsabschnitt (20) die Betdtigung

unwirksam macht.

Eintreibgerdt nach Anspruch 1, dadurch gekennzgichnet,
dal} das Gestd@nge einen schwenkbsar gelagerten Hebel auf-

waelist.

Eintreibgerdt nsch Anspruch 2, dadurch gekennzeichnel,
dafll der Hebel (24) Uber sine Langlochverbindung mit dem

Ausliiser verbunden ist.

Eintreibger8t nach Anspruch 2, dadurch gekennzeichnet,
daff der nicht wnit dem ARusléser (21} verbundene Hebel
{24} schwenkbar und begrenzt 18ngsbeweglich gelagert

ist.

. Eintreibgerdt nach sinem der Anspriche 1 bis 4, sdadurch

gekennzeichnet, deb das Verriegslungselement (47} von

einem federbetBtigten MNogken gebildet wipd.
Eintreibgerdt nech einenm der Anspriche 1 bis 4, dadurch

gekennzeichnet, dal der Verrisgelungsabschnitt {(45) von

einar Bastausnehnurny im Hebel {24) gebildet wird.
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should neot be based on maching-translation cufput.

DESCRIPTION DE8711784

<Desc/ Clms Page number 1>

<Desc/Clms Page number 1>

The invention relates to an electrically operated driving device according to the preambile of claim
i

Elekirisch betriebenes Eintreibgerat Die Neuerung bezieht sich auf ein elektrisch betriebenes
Eintreibgerdt gemass dem Oberbegriff das Anspruchs i.

Driving plungers of electrically operated driving devices can be actuated, for example, by means of
a swing armature or a submerged armature. A further drive possibility consists in an electric motor
which, for example, acts on a toothed rack vig a gearing {(German Patent No, 16 84 420). Upon
rotation of the motor, the rack is captured by a toothed segmenit, whereby the drive ram is brought
into a raised position against a spring. At the moment when the [ast tooth of the toothed segment
releases the tooth rod, this hecomes downward through the spring

Eintreibstossel von elekirisch betriebenen Eintreibgeréten kdnnen zum Beispiel mit Hilfe eines
Schwingankers oder eines Tauchankers hetatigt werden. Eine weitere Antriebsméglichkeit bestent
in einem Elektromotor, der zum Beispiel Gber ein Getriebe auf eine Zahnstange wirkt (DE-Gm 16
84 :420). Bei Drehung des Motors wird die £ahnstange von einem Zahnsegment erfasst, wodurch
der Eintreibstdssel entgegen einer Feder in eine angehobene Lage gebracht wird. In dem
Augenbilick, in dem der letzte £Zahn des Zahnsegments die Zghnstange freigibt, wird diese durch
die Feder nach untan
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<Desc / Cims Page numbsr 2>

<Desc/Cims Page number 2>

Accelerated ulld allows driving the fastener.

beschleunigt ulld erméglicht das Eintreiben des Befestigungsmittels.

it is also known to use an eccentric which interacts with a cam on the driving plunger instead of a
toothed segment connected to the slectric motor (US Pat

Es ist auch bekannt, anstelle eines mit dem Elskiromotor Verbundenen Zahnsegments einen
Exzenter zu verwenden, der mit einem Nacken an dem Eintreibstdssel @Ugammenwirkt {(US-PS

[3]
3299,967 or EP 0 170 03n).

3 259 967 oder EP 0 170 03n).

In the case of the electrically operatad driving devices, the electric drive, for example tha electric
motor, is switchad on with the aid of the trigger. If a single flip-flop is used, the operating probe can
not narmally release the trigger in time to prevent ancther flip-flop. In this case, there is the risk
that g further fastening means will move out of the magazineg into the giection channsi and be
driven in. Even if the operator prevents the trigger from being pushed back into the upper position
by releasing the trigger in tims, Dead point position, energy is wasted unnacessarily. In the case of
a mains connection, the additional energy consumption plays na role.

Bei den elekirisch befriebenen Eintreibgeraten wird der elektrische Antrieb, etwa der
Elektromotur, mit Hilfe des Auslésers gingeschaliet. Soll ein einziger Eintreibschiag verwendet
werden, kann die Bedienungspe'son normalerweise den Augidser nicht rechtzeitig freigebean, um
zu verhindern, dass ein weiterer Eintreibschlag ausgefUhrt wird. Hierbei besteht die Gefahr, dass
ein weiteres Befestigungsmitisl aus dem Magazin in den Ausstosskanal nachrickt und
eingetreiben wird. Selbst wenn die Badienungsperson durch rechizeitiges Freigeben des
Auslosers verhindert, dass der Ein- treibstssel ermeut in die ober ? Totpunktstellung gelangt, wird
hierbei unndiig Energie vergeudet. Bei sinem Netzanschluss spielt der zusaizliche
Energieverbrauch keine Rolle.

03-10-2017 2
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In the case of hattery operated devices, any unnacessary energy consumption must be avoided
wherever possible. Therefore, it has already been known to actuate the switch for switching on the
electric motor via a linkage which is connected to the trigger

Bei batteriebetriebenan Geradten ist nach Mdglichkeit jeder unnétige Energieverbrauch zu
vermeiden, Daher ist bereits bekanntgeworden, den Schailter zum Einschalien des Elektromotors
Uber &in Gesténge zu betatigen, das mit dem Ausldser

<Desc / Clms Page number 3>

<Desc/Cims Page number 3>

of the driving device (DE-Gm 87 04 666). A projection or the like is arranged on the drive wheel
which disengages the linkage with the actuating element of the switch afier the drive wheel has
brought the driving: plunger into the top dead center positiorn.

des Eintreibgerdts zusammenwirkt {DE-Gm 87 04 666). Am An- trie@srad ist ein Vorsprung oder
dergleichen angeordnet, das das Gesténge mit dern Betétigungselement des Schalters ausser
Eingriff bringt, nachdem das Antriebsrad den Einireib- stéssel in die obers Totpunktstellung
gebracht hat.

However, it may happen that, in the known driving condition, the trigger is released before a
driving stroké can be performed, H. the driving plunger has reached the top dead center position.
This is the regson why. a sufficient driving force is not given.

Es kann jedoch geschehen, dass bei dem bekannten Eintreib- guitdt der Ausldser losgelassen
wird, bevor ein Eintreibschiag ausgefUhrt werden kann, d. h. der Einireibstdssel die obere
Totpunkistellung erreicht hat. Dadurch wird dem Be- festi. gungselement keine ausreichende
Eintreibkraft ereill.

This is further reduced by the fact that during the working stroke the gearing and the electric motor
must be "carried"” by the driving spring. Ee. it is necessary to start a new drive-in. In addition, it
may happen that this is prematurely switched off in such a way thal no fastening means is sheared
at all. In both cases, this means a wasle of energy, which is disadvantageous with battery-
powered devices. Further, an operation frouble is caused. Finally, it is also possible for the driving
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plunger 1o remain in an intermediate position. In this case, an exiernal action is reguired to bring
the driving plunger back into the initial position.

Diese wird noch dadurch verringert, dass beim Arbeitshub das Getriebe und der Elektromotor von
der Einireibfeder "mitgenommen” wearden missen. B2 muss daher ein erneuter Eintreibschiag
gestariet werden. Fermer kann es vorkomimen, dass so vorzeilig abgeschaltet wird, dass
Uberhaupt kein Befestigungsmitiel abgeschert wird. In beiden Failen bedeutet dies eine
Energievergeudung, was bei batteriegstriebenen Gergten nachieilig ist. Ferner wird eine
Beiriebserschwernis verursacht. Schiiesslich kann auch vorkommen, dass der Eintreibstdssel in
einer Zwischenstellung verbisibt. In dieser Fall ist ein Eingriff von aussen notwendig, um den
Eintreibstossel wieder in die Ausgangssteliung zu bringen.

<Desc/ Clims Page number 4=

<Desc/Cims Page number 4>

The invention is based on the task of designing a motor-driven driving device such that, on the one
hand, it consumes only as much energy as is necessary for a drive-in impact and on the other
hand ensures that the driving-in impadl is also carried out with certainty.

Der Neuerung liegt jaher die Aufgabe zugrunde, sin molo- risch betriebenes Eintreibgerst so
auszubilden, dass es einerseits nur so viel Energie verbraucht wie fur einen Eintreibschiag
notwendig ist und andererseits sicherstellt dass der Eintreibschiag mit Sicherheit auch ausgefuhit
wird,

This task is solved by the distinctive design part of claim 1.

DiessAufgabewirddurchdieMerkmaledesKennazeichnungsieils des Anspruchs 1 geldst.

I the novel drive-in device, decoupling is provided between the trigger actuation and the drive of
the ram. The inkage is held in engagement with the actuating element of the electrical switch by
means of the locking device, even if the trigger is released approximately before the end of a
driving stroke. In this way, it is ensured that a complete one-way impact is certainly carried out
when a trip has been started. However, this triggering is independent of how long the trigger
remains actuated. If, on the other hand, the drive-in stop is carried out, the linkage is disengaged
with the switch in a known manner so that the eleciric molor s switched off. At the same time, the
linkage is unlocked so that the linkage is brought back into its initial position by spring force.
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Beim neusrungsgemassen Eintreibgerat ist eine Entkopplung zwischen der AuslSserbetatigung
und dem Antrieb des Stossels vorgesehern. Das Gestdnge wird mit Hilfe der Verriegelung in
Eingriff mit dem Betatigungselement des elekirischen Schalters gehalten, auch wenn der
Ausidser-stwa vor Beendigung eines Eintreibschlages-losgelassen wird. Auf diese Weise st
sichergestellt, dass mit Sicherheit ein volistdndiger Ein-treibschilag ausgeflhrt wird, wenn gine
Ausldsung in Gang gesetzt wurde. Diese Auslésung ist indessen unabhéangig davon, wie lange der
Ausioser betatigt bleibt. Ist hingegen der Eintreibschiag ausgefGhri, wird in bekannter Weise das
Gestange mit dem Schalter ausser Eingriff gebracht, so dass der Elektromotor ausgeschaltet wird.
Gleichzeitig hiermit erfolgf die Entrisgelung des Gestanges, so dass das Gestange durch
Federkraft in seine Ausgangssteliung zurtickgebracht wird.

<Desc/ Clims Page number 5=

<Desc/Cims Page number 5>

The novel device is not limited to the type of power transmission from the electric mator to the
driving plunger. For example, the driving plunger can be cannected to & toothed rack, and the
drive wheel has a toothed segment with which the {oothed rack is brought into the dead-center
pasition during a rotation of the drive wheel.

Das neusrungsgemasse Gerat ist nicht beschrankt auf die Art der KraftUbertragung vom
Elektromotor auf den Eintreib- stdssel So kann beispielsweise der Eintreibstossel mit einer
Zahnstange verbunden sein, und das Antriebsrad weist ein Zahnsegment auf, mit dem die
Zahnstange beieiner Umdrehung des Antriebsrads in die Totpunkistellunig gebracht wird.

Optionally, an eccentric may be provided which cooperates with a cam 1o actuate the driving
plunger. Finally, a coupling of the drive wheel with the driving plunger can also take place via a
lever connection or the like. The advantages which can be achieved with the novel device apply
equally {o all such drive typses.

Wahhweise kann ein Exzenter vorgesehen werdean, der mit sinem Nocken zusammenwirkt, um
den Eintreibstossel zu betatigen. Schiiesslich kann auch eine Kopplung des Antriebsrads mit dem
Eintreibstdssel Gber eing Hebelverbindung oder dergleichen stattfinden. Die mit dem
neuerungsgemassen Gerat erzielbaren Vorteile gelten flr alle derartige Antriebsarten
gleichermassen.
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In the known device described last, the linkage is formed by a lever which is arranged between the
trigger and the switch and which can be selectively disengaged from the drive wheel by an
actuating section on the drive wheel. In this connection, an embodiment of the innovation provides
that the lever is connected o the trigger by way of g long-hole connection. A spring biases the
iever such that the trigger is in direct contact with the lever. If the lever is pushed down, it is locked
s0 that the switch for the electric motor remains swiiched on, The rélease

Bei dem zuleizt beschriebenen bekannten Gerat ist das Gestange von einem Hebel gebildet, der
zwischen dem Ausldser und dem Schalter angeordnet ist und durch sinen Betdtigungsabschnitt
am Antriebsrad wahlweise mit dem Schalier ausser Eingriff bringbar ist. In diesem
Zusammenhang sieht eine Ausgestaliung der Neuerung vor, dass der Hebel Uber eine
Langlochverbindung mit dem Ausidser verbunden ist. Eine Feder beaufschiagt den Hebel derart,
dass der Ausléser in unmittelbarem Kontakt mit dem Hebel steht. Wird der Hebel
heruntergedriickt, wird er so verriegelt, dass der Schalter fur den Elektromotor eingeschaliet
bleibt, Der Auslbser

<Desc / Clms Page number 6>

<Desc/Clms Page number 6>

can return to the rest position without the lever following. Ancther alternative provides that the
lever, which is not connected to the trigger, can be pivoted and limited longitudinally meovably. In
this case, the trigger is completely separated from the linkage and engages with the linkage only
during the gctuation phase.

kann hingegen in die Ruheposition zurtckkehren, ohne dass der Hebel nachfolgt. Eine andere
Alternative sieht vor, dass der nicht mit dem Ausléser verbundene Hebel schwenkbar und
begrenzt langsbeweglich gelagert ist. Hierbel ist der Ausldser volistandig vom Gestange getrennt
und tritt mit dem Gestange nur wahrend der Betatigungsphase in Eingriff.

According to a further embodiment of the invention, the locking element can be formed by a
spring-loaded cam, while the locking ssction can be formed by a latching recess.

Das Verriegelungsslement kann nach einer weileran Ausgestaltung der Neusrung von einem
federbeaufschlagien Nocken gebildet sein, wahrend der Verriegelungsabschnitt von siner
Rastausnehmung geformt sein kann.
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In the above-described novel driving tool, the trigger can return to the rest position at any time.
However, it is also conceivable and may possibly be advantagsous not to perform a limited
decoupling between the trigger and the actuating linkage. In this case, the frigger remains in the
aciuated position when the linkage is locked and only returns o the initial position when the lock
has been fifted.

Bei dem oben beschriebenen neuerungsgemassen Eintreibgerét kann der Ausidser jederzeit in
die Ruhesteliung zurlickkehren. Es ist jedoch auch denkbar und kann ggf. vorteilhaft sein, keine
begrenzie Entkoppiung zwischen Ausldser und Betatigungsgestange vorzunehmen. In diesem Fall
bleibt der Ausldser in der betatigten Position, wenn das Gestange verriegelt ist und gslangt erst
wieder in die Ausgangssteliung, wenn die Verriegelung aufgehoben worden ist.

The locking must thery additionally resist the spring force on the release.

Die Verriegelung muss dann zuséatzlich der Federkraft am Ausldser widerstehen.

As already stated, itis characteristic for the new driving device that the electric mator is not
switched off until the drive wheel has aimaost reached a position

Wie bereits ausgefuhr, ist fir das neuerungsgemasse Eintreibgerat kennzeichnend, dass sine
Abschaltung des Elekiromotors erst dann erfoigt Wenn das Antriebsrad nahezu eine

<Desc/ Cims Page number 7>

<Desc/Cims Page number 7>

Rotation. However, overioad can occur during the actuation phase. Even if noticed by the
operator, this overload can not be countered by releasing the trigger, since releasing the trigger
does not cause the electric motor to be switched off. It is therefore expedient to assign an overload
safety device to the electric drive, for exampie in the form of @ bimetallic safety device, a car fuse
ar the like, which provide for a disconnection of tha electric maotar in the event of an overinad
event. The invention is described in more detail below with reference to drawings.

Umdrehung vollzogen hat. Es kann indessen geschehen, dass in der Betatigungsphase eine
Uberlast eintritt. Selhst wenn sie von der Bedienungsperson bemerkt wird, kann dieser Uberlast
nicht durch Loslassen des AuslSsers begegnet werden, da =in Loslassen des AuslGsers nicht zum
Abschalien des Elektromotors fihrt. Daher ist es zweckméassig, dem elektischen Antrisb eine
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Uberiastsicherung zuzuordnen, beispielsweise in Form einer Bimstallsicherung, einer
Autoschmelzsicherung oder dergleichen, die fUr eing Abschaltung des Elekiromotors im
Uberlastfall sorgen Die Neuerung wird nachifolgend anhand von Zeichnungen néher beschrieber.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS FIG. 1 shows a schematic
view of the drive pinion, the drive and the trigger of the drive-in device according to the invention in
the rest state.

Fig. 1 zeigt sehr schematisch den Eintreibstdssel, den Antrieb sowje den AuslOser des
reugrungsgemassen Eintreibgerats im Ruhezustand.

FIG. 2 shows the same arrangement during the actuation of the driving device.

Fig. 2 zeigt die gleiche Anordnung wahrend der Betatigung des Eintreibgeréts.

FiGG. 3 shows the state of the activated driving device when the release lever is released.

Fig. 3 zeigt den Zustand des aklivierten Eintreibgerais bei losgslassenem Ausldsehebel,

<Desc/ Clms Page number 8>

<Desc/Clms Page number 8>

FIG. 4 shows the same arrangement as the preceding figures during the automatic disconnection
of the drive,

Fig. 4 zeigt die gleiche Anordnung wie die vorangegangenen Figuren wahrend der automatischen
Abschaiturng des Antriebs.

Before discussing the details detailed in the drawings, it is to be understood that each of the
described features is essential for itself or in conjunction with features of the claims.

Bevor auf dig in den Zeichnungen dargestellien Emnzetheiten ndher eingegangen wird, sei
vorangestelit, dass jedes der beschriebenen Merkmale fUr sich ader in Verbindung mit Merkmalen
der Anspriche von neuerungswesentlicher Bedeutung ist.
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A driving plunger 10 of a batiery-operated driving device, which is shown only very schamatically,
is guided in a drive channs! {not shown) of the device and is connected to a toothad rack 11 which
has g trapezoidal toothing 12. The toothed rack has at least one spring rib 13 with which it is
guided iry a suitable guide groove in the housing. [t bears against a stop 14 in the bottorm dead
center position. On the side opposite the driving tappet, the toothed rack 11 is acted upon by a
drive-in spring 15, which bears against the abutment 16 with the other end. The driving device
comprises an electric motor which is connected directly or via a transmission with a drive wheel
17, which is driven in the direction of the arrow 18. The drive wheal 17 has & {cothed segment 16,
which extends around approximately 1200

Ein Eintreibstdssel 10 eines nur sehr schematisch darge- stellten batteriabetriebenen
Eintreibgerates ist in einem nicht gezsigten Eintreibkanal des Gerates gefUhit und mit siner
Zahnstange 11 verbunden, die eine Trapszverzahnmung 12 aufweist. Dig Jaghnstange besitzt
mindestens eine Frih- rungsrippe 13, mit der sie in einer geeigneten Fihrungsnut im Gehause
gefunict ist. Sie liegt in der unteren Totpunktiage gegen sinen Anschlag 14 an. Auf der der
Eintreibstéssel gegeniberliegenden Seite ist die Zahnstange 11 von einer Eintreibfeder 15
beaufschlagt, die mit dem anderen Ende Gegen ein Widerlagear 16 anliegt. Das Eintreibgerat
enthal einen Elsktromotor, der unmittelbar oder Gber tin Getriebe mit einem Antriebsrad 17 in
Verbindung ist, das in Richtung des Pfeiis 18 angetrieben wird. Das Antriebsrad 17 weist ein
Zahnsegment 19 auf, das sich um etwa 1200 Gber

<pDesc’ Cims Page number >

<Desc/Clms Page number 9>

extends the circumference of the wheel 17. The trapezoidal toothing 19 of the wheel 17 co-
operates with the trapezoidal tooth 12 of the tooth rod 11. A spiget 20 is mounted on an end face
of the drive wheel 17.

den Umfang des Rades 17 erstrecki, Die trapezfGrmige Zahnung 19 des Rades 17 Wirkt mit der
frapezfGrmigen Zahnung 12 der Zahnstange 11 zusammen. Auf einer Stirnseite des Antriebsrads
17 ist ein Zapfen 20 angebracht.

The driving device is actuated by a release lever 21, which is known to be biased inte the starting
pasition by means of a spring 22. At the {riggering lever 21, g downwardly projeclting nose is
provided at 21a. A rod 24 is mounted on a component 41 by means of a bearing pin 46. The pin
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40 extends through a long hole 42 of the component 41. A spring 43 pushes the rod, e 24 upwards
in the direction of the release lever 21.

Das Eintreibgeradt wird von einem Ausidsehebel 21 betatigt, der bekannterweise Ubsr eine Feder
22 in die Ausgangsposition vorgespaniit ist. Am Ausidsehebel 21 ist bei 21a eine nach unien
weisende Nase vorgesehen. Eine Stange 24 ist mittels eines Lagerstiftes 46 an einem Bauteil 41
gelagert. Der Stift 40 erstreckt sich durch ein Langloch 42 des Bauleils 41. Eine Feder 43 drickt
die Stang, e 24 nach oben in Richtung Auslésehsbel 21.

The rod 24 serves {0 actuate a switch 26 which has an actuating element 25. With the switch 26,
the electric motar, not shown, is swilched on and off.

Die Stange 24 dient zur Betatigung eines Schalters 26, der ein Betatigungselement 25 aufweist.
Mit dem Schalter 26 wird der nicht gezeigte Elekfromotor sin-und ausgeschaltet.

The rod 24 also has a rectanguiar recess 45. A wedge-shaped locking element 47 is slidably
guided in a guide 46 It is pressed outwards by a spring 48 in the direction of the rod 24. On the
side opposite the guide 48, a spring 27 is provided which biases the rod 24 in the direction of the
guide 46 ar in the direction of the drive wheel 17.

Die Stange 24 weist ausserdem eine rechteckige Ausnehmung 45 auf. In einer FUhrung 46 ist ein
keilfdrmiges Verriegelungselement 47 gleitend verschiebbar gefihrt. Es wird von einer Feder 48
nach aussen in Richiung der Stange 24 gedrtckt. Auf der der Filhrung 46 gegenlberliegenden
Seite ist eine Feder 27 vorgesehen, welche die Stange 24 in Richtung Fihrung 46 bzw. in
Richtung Antriebsrad 17 vorspannt.

<Desc/ Clms Page number 10>

<Desc/Clims Page number 10>

Ths shown arrangament works as follows.

Die gezeigte Anardnung arbeitet wiz folgt.

The rest position is shown in FIG. The frigger 21 is in the starting posttion and the rod 24 in the
raised position is in weak contact with the nose 21a of the trigger 21 or briefly below. The spring-
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loaded actuating element 25 of the switch is in the off position since the lower end of the red 10 is
at a distance from it. The rod 24 is held against the open end of the guide 46 by the spring 27. The
spring 27 is evidently stronger than the spring 48. Now, as shown in FIG.

Die Ruheposition gibt Fig. 1 wieder. Der Ausidser 21 bsefindet sich in der Ausgangssteliung und
die Stange 24 in der angehobenen Steliung in schwacher Aniage an der Nase 21a das Ausidsers
21 oder kurz darunier. Das federbeiastetete Betatigungselement 25 des Schalters ist in der Aus-
Steliung, da das untere Ende der Stange 10 einen Abstand von thm hat. Die Stange 24 wird durch
die Feder 27 gegen das offene Ende der Fuhrung 48 gehalten. Die Feder 27 ist ersichtlich starker
als die Feder 48. Wird nun wie in Fig.

2

, the trigger 21 is pushed down by thumb pressure, the rod 24 is also pressed downwards and
actuates the actuagting slement 25 of the switch 26. The motor is turned on, and the driving gear
27 starts to rotate. The testh of the toothed segment 28 cooperate with the toothed rack 11 and
raise these upwards against the spring pressure up to an upper dead center position which is
reached in FIG. In the actuated state, the recess 45 is aligned with the locking element 47 so that
the locking element enters the recess and locks the rod in this position, as shewn in FIG.
Rsleasing the trigger 21, as can be seen in FIG. 3, does not cause the motor to be switched off.

gezeigt, der Ausléser 21 durch Daumendruck heruntergedriickt, wird auch die Stange 24 nach
unten gedrickt und betatigt das Betétigungselement 25 des Schalters 26. Der Motor ist
singeschaitet, und das Antriebsrad 27 beginnt zu drehen. Die Zahne des Zahnsegments 29 wirken
mit der Zahnstange 11 zusammen und heben diese gegen den Federdruck nach oben an bis in
gine obere Totpunkistellung, die in Fig. 4 erreicht ist. Im Betdtigungszustand ist die Ausnehmung
45 mit dem Verriegelungselement 47 ausgerichtet, sc dass das Verriegelungselement indie
Ausnghmung eirdritt und die Stange in dieser Lage verriegelt, wie in Fig. 3 dargestellt. Ein
Loslassen des Ausidsers 21, wie in Fig. 3 zu srkennen, fihrt nicht zu sinem Ausschalten des
Motors.

<Desc/ Cims Page number 11>

<Desc/Cims Page number 11>

At the moment when the toothad segment 19 leaves the toothing 12 of the toothed rack 11, the
rive-in spring 15 pushes down the rack 11 and thus the driving tappet 10 sc thatl a drive-in stop is

performead. Since the drive motor continues 16 rotate the drive whesl 17, the cam 20 engages

laterally against the rod 24 on the drive wheel 17, immediately after the separation of the toothed
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in dem Augenblick, in dem das Zahnssegment 19 die Zahnung 12 der Zahnstange 11 verlasst,
druckt die Eintreibfeder 15 die Zahnstange 11 und damit der Eintreibstdssel 10 nach unten, so
dass ein Eintreibschiag ausgefUhri wird, Da der Antrizbsmotor das Antriebsrad 17 weiter dreht,
greift der Nocken 20 am Antriebsrad 17 seitlich an die Stange 24 an, unmitielbar nach dem
Trennen von Zahnstange 11 und Antriebsrad 17. Die Stange 24 wird in Uhrzeigerrichtung
verschwenkt,

It thus slides from the actuating element 25, so that this can return to its exhibition. In addition, the
rod 24 is thereby unlocked and can return to the initial position according to FIG. 1 by means of
the spring 43.

Sie rutscht dadurch vom Betdtigungselement 25, so dass dieses in seine Ausstellung
zurlickkehren kann. Ausserdem wird die Stange 24 dadurch entriegelt und kann mit Hilfe der
Feder 43 in die Ausgangssteliung nach Fig. 1 zurtickkehren.

It will be understood that the wedge-shaped locking element 47 is only partly projecting out of the
guide 46 and is prevenied by a corresponding stop from falling completiely out

Es versteht sich, dass das keilfdrmige Verriegelungselement 47 nur teilweise aus der Fihrung 46
heraussteht und durch einen entsprechenden Anschlag gehindert ist, volisténdig herauszufallen.
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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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SelectUSA

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
40628 7590 05/06/2021
Frederick H. Gribbell, LLC LOPEZ, MICHELLE
5515 Timber Way Drive
Cincinnati, OH 45238 | ARTUNIT PAPER NUMBER |
3731
DATE MAILED: 05/06/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9 3011

TITLE OF INVENTION: FASTENER DRIVING TOOL USING A GAS SPRING

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

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 08/06/2021

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

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

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

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

40628 7590 05/06/2021 Certificate of Mailing or Transmission
Frederick H. Gribbell, LLC I hereby certify that this Fee(s) Transmittal is being deposited with the United
. ] States Postal Service with sufficient postage for first class mail in an envelope
5515 Timber Way Drive addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Cincinnati, OH 45238 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

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

17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9 3011

TITLE OF INVENTION: FASTENER DRIVING TOOL USING A GAS SPRING

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 08/06/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LOPEZ, MICHELLE 3731 227-130000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

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

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

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

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

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

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/090,018 11/05/2020 Richard L. Leimbach SEN0523.US9 3011
| EXAMINER |
40628 7590 05/06/2021
Frederick H. Gribbell, LLC LOPEZ, MICHELLE
5515 Timber Way Drive
Cincinnati, OH 45238 | ART UNIT PAPERNUMBER |

3731

DATE MAILED: 05/06/2021

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

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

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

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.
8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.
9. A record from this system of records may be disclosed, as a routine use, to a FedgdkpHisidmdecaliigtica Ltd.
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or r%klaqig{yz’ p. 380



Application No. Applicant(s)
; . 17/090,018 Leimbach et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
MICHELLE LOPEZ 3731 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the RCE filed on 04/29/21.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-14 and 25-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll by (JSome  *c) [ None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

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

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

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

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

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

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

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

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

of Biological Material
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.
/MICHELLE LOPEZ/
Primary Examiner, Art Unit 3731

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210503
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Application/Control Number: 17/090,018 Page 2
Art Unit: 3731

Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after allowance or after an Office
action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37 CFR 1.114, and the fee
set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has
been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 04/29/21 has
been entered.
Information Disclosure Statement
2. The information disclosure statement (IDS) submitted on 04/29/21 was filed after
the mailing date of the Notice of Allowance on 04/26/21. The submission is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure
statement is being considered by the examiner.
Conclusion
3. 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.

Koki Holdings America Ltd.
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Application/Control Number: 17/090,018 Page 3
Art Unit: 3731

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Anna Kinsaul can be reached on (571) 270 - 1926. 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 17/090,018 Leimbach et al.
H““H“H “H“m ‘ NHW o o
MICHELLE LOPEZ 3731
CPC - Searched*
Symbol Date Examiner
I13§501IO47 CR B25C1/041 OR B25C1/06 OR B25C1/04 OR B25C5/ 02/02/2021 ML
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
227 130 02/02/2021 ML

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
EAST text search; Inventors name search 02/02/2021 ML
Interference text search 04/08/2021 ML
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
All as above All as above 04/08/2021 ML

/MICHELLE LOPEZ/

Primary Examiner, Art Unit 3731

U.S. Patent and Trademark Office

Page 1 of 1
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |17,090.018 Leimbach et al.
H ““ Examiner Art Unit
MICHELLE LOPEZ 3731
CPC
Symbol Type Version
B25C I |1 ! | 047 F 2013-01-01
B25C I |1 /|06 | 2013-01-01
B25C I |1 | oM | 2013-01-01
B25C /|5 r |13 | 2013-01-01
B25C I |1 I |04 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
L L]
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/MICHELLE LOPEZ/ 03 May 2021 ) . -
Primary Examiner, Art Unit 3731 O.G. Print Claim(s) | C.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No.: 20210503
Page 1 of 3 Koki Holdings America Ltd.
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/090,018 Leimbach et al.
H ““ Examiner Art Unit

MICHELLE LOPEZ 3731
INTERNATIONAL CLASSIFICATION
CLAIMED
B25C1/04 / 1 I 04
NON-CLAIMED

L] | ]
US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

227

130

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 20
/MICHELLE LOPEZ/ 03 May 2021 ) . -
Primary Examiner, Art Unit 3731 O.G. Print Claim(s) | C.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20210503
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |17,090.018 Leimbach et al.

H ““ Examiner Art Unit

MICHELLE LOPEZ 3731

(J Claims renumbered in the same order as presented by applicant [J CPA [ T.D. O R.147
CLAIMS

Final |OriginallFinal |OriginallFinal |Original|Final |Original|Final [original|Final |Original|Final [Original]Final |Original
1 1 10 10 19 20 28
2 2 11 11 20 15 29
3 3 12 12 21 16 30
4 4 14 13 22
7 5 13 14 23
5 6 15 24
5} 7 16 17 25
8 8 17 18 26
9 9 18 19 27
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 20
/MICHELLE LOPEZ/ 03 May 2021 . . N
Primary Examiner, Art Unit 3731 0.G. Print Claim(s) | ©.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No.: 20210503
Page 3 of 3 Koki Holdings America Ltd.
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Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 17090018
Filing Date P020-11-05
First Named Inventor |Richard L. Leimbach
Art Unit 3731

Examiner Name

Michelle Lopez

Aftorney Docket Number

SEN0523.U59

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 814041 1957-11-26 Haley
2 H741518 1988-05-03 pallis
3 3589588 1971-06-29 Vasku
4 H199627 [1993-04-06 Christensen
5 H605268 1997-02-25 Hayashi
6 17494036 P009-02-24 Shima
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number

17090018

Filing Date

2020-11-05

First Named Inventor

Richard L. Leimbach

Art Unit

3731

Examiner Name

Michelle Lopez

Aftorney Docket Number

SEN0523.US9

1 70080190988 P008-08-14 Pedicini
2 0050217875 P005-10-06 Forster

3 0080067213 P008-03-20 Shima

4 0070007319 P007-01-11 Simonelli
5 0080041914 P008-02-21 Simonelli

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document .
Figures Appear
1 B711784 DE 1987-08-26 Hauck
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner| Cite
Initials* | No

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.

Bixteen page Operating Instructions for Senco AirFree 41 Cordless Finish Nailer; September 7, 2001
NOTE: this is an old "flywheel" tool--see Patent No. US 6669072.

ALIL, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.L/
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Application Number 17090018

Filing Date 2020-11-05

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

First Named Inventor | Richard L. Leimbach

Art Unit 3731

Examiner Name Michelle Lopez

Aftorney Docket Number SEND523.US9

5 Four page Parts Reference Guide for Senco AirFree 41 Cordless Finish Nailer; 2004.
NOTE: this is an old "flywheel” tool--see Patent No. US 6669072.

3 Four page Parts Reference Guide for Senco Cordless Finish 41 15 ga. Finish Nailer; 2008.
NOTE: this is an old "flywheel” tool--see Patent No. US 6669072.

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

Examiner Signature || /MrcHELLE LOPEZ/ Date Considered 05/03/2021

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

ALL, REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.L/
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Application Number 17090018

Filing Date 2020-11-05

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Richard L. Leimbach

L. Art Unit 37
( Not for submission under 37 CFR 1.9%)

Examiner Name Michelle Lopez

Aftorney Docket Number SEND523.US9

CERTIFICATION STATEMENT

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

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

OR

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

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

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

X A certification statement is not submitted herewith.

SIGNATURE

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

Signature {Fred Gribbell/ Date (YYYY-MM-DD) 2021-04-29
Name/Print Frederick H. Gribbell Registration Number 33892

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.18
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.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 record s.

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

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

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/SB/08Ba (07-09)

Approved for use through 11/30/2022. CMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

(

Substitute for form 1449/PTO

(Use as many sheets as necessary)

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Complete if Known

\

Application Number 17090018

Filing Date 2020-11-05

First Named Inventor Richard L. Leimbach
Art Unit 3731

Examiner Name

Michelle Lopez

Sheet |1 | of 1 Attorney Docket Number |SEN0523.US9

U. 5. PATENT DOCUMENTS

Examiner
Initials*

Cite
No.!

Document Number

Number-Kind Code? #mowd

Publication Date
MM-DD-YYYY

Mame of Patentee or
Applicant of Cited Document

Pages, Columns, Lines, Where
Relevant Passages or Relevant
Figures Appear

US- 860536

07-16-1907

Ellingham

US- 6669072

12-30-2003

Burke

FIGS. 6-7

Us-

Us-

FOREIGN PATENT DOCUMENTS
Fublicaticn Name of Patentee or
Date Applicant of Cited Docurment
MM-DD-YYYY

Examiner | Cite

Initials*

Foreign Patent Document Pages, Columns, Lines,
Where Relevant Passages

Or Relevant Figures Appear T¢

Country Gode’ "Number * Kind Code® (F known)

Examinar
Signature

Date
Considered

/MICHELLE LOPEZ/ 05/03/2021

*EXAMINER: Initial T 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 1o _applicant. ' Applicant’s unique citation designation number {optional). *See Kinds Codes of
USPFTO Patent Documents at wyae usgle.gev or MPEP 901.04. * Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind of document by
the appropriate symbols as indicated on the document under WIPC Standard ST.16 if possible. ® Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.88. The information is required to obtain or retain a benefit by the public which is to file {and by the
USPTO 1o process) an application. Confidentiality is governad by 35 U.S.C. 122 and 37 CFR 1.14. This ccllection is estimated {o take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTC. 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, P.O. Box 1450, Alexandria, VA 22313-1450. DC NOT SEND FEES OR COMPLETEDR 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-PTQ-9189 (1-800-788-919%) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M._L/
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Privacy Act Statement

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S5.C. 552) and the Privacy Act (5 U.S.C 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether disclosure of these records is required by the Freedom of Information Act.

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

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

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

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

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.5.C. 2138(c)).

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

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.5.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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_ 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 ISSUEFEE . : By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
§ Fee(s) Transmittal. This certificate cannot be used for any other accompanying
CURRENT CORRESPONDENCE ADDRESS (Notc: Use Block 1 for any change of address) papers. Lach additional paper, such as an assignment or formal drawinpg, must
have its own certificate of mailing or transmission.

40628 7590 05/06/2021 } Certificate of Mailing or Transmission
Frederick H. Gribbell, LL.C I hereby certify that this Fee(s) Transmittal is being deposited with the United
, o States Postal Service with sufficient postage for first class mail in an envelope
5515 Timber Way Drive : addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Cincinnati, OH 45238 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.

\ (Typed or printed name;

S\_El'—_ED ELECTRONICALLY) o

{Date’

I APPLICATION NO. ] FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. | CONFIRMATION NO. [

17/090,018 11/05/2020 Richard L. Leimbach . SEN0523.US9 3011

TITLE OF INVENTION: FASTENER DRIVING TOOL USING A GAS SPRING

| APPLN. TYPE I ENTITY STATUS l ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | " DATEDUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 . 08/06/2021
| EXAMINER | ART UNIT | cLasssuscLass |
LOPEZ, MICHELLE 3731 227-130000
1. Change of correspondence address or mdication of "Fee Address” (37 2. For printing on the patent front page. list

CFR 1.363). (1) The names of up to 3 registered patent attorneys o é s [ (
. or agents OR, alternatively, 1 "edet:! Ck H G 1 'J

aJ Change of correspondence address (or Change of Correspondence : . ;

: (2) The name of a single firm (having as a member a ; .

- Address form PTO/SB/122) attached. registered attorney or agent) and the names of up to 2 Rusge ‘ ' F., G r'{LLe ! l

- . L - 2 registered patent attorneys or agents. If no name is
[ "Fee Address" indication (or "Fee Address" Indication form PTO/

listed, a ill be printed.
SB/47; Rev 03-09 or-more recent) attached. Use of a Customer $ted, 1o name witl be printe
Number is required.

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

PLEASE NOTE: Unless an assignee is idgntified below, no assignee data will appear on the patent. 1f an assignee is identified below, the document must have been prekus] y
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81¢a). Completion of this form i1s NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
a w ¢
Kyecera Senco Industrial Teols, |ne, Cineinnati,

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

"3

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

N Electronic Payment via EFS-Web [} Enclosed check (¥ Non-electronic payment by credit card (Attach form: PTO-2038)
The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. B 02 { f 6

5. Change in Entity Status (from status indicated above) . ‘ y }
R e . . g NOTE: Absent a valid certification of Micro Entity Status (see forms PTQ/SB/15A and 15B), issue
= Applicant certifying micro entity status. See 37 CFR 1.29 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 catity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to smal or micro
entity status, as applicable.

NOTE: This form must be &ned in accordancg with 37, £FR 131 gnd 1.33. See 37 CFR 1.4 for signature requirements and certifications.
g
Authorized Signature ‘&ﬂ? » ”/’ ’j Date M d /V 7 2 o2 l
o L d
Typed or printed name E hge’e j:‘iCj_(_ﬂ_H_L AG’KQL_LQ I ‘ Registration No. ___ 3 3 8 q 2

e

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

Page20f3 *
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark OFN&HWW M EVieGMMERCE
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Electronic Patent Application Fee Transmittal

Application Number:

17090018

Filing Date:

05-Nov-2020

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.US9

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200

Koki Holdings America Ltd.
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1200

Koki Holdings America Ltd.
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Electronic Acknowledgement Receipt

EFS ID: 42670364
Application Number: 17090018
International Application Number:
Confirmation Number: 3011

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.US9

Receipt Date: 07-MAY-2021
Filing Date: 05-NOV-2020
Time Stamp: 17:38:03

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E202157H41010163
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)

Kok Hotdings America Lttd:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
159858
1 Issue Fee Payment (PTO-858) sen0523us9ls|sugl;eeTransm|tta no 1
p 49e086f34b12fbdd508c4db05e2f6a7405a3
1560
Warnings:
Information:
30141
2 Fee Worksheet (SB06) fee-info.pdf no 2
2bcff4dfb14fc83e66e6fe60df30062e172eb)|
ac2
Warnings:
Information:
Total Files Size (in bytes): 189999

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Koki Holdings America Ltd.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
17/090,018 06/15/2021 11034007 SEN0523.US9 3011
40628 7590 05/26/2021

Frederick H. Gribbell, LLC
5515 Timber Way Drive
Cincinnati, OH 45238

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

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

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

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

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

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

Richard L. Leimbach, Cincinnati, OH;

Kyocera Senco Industrial Tools, Inc., 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.
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