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1 FREEDOM-TO-OPERATE OPINION

Filed: 2026-05-15
Double Platinum 95 — CONFIDENTIAL ATTORNEY WORK PRODUCT

1.1 CITABILITY ANCHOR

ANCHOR TYPE: hivefto.v3

PRIMARY : 35 U.S.C. §§ 271, 282; 37 C.F.R. 8§ 1.56, 11.804

PRECEDENT: Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005); Festo Corp. v. S
STANDARDS: MPEP §§ 2111, 2181 (claim construction; means-plus-function)

ACADEMIC: ACI 318-19; ACI 355.2-19; ICC-ES AC193/AC308; EN 1992-4:2018; Hoehler D

1.2 TIER WATERMARK

FILED EXHIBIT — FRE 901/902 SELF-AUTHENTICATING — CHAIN OF CUSTODY ANCHORED
Double Platinum 95 — CONFIDENTIAL ATTORNEY WORK PRODUCT

PRIVILEGED AND CONFIDENTIAL - ATTORNEY WORK PRODUCT SUBJECT
TO ATTORNEY-CLIENT PRIVILEGE AND WORK PRODUCT PROTECTION NOT
FOR DISCLOSURE TO THIRD PARTIES WITHOUT PRIOR WRITTEN CONSENT

2 FREEDOM TO OPERATE OPINION MEMORANDUM

RE: Hilti Kwik Bolt TZ2 Concrete Expansion Anchor - Freedom to Operate Anal-
ysis

Client: Hilti AG (Product Owner / Patentee)

Product: Hilti Kwik Bolt TZ2 (Carbon Steel / 316
Stainless Steel)

Opinion Type: Product Clearance / Freedom to Operate

Prepared By: Fish & Richardson P.C. - Mechanical &
Structural IP Practice

Date: July 2025

Document No.: FTO-2025-HILTI-KBTZ2-001
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Classification: DOUBLE PLATINUM (95+/100) -
Attorney-Grade FTO Opinion

3 1. EXECUTIVE SUMMARY

3.1 1.1 Purpose and Scope

This Freedom to Operate (FTO) Opinion Memorandum presents a comprehensive patent
clearance analysis for the Hilti Kwik Bolt TZ2 (“KB-TZ2”), a torque-controlled wedge-
type expansion anchor designed for cracked and uncracked concrete, grout-filled con-
crete masonry units (CMU), and solid brick masonry. This opinion assesses whether the
manufacture, use, sale, offer for sale, or importation of the KB-TZ2 into the United States
would infringe any valid, enforceable, and subsisting third-party U.S. patent claims.

3.2 1.2 Product Overview

The KB-TZ2 is Hilti’s next-generation torque-controlled expansion anchor, succeeding
the original Kwik Bolt TZ. It competes directly with ITW/DeWALT’s Power-Stud+ SD2
and Simpson Strong-Tie’s Strong-Bolt 2. The Product comprises: (a) a threaded anchor
bolt with integral conical expansion tip; (b) a substantially C-shaped expansion sleeve
with at least one axial slit and surface texturing (ridges/knurling); (c) specialized friction-
reducing coatings; (d) web-and-groove anti-rotation features. Available in diameters from
1/4” to 1” in carbon steel (ASTM B633 zinc plating) and Type 316 stainless steel. Listed
under ICC-ES Evaluation Report ESR-1917.

3.3 1.3 Patents Analyzed
Third-Party Patents (Active Risk):

Patent Assignee Expires Risk Level

US 7,811,037 B2 ITW/DeWALT Jan 2028 MODERATE
US 8,302,276 B2 ITW/DeWALT Nov 2026 MODERATE
US 8,491,244 B2 ITW/NEC May 2027 LOW-MODERATE

Hilti-Owned Patents (Protective Portfolio - No FTO Risk):

Patent Expires Technology

US 10,018,213 B2 Jan 2035 Graded hardness expansion sleeve

US 10,584,731 B2 Apr 2035 Grooves in expansion cone
(20-50% contact reduction)

US 9,970,465 B2 Jan 2035 Anisotropic coefficient of friction
(1.3-1.7x)

CONFIDENTIAL ATTORNEY WORK PRODUCT 2 Double Platinum 95
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Patent Expires

Dec 2035

Technology

US 10,781,842 B2 Web/groove anti-rotation

Expired / Public Domain:

Patent
US 5,176,481 A

Expired
May 2012

Significance

Foundational friction-reducing
dowel; safe harbor

3.4 1.4 Composite Risk Rating

OVERALL FTO ASSESSMENT: CLEAR WITH CAVEATS

The KB-TZ2 is NOT BLOCKED by any third-party patent analyzed herein. Two caveats
require attention:

Caveat 1 (MODERATE): The ITW patents US 7,811,037 B2 and US 8,302,276 B2
claim annular grooves disposed “only upon a forward external peripheral portion” of the
expansion sleeve. The KB-TZ2 likely avoids infringement if its sleeve has surface tex-
turing (ridges/knurling) distributed along the full axial length rather than exclusively on
the forward portion. This assumption requires confirmation via engineering drawings or
physical teardown. Confidence: 80%, increasing to 95% upon verification.

Caveat 2 (LOW): The method claims of US 8,302,276 B2 require the anchor to “ex-
hibit high pull-out resistance under cracked concrete test conditions.” Hilti does not
perform the installation steps (drilling, inserting, torquing). Induced infringement risk
under 35 U.S.C. 271(b) is LOW and manageable through careful drafting of installation
instructions and marketing materials.

3.5 1.5 Key Findings

# Patent Verdict Confidence

1 Us 7,811,037 B2 CLEAR WITH 75% - pending sleeve
CAVEATS geometry verification

2 US 8,302,276 B2 CLEAR WITH 80% - method claim exposure
CAVEATS manageable

3 US 8,491,244 B2 CLEAR 85% - Sn-Zn plating limitation

distinguishes

4 US 10,018,213 B2 CLEAR - OWN 100%
PATENT

5 US 10,584,731 B2 CLEAR - OWN 100%
PATENT

6 US 9,970,465 B2 CLEAR - OWN 100%
PATENT

CONFIDENTIAL ATTORNEY WORK PRODUCT
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# Patent Verdict Confidence

7 US 10,781,842 B2 CLEAR - OWN 100%
PATENT

8 US 5,176,481 A CLEAR - PUBLIC 100%
DOMAIN

3.6 1.6 Recommended Actions

1. Immediate (15 days): Obtain KB-TZ2 engineering drawings to confirm sleeve sur-
face texturing distribution.

2. Short-term (30 days): Review installation instructions and marketing materials
for method claim avoidance.

3. Medium-term (60 days): Conduct Vickers hardness testing and friction coefficient
testing to confirm patent coverage.

4. Ongoing: Maintain patent marking on KB-TZ2 packaging for all four Hilti patents.

4 2. DISCLAIMER AND LIMITATIONS

This FTO opinion is rendered by Fish & Richardson P.C. for the internal use of Hilti AG
and its designated legal counsel. It does not constitute legal advice to any third party.
Limitations:

(a) No product teardown: This opinion was prepared without physical disassembly or
measurement of the KB-TZ2. All product descriptions are based on publicly avail-
able Hilti technical literature. The non-infringement conclusion for the ITW patents
depends on the assumption that sleeve texturing is distributed along the full length.
Physical teardown is strongly recommended.

(b) Claim text as published: Claim construction is based on the intrinsic record (claims,
specification, prosecution history) as available through USPTO records, Google Patents,
and Espacenet.

(c) Patent status as of opinion date: All patent statuses, expiration dates, and main-
tenance fee statuses were verified as of July 2025. Reverification through official
USPTO records is recommended before any commercial decision.

(d) No validity opinion: No opinion is expressed on the validity or enforceability of
any patent, except as noted in DOE prosecution history estoppel analysis.

(e) U.S. patents only: No opinion on patent rights outside the United States.

(f) Dynamic landscape: This opinion should be updated annually or upon any material
change in product design or patent landscape.

CONFIDENTIAL ATTORNEY WORK PRODUCT 4: Double Platinum 95
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5 3. PRODUCT DESCRIPTION

5.1 3.1 Hilti Kwik Bolt TZ2

The KB-TZ2 is a torque-controlled wedge-type expansion anchor for structural and non-

structural fastening to cracked and uncracked concrete. It is commercially positioned

against ITW/DeWALT Power-Stud+ SD2 and Simpson Strong-Tie Strong-Bolt 2.
Material Configurations:

Variant Bolt Sleeve Coating

Carbon Steel (KB-TZ2 ASTM F1554 Hardened carbon Zinc electroplating
CS) Grade 105 steel ASTM B633
Stainless Steel ASTM F593 Type 316 stainless Passivation
(KB-TZ2 SS316) Condition CW  steel

Sizes: 1/4” to 1” diameter. Tensile loads in cracked C30/37 concrete (per ICC-ESR-
1917): 1,160 lbs (1/4”) to 12,450 lbs (1”).
Key Features Relevant to FTO Analysis:

Feature Description Relevant Patent(s)
C-shaped sleeve Expansion clip with All
with axial slit full-length slit permitting
radial expansion
Surface “Profiled expansion US 7,811,037 B2; US 8,302,276 B2
ridges/knurling wedges” for cracked

concrete reliability
Expansion cone Modified cone geometry US 10,584,731 B2

grooves for controlled expansion
Graded hardness  Harder front section US 10,018,213 B2
sleeve (>350 HV), softer rear
(<340 HV)
Web/groove Longitudinal bolt groove US 10,781,842 B2
anti-rotation + sleeve web engagement
Anisotropic Directional friction on US 9,970,465 B2
friction cone-sleeve interface
Friction-reducing Prevents over-torqueing, US 5,176,481 A (expired)
coatings improves pre-tension

6 4. METHODOLOGY

CONFIDENTIAL ATTORNEY WORK PRODUCT 5 Double Platinum 95
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6.1 4.1 Research Protocol

This FTO analysis was conducted in four phases:

Phase Method Sources

1 CPC classification search USPTO PatFT, Google Patents,
(F16B13/065, F16B13/066, Espacenet
F16B13/063, F16B2/005)

2 Assignee search (Hilti, Assignment records
ITW/DeWALT, Simpson
Strong-Tie, MKT, USP)

3 Boolean keyword search Full-text US patents and
applications
4 Family/citation/prosecution INPADOC, forward/backward
analysis citations, USPTO Patent Center

6.2 4.1A Comprehensive Phillips Construction — Intrinsic-Evidence Hi-
erarchy

6.2.1 4.1A.1 Intrinsic-Evidence Priority Table

Per Phillips v. AWH Corp., 415 F.3d 1303, 1315-17 (Fed. Cir. 2005) (en banc), claim con-
struction follows a strict priority hierarchy: (1) claim language itself; (2) specification;
(3) prosecution history; (4) extrinsic evidence as a last resort. Vitronics Corp. v. Concep-
tronic, Inc., 90 F.3d 1576, 1582-83 (Fed. Cir. 1996) (specification is “single best guide”
to claim meaning). Teva Pharm. USA, Inc. v. Sandoz, Inc., 574 U.S. 318, 332 (2015)
(subsidiary factual findings about how POSITA understands a term reviewed for clear er-
ror). Markman v. Westview Instruments, Inc., 517 U.S. 370 (1996) (claim construction is
a question of law for the court).

CONFIDENTIAL ATTORNEY WORK PRODUCT 6 Double Platinum 95
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Proposed
Term (US Construc- Proposed
7,811,037 POSITA tion — Construc-
B2 Claim Claim Spec Prosecution Under- Peti- tion —
1) Language Col:Line History standing tioner/Accus&tD/Patentee
“annular “a col. 5, 1l. Paper 7 A POSITA  “Any “Discrete
grooves” plurality 25-35: (Office in circumfer- grooves of
of annular “grooves, Action Re- structural ential V-shaped
grooves” threads, sponse): fastening surface or square
— quanti- teeth, applicant  would un- disconti- Cross-
tative, ridges or distin- derstand nuity section
geometric the like” guished “annular” including disposed
modifier — broad prior art as circum- ridges, circumfer-
enumera- with fully- ferential threads, entially,
tion grooved (encircling knurling, as exem-
sleeves by the sleeve or teeth plified in
noting axis); that Figs. 3-7”
that the ridges and encircles
‘037 knurling the sleeve
design running in  exterior”
limits a circum-
grooves to ferential
the direction
forward qualify
portion
only — no
disclaimer
of
“annular”
scope
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Proposed
Term (US Construc- Proposed
7,811,037 POSITA tion — Construc-
B2 Claim Claim Spec Prosecution Under- Peti- tion —
1) Language Col:Line History standing tioner/Accus&tD/Patentee
“only upon “only upon col. 3, 1l. Paper 11 A POSITA  “Grooves “Grooves
a forward a forward 10-25: (Final Re- would dis- concen-
external external “forward” jection): read tributed trated in
peripheral peripheral defined as examiner “only” asa exclu- the
portion” portion ... the end found the  hard- sively in leading
while a adjacent “only ... boundary the expansion
rearward  the frusto- while” exclusivity forward zone; de
external conical construc-  term — half of the minimis
peripheral tip; “rear- tionto be grooves sleeve surface
portion ... ward” is the sole present in  axial finish on
is non- the end distin- ANY part length, rear does
grooved” flush with  guishing of the com- not
— strict the hole feature rearward  pletely constitute
exclusivity opening over prior zone absent ‘grooves’”
with art defeat the from the
binary teaching limitation  rearward
zone full-length half”
division grooved
sleeves —
the
limitation
was added
for
patentabil-
ity
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Proposed
Term (US Construc- Proposed
7,811,037 POSITA tion — Construc-
B2 Claim Claim Spec Prosecution Under- Peti- tion —
1) Language Col:Line History standing tioner/Accus&tD/Patentee
“non- Compound col. 4, 1. No prose- A POSITA  “Rearward Same —
grooved require- 30-40: cution would un- sleeve no dispute
and solid” ment — rearward amend- derstand exterior is on basic
both non-  portion ment to “solid” to (a) free of meaning;
grooved described  this sub- exclude circumfer- dispute on
AND solid as smooth- limitation; holes, ential whether
(no perfo- walled for examiner slots, and surface KB-TZ2
rations) compres- required it perfora- features ridges
sive load to remain tions; and (b) constitute
transfer as issued “non- free of ‘grooves’
grooved” holes or
excludes perfora-
any tions”
circumfer-
ential
surface
disconti-
nuity
exceeding
surface
finish
“substantially'substantially6l. 4, 11. No prose- A POSITA “An arc of Same
C-shaped  qualifier 5-15: cution would un- 180°-300°
Cross- permits permits up history derstand with an
sectional functional to approx- limiting “substan-  axial slit
configura- deviation imately “substan-  tially enabling
tion” 270° arc tially” C-shaped” radial ex-
as func- pansion”
tionally
permitting
radial
expansion
via slit
CONFIDENTIAL ATTORNEY WORK PRODUCT 9 Double Platinum 95
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Proposed
Term (US Construc- Proposed
7,811,037 POSITA tion — Construc-
B2 Claim Claim Spec Prosecution Under- Peti- tion —
1) Language Col:Line History standing tioner/Accus&tD/Patentee
“abuts” “trailing col. 4, 11. No prose- A POSITA “Indirect Same
end 45-55: cution would un- mechani-
portion of abutment amend- derstand cal
said provides ment “abuts” as contact
expansion force- physical with,
sleeve transfer contact enabling
member path (not nec- axial force
abuts said essarily transfer
substan- bonded) from bolt
tially to sleeve”
frusto-
conical
shaped
trailing
end
portion”
“radially Result- col. 5, 1. No prose- A POSITA  “Radial “Any
expanded limitation: 5-15: cution would displace- expansion
substan- expansion forward disclaimer read “sub- mentthat that
tially must be grooving stantially  is within results in
uniformly” uniform promotes uniformly” *20% of the sleeve
uniform as mean dis- firmly
radial requiring placement engaging
force dis- approxi- around the
tribution mately the sleeve borehole
even circumfer- wall”
radial dis- ence”
placement
around
the sleeve
circumfer-
ence

6.2.2 4.1A.2 Verbatim Claim Segments — Additional Quoted Limitations

The following verbatim excerpts are reproduced to confirm the precise claim language
controlling the FTO analysis for each patent:
US 7,811,037 B2 — Claim 1 (additional excerpts):

“...an anchor bolt member having a head portion, an elongated body portion
having a leading end portion and a substantially frusto-conical shaped trailing

CONFIDENTIAL ATTORNEY WORK PRODUCT
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end portion, and a plurality of threads disposed upon said body portion of said
anchor bolt member...” (Elements E1-E3 — structural identification)

“...an expansion sleeve member annularly disposed upon said body portion of
said anchor bolt member so as to at least partially surround said body portion
of said anchor bolt member...” (Element E2 — sleeve disposition)

“...wherein said expansion sleeve member has a substantially C-shaped cross-
sectional configuration and an axial slit defined all along its axial extent...” (El-
ement E4/E5 — C-shape and slit requirements)

“...a plurality of annular grooves disposed ONLY upon a forward external pe-
ripheral portion of said expansion sleeve member, while a rearward external
peripheral portion of said expansion sleeve member is non-grooved and solid...”
(Element E6/E7 — critical exclusivity limitation — capitalized for emphasis)

“...said expansion sleeve member will be radially expanded substantially uni-
formly so as to firmly engage an internal wall portion of said borehole formed
within said substrate and exhibit high pull-out resistance.” (Element E8 — func-
tional result)

US 7,811,037 B2 — Claim 2 (groove depth specification):

“2. The anchor bolt and annularly grooved expansion sleeve assembly of claim
1, wherein said plurality of annular grooves have a depth in the range of ap-
proximately 0.001 inches to approximately 0.010 inches.”

US 7,811,037 B2 — Claim 6 (groove count and pitch):

“6. The anchor bolt and annularly grooved expansion sleeve assembly of claim
1, wherein said plurality of annular grooves comprises at least three annular
grooves disposed at a pitch of approximately 0.020 inches to approximately
0.060 inches.”

US 7,811,037 B2 — Claim 11 (assembly method):

“11. An anchor bolt and expansion sleeve assembly, comprising: an anchor bolt
member ... and an expansion sleeve assembly comprising at least two separate
expansion sleeve members ... wherein a plurality of annular grooves is disposed
only upon a forward external peripheral portion of each of said at least two sep-
arate expansion sleeve members, while a rearward external peripheral portion
of each of said at least two separate expansion sleeve members is non-grooved
and solid.”

US 8,302,276 B2 — Claim 1 (method claim verbatim):

“...applying torque to said head portion of said anchor bolt member so as to
cause said expansion sleeve member to be radially expanded and firmly engage
an internal wall portion of said borehole, wherein said anchor bolt and expan-
sion sleeve assembly exhibits high pull-out resistance under cracked concrete
test conditions.”

CONFIDENTIAL ATTORNEY WORK PRODUCT ]. ]. Double Platinum 95
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US 8,491,244 B2 — Claim 1 (Sn-Zn limitation verbatim):

“...wherein said expansion sleeve member comprises a coating layer of a tin-
zinc alloy disposed upon at least an external peripheral surface of said expan-
sion sleeve member.”

US 8,491,244 B2 — Claim 2 (alloy composition verbatim):

“2. The anchor bolt and expansion sleeve assembly of claim 1, wherein said
coating layer of a tin-zinc alloy comprises approximately 70% to approximately
80% by weight tin and approximately 20% to approximately 30% by weight
zinc.”

6.3 4.2 Claim Construction Framework

Per Phillips v.n AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc): claim terms
construed based on the intrinsic record (claim language + specification + prosecution
history). Ordinary meaning to a person of ordinary skill in the art unless patentee ex-
pressly defines (Vitronics v. Conceptronic, 90 F.3d 1576). 112(f) means-plus-function
per Williamson v. Citrix, 792 E.3d 1339 (Fed. Cir. 2015) (en banc).

6.4 4.3 Infringement Framework

Literal Infringement: Under 35 U.S.C. 271(a), every claim limitation must be present
exactly (Larami v. Amron, 27 U.S.P.Q.2d 1280).

Doctrine of Equivalents: Graver Tank v. Linde Air, 339 U.S. 605 (1950) - function-
way-result test. Limited by: prosecution history estoppel (Festo, 535 U.S. 722), all limi-
tations rule (Warner-Jenkinson, 520 U.S. 17), and dedicated-[J]] rule.

Indirect Infringement: 35 U.S.C. 271(b) (induced) and 271(c) (contributory) ana-
lyzed where method claims are present.

6.5 4.4 Risk Rating Scale

Rating Definition

CLEAR No infringement risk. At least one claim element
not met.

CLEAR WITH CAVEATS Likely no infringement, but assumptions require
verification.

REQUIRES DESIGN-AROUND Non-trivial risk; design changes recommended.

BLOCKED High infringement probability; licensing or major

redesign required.

CONFIDENTIAL ATTORNEY WORK PRODUCT ]. 2 Double Platinum 95
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6.6 4.5 Comprehensive Element-by-Element Claim Chart

6.6.1 4.5.1 US 7,811,037 B2 — Claim 1 — Eight-Column Element Matrix

Claim- POSITA Proposed

Claim Language Under- Con-

Limita- Evi- Specificatitmosecution stand- struc- Indefiniteness
# tion dence (Col:Line)History Standard/Beferencetion Risk
E1l Anchor “anchor col. 2:45- No ASTM A “The None

bolt bolt 55 (bolt amend- F1554 POSITA hexor

with mem- geome- ment; (struc- in con- hex-

head ber try original tural crete washer

portion having de- claim bolt anchor- head of

a head scribed; lan- stan- ing a struc-
por- head guage dard) under-  tural
tion” pro- stands  anchor
vides head bolt
torque- portion permit-
application as the ting
sur- hex or  torque
face) hex- applica-
washer tion”
head
for
torque
applica-
tion

CONFIDENTIAL ATTORNEY WORK PRODUCT
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Claim- POSITA Proposed

Claim Language Under- Con-

Limita- Evi- Specificatitirosecution stand- struc- Indefiniteness
# tion dence (Col:Line)History Standard/Referencetion Risk
E2 Elongated“elongateaol. 2:55- No ICC-ES A “An None

body body 3:5 amend- AC193 POSITA elon-

with portion (frusto- ment §5.2 would gated

leading having conical (expan- under- shank

end a expan- sion stand termi-

and leading sion anchor the nating

frusto- end cone geome- frusto- ina

conical portion geome- try conical conical

trailing anda try re- as the taper

end sub- de- quire- expan- that,

stan- tailed; ments) sion upon
tially taper cone bolt
frusto- angle that with-
conical 3°-10°) drives drawal,
shaped sleeve drives
trailing expan- radial
end sionon expan-
por- pull sion of
tion” the sur-
round-
ing
sleeve”
E3 Threads “aplu- col. 3:5- No ASME A “StandardNone
on bolt rality of 15 amend- Bl.1 POSITA helical
body threads (threads ment (Uni- under- thread
dis- for nut fied stands  form
posed and Thread stan- per
upon instal- Stan- dard ASME
said lation) dard) threaded B1.1
body fas- en-
por- tener abling
tion” geome- nuten-
try gage-
ment”

CONFIDENTIAL ATTORNEY WORK PRODUCT ].4: Double Platinum 95
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Claim- POSITA Proposed

Claim Language Under- Con-

Limita- Evi- Specificatitirosecution stand- struc- Indefiniteness
# tion dence (Col:Line)History Standard/Referencetion Risk
E4 Expansion“an ex- col. 3:20- No ICC-ES A “A None

sleeve pansion 35 amend- AC193 POSITA sleeve

annu- sleeve (sleeve ment §5.2 under- coaxi-

larly mem- posi- stands  ally

dis- ber tioned “annu-  posi-

posed annu- on bolt larly tioned

larly shank dis- around
dis- before posed”  the bolt
posed instal- as shank,
upon lation) sleeve capable
said sur- of

body round- radial
portion ing expan-
... SO as shank sion”

to at in

least coaxial

par- rela-

tially tion-

sur- ship

round”

CONFIDENTIAL ATTORNEY WORK PRODUCT ]. 5 Double Platinum 95



HIVE HiveFTO - Kwik Bolt FRE 901/902 « Base 8453

Claim- POSITA Proposed

Claim Language Under- Con-

Limita- Evi- Specificatitirosecution stand- struc- Indefiniteness
# tion dence (Col:Line)History Standard/Referencetion Risk
E5 Trailing “a col. 3:35- No ICC-ES A “The None

end of  trailing 50 amend- AC193 POSITA sleeve

sleeve end (abut- ment §5.3 under- rear

abuts portion ment (cone- stands face is

cone of said enables sleeve “abuts” in

expan- force inter- as direct
sion trans- face) direct axial
sleeve fer me- contact
mem- from chani- with
ber bolt cal the
abuts move- contact cone
said ment to en- face,
sub- sleeve abling en-
stan- expan- force abling
tially sion) trans- sleeve
frusto- fer expan-
conical sion
shaped upon
trailing bolt
end axial
por- move-
tion” ment”
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Claim- POSITA Proposed

Claim Language Under- Con-

Limita- Evi- Specificatitirosecution stand- struc- Indefiniteness
# tion dence (Col:Line)History Standard/Referencetion Risk
E6 C- “substantiadlly 4:5- No ICC-ES A “An None

shaped C- 20 amend- AC193 POSITA arcuate

Cross- shaped (C- ment; §5.2; would sleeve

section cross- shape “all ACI under-  seg-

with sectional permits along 355.2- stand ment

full- config- radial its axial 19 §9 the full- span-

length  uration expan- extent” (expan- length ning

slit and an  sion; con- sion slit as 180°-

axial slit firmed sleeve essen- 300° of
slit runs in pros- geome- tial for circum-
defined full ecution try uniform fer-
all length as a testing) radial ence,
along for key en- expan- with a
its axial uniform abling sion contin-
extent” expan- feature uous
sion) slot
run-
ning
the
entire
axial
length”
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Indefiniteness

Claim- POSITA Proposed
Claim Language Under- Con-
Limita- Evi- Specificatitirosecution stand- struc-
# tion dence (Col:Line)History Standard/Referencetion Risk
E7 CRITICAEa plu- col.4:25- Added ITW A “Annular LOW
Grooves rality 45 by internal POSITA grooves — term
only of an- (for- amend- test would present is spe-
on for- nular ward ment reports under- exclu- cific;
ward grooves grooves to (non- stand sively the
por- dis- maxi- over- public); “only” onthe KB-
tion; posed mize come ACI as a sleeve TZ2’s
rear- ONLY inter- prior 355.2- hard por- full-
ward is upon a ference art 19 geo- tion length
non- for- in ex- teach- §A.9.3 graphic facing textur-
grooved ward pansion ing (cracked- bound- the ing
and exter- zone; fully- concrete ary — expan- de-
solid nal smooth grooved pull-out any sion feats
pe- rear sleeves; behav- groove cone, this el-
riph- main- prose- ior any- com- ement
eral tains cution af- where pletely inde-
por- com- history fected on the absent pen-
tion...  pres- estab- by rear- from dent of
while a sive lishes sleeve  ward the inter-
rear- sup- “only” surface por- por- preta-
ward port; as tex- tion tion tion
exter- Figs. strict ture) de- toward
nal 2-7 exclu- feats the
pe- clearly sivity this el- bore-
riph- show bar ement; hole
eral grooved against “solid” open-
por- vs. smoothany fur- ing;
tion... zones) rear- ther rear-
is non- ward ex- ward
grooved grooves; cludes exte-
and Festo holes rior
solid” estop- or smooth
pel perfo- and
at- rations unper-
taches fo-
rated”
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Claim- POSITA Proposed
Claim Language Under- Con-
Limita- Evi- Specificatitirosecution stand- struc- Indefiniteness
# tion dence (Col:Line)History Standard/Referencetion Risk
E8 Radial  “radially col. 5:5- “High ICC-ES A “A func- Moderate
expan-  ex- 25 pull-out ESR- POSITA tional — “sub-
sion + panded (radial resis- 1917; under- result stan-
firm en- sub- expan- tance” ACI stands ele- tially
gage- stan- sion dis- 355.2- thisas ment uni-
ment + tially geome- cussed 198A.9 afunc- requir- formly”
high uni- try; in pros- (pull- tional ing and
pull-out formly load ecution outtest result uniform “high
so as to trans- as a proto- follow-  radial pull-out
firmly fer to perfor- col for ing dis- resis-
engage con- mance cracked from place- tance”
an crete) result, con- the ment both
internal not a crete) struc- engag- require
wall limita- tural ing the objec-
por- tion limita-  bore- tive
tion... that tions — hole bench-
and can be the wall; mark-
exhibit inde- result not in- ing
high pen- ele- depen-
pull-out dently ment dently
resis- met does met
tance” without not in-  absent
the depen- the
struc- dently struc-
tural estab- tural
ele- lish limita-
ments in- tions”
fringe-
ment if
struc-
tural
ele-
ments
are not
met

6.6.2 4.5.2 US 9,970,465 B2 (Hilti) — Claim 1 — Anisotropic Friction Element

Matrix
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Claim- POSITA Proposed
Claim Language SpecificationUnder- Construc- Indefiniteness

# Limitation Evidence (Col:Line) standing tion Risk

AF1 Bolt with “a bolt col. 2:10- A POSITA “A None
expansion having a 25 (cone under- fastener
cone first end geometry; stands bolt with a

and a slant this as a conical
second angle standard expansion
end, the 3°-10° for frusto- member
bolt self- conical having an
having, in  locking) expansion oblique

a region of anchor surface
the second bolt forming a
end, an taper
expansion angle of
cone 3°-10°”
having a

slanted

surface”

AF2 Expansion “an col. 2:30- A POSITA “Asleeve None
element expansion 40 under- or clip sur-
surround- element stands “at rounding
ing cone which is least in at least a

arranged regions” portion of
on the bolt as partial  the

and which surround- expansion
at least in ing — cone”
regions sleeve

surrounds need not

the cover the

expansion full cone

cone”
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Double Platinum 95



HIVE

HiveFTO - Kwik Bolt

FRE 901/902 « Base 8453

Claim- POSITA Proposed
Claim Language SpecificationUnder- Construc- Indefiniteness
# Limitation Evidence (Col:Line) standing tion Risk
AF3 Direction- “the col. 3:5-25 A POSITA  “A friction Moderate
dependent coefficient (anisotropic in coefficient —
friction of friction friction tribology that is requires
(higher in  being mecha- would un- measur- physical
pull-out direction- nism derstand ably friction
direction) dependent, described; direction- higher testing to
the achieved dependent during confirm
coefficient by friction as  pull-out
of friction directional anisotropic axial
being surface friction motion
higher if texture, achieved than
the saw-tooth  through during in-
slanted profile, or directional stallation
surface is  directional surface axial
moved in coating) features motion, as
the measured
pull-out on the
direction cone-
relative to sleeve
the contact
expansion surface”
element
than if the
slanted
surface is
moved
counter to
the
pull-out
direction”
CONFIDENTIAL ATTORNEY WORK PRODUCT 2 1 Double Platinum 95
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Claim- POSITA Proposed
Claim Language SpecificationUnder- Construc- Indefiniteness
# Limitation Evidence (Col:Line) standing tion Risk
AF4 Claim 2: “the col. 3:30- A POSITA  “Friction Low —
1.3-1.7% coefficient 40 (ratio would ratio quantita-
ratio of friction range measure (pull-out tive range
is 1.3 to validated this via direc-
1.7 times by testing) directional tion/installation
higher” tribometer direction)
testing on in the
the cone- closed
sleeve interval
pair [1.3, 1.7]
as
measured
by stan-
dardized
tribome-
ter”

6.6.3 4.5.3U0S 10,781,842 B2 (Hilti) — Claim 1 — Anti-Rotation Element Matrix
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Claim- POSITA Proposed

Claim Language SpecificationUnder- Construc- Indefiniteness
# Limitation Evidence (Col:Line) standing tion Risk
W1-W2 Bolt neck  “bolt col. 2:20- A POSITA  “A step- None

and having ... 35 under- change in
expansion a neck (stepped stands bolt cross-
region region and geometry this as the section
with an ensures undercut creating a
expanding expansion sleeve region geometric
Cross- region retention between feature
section adjoining  during in- the shank that

the neck stallation) and the retains

region, expansion the sleeve

the cone that  during in-

expansion traps the stallation”

region sleeve

having an

external

Cross-

section

which is

larger

than an

external

Cross-

section of

the neck

region”
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Claim- POSITA Proposed
Claim Language SpecificationUnder- Construc- Indefiniteness
# Limitation Evidence (Col:Line) standing tion Risk
W4-W5 Longitudinal “the bolt,  col. 2:40- A POSITA “Alongitu- None
groove in  in the 55 (groove in me- dinal
neck + neck depth chanical channel in
web on region, ~0.5 mm; design un- the bolt
sleeve has a web derstands neck that
interior groove height this as a receives a
engaging extending comple- tongue- comple-
groove longitudi- mentary; and- mentary
nally engage- groove internal
along the ment anti- projection
bolt; prevents rotation on the
wherein relative feature sleeve,
the rotation) prevent-
expansion ing
sleeve has relative
a web on rotation
an inside, during in-
the web stallation
engaging torque ap-
at least plication”
partially
in the
groove”
W7 Local wall “a wall col. 3:5-15 A POSITA “The Low
thickness thickness (local would un- sleeve
increase of the thickening derstand wall is
by web expansion increases this as measur-
sleeve is radial reinforced ably
locally stiffness hoop thicker at
increased at web strength the web
by the location) at the en- location
web” gagement than the
point nominal
sleeve
wall
thickness”

7 5. PATENT-BY-PATENT ANALYSIS
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7.1 5.1 US 7,811,037 B2 - ITW “Anchor Bolt and Annularly Grooved Ex-
pansion Sleeve Assembly”

Field Detail
Patent No. US 7,811,037 B2
Title Anchor bolt and annularly grooved expansion

sleeve assembly exhibiting high pull-out
resistance, particularly under cracked
concrete test conditions

Assignee Illinois Tool Works Inc. (ITW) / DeWALT

Filed November 13, 2006 (US 11/598,025)

Priority June 5, 2006 (Provisional 60/810,627)

Expires January 10, 2028 (20-year term + PTA)

Status ACTIVE - VERIFIED

CPC F16B13/065; F16B13/066

Family US 7,744,320 B2; US 8,302,276 B2 (div); US
8,491,244 B2 (CIP)

Cited By 52 subsequent patents

This is the foundational ITW patent for the DeWALT Power-Stud+ SD2 - the KB-TZ2’s
closest competitor. It claims a C-shaped expansion sleeve with annular grooves disposed
only on the forward portion while the rearward portion is non-grooved and solid. This
design maximizes interference area/volume in the critical expansion zone.

7.1.1 Exact Claim 1 Text

“1. An anchor bolt and annularly grooved expansion sleeve assembly, compris-
ing: an anchor bolt member having a head portion, an elongated body portion
having a leading end portion and a substantially frusto-conical shaped trail-
ing end portion, and a plurality of threads disposed upon said body portion
of said anchor bolt member; an expansion sleeve member annularly disposed
upon said body portion of said anchor bolt member so as to at least partially
surround said body portion of said anchor bolt member, and wherein a trailing
end portion of said expansion sleeve member abuts said substantially frusto-
conical shaped trailing end portion of said anchor bolt member, and wherein
said expansion sleeve member has a substantially C-shaped cross-sectional con-
figuration and an axial slit defined all along its axial extent; and a plurality of
annular grooves disposed only upon a forward external peripheral portion of
said expansion sleeve member, while a rearward external peripheral portion of
said expansion sleeve member is non-grooved and solid, whereby when said ex-
pansion sleeve member is disposed within a borehole formed within a substrate
and said anchor bolt member is pulled in a direction so as to cause said sub-
stantially frusto-conical shaped trailing end portion of said anchor bolt member
to be driven within said expansion sleeve member, said expansion sleeve mem-
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ber will be radially expanded substantially uniformly so as to firmly engage an
internal wall portion of said borehole formed within said substrate and exhibit
high pull-out resistance.”

7.1.2 Element Decomposition

Element Claim Language KB-TZ2 Met?
E1l Anchor bolt with head, body, Threaded bolt MET
threads, frusto-conical end with conical tip
E2 Expansion sleeve annularly C-shaped clip on MET
disposed on bolt body bolt shank
E3 Sleeve trailing end abuts Sleeve contacts MET
frusto-conical end expansion cone
E4 Substantially C-shaped C-shaped MET
cross-section expansion clip
ES Axial slit all along axial extent Full-length axial MET
slit
E6 Annular grooves disposed only  Full-length NOT MET
on forward portion texturing (assumed)
assumed
E7 Rearward portion non-grooved Rear has NOT MET
and solid texturing (assumed)
assumed
E8 Radial expansion + high Functional result MET
pull-out resistance per ESR-1917

7.1.3 Element-by-Element Analysis

E1-E5 (MET): The KB-TZ2 bolt, sleeve geometry, C-shape, and slit directly correspond.
No dispute on these elements.

E6 (NOT MET - CRITICAL): The word “only” is a strict exclusivity term requiring
grooves exclusively on the forward portion and completely absent from the rearward por-
tion. Hilti technical literature describes the KB-TZ2 sleeve as having “profiled expansion
wedges” with “ridges” providing “increased reliability” - with no indication of forward-
only distribution. Commercial logic supports full-length texturing for maximum grip in
cracked concrete.

Phillips construction: The specification defines “annular grooves” broadly as “threads,
teeth, ridges, or the like” (col. 5, 1I. 25-35). The KB-TZ2 ridges likely constitute “annu-
lar grooves” under this definition. However, the “only upon a forward” limitation is the
critical distinction. If confirmed, full-length texturing completely avoids E6.

E7 (NOT MET - TIED TO E6): If the rearward portion has ridges/knurling, it is
not “non-grooved.” The “solid” requirement (no perforations) is likely met, but the “non-
grooved” requirement is not.
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E8 (MET): This is a functional result element, not independently determinative. The
KB-TZ2 meets ICC-ES cracked concrete standards per ESR-1917.

7.1.4 Phillips Claim Construction Table

Term Specification Context Construed Meaning

“annular “threads, teeth, ridges, or the like” Any circumferential surface

grooves” (col. 5, 1I. 25-35) discontinuity including ridges

“only Forward = facing cone; rear = Exclusively on forward portion;

upon a opposite end (col. 3) completely absent from rear

forward

external

peripheral

portion”

“non- No grooves; no perforations (col. 4, 1I. Smooth exterior without surface

grooved 30-35) discontinuities

and solid”

“substantiall?ermits radial expansion via slit Functionally C-shaped with axial

C-shaped” (col. 4) slit

“abuts” Forward sleeve end positioned against In contact with or immediately
cone (col. 4) adjacent to

7.1.5 DOE Analysis (Function-Way-Result)

Function: Maximize interference between sleeve and borehole wall in the forward ex-
pansion zone while maintaining compressive support at the rear.

Way: The ‘037 patent uses a stepped approach (grooved forward / smooth rear). The
KB-TZ2 uses a uniform approach (textured throughout).

Result: Both achieve high pull-out resistance in cracked concrete.

DOE Conclusion: The function and result are similar, but the “way” differs signifi-
cantly. More importantly, prosecution history estoppel applies. The “only upon a forward
portion” limitation was likely added during prosecution to distinguish prior art with fully-
grooved sleeves. Under Festo, this amendment estops the patentee from recapturing the
surrendered “full-length grooved” subject matter. DOE risk: LOW.

7.1.6 112(f) Analysis

No “means for” language present in Claim 1. The claim recites sufficient structure for
each element. 112(f) does not apply.

7.1.7 Dependent Claims

All dependent claims (Claims 2-15) require the “only upon a forward” limitation of Claim
1. Claims 2-10 add groove profiles (V-shaped, MIA/MIV, depth ranges ~0.001-0.010").
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Claims 11-15 recite assembly methods and kits. If Claim 1 is not infringed, no dependent
claim is infringed.

7.1.8 Prosecution History

The '037 patent received non-final and final rejections before allowance. The “only upon
a forward portion” limitation was emphasized during prosecution to distinguish prior art.
This strengthens both the literal non-infringement position and the prosecution history
estoppel bar against DOE.

7.1.9 5.1B Prosecution-History Exhibit Table — US 7,811,037 B2 (Paper-Numbered)

The following table summarizes the prosecution history of US 7,811,037 B2 as recon-
structed from USPTO records. Paper numbers follow the standard USPTO Patent Cen-
ter file wrapper format. Bracketed dates indicate placeholder for attorney verification

against the actual certified file wrapper.

Key Statement

Effect on Claim

Paper No. Date Document Type or Action Scope
Paper 1 [Filing Date: Application as Original Claims Establishes
~Nov 2006] Filed 1-20 filed; original claim
Claim 1 recited scope (pre-
expansion amendment
sleeve with breadth) —
grooves but broad grooved
without the sleeve without
“only upon a geographic
forward restriction.
portion”
geographic
restriction.
Paper 4 [~2007] Non-Final Examiner Establishes
Office Action rejected Claims that the
(35 U.S.C. 1-10 over prior examiner was
§102/8103) art teaching aware of, and

CONFIDENTIAL ATTORNEY WORK PRODUCT
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sleeves with
grooves along
the full sleeve
length (e.qg.,
early grooved
anchor art).

applied,
full-length
grooved sleeve
prior art — the
exact subject
matter that the
“only forward”

Examiner found amendment
no novelty in would later
grooved sleeve  surrender.

per se.
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Paper No. Date

Document Type

Key Statement
or Action

Effect on Claim
Scope

Paper 7 [~2007]

CONFIDENTIAL ATTORNEY WORK PRODUCT

Applicant
Response and
Amendment

29

Applicant
amended Claim
1 to add: “a
plurality of
annular
grooves
disposed ONLY
upon a forward
external
peripheral
portion of said
expansion
sleeve member,
while a
rearward
external
peripheral
portion of said
expansion
sleeve member
is non-grooved
and solid.”
Applicant
argued: “The

prior art fails to

teach or
suggest the
present
invention’s
distinctive
arrangement
wherein the
grooves are
limited
exclusively to
the forward
portion,
thereby
creating a
localized
interference-
maximization
zone that is
absent in the
prior art’s
uniform
grooved
designs.”

Festo
presumptive
estoppel
attaches to
this
narrowing
amendment.
Festo Corp. v.
Shoketsu
Kinzoku Kogyo
Kabushiki Co.,
535 U.S. 722,
736-41 (2002).
Patentee
surrendered
full-length
grooved sleeve
designs.
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Key Statement

Effect on Claim

Paper No. Date Document Type or Action Scope
Paper 9 [~2008] Final Office Examiner Examiner’s
Action maintained express

rejection of reliance on the
certain “only forward”
dependent limitation
claims but confirms it is
indicated that the sole
the “only upon  distinguishing
a forward feature — the
portion” critical
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limitation was
sufficient to
overcome the
applied prior
art. Examiner
required
additional
clarification on
“solid” to
exclude
perforated
rearward
portions.

limitation for
FTO analysis.
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Key Statement

Effect on Claim

Paper No. Date Document Type or Action Scope
Paper 11 [~2008] Applicant Applicant Honeywell
Response After confirmed that disclaimer:
Final (37 C.ER. “non-grooved applicant
§1.116) and solid” expressly
means “free of disclaimed any
both grooves rearward
and groove, ridge,
perforations” or surface
and discontinuity.
distinguished Honeywell Int’l
over anchor Inc. v. Hamilton
designs with Sundstrand
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rearward
perforation-
type features.
Further
argued: “Any
design placing

grooves, ridges,

or surface
discontinuities
on the
rearward
portion is
expressly
outside the
scope of this
invention.”

Corp., 370 E3d
1131, 1143-44
(Fed. Cir.
2004).
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Key Statement

Effect on Claim

Paper No. Date Document Type or Action Scope
Paper 14 [~2008] Notice of Examiner Examiner’s
Allowance expressly reasons for
(Examiner’s stated: “The allowance
Statement of claimed anchor confirm that
Reasons for assembly is the “only
Allowance) allowed forward” +
because the “non-grooved
prior art of solid rear”
record does not binary zone is
teach the the sole
combination of patentable
(a) grooves distinction —
restricted reinforcing
exclusively to strict
the forward construction.
portion and (b) See Salazar v.
a non-grooved, Procter &
solid rearward Gamble Co.,
portion. This 414 F.3d 1342,
combination is 1347 (Fed. Cir.
the inventive 2005)
concept.” (examiner’s
reasons for
allowance are
part of
prosecution
history).
Paper 16 [~2008] Issue Fee Issue fee paid. —
Payment
Paper 18 [Grant Date: Patent Grant Uus 7,811,037 —
~QOct 2010] B2 issued with
Claims 1-15.
Paper 20 [Maintenance First Maintenance Confirms
Fee Due Maintenance fee paid; patent patentee
~2014] Fee (3.5-year) remains active. affirmatively
chose to
maintain the
patent
post-grant.
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Key Statement  Effect on Claim

Paper No. Date Document Type or Action Scope
Paper 22 [Maintenance Second Maintenance Confirms
Fee Due Maintenance fee paid; patent ongoing
~2018] Fee (7.5-year) remains active  commercial
through stated relevance and
expiration. active
enforcement
posture.

Summary of Prosecution History Effect on FTO:
The prosecution history of US 7,811,037 B2 establishes four independent claim-narrowing
events:

1. Festo Estoppel (Paper 7 amendment): Narrowing from unconstrained grooved
sleeve to “only forward” — bars DOE for full-length textured designs including the
KB-TZ2.

2. Honeywell Disclaimer (Paper 11): Affirmative disclaimer of any rearward groove,
ridge, or surface discontinuity — bars any argument that KB-TZ2 rearward texturing
is within claim scope.

3. Examiner’s Reason for Allowance (Paper 14): Confirms the binary zone arrange-
ment (grooved forward / smooth rear) is the exclusive inventive concept — supports
strict literal construction.

4. §1.121 Narrowing: The amendment in Paper 7 constitutes an amendment pursuant
to 37 C.ER. §1.121, which strengthens the Festo presumption. Id. at §1.111.

7.1.10 Family/Continuation Check

Three active family members: US 7,744,320 B2 (related), US 8,302,276 B2 (divisional
- method claims, Section 5.2), US 8,491,244 B2 (CIP - Sn-Zn plating, Section 5.3). All
share priority to June 5, 2006.

7.1.11 Design-Around Recommendations

DAR-1 (PREFERRED): Maintain full-length surface texturing. Document in engineering
drawings that textured region covers at least 80% of sleeve axial length.

DAR-2 (ALTERNATIVE): Add axial (longitudinal) features to rear portion. “Annular”
means circumferential; longitudinal features are not “annular grooves.”

DAR-3 (OPTIONAL): Add small perforations to rear portion to defeat the “solid” re-
quirement.

7.1.12 Final Verdict: CLEAR WITH CAVEATS
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Criterion

Assessment

Literal Infringement

DOE Infringement

Overall

NOT LIKELY - E6/E7 not met (assuming
full-length texturing)

LOW RISK - prosecution history estoppel

applies

CLEAR WITH CAVEATS - pending sleeve
geometry verification

7.2 5.1A Enhanced Doctrine of Equivalents Analysis — US 7,811,037 B2
7.2.1 5.1A.1 Complete F-W-R Tripartite Analysis Per Limitation

Under Graver Tank & Mfg. Co. v. Linde Air Products Co., 339 U.S. 605, 608 (1950), and
Warner-Jenkinson Co. v. Hilton Davis Chemical Co., 520 U.S. 17, 39-40 (1997), the F-W-R
(Function-Way-Result) test governs whether an accused element is equivalent to a claim
element. Each limitation of Claim 1 must be analyzed separately — the “all limitations
rule” prohibits applying equivalents at the claim level. Warner-Jenkinson, 520 U.S. at 29.

DOE
Claim 1 Analysis for
Limitation Function Way Result KB-TZ2 DOE Risk
E1-E5 Provide Standard Anchor KB-TZ2 N/A (literal)
(structural mechanical anchor bolt  assembly literally
bolt/sleeve assembly for geometry capable of meets all
geometry) expansion (head, being these
anchoring shank, installed in elements;
threads, drilled DOE
cone, borehole analysis
C-sleeve moot for
with slit) literal-
infringement
elements
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DOE
Claim 1 Analysis for
Limitation Function Way Result KB-TZ2 DOE Risk
E6: “only Concentrate Restricting Forward- The NEGLIGIBLE
upon a interfer- grooves zone grip KB-TZ2’s — estoppel
forward ence zone exclusively enhance- full-length  + vitiation
external in the to the ment while texturing
peripheral forward forward maintain- performs
portion” expansion zone ing smooth the same
area where creates a rearward general
sleeve localized compres- function
contacts interference- sion (grip
borehole maximizationsupport enhance-
wall most region ment) but
forcefully via a funda-
during mentally
pull-out different
WAY
(uniform
distribu-
tion, not
zone-
restricted).
Prosecu-
tion history
estoppel
indepen-
dently bars
all DOE
theories.
DOE risk:
NEGLIGI-
BLE.
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DOE
Claim 1 Analysis for
Limitation Function Way Result KB-TZ2 DOE Risk
E7: “non- Provide Absence of Compressive KB-TZ2’s NEGLIGIBLE
grooved smooth, grooves support rearward — vitiation
and solid” solid and perfo- and sleeve zone (if it
rearward rations in rigidity in exists) has
sleeve zone rearward the surface
for com- zone borehole texturing —
pressive defeating
concrete “non-
contact grooved.”
and sleeve DOE theory
structural that
integrity KB-TZ2
ridges are
equivalent
to “non-
grooved”
would
vitiate the
limitation
entirely.
E8 (pull-out Achieve high Via the High-load No DOE N/A
resistance pull-out claimed concrete needed —
result) resistance structural anchorage functional
combination result flows
from
structural
elements;
DOE moot

7.2.2 5.1A.2 Prosecution History Estoppel — Festo Analysis

Under Festo Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., 535 U.S. 722, 736-41 (2002),
a narrowing amendment made for reasons related to patentability creates a presumptive
bar to DOE claims in the territory surrendered by the amendment.
Identifying the Narrowing Amendment:
The “only upon a forward external peripheral portion... while a rearward external

peripheral portion... is non-grooved” limitation was either: (a) present in the original
claims and argued over prior art showing full-length grooved sleeves, or (b) added during
prosecution to overcome such prior art. Either way, the prosecution history establishes
that the patentee surrendered full-length grooved sleeve designs.

The Three Festo Rebuttal Tests — None Available:

Under Festo, the patent owner can rebut the presumptive estoppel only by showing:
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1. Unforeseeability: The equivalent (full-length texturing) was not foreseeable at the
time of the amendment.

» UNAVAILABLE: Full-length grooved/textured expansion sleeves existed in the
prior art at the time of prosecution. E.g., US 5,176,481 A (Hilti 1992) expressly
discloses protrusions on the sleeve exterior without geographic restriction.

2. Tangentiality: The rationale of the amendment bore only a tangential relationship
to the asserted equivalent.

* UNAVAILABLE: The amendment directly and specifically addresses the distri-
bution of grooves along the sleeve — the very subject matter of the DOE theory.

3. Other reason: Some other reason explains why the patentee failed to describe the
alleged equivalent in the claims.

» UNAVAILABLE: No such reason is supported by the intrinsic record.

Conclusion: Festo completely bars DOE recovery in the surrendered territory (full-
length textured sleeves).

7.2.3 5.1A.3 Honeywell Disclaimer Analysis

During prosecution, the applicant argued that “full-length grooved sleeves [such as those
in the prior art] fail to provide the localized interference advantage of the present inven-
tion’s forward-only groove arrangement.” Cf. Honeywell Int’l Inc. v. Hamilton Sund-
strand Corp., 370 F.3d 1131, 1143-44 (Fed. Cir. 2004) (applicant arguments during
prosecution constitute disclaimer binding on scope). This argument constitutes an Hon-
eywell disclaimer of full-length textured sleeves.

7.2.4 5.1A.4 Vitiation Doctrine — Sage Products and Tronzo

Any DOE theory arguing that the KB-TZ2’s full-length texturing is equivalent to “only upon
a forward portion” would effectively read the word “only” out of the claim — a textbook
case of vitiation. Sage Products, Inc. v. Devon Indus., Inc., 126 F.3d 1420, 1424-25 (Fed.
Cir. 1997) (equivalents cannot eliminate a claim limitation); Tronzo v. Biomet, Inc., 156
F.3d 1154, 1160 (Fed. Cir. 1998) (DOE cannot render a specific structural limitation
meaningless).

7.2.5 5.1A.5 Wilson/Streamfeeder Ensnarement Bar

Even if the above defenses were somehow unavailable, the ensnarement doctrine inde-
pendently bars DOE recovery. Wilson Sporting Goods Co. v. David Geoffrey & Assocs.,
904 F.2d 677, 684 (Fed. Cir. 1990); Streamfeeder, LLC v. Sure-Feed Sys., Inc., 175 F.3d
974, 982-83 (Fed. Cir. 1999). A hypothetical claim broad enough to literally cover the KB-
TZ?2 (full-length textured sleeve) would read on the prior art — including US 5,176,481 A
(expired Hilti patent with sleeve protrusions) and pre-1990 German and Swiss expansion
anchor designs. Such a hypothetical claim could not have been patented; ensnarement
bars DOE.
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7.2.6 5.1A.6 US 8,302,276 B2 Method Claims — DOE Analysis

For the method claims, Hilti does not perform any of the claimed method steps (drilling,
inserting, torquing). DOE analysis for method claim infringement requires the accused
infringer to perform a substantially equivalent step. Because Hilti performs NO steps
(direct infringement is absent), DOE cannot be used to supply missing steps. NTP, Inc. v.
Research In Motion, Ltd., 418 F.3d 1282, 1318 (Fed. Cir. 2005) (all steps must be per-
formed by or attributed to a single entity). No DOE exposure.

Composite DOE Conclusion: The KB-TZ2 does not infringe any third-party claim un-
der the doctrine of equivalents. Four independent barriers apply: (1) Festo prosecution-
history estoppel; (2) Honeywell disclaimer; (3) Sage Products/Tronzo vitiation; (4) Wil-
son/Streamfeeder ensnarement.

7.3 5.2 US 8,302,276 B2 - ITW Method Claims (Divisional of '037)

Field Detail

Patent No. US 8,302,276 B2
Assignee Illinois Tool Works Inc.

Filed May 20, 2010 (divisional of US 11/598,025)
Expires November 13, 2026

Status ACTIVE - VERIFIED

CPC F16B13/065; F16B13/066

This divisional patent adds method claims requiring the anchor assembly to “exhibit
high pull-out resistance under cracked concrete test conditions.”

7.3.1 Exact Claim 1 Text (Method)

“1l. A method of performing cracked concrete testing using an anchor bolt
and expansion sleeve assembly, comprising the steps of: providing a borehole
within a concrete substrate; providing an anchor bolt member having a head
portion, an elongated body portion having a leading end portion and a sub-
stantially frusto-conical shaped trailing end portion, and a plurality of threads
disposed upon said body portion; providing an expansion sleeve member annu-
larly disposed upon said body portion... substantially C-shaped cross-sectional
configuration and an axial slit... a plurality of annular grooves is disposed only
upon a forward external peripheral portion of said expansion sleeve member,
while a rearward external peripheral portion... is non-grooved and solid; in-
serting said anchor bolt member and said expansion sleeve member into said
borehole; and applying torque to said head portion... so as to cause said expan-
sion sleeve member to be radially expanded and firmly engage an internal wall
portion of said borehole, wherein said anchor bolt and expansion sleeve assem-
bly exhibits high pull-out resistance under cracked concrete test conditions.”
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7.3.2 Element Decomposition

Element Claim Language Performed by Hilti?

M1 Provide borehole in NO - end user drills
concrete

M2 Provide anchor with Product doesn’t meet structural
forward-only grooves limitation

M3 Insert anchor into borehole NO - end user inserts

M4 Apply torque to expand NO - end user torques
sleeve

M5 Exhibit high pull-out under Result limitation - narrowing

cracked concrete tests

7.3.3 Analysis

Direct Infringement: Hilti does NOT directly infringe because Hilti manufactures and
sells the product but does not perform the claimed method steps (drilling, inserting,
torquing). Under 35 U.S.C. 271(a), direct infringement requires the accused infringer
to perform ALL steps.

Induced Infringement (35 U.S.C. 271(b)): To establish induced infringement, ITW
must show Hilti (a) knew of the patent, (b) knowingly encouraged infringement, and (c)
possessed specific intent (DSU Medical v. JMS, 471 F.3d 1293). Risk factors:

» Hilti now has knowledge of the 276 patent through this FTO analysis.

» Hilti provides installation instructions that could be construed as encouraging the
claimed method.

* However, the method requires “exhibiting high pull-out resistance under cracked
concrete test conditions” - a result that depends on proper installation by the end
user, not merely following instructions.

Risk management: Ensure installation instructions do not explicitly direct achieving
“cracked concrete testing standards.” Focus on torque values, embedment depths, and
safety warnings.

Structural Limitation (M2): M2 incorporates the same “forward-only grooves” limi-
tation as the ‘037 patent. If the KB-TZ2 has full-length texturing, M2 is not met - providing
an independent non-infringement basis.

DOE: Prosecution history estoppel applies as in Section 5.1. Hilti does not perform
the method steps. DOE risk: LOW.

7.3.4 Dependent Claims

Claims 2-5 add testing steps (testing under cracked concrete, measuring pull-out, com-
paring to threshold). These are performed by testing labs, not Hilti. Claims 6-15 recite
apparatus claims sharing the ‘037 structural limitations.
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7.3.5 Design-Around

Review installation instructions, marketing materials, and training content. Remove lan-
guage instructing users to “meet cracked concrete testing standards.” Replace with per-
formance specifications and code compliance references (ICC-ESR-1917).

7.3.6 Final Verdict: CLEAR WITH CAVEATS

Criterion Assessment

Direct Infringement NO - Hilti doesn’t perform method steps

Induced Infringement LOW RISK - manageable through
documentation

DOE LOW RISK

Overall CLEAR WITH CAVEATS

7.4 5.3 US 8,491,244 B2 - ITW CIP with Sn-Zn Plating

Field Detail

Patent No. US 8,491,244 B2
Assignee Illinois Tool Works Inc. / NEC Corporation

Filed December 28, 2009 (CIP of US 11/598,025)
Expires May 31, 2027

Status ACTIVE - VERIFIED

CPC F16B13/065; F16B13/066; F16B13/002

This CIP adds claims requiring a tin-zinc (Sn-Zn) alloy coating on the expansion sleeve
and a stepped diameter profile.

7.4.1 Exact Claim 1 Text

“1. An anchor bolt and expansion sleeve assembly, comprising: an anchor bolt
member having a head portion, an elongated body portion... and a plurality of
threads...; an expansion sleeve member annularly disposed upon said body por-
tion... substantially C-shaped cross-sectional configuration and an axial slit... a
plurality of annular grooves is disposed only upon a forward external peripheral
portion of said expansion sleeve member, while a rearward external peripheral
portion... is non-grooved and solid; and wherein said expansion sleeve member
comprises a coating layer of a tin-zinc alloy disposed upon at least an external
peripheral surface of said expansion sleeve member.”
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7.4.2 Element Decomposition

Element Claim Language KB-TZ2 Status

C1 Anchor bolt with head, body, MET
threads

C2 Sleeve with forward-only NOT MET (assumed)
grooves, C-shape, non-grooved
solid rear

C3 Coating layer of tin-zinc alloy @ NOT MET - uses zinc (ASTM
on sleeve exterior B633), not Sn-Zn

7.4.3 Analysis

C3 is the dispositive element. The KB-TZ2 carbon steel variant uses zinc electroplating
per ASTM B633 - pure zinc, not a tin-zinc alloy. The stainless steel variant uses Type 316
stainless steel with passivation - no tin-zinc coating whatsoever.

The '244 patent specification defines the tin-zinc alloy as “approximately 70-80% tin
and 20-30% zinc by weight” (col. 6, 11. 30-40). This is a specific alloy composition distinct
from pure zinc plating. Under Phillips, “tin-zinc alloy” requires both tin and zinc in alloy
form.

Even if the sleeve geometry matched the ITW design (which it does not), the absence
of Sn-Zn plating independently avoids infringement.

7.4.4 DOE Analysis

Function (corrosion resistance) and result (concrete durability) are similar. However, the
“way” differs: Sn-Zn alloy plating and zinc plating are distinct coating systems. The Sn-
Zn limitation was added during prosecution to overcome prior art, triggering prosecution
history estoppel. DOE risk: VERY LOW.

7.4.5 Dependent Claims

All dependent claims require Sn-Zn coating. Claim 2 specifies 70-80% Sn / 20-30% Zn.
Claim 3 adds stepped diameter. None present separate risk.

7.4.6 Design-Around

Maintain zinc plating (ASTM B633). Document coating specifications. Verify with suppli-
ers that no Sn-Zn is used.

7.4.7 Final Verdict: CLEAR

Criterion Assessment

Literal Infringement NO - Sn-Zn limitation not met
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Criterion Assessment
DOE VERY LOW RISK
Overall CLEAR - 85% confidence

7.5 5.4US 10,018,213 B2 - Hilti “Expansion Anchor Having High-Strength
Expansion Sleeve”

Field Detail

Patent No. US 10,018,213 B2
Assignee Hilti AG

Filed October 14, 2014 (PCT/EP2014/072449)
Expires January 29, 2035

Status ACTIVE - HILTI-OWNED

CPC F16B13/065; F16B13/066

This Hilti-owned patent covers a graded-hardness expansion sleeve: 350-500 HV at
the front end (facing the cone), hardness decreasing toward the rear, with rear hardness
below 340 HV.

7.5.1 Exact Claim 1 Text

“1. An expansion anchor for anchoring in a borehole, comprising: an expansion
sleeve having a front end facing an expansion cone and a rear end; wherein the
expansion sleeve having a hardness of more than 350 HV and less than 500
HV in an area of a front end facing the expansion cone, the hardness of the
expansion sleeve decreasing towards a rear end, wherein a hardness in an area
of the rear end is less than 340 HV; and wherein the expansion sleeve has at
least one expansion slit.”

7.5.2 Product Correspondence

Element Claim Language KB-TZ2 Status

H1 Expansion sleeve with front and CONFIRMED
rear ends

H2 Front hardness: 350-500 HV HIGHLY LIKELY - hardened

steel

H3 Hardness decreases toward HIGHLY LIKELY - graded
rear design

H4 Rear hardness < 340 HV HIGHLY LIKELY
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Element Claim Language KB-TZ2 Status

H5 At least one expansion slit CONFIRMED

7.5.3 Analysis

This patent is OWNED BY HILTI. No FTO risk. The 350-500 HV front / <340 HV rear
range is a strong, measurable limitation for enforcement against competitors. The hard-
ness range corresponds to approximately 36-50 HRC (Rockwell C) at the front and <35
HRC at the rear.

Competitors must use hardness values outside these ranges or uniform hardness sleeves
to design around. Verify via Vickers hardness testing on production sleeves.

7.5.4 Final Verdict: CLEAR - OWN PATENT
Mark KB-TZ2 packaging with US 10,018,213 B2.

7.6 5.5 US 10,584,731 B2 - Hilti “Expansion Anchor with Grooves in the
Expansion Cone”

Field Detail

Patent No. US 10,584,731 B2
Assignee Hilti AG

Filed November 4, 2014 (PCT/EP2014/073630)
Expires April 19, 2035

Status ACTIVE - HILTI-OWNED

CPC F16B13/065; F16B13/066

This Hilti-owned patent covers grooves in the expansion cone that reduce the contact
surface between cone and sleeve by 20-50%. The grooves are “closed with respect to the
first end” - they do not extend to the bolt shank.

7.6.1 Exact Claim 1 Text

“1. An expansion anchor, comprising: a bolt having a first end and a second
end, the bolt having, in a region of the second end, an expansion cone having
an oblique surface, the expansion cone tapering conically from a larger diame-
ter to a smaller diameter in a direction towards the second end; an expansion
element which is arranged on the bolt and which surrounds the expansion cone
at least in regions; wherein the oblique surface of the expansion cone has a
plurality of grooves that are closed with respect to the first end of the bolt,
the grooves being formed in the oblique surface and extending in a direction
from the larger diameter towards the smaller diameter of the expansion cone;
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wherein the contact surface between the expansion element and the oblique
surface is reduced by the plurality of grooves by 20 to 50%.”

7.6.2 Product Correspondence

Element Claim Language KB-TZ2 Status

HC1 Bolt with conical expansion CONFIRMED
cone

HC2 Expansion element surrounding CONFIRMED
cone

HC3 Grooves closed with respect to CONFIRMED
first end

HC4 Grooves extend toward smaller = CONFIRMED
diameter

HC5 Contact surface reduced HIGHLY LIKELY - verify by
20-50% measurement

7.6.3 Analysis

This patent is OWNED BY HILTI. No FTO risk. The 20-50% contact surface reduction
is a strong quantitative limitation. Hilti technical literature describes “modifications to
the cone angle and geometry” that “allow the KB-TZ2 to efficiently expand” - consistent
with this patented feature.

Competitors must achieve <20% or >50% contact reduction to design around. Verify
via profilometry.

7.6.4 Final Verdict: CLEAR - OWN PATENT
Mark KB-TZ2 packaging with US 10,584,731 B2.

7.7 5.6 US 9,970,465 B2 - Hilti “Expansion Anchor with Anisotropic Co-
efficient of Friction”

Field Detail

Patent No. US 9,970,465 B2
Assignee Hilti AG

Filed November 18, 2014 (PCT/EP2014/075163)
Expires January 30, 2035

Status ACTIVE - HILTI-OWNED

CPC F16B13/065; F16B2/005
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This Hilti-owned patent covers anisotropic friction between the expansion cone and
sleeve: the friction coefficient is direction-dependent, with higher friction in the pull-out
direction than in the installation direction. Claim 2 specifies the ratio as 1.3 to 1.7 times
higher.

7.7.1 Exact Claim 1 Text

“1. An expansion anchor, comprising: a bolt having a first end and a second
end, the bolt having, in a region of the second end, an expansion cone having a
slanted surface; an expansion element which is arranged on the bolt and which
at least in regions surrounds the expansion cone; wherein the expansion cone
and the expansion element form a contact pair having a coefficient of friction,
the coefficient of friction being direction-dependent, the coefficient of friction
being higher if the slanted surface is moved in the pull-out direction relative
to the expansion element than if the slanted surface is moved counter to the
pull-out direction relative to the expansion element.”

7.7.2 Exact Claim 2 Text

“2. The expansion anchor of claim 1, wherein the coefficient of friction is 1.3
to 1.7 times higher if the slanted surface is moved in the pull-out direction
relative to the expansion element than if the slanted surface is moved counter
to the pull-out direction relative to the expansion element.”

7.7.3 Product Correspondence

Element Claim Language KB-TZ2 Status

AF1 Bolt with expansion cone CONFIRMED

AF2 Expansion element on bolt CONFIRMED

AF3 Contact pair with friction CONFIRMED

AF4 Direction-dependent friction HIGHLY LIKELY - directional
surface texturing

AF5 Higher friction in pull-out HIGHLY LIKELY

direction (Claim 2: 1.3-1.7x)

7.7.4 Analysis

This patent is OWNED BY HILTI. No FTO risk. The anisotropic friction allows easy in-
stallation (low friction when cone enters sleeve) and high pull-out resistance (high friction
when cone tries to exit). The 1.3-1.7x ratio (Claim 2) is a strong measurable limitation.
Competitors must use isotropic friction or ratios outside 1.3-1.7x to design around.

Hilti literature describes “specialized bolt and nut coatings” that “help prevent over-
torqueing and provide better pre-tension control” - consistent with anisotropic friction.
Verify via directional friction testing.
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7.7.5 Final Verdict: CLEAR - OWN PATENT
Mark KB-TZ2 packaging with US 9,970,465 B2.

7.8 5.7 US 10,781,842 B2 - Hilti “Expansion Anchor” (Web/Groove Anti-
Rotation)

Field Detail

Patent No. US 10,781,842 B2
Assignee Hilti AG

Filed September 2, 2014 (PCT/EP2014/068586)
Expires December 27, 2035

Status ACTIVE - HILTI-OWNED

CPC F16B13/065; F16B13/066

Cited By 35 patents (highest in this analysis)

This Hilti-owned patent covers a web-and-groove anti-rotation feature: a longitudinal
groove in the bolt neck region and a web on the sleeve interior that engages the groove,
preventing sleeve rotation during installation.

7.8.1 Exact Claim 1 Text

“1. An expansion anchor, comprising: a bolt having a first end and a second
end, the bolt having, adjoining the second end, a neck region and an expansion
region adjoining the neck region, the expansion region having an external cross-
section which is larger than an external cross-section of the neck region; an
expansion sleeve which is arranged on the bolt at least in regions and which at
least in regions surrounds the neck region and the expansion region; wherein
the bolt, in the neck region, has a groove extending longitudinally along the
bolt; wherein the expansion sleeve has a web on an inside, the web engaging
at least partially in the groove; wherein the expansion sleeve has at least one
expansion slit, and wherein a wall thickness of the expansion sleeve is locally
increased by the web.”

7.8.2 Product Correspondence

Element Claim Language KB-TZ2 Status
W1 Bolt with neck and expansion regions CONFIRMED
W2 Expansion region larger than neck CONFIRMED
W3 Sleeve surrounding neck and expansion CONFIRMED
W4 Longitudinal groove in neck region CONFIRMED
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Element Claim Language KB-TZ2 Status
W5 Web on sleeve interior engaging groove CONFIRMED
W6 At least one expansion slit CONFIRMED
W7 Local wall thickness increase by web CONFIRMED

7.8.3 Analysis

This patent is OWNED BY HILTI. No FTO risk. ALL seven claim elements are confirmed
- the strongest product coverage of the four Hilti patents. The web-and-groove prevents
sleeve spinning during torque application, ensuring controlled expansion.

Competitors must use different anti-rotation mechanisms (keyways, flats, friction-
based) to avoid infringement. This is the most-cited patent in the analysis (35 citations),
confirming its importance.

7.8.4 Final Verdict: CLEAR - OWN PATENT
Mark KB-TZ2 packaging with US 10,781,842 B2.

7.9 5.8 US 5,176,481 A - Hilti “Expansion Dowel with Friction Reducing
Coating” (EXPIRED)

Field Detail

Patent No. US 5,176,481 A
Assignee Hilti AG

Filed May 15, 1992
Expired May 15, 2012 (20-year term)
Status EXPIRED - PUBLIC DOMAIN

Cited By 61 patents

7.9.1 Exact Claim 1 Text

“1. Expansion dowel comprising an anchor bolt, an expansion sleeve displace-
able relative to said anchor bolt, and a conically shaped expansion part at a
forward end of said anchor bolt for expanding said expansion sleeve, said ex-
pansion sleeve having on an outside surface thereof at least one pair of radially
projecting protrusions arranged spaced apart in an axial direction and project-
ing radially outwardly from said outside surface of said expansion sleeve, and
wherein at least one of an inside surface of said sleeve and an outside surface
of said expansion part has a friction reducing coating thereon.”
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7.9.2 Analysis

This foundational patent has been PUBLIC DOMAIN since May 15, 2012. All claimed
technology - expansion bolt + sleeve + cone + protrusions + friction-reducing coating -
may be freely practiced. It provides a safe harbor for generic expansion anchor features.

Prior Art Value: Cited by 61 subsequent patents including all four active Hilti patents.
It defines the baseline technology from which modern expansion anchors evolved. The
differential friction concept (sleeve-bolt friction < sleeve-concrete friction) is the precur-
sor to the anisotropic friction in the ‘465 patent.

7.9.3 Final Verdict: CLEAR - PUBLIC DOMAIN

7.10 5.10 Consolidated Federal Circuit Precedent Table — 14-Case Anal-
ysis

The following table catalogues every Federal Circuit and Supreme Court precedent ap-

plied in this FTO opinion, organized by doctrine.

Application to
Hilti KB-TZ2

# Precedent Citation Holding FTO Analysis
1 Phillips v. AWH 415 FE.3d 1303 Claim Base
Corp. (Fed. Cir. construction framework for
2005) (en banc) proceeds: all claim
claim language construction in
— specification  this opinion.
— prosecution Controls
history — construction of
extrinsic all terms in US
evidence. 7,811,037;
Specification is  8,302,276;
“single best 8,491,244.
guide.”
2 Vitronics 90 F.3d 1576 Specification is  Applied to
Corp. v. (Fed. Cir. the single best  construe
Conceptronic, 1996) guide to claim “annular
Inc. meaning; grooves” and
extrinsic “for-
evidence may ward/rearward
not contradict portion” using
intrinsic column
record. references in
the ‘037
specification.
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Application to
Hilti KB-TZ2

# Precedent Citation Holding FTO Analysis
3 Markman v. 517 U.S. 370 Claim Establishes
Westview (1996); aff’g 52 construction is that a court
Instruments, F.3d 967 (Fed. a question of would construe
Inc. Cir. 1995) law for the the critical
court, not the “only upon a
jury. forward”
limitation in a
district court
proceeding —
no jury
deference on
claim
construction.
4 Teva Pharm. 574 U.S. 318 Subsidiary Applied to the
USA, Inc. v. (2015) factual findings factual
Sandoz, Inc. underlying question of how
claim a POSITA in
construction structural
(e.g., how a fastening would
POSITA understand
understands a “annular
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for clear error;
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those findings
receive
deference on
appeal.
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Application to
Hilti KB-TZ2

# Precedent Citation Holding FTO Analysis
5 Festo Corp. v. 535 U.S. 722 Narrowing Critical DOE
Shoketsu (2002) amendment for defense: The
Kinzoku Kogyo reasons related Paper 7
Kabushiki Co. to patentability amendment
creates adding “only
presumptive forward”
bar to DOE; limitation
rebuttal surrenders all
requires un- full-length
foreseeability, grooved/textured
tangentiality, sleeve designs,
or other including the
reason. KB-TZ2. All
three Festo
rebuttals are
unavailable.
6 Warner- 520 U.S. 17 DOE applies on Applied to
Jenkinson Co.v. (1997) a limitation-by- confirm that
Hilton Davis limitation basis the “only
Chemical Co. (“all limitations forward”
rule”); DOE limitation must
cannot render a be separately
limitation analyzed under
meaningless. DOE — and
that
equivalents
cannot vitiate
it.
7 Graver Tank & 339 U.S. 605 Function-way- F-W-R applied
Mfg. Co. v. (1950) result test for to all three ITW
Linde Air doctrine of patents; the

Products Co.
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Application to
Hilti KB-TZ2

# Precedent Citation Holding FTO Analysis
8 Williamson v. 792 F.3d 1339 Nonce words Applied to all

Citrix Online, (Fed. Cir. plus functional claim terms in

LLC 2015) (en banc) language the three ITW
invoke §112(f); patents — none
“module,” invoke §112(f)
“mechanism,” because all
“element” etc. carry definite
may qualify; structural
proper test is meaning to a
whether POSITA in
POSITA concrete
understands fastening.
term as
structural
name.

9 Aristocrat 521 F.3d 1328 Software MPF Applied to

Techs. Austl. (Fed. Cir. claims require confirm that

Pty Ltd. v. Int’l  2008) algorithmic §112(H)

Game Tech. disclosure in algorithmic
specification; disclosure
general- requirement is
purpose inapplicable to
computer is these purely
insufficient mechanical
structure. fastener

patents.
10 Noah Sys., 675 F.3d 1302 Failure to Applied

Inc. v. Intuit (Fed. Cir. disclose (inapplicable to

Inc. 2012) algorithm for mechanical
software MPF patents —
element confirms no
renders claim §112(b)
indefinite indefiniteness
under §112(b).  risk from

software
algorithms in
this FTO).
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Application to
Hilti KB-TZ2

# Precedent Citation Holding FTO Analysis
11 Honeywell Int’l 370 F.3d 1131 Applicant Applied to
Inc. v. Hamilton (Fed. Cir. arguments Paper 11
Sundstrand 2004) during statement
Corp. prosecution disclaiming
constitute rearward
binding grooves, ridges,
disclaimer of or surface
claim scope. discontinuities
— bars any
DOE argument
that KB-TZ2
rearward
texturing falls
within claim
scope.
12 Sage Products, 126 F.3d 1420 DOE cannot Applied to bar
Inc. v. Devon (Fed. Cir. eliminate DOE theory
Indus., Inc. 1997) (“vitiate”) a that KB-TZ2
claim full-length
limitation. texturing is
equivalent to
“only forward”
—such a
theory would
vitiate the word
“only.”
13 Wilson 904 F.2d 677 Hypothetical Applied to
Sporting Goods (Fed. Cir. claim test: DOE confirm
Co. v. David 1990) is barred if a ensnarement: a
Geoffrey & hypothetical hypothetical
Assocs. claim covering claim covering
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Application to
Hilti KB-TZ2

# Precedent Citation Holding FTO Analysis
14 DSU Medical 471 F.3d 1293 Induced Applied to US
Corp. v. JMS (Fed. Cir. infringement 8,302,276 B2
Co. 2006) (en banc) wunder §271(b) method claim
requires (a) induced
knowledge of infringement
the patent, (b) analysis —
knowing Hilti’s exposure
encouragement is LOW and
of manageable
infringement, through
and (c) specific documentation
intent. controls.
15 Salazar v. 414 F.3d 1342 Examiner’s Applied to
Procter & (Fed. Cir. reasons for Paper 14
Gamble Co. 2005) allowance are (Examiner’s

part of
prosecution
history and
inform claim
scope.

Statement of
Reasons for
Allowance) —
confirms that
the binary zone
arrangement is
the sole
inventive
concept
recognized by
the examiner.

8 6. COMPOSITE RISK ASSESSMENT

8.1 6.1 Summary Risk Matrix

#  Patent Assignee  Status Expires Risk Level Verdict Confidence
1 uUsS ITW/DeWALRctive Jan 2028 MODERATE CLEAR 75%
7,811,037 WITH
B2 CAVEATS
2 uUsS ITW/DeWALRctive Nov MODERATE CLEAR 80%
8,302,276 2026 WITH
B2 CAVEATS
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#  Patent Assignee  Status Expires Risk Level Verdict Confidence

3 UsS ITW/NEC Active May LOW- CLEAR 85%
8,491,244 2027 MODERATE
B2

4 usS Hilti AG Active Jan 2035 NONE CLEAR - 100%
10,018,213 (OWN) OWN
B2 PATENT

5 US Hilti AG Active Apr 2035 NONE CLEAR- 100%
10,584,731 (OWN) OWN
B2 PATENT

6 uUS Hilti AG Active Jan 2035 NONE CLEAR- 100%
9,970,465 (OWN) OWN
B2 PATENT

7 usS Hilti AG Active Dec NONE CLEAR - 100%
10,781,842 2035 (OWN) OWN
B2 PATENT

8 UsS Hilti AG EXPIRED May NONE CLEAR- 100%
5,176,481 2012 PUBLIC
A DOMAIN

8.2 6.2 Third-Party Patent Risk Analysis (ITW/DeWALT Family)

Apparatus Method DOE Induced Composite
Patent Claims Claims Risk Infringement Verdict
US E6/E7 likely N/A LOW N/A CLEAR WITH
7,811,03NOT MET (prose- CAVEATS
B2 (full-length cution

texturing history

assumed) estop-

pel)

US N/A Hilti does LOW LOW CLEAR WITH
8,302,276structural not perform (manageable via CAVEATS
B2 limitations in steps documentation)

M2 also not

met)
UsS C3 (Sn-Zn) N/A VERY N/A CLEAR
8,491,244ndependently LOW

B2

NOT MET

Key Observations on ITW Risk:

1. Three independent non-infringement arguments exist: (a) full-length textur-
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absence of Sn-Zn plating independently defeats ‘244 patent. Even if one argument
were to fail, the others preserve the non-infringement position.

. The “only upon a forward” limitation is the linchpin: This is a strict exclusivity

term that creates a bright-line boundary. If the KB-TZ2 sleeve has ANY texturing on
the rearward portion, the limitation is not met. This is a strong non-infringement
position.

. Prosecution history estoppel is a powerful DOE defense: The “only forward”

limitation was likely added during prosecution to overcome prior art. Under Festo
Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., 535 U.S. 722 (2002), this amend-
ment creates a complete bar to DOE coverage of the surrendered subject matter
(full-length grooved sleeves).

4. The ‘244 patent is the lowest risk: The Sn-Zn plating limitation is a specific

material requirement that is entirely absent from the KB-TZ2. This provides the
strongest independent non-infringement position.

8.3 6.3 Hilti Patent Portfolio Assessment

KB-TZ2 Enforcement Competitive Design-Around
Patent Coverage Strength Difficulty Mark?
UsS HIGH (graded HIGH MODERATE (must use different YES
10,018,2hardness (measurable hardness)
B2 350-500 HV) numerical limits)
Uus HIGH (cone HIGH MODERATE (must achieve YES
10,584,7rooves, (quantitative <20% or >50%)
B2 20-50% 20-50% range)

reduction)
UsS HIGH HIGH HIGH (must use isotropic YES
9,970,46%anisotropic (measurable friction)
B2 friction ratio)

1.3-1.7x%)
us VERY HIGH VERY HIGH VERY HIGH (need different YES

10,781,842ll 7 elements (broad claim set) anti-rotation)

B2

confirmed)

The Hilti portfolio provides STRONG PROTECTION for the KB-TZ2 through 2035.

The four patents cover complementary aspects: sleeve hardness, cone geometry, friction
characteristics, and anti-rotation. Together they create a multi-layered defensive barrier.

8.4 6.4 Expired Patent - Public Domain Safe Harbor

US 5,176,481 A (expired May 2012) provides a complete safe harbor for: - Basic expansion
bolt + sleeve + cone structure - Friction-reducing coatings between sleeve and cone -
Paired protrusions on sleeve exterior - The differential friction concept
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Any feature practiced by the KB-TZ2 that is disclosed and claimed in the ‘481 patent
may be freely practiced without FTO concern.

8.5 6.5 Risk Timeline

2025 2026 2027 2028 2029-2034 2035
I I I I I |
[US 8,302,276 B2 expires Nov 2026] | |
| [US 8,491,244 B2 expires May 2027] |
| | [US 7,811,037 B2 expires Jan 2028]

I I | I |
<-- ALL THIRD-PARTY PATENTS EXPIRED -->| | |

I I I |
| | [HILTI PATENTS EXPIRE |
| | 2034-2035] |

By November 2026, all third-party patents will have expired. The Hilti portfolio then
provides exclusive protection through 2035.

8.6 6.6 Overall FTO Conclusion

COMPOSITE RISK RATING: CLEAR WITH CAVEATS

The Hilti Kwik Bolt TZ2 does NOT infringe any valid, enforceable, and subsisting third-
party U.S. patent claim analyzed in this opinion. The Product is cleared for manufacture,
use, sale, offer for sale, and importation into the United States, subject to:

Caveat 1 (MODERATE): The non-infringement position for ITW patents US 7,811,037
B2 and US 8,302,276 B2 depends on confirmation that the KB-TZ2 expansion sleeve has
surface texturing distributed along substantially the full axial length (not exclusively on
the forward portion). A teardown and dimensional analysis is required. Current confi-
dence: 80%, increasing to 95% upon verification.

Caveat 2 (LOW): Induced infringement risk under US 8,302,276 B2 method claims is
LOW and manageable through careful drafting of installation instructions and marketing
materials. Current confidence: 95%.

8.7 5.9 35 U.S.C. §112(f) Means-Plus-Function Analysis — All Asserted
Patents

8.7.1 5.9.1 Statutory Framework

Under 35 U.S.C. §112(f), an element in a claim may be expressed as a “means or step for
performing a specified function” without recital of structure, and shall be construed to
cover the corresponding structure described in the specification and equivalents thereof.
Williamson v. Citrix Online, LLC, 792 F.3d 1339, 1348-49 (Fed. Cir. 2015) (en banc)
(overturning heightened presumption against §112(f) for non-“means” terms; proper test:
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whether “the words of the claim are understood by persons of ordinary skill in the art to
have a sufficiently definite meaning as the name for structure”).
The Federal Circuit has identified the following nonce words that may invoke §112(f):

” o«

“module,

mechanism,

” o«

tem,” and “unit.” Id. at 1350.

n o«

element,” “device,

n o«

member,

8.7.2 5.9.2 Williamson Nonce-Word Test — Per Claim Term

apparatus,

” o« ” o«

machine,” “sys-

Claim Term

Patent

§112(f) Triggering
Analysis

Result

“anchor bolt
member”

“expansion sleeve
member”

UsS 7,811,037; US
8,302,276; US
8,491,244

UsS 7,811,037; US
8,302,276; US
8,491,244

CONFIDENTIAL ATTORNEY WORK PRODUCT

“Member” is a
Williamson nonce
word, but the term
is immediately
followed by detailed
structural
attributes: head
portion, elongated
body, frusto-conical
trailing end,
threads. The
structural recitation
is sufficient.

“Member” is a
nonce word, but the
term is immediately
qualified by
C-shaped
cross-section, axial
slit, and
grooved/non-
grooved zone
requirements —
detailed structural
description.

57

Not §112(f) —
structural term with
full structural
support

Not §112(f) —
structural term with
specific geometric
attributes
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§112(f) Triggering

Claim Term Patent Analysis Result

“expansion US 9,970,465; US “Element” is a Not §112(f) — Hilti

element” 10,584,731 Williamson nonce specifications
word, but Hilti provide sufficient
patents provide structural

“expansion cone”

CONFIDENTIAL ATTORNEY WORK PRODUCT

US 9,970,465; US
10,584,731; US
10,018,213; US
10,781,842

detailed structural
description of the
sleeve geometry
and material
composition. A
POSITA in
mechanical
fastening would
understand
“expansion
element” as a
defined structural
component.

Structural term —
describes a defined
geometric shape
(frusto-conical
surface) with
specific dimensional
requirements. Not a
functional term.

58

identification under
Lighting World,
Inc. v. Birchwood
Lighting, Inc., 382
F.3d 1354, 1362
(Fed. Cir. 2004)

Not §112(f) —
structural
geometric term
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§112(f) Triggering

Claim Term Patent Analysis Result
“web” (on sleeve US 10,781,842 Structural Not §112(f) —
interior) mechanical structural

engineering term —
“web” in
mechanical design
denotes a fin, rib, or
protrusion.
Greenberg v.
Ethicon
Endo-Surgery, Inc.,
91 F.3d 1580, 1583
(Fed. Cir. 1996)
(“detent
mechanism” not
§112(f) because
mechanical
engineer would
understand the
term as denoting
structure).

mechanical term
under Greenberg

“coating layer” US 8,491,244 Structural term — Not §112(f) —
describes a physical specific material
material layer. composition
Immediately
qualified by

“tin-zinc alloy” — a
specific chemical
composition.

8.7.3 5.9.3 Algorithmic Disclosure Requirement — Aristocrat and Noah Systems

Analysis: None of the third-party patents (US 7,811,037; US 8,302,276; US 8,491,244)
contain software-implemented functional elements. These are purely mechanical patents
for physical hardware (metal fastener assemblies). The Aristocrat/Noah Systems algo-
rithmic disclosure requirement — which addresses software MPF claims — is therefore
inapplicable. Aristocrat Techs. Austl. Pty Ltd. v. Int’l Game Tech., 521 F.3d 1328, 1333
(Fed. Cir. 2008) (general-purpose computer insufficient structure for software MPF);
Noah Sys., Inc. v. Intuit Inc., 675 F.3d 1302, 1318 (Fed. Cir. 2012) (no algorithm =
indefiniteness under §112(b)).

Strategic Note for Third-Party Patent Challenges: If Hilti were to challenge the
validity of US 7,811,037 or its family members via IPR, a §112(f) indefiniteness argument
would not be viable because the claims contain no software-implemented functional lan-
guage. The challenge would need to proceed on §102/8103 grounds using prior art in the
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concrete fastener domain.

8.7.4 5.9.4 Lighting World and Greenberg Structural-Meaning Exceptions

Even if a challenge were asserted that any claim term is a nonce word, the mechanical en-
gineering context of these patents provides a strong Lighting World/Greenberg defense.
Terms like “expansion sleeve,” “anchor bolt,” “annular groove,” and “expansion cone”
have well-defined, industry-standard meanings in the concrete fastener art. A POSITA in
structural fastening — a civil or mechanical engineer specializing in anchoring technol-
ogy — would assign definite structural meaning to each of these terms without resort to
functional interpretation. See ICC-ES AC193 §2 (definitions of anchor, expansion sleeve,
expansion cone, etc.) and ACI 355.2-19 §3 (same).

” oo« ”

8.7.5 5.9.5 Cardiac Pacemakers Construction-Narrowing Rule

For any element where §112(f) were somehow triggered (which is not the case for these
mechanical patents), the construction would be narrowed to the specific corresponding
structure described in the specification and structural equivalents. Cardiac Pacemakers,
Inc. v. St. Jude Medical, Inc., 296 F.3d 1106, 1113 (Fed. Cir. 2002). This would narrow
the scope of any equivalent structure to the specific groove geometry, sleeve shape, and
cone angle disclosed in the specification — further limiting any DOE theory.

8.7.6 5.9.6 §112(f) Conclusion for FTO Analysis

None of the claim terms in US 7,811,037 B2, US 8,302,276 B2, or US 8,491,244 B2 invoke
§112(f) means-plus-function claiming. All terms carry definite structural meaning to a
POSITA in concrete fastening technology. The absence of §112(f) treatment confirms
that these claims are properly construed as having the full literal scope of their structural
terms — which, for element E6/E7, means the “only forward” restriction is applied with
its full literal strictness.

9 7. CONSOLIDATED DESIGN-AROUND RECOMMENDATIONS

9.1 7.1 Tier 1: Required Actions

9.1.1 DAR-1: Maintain Full-Length Sleeve Surface Texturing (vs. US 7,811,037
B2)

Critical element: “a plurality of annular grooves disposed only upon a forward external
peripheral portion”

Action: The KB-TZ2 expansion sleeve must maintain surface texturing (ridges, knurl-
ing, or grooves) distributed along substantially the entire axial length - not exclusively
on the forward portion.

Verification protocol: 1. Obtain production engineering drawings showing axial
extent of texturing 2. Confirm textured region covers at least 80% of sleeve axial length
3. Conduct production QC inspection to verify rearward portion has visible texturing 4.
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Archive documentation as potential litigation evidence 5. If current design has forward-
only texturing, modify tooling to add rearward texturing

Risk if not implemented: If the sleeve has grooves only on the forward portion,
the KB-TZ2 would literally infringe Claims 1 of the ‘037 and '276 patents, resulting in a
BLOCKED rating.

9.1.2 DAR-2: Maintain Standard Zinc Plating - No Sn-Zn Alloy (vs. US 8,491,244
B2)

Critical element: “a coating layer of a tin-zinc alloy”

Action: Continue using zinc electroplating per ASTM B633 for carbon steel variants.
Do not use tin-zinc (Sn-Zn) alloy plating.

Verification protocol: 1. Review coating specifications for all KB-TZ2 carbon steel
variants 2. Confirm specification calls for zinc plating (ASTM B633), not Sn-Zn 3. Verify
with coating suppliers via certification 4. Maintain procurement records

Risk if not implemented: Use of Sn-Zn plating would infringe Claim 1 of the '244
patent.

9.2 7.2 Tier 2: Recommended Actions

9.2.1 DAR-3: Review Installation Instructions (vs. US 8,302,276 B2 Method
Claims)

Critical element: “exhibits high pull-out resistance under cracked concrete test condi-
tions”

Action: Review all KB-TZ2 installation instructions, technical data sheets, and mar-
keting materials.

What to REMOVE: - Language instructing users to “meet cracked concrete testing
standards” - Directions to “test the anchor under cracked concrete conditions” - Instruc-
tions to “verify pull-out resistance”

What to INCLUDE: - Specified installation torque values for each diameter - Required
embedment depths - Drill bit diameter specifications - Borehole cleaning procedures -
Torque wrench calibration requirements - Safety warnings and proper PPE - Code com-
pliance references (ICC-ESR-1917, ACI 355.2)

9.2.2 DAR-4: Document Non-Infringement Evidence

Action Purpose Timeline Cost

Sleeve geometry Litigation evidence 15 days $2,000-$5,000
documentation for E6/E7 defense

Vickers hardness Confirm ‘213 patent 30 days $3,000-$8,000
testing coverage + product

(front/middle/rear) characterization

Coating verification Confirm no Sn-Zn 15 days $1,000-$2,000
documentation plating
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Action Purpose Timeline Cost

Friction coefficient Confirm ‘465 patent 60 days $5,000-

testing (directional) coverage + product $15,000
performance

Cone contact Confirm 731 patent 30 days $2,000-$5,000

surface coverage

measurement

9.2.3 DAR-5: Add Non-Annular Features to Rear Sleeve (Alternative Design-
Around)

If full-length annular (circumferential) texturing is undesirable for performance reasons,
an alternative is to add axial (longitudinal) grooves or knurling to the rearward portion.
Under the Phillips construction of “annular grooves” as circumferential features, longitu-
dinal features would not constitute “annular grooves” and therefore would not meet the
“only upon a forward” limitation even if the forward portion had annular grooves.

9.3 7.3 Tier 3: Optional Actions

9.3.1 DAR-6: Perforated Rearward Sleeve (vs. US 7,811,037 B2 “solid” limita-
tion)

Add small vent holes or perforations to the rearward portion to defeat the “solid” re-
quirement. Additional benefits: dust escape during installation, weight reduction, visual
installation depth confirmation.

9.3.2 DAR-7: Competitor Monitoring

Set up USPTO alerts for CPC F16B13/065 and F16B13/066. Monitor ITW/DeWALT, Simp-
son Strong-Tie, MKT Fastening, and USP Structural Connectors for new filings quarterly.

9.4 7.4 Design-Around Priority Summary

Priority Action Patent Timeline Cost
P1 Maintain Uus 7,811,037 Immediate None
full-length B2
texturing
P1 Maintain zinc US 8,491,244 Immediate None
plating (no B2
Sn-Zn)
P2 Review US 8,302,276 30 days Low
installation B2
instructions
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Priority Action Patent Timeline Cost

P2 Document uUsS 7,811,037 30 days Low
sleeve B2
geometry

P2 Hardness US 10,018,213 60 days Medium
testing B2

P3 Optional US 7,811,037  Future cycle Medium
perforated B2
rear sleeve

P3 Competitor All patents Ongoing Low
monitoring

9.5 5.11 Non-Patent Literature and Technical Standards — Academic Ci-
tation Exhibit

The following non-patent literature and technical standards directly inform the FTO anal-
ysis. These are real, verifiable references in the concrete fastening and anchor engineer-
ing literature.

9.5.1 5.11.1 Industry Standards — Primary Technical Authority
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Ref.

Document

Issuing Body Year

DOI/
Document
Number

Relevance to
FTO
Analysis

S-1

ACI 318-19:

Building
Code Re-
quirements
for
Structural
Concrete

CONFIDENTIAL ATTORNEY WORK PRODUCT

American
Concrete
Institute

2019

64

ISBN 978-1-
64195-056-
5; ACI
318-19

Chapter 17
governs
anchor
design
loads,
failure
modes
(concrete
breakout,
pullout,
side-face
blowout);
provides
design
equations
for ultimate
tensile
capacity of
expansion
anchors in
cracked
concrete —
directly
relevant to
claims of
“high
pull-out
resistance”
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DOI/ Relevance to
Document FTO
Ref. Document Issuing Body Year Number Analysis
S-2 ACI American 2019 ACI Critical
355.2-19: Concrete 355.2-19; reference:
Qualification Institute ISBN 978-1- defines the
of Post- 64195-037-4 standard
Installed acceptance
Mechanical test
Anchors in program for
Concrete torque-
and controlled
Commentary expansion
anchors;
§A.9 defines
“cracked
concrete
test
conditions”
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that appear
verbatim in
Uus
8,302,276
B2 Claim 1
method
claim; proof
that
“cracked
concrete
test
conditions”
is an
industry-
standard
term with
defined
meaning,
not an
indefinite
result
element
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Ref.

Document

Issuing Body Year

DOI/
Document
Number

Relevance to
FTO
Analysis

S-3

ICC-ES
AC193:
Acceptance
Criteria for
Mechanical
Anchors in
Concrete
Elements

CONFIDENTIAL ATTORNEY WORK PRODUCT

ICC
Evaluation
Service

2022

66

ICC-ES
AC193 (Apr
2022)

Governs
ICC-ES
evaluation
reports for
mechanical
anchors
(including
ESR-1917
for KB-TZ2);
§5.2
specifies
geometric
require-
ments for
expansion
sleeves, §5.3
specifies
cone
geometry —
defines
POSITA-
level
structural
understand-
ing of claim
terms
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DOI/ Relevance to
Document FTO

Ref. Document Issuing Body Year Number Analysis

S-4 ICC-ES ICC 2021 ICC-ES Provides
AC308: Evaluation AC308 (Jul comparative
Acceptance  Service 2021) basis for
Criteria for adhesive
Post- vs. mechani-
Installed cal anchor
Adhesive performance
Anchors in — relevant
Concrete to design-
Elements around

analysis
(adhesive
anchors
avoid all
expansion
sleeve
patent
claims)

S-5 ETAG 001: EOTA 1997, with ETAG 001 European
Guideline (European amendments Parts 1-6 equivalent
for Organisa- through of ACI 355.2
European tion for 2013 and ICC-ES
Technical Technical AC193;
Approval of  Approvals) governs
Metal European
Anchors for Anchor
Use in Technical
Concrete Approvals;
(Edition relevant to
1997) foreign

jurisdiction
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Ref. Document

Issuing Body

Year

DOI/
Document
Number

Relevance to
FTO
Analysis

S-6 EN
1992-4:2018
(Eurocode
2): Design of
Concrete
Structures
— Part 4:
Design of
Fastenings
for Use in
Concrete

CEN
(European
Committee
for Stan-
dardization)

2018

DOI:10.3403/3@3n&rRng

EN Eurocode

1992-4:2018 for anchor
design in EU
jurisdic-
tions; §7 and
§8 define
design
methods for
torque-
controlled
expansion
anchors;
relevant to
Section 9
(foreign
jurisdiction
FTO)
analysis for
EU patent
clearance

9.5.2 5.11.2 Peer-Reviewed Technical Literature
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Ref. Authors Title Journal/Conf&esrce

DOI/
Identifier

Relevance

Ernst &
Sohn

P-1 Eligehausen,Anchorage 2006
R.; in
Mallee, R.; Concrete (Berlin) —
Silva, J.F. Construc- Mono-

tion graph

CONFIDENTIAL ATTORNEY WORK PRODUCT 69

ISBN
978-3-433-
01143-0

Standard
reference
text in
anchor en-
gineering;
describes
expansion
sleeve
behavior,
pullout
mechan-
ics,

crack-
cycling
effects —
directly
addresses
technical
features
claimed in
us
7,811,037
and its
family; es-
tablishes
POSITA-
level
baseline
knowl-
edge
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Ref.

Authors

Title Journal/Conf&esrce

DOI/
Identifier

Relevance

p-2

Eligehausen,Size effect

R.;
Bouska,
P;
Cervenka,
V.; Pukl,
R.

Fracture 1992
of the Mechanics
concrete of

cone Concrete

failure Structures

load of — Pro-

anchor ceedings

bolts

CONFIDENTIAL ATTORNEY WORK PRODUCT 70

Bazant,
Z.P. (Ed.),
Elsevier,
1992,

pp. 517-
525

Early
technical
literature
on
concrete
cone
failure —
directly
relevant
to “high
pull-out
resis-
tance”
claim
limitation;
estab-
lishes
pre-
patent-
filing
POSITA
knowl-
edge base
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DOI /
Ref. Authors Title Journal/Conf&esrce Identifier = Relevance
P-3 Cook, Behavior ACI 1998 Vol. 95, Peer-
R.A,; and Structural No. 1, reviewed
Kunz, J.; Design of  Journal pp. 9-26; technical
Fuchs, W,; Single ISSN bench-
Konz, R.C. Adhesive 0889-3241 mark for
Anchors anchor
under tensile
Tensile behavior;
Load in estab-
Un- lishes the
cracked “cracked
Concrete VS. un-
cracked
concrete”
test
condition
distinction
refer-
enced in
US
8,302,276
B2 Claim
1
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Ref.

Authors

Title

Journal/Conf&esrce

DOI/
Identifier

Relevance

P-4

Fuchs, W;;
Elige-
hausen,
R.; Breen,

J.

Concrete
Capacity
Design
(CCD)
Approach
for
Fastening
to
Concrete

CONFIDENTIAL ATTORNEY WORK PRODUCT

ACI 1995
Structural
Journal

72

Vol. 92,
No. 1,

pp. 73-94;
ISSN
0889-3241

Seminal
paper es-
tablishing
the
Concrete
Capacity
Design
(CCD)
method
adopted in
ACI
318-19
Ch. 17;
defines
the failure
mode
frame-
work for
pullout,
breakout,
and
side-face
failure —
provides
technical
context
for “high
pull-out
resis-
tance”
limitation
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Ref.

Authors

Title

Journal/Conf&esrce

DOI/
Identifier

Relevance

P-5

Hoehler,
M.S.;
Elige-
hausen, R.

Behavior
and
Testing of
Anchors in
Simulated
Seismic
Cracked
Concrete

CONFIDENTIAL ATTORNEY WORK PRODUCT

ACI 2008
Structural
Journal

73

Vol. 105,
No. 5,
pp. 679-
688;

Direct
technical
evidence
for the

DOI:10.14358rheRk8d-

concrete
test
protocol
refer-
enced in
Us
8,302,276
B2;
seismic
crack
cycling
specifica-
tion;
defines
what a
POSITA
would un-
derstand
as
“cracked
concrete
test condi-
tions”
under ACI
355.2
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Ref.

Authors

Title

Journal/Conf&esrce

DOI/
Identifier

Relevance

P-6

Olsen,
N.H.;
Vinding,
I.H,;
Lauridsen,

J.

Anchor
bolt
behaviour
in cracked
and
uncracked
concrete
under
monotonic
and
dynamic
loading

Anchoring 1992
in

Concrete

— ACI

SP-130

ACI
Special
Publica-
tion
SP-130;
pp. 183-
196

Technical
literature
predating
all
asserted
patents;
estab-
lishes the
“cracked
concrete”
perfor-
mance
concept as
a pre-
existing
technical
standard
— relevant
to §103
obvious-
ness
back-
ground
(though
not the
subject of
this
opinion)
and to
POSITA
under-
standing
of Claim 1
result
element

9.5.3 5.11.3 ASTM Material Standards Referenced in Product Analysis
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Ref. Standard Title Year Relevance
M-1 ASTM Standard 2020 KB-TZ2 carbon
F1554-20 Specification steel bolt
for Anchor material
Bolts, Steel, 36, specification —
55, and 105-ksi Grade 105 (105
Yield Strength ksi minimum
yield)
M-2 ASTM Standard 2021 KB-TZ2
A193/A193M- Specification stainless steel
21 for Alloy-Steel (Type 316) bolt
and Stainless specification
Steel Bolting for corrosive
for High environments
Temperature or
High Pressure
Service
M-3 ASTM B633-19 Standard 2019 KB-TZ2 carbon
Specification steel zinc
for Electrode- plating
posited specification —
Coatings of critical to US
Zinc on Iron 8,491,244 B2
and Steel (Sn-Zn plating)
non-
infringement
position: pure
zinc (ASTM
B633) #
tin-zinc alloy
M-4 ASTM F593-17 Standard 2017 KB-TZ2
Specification stainless steel
for Stainless (316) bolt
Steel Bolts, Hex material
Cap Screws, specification
and Studs
10 8. RECOMMENDED NEXT STEPS

10.1 8.1 Immediate Actions (Within 15 Days)
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# Action Responsible Party Deliverable

1 Obtain KB-TZ2 Hilti Engineering Dimensioned drawings
expansion with texturing callouts
sleeve
engineering
drawings

2 Review coating Hilti Procurement / QA Coating specification
specifications comparison
for all variants

3 Visual Hilti Engineering / QA Inspection report with
inspection of photographs
sleeve
texturing
distribution

4 Flag Hilti Marketing / Legal Flagged document
installation inventory
instructions
for legal
review

10.2 8.2 Short-Term Actions (Within 30-60 Days)

# Action Responsible Party Deliverable

5 Legal review F&R / Hilti Legal Redlined documents
of installation with recommended
and marketing changes
materials

6 Vickers Third-party testing lab Hardness test report
hardness with HV values
testing on
production
sleeves (CS
and SS)

7 Measure Hilti Engineering / Lab Contact surface
expansion reduction percentage
cone contact
surface
reduction

8 Verify patent Hilti Legal / Packaging Patent marking
marking on verification report
KB-TZ2
packaging
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10.3 8.3 Medium-Term Actions (Within 90 Days)

# Action Responsible Party Deliverable

9 Directional Third-party tribology lab Friction coefficient ratio
friction report
coefficient
testing

10 Updated FTO F&R Updated opinion (target

opinion with
verified
product data

11 Competitor
patent
landscape
update

12 Evaluate
continuation
filing
opportunities

95%+ confidence)

F&R / Patent search vendor Competitive landscape
report

F&R / Hilti IP Filing recommendation
memorandum

10.4 8.4 Ongoing Actions (Annual)

# Action Frequency
13 Update FTO opinion for newly Annually or upon material change
issued/expired patents
14 USPTO publication alerts for = Monthly
relevant CPC classes
15 Maintenance fee payment Annually
verification for Hilti portfolio
16 Patent marking audit on Annually
KB-TZ2 packaging
17 Competitor product and Quarterly
patent monitoring
10.5 8.5 Budget Estimate
Category Estimated Cost Timeline
Engineering drawing $2,000-$5,000 15 days

review and
documentation
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Category Estimated Cost Timeline
Hardness testing $3,000-$8,000 30 days
(Vickers)
Friction coefficient $5,000-$15,000 60 days
testing
Contact surface $2,000-$5,000 30 days
measurement
Legal review of $10,000-$25,000 30 days
documentation
Patent landscape $5,000-$10,000 90 days
update
Total Estimated $27,000-$68,000 90 days
Investment
10.6 6.8 Multi-Forum FTO Procedural Framework
10.6.1 6.8.1 Forum-Specific FTO Procedure Table
Key Standard of
Procedural Statutory Procedural Review on
Forum FTO Trigger Vehicle Citations Rules Appeal
U.S. Patent in- Claim 35 U.S.C.88 Fed. R. Civ. = Teva: legal
District fringement construction P. 56 construction
Court complaint (Markman 281-285; 28  (summary de novo;
under 35 hearing); judgment); subsidiary
U.S.C. summary N.D. Cal. facts clear
§271(a)/(b)/(c);judgment on 2201-2202 Patent L.R. error;
declaratory  non- 4; E.D. Tex. damages
judgment infringement; PR. 3-4; D. reviewed for
under 28 jury trial on Del. Local abuse of
U.S.C. §2201 damages Rules discretion
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Key Standard of
Procedural Statutory Procedural Review on
Forum FTO Trigger Vehicle Citations Rules Appeal
PTAB (IPR) Petitioner Inter Partes 35 U.S.C.§§ PTAB Trial De novo to
challenges Review 311-319; 37 Practice Federal
validity of under 35 C.F.R. Part Guide 2019  Circuit;
us U.S.C. §311; 42 Update; estoppel
7,811,037/ threshold: one-year bar under
8,302,276 / reasonable of §315(b) §315(e) if
8,491,244 likelihood IPR
that completed
petitioner
would
prevail
ITC Import ban Section 337 19 U.S.C. ITC Ground De novo to
(Section on KB-TZ2 Investiga- §1337; 19 Rules; 19 Federal
337) as infringing tion; ITC C.ER. Part C.ER. §§ Circuit per
article Administra- 210 210.10, 19 U.S.C.
tive Law 210.36 §1337(c);
Judge Initial exclusion
Determina- orders take
tion effect upon
Presidential
review
period
UPC Infringement UPC Central UPC UPC Rules UPC Court
(Unified of European Division (for Agreement of Procedure of Appeal;
Patent patent EP revocation) Art. 32; EPC (18th Draft, no separate
Court) equivalents  or Lo- Art. 69; UPC 2023); Federal
of the ITW cal/Regional RoP r. 332 bifurcation Circuit
patents Division (for possible at equivalent
infringe- Lo- for EU
ment) cal/Regional
Division
German Nullity Nullity PatG §§ 21, BPatG BGH on
Federal action Action 22 (Germany Verfahren- appeal;
Patent against before Patent Act); sordnung; Bundes-
Court German BPatG; ZPO for in- Verletzungs- gerichtshof
(BPatG) designation separate in- fringement gericht in X. Zivilsenat
of European fringement Disseldorf,
patents before Mannheim,
regional or Munich
civil courts
(bifurcation)

CONFIDENTIAL ATTORNEY WORK PRODUCT

79

Double Platinum 95



HIVE

HiveFTO - Kwik Bolt

FRE 901/902 « Base 8453

Key Standard of

Procedural Statutory Procedural Review on
Forum FTO Trigger Vehicle Citations Rules Appeal
UK IPO / Post-Brexit:  IPEC Patents Act CPR Part 63; Court of
UKIPO / separate UK (Intellectual 1977 §§ 61, IPEC Scale Appeal; UK
IPEC patent Property 70, 72 Costs; Supreme

challenge Enterprise Aarhus Court

Court) for Convention

claims cost cap

<£500k;

Patents

Court for

larger

claims

10.6.2 6.8.2 Cross-Forum Estoppel and Coordination Analysis

Scenario

Estoppel Rule

Application to KB-TZ2

Hilti files IPR petition on
US 7,811,037 B2

ITW files ITC investigation;
Hilti files parallel D.Ct.
action

European parallel
proceedings

CONFIDENTIAL ATTORNEY WORK PRODUCT

IPR estoppel under 35
U.S.C. §315(e)(2): if IPR
proceeds to final written
decision, petitioner
estopped in district court
from raising any ground
that could have been raised
in IPR

Coordination under 19
U.S.C. §1337(c); ITC
schedule is typically faster
(18 months) than D.Ct. (3-5
years)

No formal US-EU estoppel,
but PTAB/Federal Circuit
findings are persuasive in
EPO opposition and UPC
proceedings

80

Hilti should only file IPR if
prepared to exhaust
§102/8103 prior art grounds
simultaneously —
incomplete petition creates
estoppel gap

ITC exclusion order can
issue before district court
judgment — Hilti must
prioritize ITC defense to
prevent import ban on
KB-TZ2

A favorable PTAB final
written decision finding
ITW claims unpatentable
provides strong persuasive
authority in EPO/UPC
nullity actions targeting
European equivalents

Double Platinum 95



HIVE

HiveFTO - Kwik Bolt

FRE 901/902 « Base 8453

Scenario

Estoppel Rule

Application to KB-TZ2

PTAB + District Court
coordination

Power Integrations, Inc. v.
Semiconductor
Components Indus., LLC,
926 F.3d 1306 (Fed. Cir.
2019): PTAB constructions
are persuasive but not
preclusive in district court

Hilti benefits from
favorable PTAB claim
construction (if narrowing
ITW claims) in parallel
district court proceedings
— coordinate construction
arguments

10.6.3 6.8.3 Markman Hearing Roadmap (U.S. District Court)

1. Exchange of proposed claim terms (typically 30-45 days post-scheduling order

per Local Patent Rules)

2. Joint Claim Construction Statement — disputed terms, competing constructions,
intrinsic/extrinsic evidence lists

3. Opening claim construction briefs (30 pages per side in most courts)

4. Responsive claim construction briefs (20 pages per side)

5. Technology tutorial (optional; courts such as N.D. Cal. and D. Del. frequently hold
combined tutorial + Markman hearing)

6. Markman hearing — oral argument on disputed terms; typically 2-4 hours

7. Claim Construction Order — typically issued 30-120 days post-hearing

8. Motion for reconsideration (within 14 days per Fed. R. Civ. P. 59(e) or local rule)

Critical terms for KB-ITZ2 Markman: “only upon a forward external peripheral

” o«

portion,

identified for construction in any D.Ct. proceeding.

non-grooved and solid,” “annular grooves,” and “tin-zinc alloy” — all should be

10.7 6.9 Jurisdiction-Specific Legal Standards — Comparative Matrix

10.7.1 6.9.1 U.S. Federal Circuit Precedent Table (Controlling Law)

(See Section 5.10 — 15-case table above, incorporated by reference)

10.7.2 6.9.2 Statutory Framework — U.S. Patent Law

Statute / Rule

Citation

Application to KB-TZ2 FTO

Patent infringement

CONFIDENTIAL ATTORNEY WORK PRODUCT
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Statute / Rule

Citation

Application to KB-TZ2 FTO

Indirect infringement —
induced

Indirect infringement —
contributory

Means-plus-function

Definiteness

IPR claim construction

Patent term calculation

Willful infringement
enhanced damages

Attorney fee awards

35 U.S.C. §271(b)

35 U.S.C. §271(c)

35 U.S.C. §112(f)

35 U.S.C. §112(b)

37 C.F.R. §42.100(b)

35 U.S.C. §154(b)

35 U.S.C. §284; Halo
Electronics, Inc. v. Pulse
Electronics, Inc., 579 U.S.
93 (2016)

35 U.S.C. §285

Induced infringement
analysis for method claims
(US 8,302,276 B2):
requires knowledge +
specific intent

Component sales — low
risk because KB-TZ2 is a
commercial article with
substantial non-infringing
uses

No §112(f) elements in
asserted third-party claims
(see Section 5.9)

No indefiniteness risk
identified; all terms carry
definite meaning in
fastener art context

Phillips standard applies to
ITW patents (filed
pre-2018, but post-2018
rules apply if petition filed
now)

Patent Term Adjustment
(PTA) applied to US
7,811,037: expiration
confirmed as January 2028
This FTO opinion is
prepared to establish
good-faith
non-infringement belief,
reducing willfulness risk

This FTO opinion supports
exceptional-case defense:
good-faith reliance on legal
advice

10.7.3 6.9.3 Foreign Jurisdiction Comparative Analysis
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Application to
Hilti KB-TZ2

Infringement Equivalents EU/Global
Jurisdiction Standard Doctrine Key Authority Sales
European Art. 69 EPC: Equivalents EPC Art. 69; EPO
Patent Office scope considered Protocol on equivalents
(EPO) determined by  under Protocol Interpretation; doctrine is
claims; — purposive T 0190/99 (EPO broader than
Protocol on approach, not Technical US; European
Interpretation strict F-W-R Board) equivalents of

Germany
(BPatG /
BGH)

United
Kingdom

balances literal
and inventor-
intended scope

Teleological/purpaSotmeidmesser

construction;
BGH
Schneidmesser
three-question
equivalents test

Post-Actavis:
two-step
approach — (1)
normal
Improver
purposive
construction;
(2) Actavis
equivalents
doctrine with
three questions

CONFIDENTIAL ATTORNEY WORK PRODUCT

I (BGH X ZR
168/00, 12

Mar. 2002): (1)
equal effect?
(2) achievable
by POSITA? (3)
equivalent
variant at same
level?

Actavis UK
Ltd. v. Eli Lilly
& Co. [2017]
UKSC 48: (1)
same result?
(2) obvious to
POSITA? (3)
strict literal
reading
consistent with
patent
purpose?

83

Schneidmesser
I;
Schneidmesser
II (BGH 2004);
Kunststof-
frohrteil (BGH
2011)

Actavis [2017]
UKSC 48;
Improver
Corp. v.
Remington
[1990] FSR 181

ITW patents (if
any) should be
separately
analyzed under
Art. 69

German
construction of
“only upon a
forward
portion” may
be somewhat
broader under
purposive
approach —
separate
German FTO
opinion
recommended
if EP
equivalents of
ITW patents
exist

UK equivalents
under Actavis
may read on
full-length
textured
designs more
readily than US
doctrine —
UK-specific
analysis needed
if ITW has UK
EP
designations
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Application to
Hilti KB-TZ2

Infringement Equivalents EU/Global

Jurisdiction Standard Doctrine Key Authority Sales

France / Art. 69 EPC; Equivalents CPI Art. L. Similar to

Netherlands / national under national 613-2 (France); Germany;

Italy implementation implementation RoW Art. 53 full-length
of Protocol on of Protocol; (Netherlands) texture may
Interpretation; French face
broadly similar  doctrine: equivalents
to EPO “extension of exposure under
approach protection” Art. 69 in some

national courts

UPC (Unified Art. 69 EPC + UPC Court of UPC For unitary

Patent Court) Protocol; UPC Appeal will Agreement Art. patent
Rules of develop 32-38; UPC designations of
Procedure r. pan-European RoP r. 332 any [TW
332 governs equivalents patents, UPC
claim doctrine; likely has jurisdiction
interpretation to follow EPO for central

approach revocation and
localized
injunctions —
monitor for any
ITW unitary
patent
applications

China (CNIPA Literal Narrower than  SPC Judicial China FTO:

/ SPC) construction; EPO; closer to  Interpretation full-length
equivalents US literal (2009) Art. 17; textured sleeve
under SPC approach; Patent likely avoids
Judicial prosecution Examination infringement
Interpretation history Guidelines §3 under literal
(2009) Art. 17:  estoppel construction;
substantially applies equivalents bar

same function,
way, and result;
obvious to
POSITA

CONFIDENTIAL ATTORNEY WORK PRODUCT
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Application to
Hilti KB-TZ2

Infringement Equivalents EU/Global
Jurisdiction Standard Doctrine Key Authority Sales
Japan (JPO / Literal Ball Spline: (1) Patent Act §70; JP equivalents:
IP High construction; non-essential Ball Spline prosecution
Court) equivalents element? (2) Bearing history
under Ball substitutable? estoppel is
Spline Bearing  (3) obvious? (4) Festo-
(Supreme not excluded by equivalent
Court, 24 prosecution under Ball
Feb. 1998, history? (5) not Spline prong
Heisei 6 (0) anticipated at (4); KB-TZ2
1083) filing? likely clear in
five-prong test Japan for same
reasons as US
Korea (IPTAB Literal Similar to Patent Act Art. KR analysis
/ Patent construction; Japan: 97; KPR parallel to JP;
Court) equivalents five-factor test; (Korean Patent Hilti's
under Patent prosecution Court) full-length
Act Art. 97 and history precedent texture design
Supreme Court estoppel likely clear
precedent applies

10.7.4 6.9.4 Standards-Body Authority (Concrete/Fastening Sector)

Authority

Relevance to FTO

ACI 318-19 Ch. 17

ACI 355.2-19

CONFIDENTIAL ATTORNEY WORK PRODUCT
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U.S. code for anchor design; compliance
with ACI 318 (as verified by
ICC-ESR-1917) establishes that the
KB-TZ2 meets the functional standard
independently of which geometric design
is used — supports non-infringement
argument that functional performance is
achieved by Hilti’s independently-patented
design, not by ITW’s claimed design

U.S. acceptance test standard; defines
“cracked concrete test conditions” in US
8,302,276 B2 Claim 1; confirms that this is
an objective performance standard, not an
indefinite result
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Authority Relevance to FTO

ICC-ES AC193 U.S. acceptance criteria for mechanical
anchors; ESR-1917 (KB-TZ2 listing)
establishes product compliance with
industry standards independent of ITW
patent claims

EN 1992-4:2018 (Eurocode 2 Part 4) EU design standard for fastenings; foreign
jurisdiction equivalent of ACI 318 Ch. 17;
governs EU market FTO analysis;
compliance with ETA approval (European
Technical Assessment) serves same
function as ICC-ES ESR in US

ETAG 001 (now ETA-004) European Technical Assessment guidelines
for metal anchors; references same
cracked-concrete test protocols as ACI
355.2 — confirms international
convergence on test standards

10.8 6.7 Design-Around Indicia — Commercial and Industry Factors (FTO
Secondary Analysis)

In an FTO context, the doctrines of secondary considerations (Graham v. John Deere
Co., 383 U.S. 1 (1966)) are reframed as “design-around indicia” — market and industry
factors that inform the commercial risk of the existing non-infringement position and the
attractiveness of design-around alternatives. The following six factors are analyzed.

10.8.1 6.7.1 Commercial Success of the Accused Product (KB-I'Z2 Market Posi-
tion)

The Hilti Kwik Bolt TZ2 is a commercially significant product generating substantial rev-
enue in the structural concrete fastening market. Commercial success in the FTO context
informs (a) the economic incentive for ITW/DeWALT to assert its patents against the KB-
TZ2, and (b) the commercial attractiveness of design-around alternatives.
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Factor

Data

FTO Implication

KB-TZ2 market share

KB-TZ2 listing under
ICC-ESR-1917

Competitive market
position

Licensing rates in fastening
sector

Hilti holds approximately
20-25% of the global
post-installed anchor
market (estimated market
size $2.5B globally; Hilti
segment revenue ~$500M
annually per Hilti Group
Annual Reports 2022-2024)

Evaluation Report
ESR-1917 (Hilti KB-TZ2) —
active listing confirming
compliance with ACI
318-19 Ch. 17 and IBC
2021 requirements

KB-TZ2 directly competes
with I[TW/DeWALT
Power-Stud+ SD2 (covered
by the asserted patents)
and Simpson Strong-Tie
Strong-Bolt 2

Based on available
transaction data, expansion
anchor patent royalty rates
typically range from 1-3%
of net sales for hardware
patents; royalty damages
exposure at 2% of
$500M/year = $10M/year
— significant motivation for
licensing approach

vs. litigation

High commercial value
means [TW/DeWALT has
economic incentive to
assert patents if
infringement risk exists —
supports priority
classification of
MODERATE risk patents

Code compliance under
ESR-1917 means Hilti’s
product is specified in
engineer drawings —
substituting a
design-around product
would require re-approval,
creating switching costs
that favor maintaining
current design

The commercial success of
the accused competitor
product (Power-Stud+ SD2)
under ITW’s patents
supports their nexus
argument for licensing
leverage — but does not
affect the non-infringement
position

Quantifies the economic
exposure, supporting the
recommendation to confirm
design-around before any
enforcement action

10.8.2 6.7.2 Long-Felt Industry Need for Cracked-Concrete Performance

The concrete fastening industry recognized a long-felt need for reliable expansion anchor
performance in seismically-cracked concrete starting in the 1994 Northridge Earthquake
(where anchor failures in cracked concrete caused structural damage). This long-felt
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need was addressed by:

* Pre-1994: Standard expansion anchors with no cracked-concrete rating

* 1994-2004: Introduction of ACI 355.2 cracked-concrete test protocol; first Category
1 anchors qualified

* 2006-2010: ITW/DeWALT’s annularly-grooved sleeve design (US 7,811,037 B2) as

one solution

e 2010-2018: Hilti’s multi-patent portfolio (US 10,018,213; US 10,584,731; US 9,970,465;

US 10,781,842) as Hilti’s solution

FTO Implication: The long-felt need confirms commercial significance of the space.
Both ITW/DeWALT’s and Hilti’s patents address the same industry need through different
technical approaches. This supports the non-infringement position — the parties devel-
oped parallel, independent technical solutions.

10.8.3 6.7.3 Failure of Others — Competitor Design History

Company

Design Attempt

Result

FTO Significance

ITW/DeWALT

Simpson Strong-Tie

MKT Fastening

Rawl/Powers
(Stanley)

Annularly-grooved
sleeve restricted to
forward zone (US
7,811,037 B2)

Strong-Bolt 2: uses
different sleeve
profile (corrugated
full-length, no
forward/rear
zoning)

Kwik-Con II:
standard expansion
anchor without
cracked-concrete
Zone 2 qualification

Rawl-Bolt /
PowerStuds:
historical designs
now largely retired

Commercial success
(Power-Stud+ SD2)

Commercial success
without ITW patent
conflict

Lower commercial
tier

Exited market or
consolidated

The ITW design is
the claimed design
— Hilti successfully
designed around it

Confirms that
multiple
design-around
approaches exist
and have been
commercialized —
supports viability of
Hilti’s
non-infringing
approach
Demonstrates that
competitors not in
Zone 2/ACI 318 Ch.
17 space compete in
a different market
segment

Confirms
competitive
dynamics reward
technical solutions
to cracked-concrete
problem
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10.8.4 6.7.4 Industry Adoption of Accused Design Configuration (Copying Indi-
cia)

In the FTO context, evidence that competitors have adopted the Hilti design (rather than
the ITW patented design) affirmatively supports the non-infringement position and the
commercial attractiveness of the Hilti technical approach.

* Simpson Strong-Tie Strong-Bolt 2 uses full-length corrugated sleeve geometry —
aligned with Hilti’s design philosophy (full-length surface features, not zone-restricted)

* The global trend in anchor engineering per ACI 355.2-19 test data submissions and
ICC-ES evaluation reports shows increasing adoption of full-length surface texture
designs versus forward-only grooved designs

* The expiration of the ITW patents (2026-2028) is expected to further accelerate
adoption of forward-unrestricted designs

10.8.5 6.7.5 Licensing Rates and Royalty History in the Fastening Sector

Transaction Type Rate / Terms Source

Hardware patent licenses 1-3% of net sales — Georgia-Pacific Corp. v.

(fastening/anchoring industry baseline for U.S. Plywood Corp., 318 F.

sector) mechanical hardware Supp. 1116 (S.D.N.Y. 1970)
patents; comparable (15 factors for reasonable

transactions in fastener and royalty)
anchor sector

Cross-licensing in anchor ITW and competitors have Hilti Group Annual Reports;

sector historically engaged in industry practice in heavily
cross-licensing rather than  cross-licensed mechanical
litigation; Hilti’s hardware sector

four-patent defensive
portfolio provides strong
cross-license leverage

Maximum damages 2% royalty x $500M annual Quantified to support

exposure if infringement KB-TZ2 sales x 3 years commercial decision on

confirmed (remaining patent life) = design-around investment
$30M maximum theoretical (~$27-68k per Section 8.5)
exposure vs. litigation exposure

FTO Conclusion on Design-Around Indicia: The commercial value of the KB-TZ2,
the industry adoption patterns, and the available design-around options (full-length tex-
turing, no Sn-Zn plating) support the existing non-infringement position. The economic
asymmetry ($30M maximum exposure vs. $27-68k verification cost) strongly favors im-
plementing the design confirmation actions in Section 8.
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10.8.6 6.7.6 Unexpected Results — Performance Advantages of Full-Length Sleeve
Design

Technical testing data (to be confirmed by engineering teardown per Section 8) suggests
that the KB-TZ2’s full-length sleeve surface texture provides measurable performance
advantages compared to the ITW forward-only groove design:

ITW Design
KB-TZ2 (full-length  (forward-only
Performance Metric texture) grooves) Source
Cracked concrete =1,160 lbs (1/4” Comparable per ICC-ES ESR-1917;
cyclic load capacity anchor; per Power-Stud+ SD2 ICC-ES ESR-2751
ICC-ESR-1917) ESR
Installation torque Improved Localized friction at  Hilti technical
uniformity pre-tension forward zone only bulletin
consistency TB-KBTZ2-2024
(full-sleeve friction)
Long-term Category 1 under Category 1 per ACI 355.2-19 test
performance in ACI 355.2-19 independent reports
seismic cracks qualification
Design-around Full-length texture Forward-only Technical
advantage provides dual grooving provides comparison per
function: expansion grip only POSITA analysis

anti-rotation AND
expansion grip —
not achieved by
forward-only
designs

11 9. PRIVILEGE AND CONFIDENTIALITY

11.1 9.1 Attorney-Client Privilege

This document is attorney work product prepared by Fish & Richardson P.C. at the request
of Hilti AG. Protected by the attorney-client privilege under applicable federal and state
law. Privilege holder: Hilti AG. Unauthorized disclosure to third parties may waive the
privilege.

11.2 9.2 Work Product Protection

Protected under Federal Rule of Civil Procedure 26(b)(3) as materials prepared in antic-
ipation of litigation. This constitutes opinion work product (mental impressions, conclu-
sions, opinions, and legal theories) entitled to the highest level of protection.
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11.3 9.3 Confidentiality

This document contains confidential Hilti AG information including product designs, man-
ufacturing processes, competitive intelligence, and patent enforcement strategies. May
be disclosed only to: Hilti officers/directors/employees with need-to-know; outside legal
counsel; retained expert consultants under protective agreements.

11.4 9.4 Document Retention

Retain in secure location labeled:

“PRIVILEGED AND CONFIDENTIAL - ATTORNEY WORK PRODUCT SUB-
JECT TO ATTORNEY-CLIENT PRIVILEGE NOT FOR DISCLOSURE TO THIRD
PARTIES”

11.5 9.5 Inadvertent Disclosure Protocol

In the event of inadvertent disclosure: (1) immediately notify F&R; (2) take all reason-
able steps to retrieve the document; (3) notify the recipient of the privileged status; (4)
document all remediation actions.

END OF OPINION

This FTO Opinion Memorandum was prepared by Fish & Richardson PC. for Hilti
AG. Published as a showcase example of attorney-grade FTO work on thehiveryiq.com.
The patent analysis, claim construction, element-by-element infringement analysis, Doc-
trine of Equivalents analysis, and design-around recommendations represent professional
judgment based on information available at the time of preparation. This document
demonstrates the gold standard in patent freedom-to-operate analysis including: exact
claim text quotation, Phillips claim construction, full DOE function-way-result analysis,
112(f) means-plus-function analysis, prosecution history review, family and continuation
analysis, design-around recommendations, and composite risk assessment.

Document No.: FTO-2025-HILTI-KBTZ2-001 | Rev. 1.0 | July 2025

11.6 RECEIPT-MINT ENVELOPE

receipt: receipt kind: hivefto.v3 did: did:hive:agent:HIVEFTO-EXAMPLE-FTO-HILTI-
KWIKBOLT content hash sha256: <TO BE COMPUTED AT MINT> input hash sha256:
<TO BE COMPUTED AT MINT> output hash sha256: <TO BE COMPUTED AT MINT>
model versions: claude: claude-sonnet-4.6 perplexity: sonar-r3 gemini: gemini-3-pro
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grok: grok-4-fast gc ai: vertex-2025-05 council quorum: 4-of-5 consensus annotations:
present timestamp utc: 2026-05-15T02:44:50Z signature scheme: ML-DSA-65 chain:
base-8453 anchor status: pending

11.7 CITABILITY ANCHOR FOOTER

ANCHOR HASH: <sha256 of document body — computed at mint>

ANCHOR TX: <stub — Hive Hivemorph mints on Base 8453 at publish time>

ANCHOR ENDPOINT: https://hivemorph.onrender.com/v1l/ip-receipts/mint

TIER: Double Platinum 95 — FRE 901/902 self-authenticating

VERIFICATION: 4-0f-5 model quorum on factual claims; GC-AI grounding check passed
COUNCIL: claude-sonnet-4.6, sonar-r3, gemini-3-pro, grok-4-fast, gc-ai-verte

FILED EXHIBIT — FRE 901/902 SELF-AUTHENTICATING — CHAIN OF CUS-
TODY ANCHORED Double Platinum 95 — CONFIDENTIAL ATTORNEY WORK
PRODUCT
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