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By BEPUTY

IN THE UNITED STATES DISTRICT COURT
FOR THE WESTERN DISTRICT OF WASHINGTON

C01-5606

CIiviL ACTION NO

COMPLAINT AND DEMAND FOR
JURY TRIAL

STEVEN C SIMS, an individual; and STEVEN )
SIMS, INC | a Washington corporation,

Plaintiffs,
v

GLOBAL RESQURCE, INC , a Massachusetts
corporation,

Defendant

Plaintiffs STEVEN C SIMS and STEVEN SIMS, INC (collectively "SIMS”), for its
Complaint against defendant Global Resource, Inc (“Global”) herein, allege as follows

NATURE OF THE ACTION

1 This action 1s based on the Patent Laws of the United States, 33U S C §1 et
seq, the Lanham Act, 15 U S C § 1125(a) et seq, and the Washington Consumer Protection
Act, RCW § 19 86 et seq

2 This action anses out of defendant’s making, using, importing, selling, and/or
offering for sale bow string silencers (a copy Is attached as Exfibit 1), imb-mounted vibrational

damping devices (a copy I1s attached as Exhibit 2), and accessory-mounted vibrational
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damping devices (a copy Is attached as Exhibit 3) that infringe valid patents owned by SIMS
and actively aiding and abetting such activity

3 This action anses out of defendant’s use in commerce of the vibration decay
pattern on the back of the imb-mounted vibrational damping devices that contain a false and
misleading representation of fact that causes mistake and deception as to the quality of
defendant's goods and that constitutes a false and misleading representation

4 This action also arises out of defendant's unfair reference to SIMS on the back of
the imb-mounted vibrational damping device The reference to SIMS' products’ vibration
decay pattern on the back of defendant’s imb-mounted wibrational damping device which I1s
sold and advertised in interstate commerce i1s both false and misleading and constitutes
violations of the Washington Consumer Protection Act for unfair competition and unfarr and
deceptive trade practices and acts

THE PARTIES

5 Plaintff Steven Sims, Inc , 1s a corporation organized and existing under the laws
of the State of Washington and having a place of business at 150 West Wilham White Way,
Shelton, Washington 98584 Pilaintiff Steven Sims, Inc, 1s in the business of designing,
developing, manufacturing, and seling bow stning silencer devices, vibrational damping
devices, and related products used in, wnter alia, archery devices SIMS has sold, and
continues to sell, these systems in Washington and the United States

6 Plaintiff Steven C Sims s a resident of the State of Washington and has a
residence in Shelton, Washington Plaintiff Steven C Sims is the president and owner of
Steven Sims, Inc

7 Defendant Global 1s a corporation organized and existing under the !aws of the
Commonwealth of Massachusetts and having its mamn place of business at 89 Lucas Dnve,

Stoughton, Massachusetts 02072 On information and belief, Global 1s in the business of
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making, marketing, distributing, selling, and/or offering for sale bow string silencers for archery
bows, limb-mounted wvibrational damping devices, accessory-mounted wvibrational damping
devices, and related products and conducts business by making, using, advertising, importing,
selling, and/or offering to sell infringing bow string silencers, Imb-mounted vibrational damping
devices, and accessory-mounted vibrational damping devices, inter ahia, via sending marketing
matertal to actual and potential customers in this Judicial District and via active and interactive
e-commerce to SIMS’ actual and potential customers in this Judicial District
JURISDICTION AND VENUE
8 This action anses under the Patent Act, 35U S C § 1 ef seq, the Lanham Act,

15 US C § 1125(a), and the Washington Consumer Protection Act, RCW § 1986 ef seq
The Court has onginal junisdiction of such clams pursuant to 15 USC § 1121, 28USC
§§ 1331, 1332(a), 1338(a), and the principles of supplemental jurisdiction under 28 USC §
1367
9 Venue in this Judicial District 1s proper under 28 U S C §§ 1381(a), (b), and (c},
and/or 1400(b), 15U S C §1121,28 U S C §§ 1331, 1332(a), and 1391(b) and (c)
PLAINTIFF AND ITS RIGHTS

10 SIMS was incorporated 1n or around 1990 to, infer alla, design, develop,
manufacture, and sell bow string silencer devices, vibrational damping devices, and related
products used n, infer alia, archery devices SIMS has sold, and continues to sell, these
systems in Washington and the United States

11 SIMS has developed innovative technology relating to its bow string silencer
devices The United States Patent and Trademark Office (“PTQO") has recognized SIMS’
innovation by awarding a United States patent covering SIMS’ bow string silencer technalogy
On May 29, 2001, the PTO duly and lawfully i1ssued United States Patent No 6,237,584 (“the
‘584 patent”), entitled Bow Stning Siencers for Archery Bows Steven SIMS, Inc, 1s the
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assignee and sole owner of the '584 patent, a true and correct copy of which s attached
hereto as Exhibit 4.

12  SIMS has developed innovative technology relating to its vibrational damping
devices The PTO has recogmzed SIMS' innovation by awarding a United States patent
covering SIMS’ vibrational damping devices On October 9, 2001, the PTO duly and lawfully
issued United States Patent No 6,298,842 (“the '842 patent”), entitled Archery Bows Steven
C Sims 1s the assignee and sole owner of the '842 patent, a true and correct copy of which 1s
attached hereto as Exhibit 5

13 SIMS has developed mnovative technology relating to its wibrational damping
devices The PTO has recognized SiMS’ innovation by awarding a United States patent
covering SIMS’ vibrational damping technoiogy On November 8, 1984, the PTO duly and
lawfully 1ssued United States Patent No 5,362,046 (“the '046 patent”), entitled Vibrafional
Damping Steven Sims, Inc., 1s the assignee and sole owner of the 046 patent, a true and
carrect copy of which is attached hereto as Extubit 6

DEFENDANTS AND THEIR UNLAWFUL ACTIVITIES

14 On information and belief, defendant is presently manufactunng, using,
importing, selling, advertising, packaging, promoting, andfor offering o sell bow stnng
silencers, vibrational damping devices, and related products, which directly infringe one or
more claims of SIMS' patents

15 On information and belief, defendant 1s knowingly selling, offering to sell, and/or
importing bow string silencer devices, imb-mounted and accessory-mounted wvibrational
damping devices, and related products which are made or adapted for use as a matenal part
of SIMS' patented bow stnng silencer and/or vibrational damping invention, knowing that
defendant’s bow string silencers, mb-mounted vibrational damping devices, and/or accessory-

mounted vibrational damping devices are nonstaple articles made or adapted specificaily for
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such use and have no substantal nonmnfringing use, thereby contributing to the drrect
mfringement by others of one or more claims of SIMS' patents

16.  On mnformation and belef, defendant is actively and knowingly awding and
abetting the direct infingement of SIMS' patents with knowledge thereof by, mfer afa,
designing bow string stencers, limb-mounted vibrational damping devices, accessory-mounted
vibrational damping devices, and related products that infringe SIMS' patents, importing,
advertising, and selling infringing bow string silencers, imb-mounted and accessory-mounted
vibrational damping devices and related products, and distnbuting instructions therefore,
thereby actively inducing the direct infringement by others of one or more claims of SIMS’
patents

17 On mformation and belief, defendant is advertising a false and deceptive
vibration decay pattern on the back of the imb-mounted vibrational damping device in trade
and commerce This false and misleading representation of fact misrepresents the qualty of
SIMS' and defendant’s products This false and deceptive representation and act impacts the
public interest and SIMS by inducing consumers to purchase defendant’s vibrational damping
devices over SIMS’ devices Therefore, SIMS has been and continues to be injured by
defendant's false, misleading, unfair, and deceptive acts

18  Defendant and SIMS are direct competifors On imformation and belef,
defendant i1s unfairly and deceptively companng the false and misieading vibration decay
pattern to SIMS’ devices. Upon information and belief, defendant 1s displaying a false and
misleading vibration decay pattern on iis hmb-mounted wvibrational damping devices in
interstate commerce, Such unfair and deceptive acts are targeted toward SIMS and the
consuming public and constitutes unfair competition and deceptive trade practices and acts

SIMS and the public have been and continue to be injured by defendant’s actions
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FIRST COUNT
PATENT INFRINGEMENT

19  SIMS repeats and realleges each of the allegations contained in paragraphs 1
through 18 of this Complaint as if fully set forth herein

20  On information and belef, defendant has been, and s, nfringing—dwectly,
contnibutonly, and/er by inducement—one or more claims of the '584 patent, the '842 patent,
and/or the ‘046 patent by manufacturing, importing, using, selling, and/or offering for sale
infringing bow stnng silencers, imb-mounted and accessory-mounted vibrational damping
devices, and related products in the United States and n this Judicial District.

21 By infringing directly, contrnibutorily, and/or by inducement one or more claims of
the '584 patent, the '842 patent, and/or the '046 patent defendant has unfaily reaped a
substantial commercial advantage and savings in research and development tme and cost, all
to SIMS’ detnment

22  Defendant has actual and constructive notice of SIMS’ nghts with respect to the
'584, '842, and '046 patents

23 Defendant's activites with respect to 1ts bow strning silencers and hmb-mounted
and accessory-mounted vibrational damping devices constitutes wiliful infringement of one or
mare claims of the ’584 patent, the ‘842 patent, and the ‘046 patent Defendant’s activities
have been directed at SIMS in Washington

24  SIMS has been, and will continue fo be, damaged by such direct, contributory,
and induced infringement in an amount to be proven at thal and n a manner and amount that
cannot be fully measured or compensated in economic terms and for which there is no
adequate remedy at law The actions of defendant have damaged, and will continue to

damage, SIMS’ buswiness, market, reputation, and goodwill  Such ireparable damage will
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continue unless the acts of defendant are enjoined durning the pendency of this action and
thereafter SIMS s, therefore, entitled to the remedies provided by 35 U S C §§ 283-285
SECOND COUNT
FEDERAL FALSE AND MISLEADING ADVERTISING
15 U.S.C. §1125(a)(1) et. seq.

25 SIMS repeats and realleges each of the allegations contained in paragraph nos
1 through 24 of this Complaint, as though set forth fully herein

26 Defendant 1s commercially advertising and promoting a false and misleading
vibration decay pattern in connection with the limb-mounted vibrational damping device in
interstate commerce (see Exhibit 2) Defendant's use of the false and misleading vibration
decay pattern constitutes a false and misleading description of fact and/or false and misleading
representation of fact in violation of 15U S C § 1125(a)

27 This false and misleading description and/or representation in connection with
defendant’s goods In interstate commerce and In commercial advertising and promotion
misrepresents the quality and nature of defendant’s goods and casts doubt upon the quality of
SIMS' device

28 This false and deceptive act impacts the public interest by inducing consumers to
purchase defendant's vibrational damping device over SIMS’ vibrational damping device The
public has been, and continues to be, damaged by defendant's false and misleading
description of fact and/or false and misleading representation of fact

29 SIMS has been, and will continue to be, damaged by such false and misleading
descriptions and/or representations in an amount to be proven at tnal and in a manner and
amount that cannot be fully measured or compensated in economic terms and for which there
IS no adequate remedy at law The actions of defendant have damaged, and will continue to

damage, SIMS' business, market, reputation, and goodwill Such wreparable damage will
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continue unless the acts of defendant are enjoined during the pendency of this action and
thereafter SIMS 1s, therefore, entitled to the remedies provided by 15U S C § 1116 (a)
THIRD COUNT
VIOLATION OF WASHINGTON CONSUMER PROTECTION ACT — UNFAIR COMPETITION
RCWA § 19.86 et. seqg.

30 SIMS repeats and realleges each of the allegations contained in paragraph nos
1 through 29 of this Complaint, as If fully set forth herein

31 Defendant's unfair and deceptive method of competition with SIMS by reference
to SIMS in connection with the vibration decay pattern on defendant's imb-mounted vibrational
damping device and by false representations regarding defendant's product, and by false
representations regarding SIMS' products, in the conduct of trade and/cr commerce are unfair
and deceptive acts and practices in interstate commerce that affect the public interest and
injure SIMS’ business and property Defendant and SIMS are competitors and thus
defendant’s activities constitute unfair and deceptive methods of competition in violation of the
Washington Consumer Protection Act

32 SIMS has been, and will continue to be, damaged by such unfair competition in
an amount to be proven at trial and in a manner and amount that cannot be fully measured or
compensated 1n economic terms The actions of defendant have damaged, and will continue
to damage, SIMS' business, market, reputation, and goodwill, has discouraged current and
potential customers from dealing with SIMS  Such irreparable damage will continue unless the
acts of the defendant are enjoined dunng the pendency of this action and thereafter, pursuant

to the Revised Code of Washington ("R C W ") §§ 19 86 020 and 19 86 090
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FOURTH COUNT
VIOLATION OF WASHINGTON CONSUMER PROTECTION ACT — UNFAIR AND
DECEPTIVE PRACTICES AND ACTS
R.C.W, § 19.86 et. seq.

33 SIMS repeats and realleges each of the allegations contained in paragraph nos
1 through 32 of this Complaint, as if fully set forth herein

34 Defendant's repeated and ongoing use of the vibration decay patterns on the
back of the imb-mounted vibrational damping device constitutes an unfair and deceptive act or
practice which 1s injuricus to SIMS and to the public interest in violation of the Washington
Consumer Protection Act, RCW § 19 86 et seq

35 Defendant 1s commercially advertising and promoting a false and misleading
vibration decay pattern in connection with the limb-mounted vibrational damping device In
interstate commerce, which constitutes an unfair and deceptive act The advertisement and
promotion misrepresents the nature and quality of defendant’s products and casts doubt upon
the quality of SIMS’ devices This false and deceptive act impacts the public interest by
inducing consumers to purchase defendant's wvibrational damping devices over SIMS'
vibrational damping devices SIMS has been and continues to be injured by defendant’s false,
misleading, unfair, and deceptive acts

36 SIMS has been, and will continue to be, damaged by defendant's actions in an
amount to be proven at tnal and in @ manner and amount that cannot be fully measured or
compensated in economic terms The actions of defendant have damaged, and will continue
to damage, SIMS' business, market, reputation, and goodwill, and has discouraged current
and potential customers from dealing with SIMS  Such irreparable damage will continue
unless the acts of the defendant are enjoined during the pendency of this action and thereafter,

pursuantto RC W §§ 19 86 020 and 19 86 090
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PRAYER FOR RELIEF

WHEREFORE, SIMS prays for judgment that

1 Defendant and its officers, agents, servants, employees, attorneys and all other
persons In active concert or participation with any of them, be enjoined and restrained during
the pendency of this action and permanently thereafter from

a representing in any manner, including words, wntten or spoken, that its bow
string silencers or vibrational damping devices have a supenor quality than SIMS’
products,

b representing the false and misleading vihration decay pattern on its devices,

¢ engaging In any further violation of 15 U 8 C § 1125(a),

d engaging in any further violation of Washington Consumer Protection Act § 19 86
el seq ,

e engaging in any further unfair method of competition, unfair act or practice, or
deceptive act or practice that 1s injurious to the public interest and/or to SIMS,
and

f infringing any claim of SIMS’ '684, ‘842, and ‘046 patents

2 Defendant be ordered to pay SIMS such damages as SIMS has sustained and
adequate to compensate for the patent infringement, including SIMS’ lost profits, but in no
event less than a reasonable royalty, as provided by 35 US C § 284

3 That defendant be required to pay SIMS such damages as SIMS has sustained,
or will sustain, in consequence of defendant's false and misleading descriptions and
representations, unfair and deceptive acts, and unfair competition, and to account for all gains,
profits, and advantages derved by defendant that are attributable to such unlawful acts, and

that such damages be trebled as provided by 15U S C § 1117
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4 That defendant be required to pay SIMS such damages as SIMS has sustained,
or will sustain, in consequence of defendant's false and misleading descriptions and
representations, unfair and deceptive acts, and unfair competition, and to account for ali gains,
profits, and advantages derived by defendant that are attnbutable to such unlawful acts, and
that such damages be trebled as provided by RCW § 19 86 090

5 Defendant's infringement of the '584 patent be found to have been wilifully
committed by defendant and that the damages be increased to three times the amount
assessed, as provided by 35U S C § 284

6 Defendant's infrngement of the '842 patent be found to have been willfully
committed by defendant and that the damages be increased to three times the amount
assessed, as provided by 35 US C § 284

7 Defendant's infringement of the '046 patent be found to have been willfully
committed by defendant and that the damages be increased to three times the amount
assessed, as provided by 35 U S C § 284

8 Defendant 1s ordered to pay SIMS the costs of this action and its reasonable
attorneys’ fees, and interest, as provided by 35 U S C §§ 284 and 285

9 That this Court adjudge this to be an exceptional case and require defendant to
pay over to SIMS the costs of this action, including reasonable attorneys’ fees, costs, and
interest as provided by 15U S C § 1117

10 Defendant I1s ordered to pay SIMS the costs of this action and its reasonable
attorneys’ fees, and interest, as provided by RC W § 19 86 090

11 That this Court order that defendant recall from its distnbutors, dealers,
customers, and others to whom it delivered any bow string silencers, imb-mounted vibrational
damping devices, or accessory-mounted vibrational damping devices that improperly display

the false and misleading vibration decay pattern, unfairly compares defendant’'s devices to
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SIMS, and/or infringes the ‘584 patent, the ‘842 patent, and/or the ‘046 patent, and deliver it to
SIMS for destruction

12 That defendant be directed to file with this Court and serve on plaintff within
thirty (30) days after the service of an imjunction a report in wnting, under oath, setting forth In
detail the manner and form in which defendant has complied with the injunction

13 Defendant 1s ordered to pay SIMS' prejudgment interest on all sums awarded as
allowed by law

14 SIMS have such other and further relief as this court may deem just and proper

DEMAND FOR JURY TRIAL

Plaintiff demands a trial by jury as to all 1ssues so trnable
DATED this ég day of October, 2001

Respectfully submitted,
DORSEY & WHITNEY LLP

el e

D WiLLIAM TOONE, WSBA No 647
VANESSA P BalLEY, WSBA No. 306
U S Bank City Centre Building
1420 Fiith Avenue, Suite 3400
Seattle, Washington 98101
Telephone (206) 903-8800
Facsimile (206) 903-8840

Attorneys for Plaintiffs
STEVEN C SIMS and STEVEN SIMS, INC
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(12)

United States Patent

Sims

US 6,237,584 B1
May 29, 2001

(10) Patent No.:
(45) Date of Patent:

(54

(76)

@y
()

(51
(52)
(58)

(56)

BOW STRING SILENCERS FOR ARCHERY
BOWS
Inventor  Steven C, Sims, 450 Enterpnse Rd ,
Shelton, WA (US) 98054
Notice  Subject 1o any disclaimer, the term of thus
pateat is extended or adjusted under 35
U8 C. 154(b) by 0 days
Appl No. 09/466,512
Filed Dec. 17, 1999
Int. CL.7 s v e F41B 520
US. CL ereee s o« 124192
Field of Search e e 124790, 92
References Cited
U.S. PATENT DOCUMENTS
3,059,629 10/1962 Sunson .
3,612,029 10/1971 Camoll .
3,756,214 9/1973 Christen .
3,837,327  9/1974 Saundessefal..
4,003,551 * 51977 Huddleston o o v 124092
4,080,951 3/1978 Bateman, ITI .
5016604 * 51991 TIDY weroommn = v oo 124192

5362046  11/1994 Sims .

OTHER PUBLICATIONS

Stnng Silencer, shown on p 31 of Archery magazine, Jan
1978 *
Silencer shown oo p 3L of Bow & Amow magazine, Jun
1981 *

* cited by examiner

Prnmary Examiner—ohn A. Ricct
{74) Adorney, Agent, or Fum—RBRichard D Multer

)] ABSTRACT

Strng silencers for reducing the sound made when an arrow
is released from a bow These silencers arc made from a
material which allows the silencer to freely flex when the
amow is rcleased and the bow stnog begins to vibrale.
Silencers usable with conventional bow strngs and wath
split bow strings are disclosed. Disclosed smlencers for
coaventional bow strings have umiform and necked down
coafigurations, and a representative, disclosed silencer for
split bow strings has a center segment and integral arms at
oppostic ends of the center scgment With the silencer at rest,
these arms extend in opposite directions from, and at equal
angles to, the center segment

12 Claims, 5 Drawing Sheets
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U.S. Patent May 29,2001  Sheet 2 of 5 US 6,237,584 B1

FIG. 6
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U.S. Patent May 29,2001  Sheet 4 of § US 6,237,584 B1
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U.S. Patent May 29, 2001 Sheet 5 of § US 6,237,584 B1
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BOW STRING SILENCERS FOR ARCHERY FIG. 5 15 a perspective view of 2 second sinng silencer
ROWS embodying the principles of the invention, this silencer

TECHNICAL FIELD OF THE INVENTION

The peesent inveation relates to archery bows and more,
pacucularly, to novel, improved devices for mummiznng the
sound generated by a bow stnng when an armow 1s released

BACKGROUND OF THE INVENTION

A bow string makes a relatively Joud sound whea an
arrow is released This is disadvantageous as the sound may
be loud enough to fnghten away game a bunter is seelang or
cause the bowman to flanch and the arrow to consequently go
asttay

A variety of silencers for bow strings arc available from
Martin Archery, Cabala’s Archery, and otber sources Avail-
able stong savers arc of several different types Ope, due to
its shape, is known as a “puff silencer.” Puff silencers are
typically made of leather and yam strands.

A second type of silencer is the “whisker milencer,” also
eamed for its appcarance ‘The whiskers of the silencer are
commonly made from a nbber or companably fiexible
matcrial

Other commercially availsble siring silencers arc made
from fleece and such exotic materiais as beaver hude,

The available devices, however, are not as effective asone
might wish. Therefore, there is & continumg need for a better
string saver

SUMMARY OF THE INVENTION

There have now been invented and disclosed herein
certam pew and novel sting silepcers which are hughly
cffective. Another advantage of the stang silencers disclosed
herein is that the reduction 1n inital arrow veloaty, inevi-
tably associaled wath the use of 2 string silencer, is very
saall

One type of string sileaoer embodying the principles of
the prescnt invention and having the just-discussed advan-
tages is a stdp-like device fabricated from vibration damp-
ing material. These siriog sifcooers are knotied onto the bow
siring, onc st each end of the stnng

A second type of string silencer also embodying the
principles of the present invention, s likewsse fabacated
from a vibration demping material. This string silencer is
installed between the two parts of a split bow string and
rettined in place by complementary, integrated, silencer
bosses. Split bow strings arc commercially available, and
other bow strings can be split to accommodate the silencers
with 2 conventiorsl string splitter

‘The objects, novel features, and advantages of the present
invention will be apparcat o the reader from the forcgoing
aod the appended claims and as (he ensuing detailed descrip-
tion and discussion proceeds i conjunction with the accom-
panymng drawing

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 115 & pesspective view of & compound bow cquipped
with string stlencers embodying the pnnciples of the prescnt
wnveation,

FIG 2is 2 fragmeni of FIG 1 drawn (o an cnlarged scale
1o better show how a FIG 1 silencer is attached 1o the stnng
of the FIG 1 bow;

FG 315 a perspecuive view of the silencer;

FIG 4 1sa section through the silencer, taken along hne
4—4 of FIG 3,
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diffecs from the FIG 3 string silencer m that it has a necked
down ceater section,

FIG 6 15 a fragmentary view of a compound bow
cqupped wilh & thud type of flexible stnng silencer which
emboches the principles of the present inventon and 1s
designed for use with a split bow string,

FIG 7 is a right-hand side view of the split bow string and
siriog silencer;

FIG. 8 1= a lcft-hand side vaiew of the bow stnng and
silencer;

FIG. 9 is an end view of the stnog silencer;

FIG 10 shows the configuration assumed by the FIGS
69 siring smlencer 1n that moment unmediately following
the release of ao arrow; tis configuration s effective in
reducing the drift of an arrow when the arrow 15 released

FIG 11 is simular 1o FIG. 8 but shows how the sinng
sdencer might wiggle and jiggle to alter vibration patterns
and reduce the sound genersted when the bow string is
rcleased;

FIG. 12 is a graph showing the significant extent to which
the magnitude of sounds in a wide range of frequencics are
reduced by employing string silencers as illustrated in FIGS
6-10, and

FIG 13 is & graph showing how string sileacers illustrated
in FIGS 6-10 significantly reduce the level of the sound {or
twang) gencrated when an arrow 15 released from a bow
cquipped with such silencers.

DETAILED DESCRIFTION OF THE
INVENTION

Referring now to the drawings, FIG. 1 depicts a com-
pound bow 20 equipped with string sileacers 22 and 24
accord wath the principles of the present inveation. Bow 2¢
bas flexible limbs 26 and 28 mounted to the opposite ends
of a riser 30 and a bow string 32 The bow string is strung
around cams 34 and 36 at the ends of lhmbs 26 and 28 with
the ends of the bow sinng being anchored (o the shafis 38
and 40 which suppoct cams 34 and 36 from the limbs 26 and
28 of bow 20

The two bow string silencers 22 and 24 arc duplicates;
accordingly, only bow siring silencer 22, shown in morc
detail in FIGS. 24, will be described in detail berein.

Bow string silencer 22 is an cloagated strip of an elasto-
meric material. Silencer 22 has a generally rectangular
cross-section. This cross-section is ugiform over the keagth
of the silencer

Onc material from which stelng silencer 22 can be made
is NAVCOM. NAVCOM is a soft, amphorous, rubber-like
malcrial which contains a mixture of chloroprene and butyl
polymers and the following physical propertiecs
{representative).

Shore A bardocss- 17-90

Ulmae  Teasike *
Shore Eloogation Stength Compression  Specific
Eavionnwat A (Percent)  (PSD  Set (Percen)  Grawily
7 1075 31 6.01 1014
12 S00 643 73 1025
0 835 1,069 69 1063
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30 1,056 1621 40 1074

40 326 1,453 N/A 1185

20 175 2,440 N/A 1379
Orvea aged 7 N/A NrA 563 _
For 12 _ -_— 311 -—_
0 bee 20 - —_ 308 -
212« 5°F 40 — -— 224 —

%0 — — 1846 —
Rasilicace At roon tempemture - Medwm

Al high kemperature - Farly bigh

Heat resistance Good
Ouidoor agng resutance Excellcnt
Low lemp fexibility Good
Abrzion resutance CGgod
Flex hfe Good
Solvent resistance
Hydrocaroas - Faur to good
Oxygenated - Fair tp good
Aar permeability Low 0 modenite
Moisture resutince. Fair
Uszful operating temperature. =40" 40 250" F

The approximate dimensions of a representative stnng
silencer as shown in FIGS 3 and 4 arc:

Leogth (B 325 in
‘Width (w) 038
Thickness (t) 01in

As shown in FIGS. 1 and 2, string silencer 22 is attached
to that run 42 of bow string 32 in which arrows arc nocked
1s by knotiing the silencer around the bow stnng wath the
illustrated overhand knot 44

Bow strng silencer 22 is thus attached to bow strng 32
at onc cod 46 of run 42 The second bow string silencer 24
is in the same fashion atiached to bow string run 42 near jis
opposite end 48,

As indicated by arrows 50 and 52 in FIG. 2, the just-
described method of assembling bow string silencer 22 (and
bow string silencer 24) to bow string run 42 leaves the two
string silencer segments 54 and 56 on opposite sides of knot
44 free to oscillate,bend, and otherwise flex relative to the
knot, and vibrations may also be sct up within cach of the
two siring silencer scgments 54 and 56 on opposite sides of
knot 44. The result of this wiggling and jiggling is an altered
patiera of bow string vibration and a marked decrease in the
kevel of sound (or twang) gencrated when an amow 15
rcleased At the same time, and in contrast  typical,
hesetofore available string silencers, the loss in arrow veloc-
ily aliributable to the prescnce of the string silencers 15
munimal (typically, not more than two feet per sccond)

Referring still to the drawing, FIG. § depicts a second
string silencer 60 also fabneated in accord with, and
cmbodymng, the principles of the present iovention. Tus
string stlegoer, also entployed 1 pairs with ooe silencer at
cach end of the bow string run in which an arrow 1s nocked,
differs from silencer 22 10 that 1 has & necked down ceater
segment 62 locaked between two integral end scgments 64
and 66 Tius optional necked down section stretches and
contracts to keep the string silencer 1n place when an amrow
is released and the bow string vibraics In mosl cases,
however, this enbancement of the string grippiog capabiity
of Lbe silencer 1s 0ot necessary as the NAVCOM or com-
parable matenal provides adequate gnpping ability duc tots
softness

10
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As just suggested, stnng silencer 60 may be fabricated
from the same types of materials as string silencers 22 and
24, and it wall typically have the same dimensions as those
silencers

With coatinued reference Lo the drawing, FIG 6 depicts,
u fragmentary form, a compound bow cquipped with stnng
silencers (only one of which 1s shown) of the type shown in
more dewil in FIGS 7-11. The stnng sidencer 15 identified
by reference character 70,

The FIG € bow may duplicate the bow shown in FIG, 1.
Accordingly, the same reference characiers bave been
cmployed to identify the two bows and their components

Silencer 70 bas a conter segment 72 and integral arms 74
aod 76, one at each end of the central segment. These arms
extend at nght angles from ceotral segruent 72 and in
cpposite directions from that segment a5 indicated by arrows
78 and 80 12 FIG 7 From the side, the width w, of arms 74
and 76 is uniform (see FIGS 7 and 8) Eod oo, the anms bave
a wedge shape, being thicker at the ends integrated with
center silencer segment 72 than st thewr ouwter ends as
indicated by t; and t,.

There are two complementary paws of bosses or protru-
sions on each side of string silencer central segment 72. On
that side 82 of stnng silencer 70 shown in FIG. 7, one pair
of bosses is identified by reference character 84 This pairis
composed of bosses 86 and B8

The second, complementary paw of bosses on the same
side 82 of string silencer 70 is identified by reference
characler 90 wath reference characters 92 and 94 identifying
the bosses per s¢

The two pairs of bosses on the opposite side 96 of string
silencer 70 (sc¢ FIG 8) are sdentified by reference characters
98 and 100 wath reference characters 102 and 104 identify-
ing the two bosses in pair 96 and refercoce characters 106
and 108 identifying the two bosses in pair 100

String silencer 70 (and 1ts companion) may be fabnicated
from the same NAVOOM material as stnng silencers 22, 24,
and 60 Represeatative dimensions (approximate) of a strng
silencer as shown in FIGS 6-11 are:

Center Segment

Leagth () 044 In

Widdh (w) 8258 in

Thukmess () 019 i

Amms

Leagth (1) 03 o
Width (w,) 022
Thuckness (nacr end, (,) 019 w
Thickness {outet ¢nd, ty) 013 dn

String silencer 70 (and its compagion) are installed
between the elements 110 and 112 of the split bow steing run
114 shown in FIGS 6, 7, 8, 10, snd 11 Ekment 110 15
trapped between the (wo paus of bosses 84 and 90 on side
82 of stnng sileacer 70 Split bow stnng clement 112 15
similarly trapped betweea the two pairs of bosses 98 and 100
on the opposite side 96 of the string silencer

The just-descnbed arangement secures string silcocer 70
1 place on bow sinng run 114 while keavang the two arms
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74 and 76 of the stnog silencer free to oscillate, bend, and
otherwise move relative o the central segment 72 of the
siring silencer when an arrow is released This as suggested
by tbe three sets 116, 118 and 120 of dotted Lines in FIG 11
Vibrations can also be set up 1 the two arms 74 aad 76 of
the silencer and, lo 2 lesser extent, in the ccalral segment 72
of the silencer. The resull of this wagghng and jigghog is &
marked altenuation of the sound generated when an amrow s
released

FIG. 10 shows, in solid lines, the relationship between the
two arms 74 and 76 of stnng silencer 70 of the moment
mmediately following of arrow selease In particular, the
two arms during that moment assume a parallel relationship
with the arms: (2) at equal distances from the bow’s (and
bow stungs) axis of symmetry 122, and (b) truling center
segment 72 This ensures that the weight of the sideacer 1s
cqual on both sides of axis 20 As a comsequence, the dnfi
of an arrow that might occur if the weight of the silencer was
uncvenly distnbuted relative to axis 120 is avoided

Gaps between the clements of a split bow striog result
2 loss of arrow velocity that is directly related to the wadih
of the gap. In applications of the present invention such as
that shown in FIGS 6-8, 10, and 11 where the string silencer
70 (cn « companble silencer) is mounted between the two
clements of a split bow string, this gap can be essentaily
chminated by serving in the run of the bow string in which
the mlencer is installed. This is done by knotting the two
elements 100 and 112 of the bow string run 114 together
immediately sbove and below the silencer (the two knots ar¢
identificd by reference characicrs 124 and 126)

FIG. 12 is a spectral analysis of the vibrations set up i the
sting of a compound bow when an arow is released. (1)
wiath no string silencers, and (2} with two striog sileacers as
idenufied by refcrence character 70 attached o the split
sinng run 114 of bow string 32 This figure shows that the
string silencers significantly decrease sound producing bow
strng vibrations set up in the bow string whea an arrow 15
released

Complementary FIG. 13 shows that tbere is & marked
reduction of bow string vibrations (and, accordingly, scund),
particularly in those first milliscconds after an amow is
reieased when the vibratzons are the strongest and sound the
loudest.

As will be apparent to the reader, the present jnvention
may be cmbodied 10 many forms without depadting from the
spisit or essential characteristics of the invention. The
present embodiments are therefore to be considered in all
respects as illustrative and not restrictive, The scope of the
wveation is indicaled by the appended claims rather than by
the foregoing description and the drawings; and all changes
which come within the meaning and range of equivalency of
the clams are intended 10 be embraced therein

What is claimed 15.

1 The combination of

1 bow;

a bow stnng, and

a silencer assembled to 1be bow stung

said silencer bemng u single clongated strip winch is

fabncated from an elastomenc matenal,

sawd sitencer being £o configured and related to the bow

stning that segments of the sileacer can flex whee an
arrow 1s relecased and wibrations arc consequentially set
up n the bow string, and

there being a single overband knot whuch is (a) tied 10

saud silencer and around the entire circumference of the
bow string, and {b) altaches the silencer W the bow

sinag

T

50

55

65
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2 The combination of

1 bow,

& bow siring; and

a silencer assembled 10 the bow string,

said silencer being fibnicated from an clastomeric mate-
n"ll

s2id silencer bewng so configured and related o the bow
stnag that scgmeats of the silencer can flex when an
arrow is released and vibrations arc consequentially sct
up 1o the bow string,

the bow string beiag sphit into ckments,

the silencer being nstalled between the ¢lements of the
bow string;

said sifencer baving a cenler segment and Grst and second
arms,

said arms being wtegraied with the cenler segment at
opposite cnds of said segment, and

when said silencer is unstressed, said first and second
arms extending in oppostle directions from, and at
equal angles to, said center scgmeat

3 The combination of*

2 bow;

a bow siring, and

a sileacer assembled to the bow string;

said silencer being fabnicated from an clastomernic mate-
rial,

£aid silencer being 5o confipured and related to the bow
string that segments of the silencer can flex when an
arrow is released apd vibrations are consequentiaily set
up in the bow string;

the bow string being split into elements and the silencer
being mstalled between the elemeats of the bow siring,
and

there being complementary prolrusions on oppasite sides
of the silencer for trapping the first and sccond bow
siring clements on opposite sides of the silencer and
thereby securing the silencer between and to said
elemeats

4 The combination of

1 bow;

a bow string; and

a sileacer assembled to the bow stning;

said micncer being fabricsted from an clastomeric mate-
vial;

sud silencer being so configured and related %o the bow
stnng that scgmeats of the silencer can flex when an
arrow is released and vibrations are consequentially set
up in the bow string; !

the string silencer being an clongied component with a
gencrilly rectaagular cross section; snd

the sidencer having first and second end scgments and a
wecked down cenler stgment which is ntegrated, at
apposite cnds thereof, with said cad segments

5 The combination of

a bow,

1 bow string; aod

1 silencer assembled to the bow string,

saud silencer being fabricated from ap clastomenc mate-
nal wihach is & viscoelastic muxture of choroprene aod
butyl polymers,

said silencer being so configured xod related to the bow
stnng that segmeats of the sileacer can fiex when an
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arrow 1s released and vibrations are consequentially sey
up m the bow string
6 Acombinaticn as defined n claim 5 m wiich the stuag
silencer 1s an cloogated component with a generally rectao-
gular cross section
7 A combination as defined 1 claim § 10 wiuch the
cross-section of the stning silencer 1s cssentially the same
throughout the length of the silencer
8 A bow string silencer;
said silencer bemng fabneated from an clastomenc male.
nial and being so configured that, when attached (o &
bow stning, segments of (he silencer can wiggle and
pggle whea an arrow is released to reduce the sound
cmanating from the bow string upon the release of sad
arrow,
said silencer having a center scgment and first and second
arms,
said arms being ntegrated walth the center segment ay
opposile ends of said scgment, and
when saxd silencer is unstressed, sad first and sccond
arms extending in opposite directions from, and at
cqual angles to, sad center segment.
9. A bow string silencer;
said sflencer being fabocaied from an clastomeric male-
nal and being so configured that, when attached 10 a
bow string, scgments of the silencer can wiggle and
jiggle when an arrow 1s released to reduce the sound
emanating from the bow strung upon the release of sad
amow; and
there being complementary protrusions on oppesile sides
of the silencer for trapping said silencer between first
and sccond bow string ¢lements and thereby securing
the silencer between and to sad clements
10 A bow stnag silencer;
saud silencer bemng fabneated from an elastomenc mate-
nal aad bemng so coafigured that, wher sttached & &
bow sinog, segments of the siuencer can wiggle and
nggle when an arrow is released to reduce the sound
cmauating from the bow stnng upon the release of sud
arrow;

10

15

25

8 -

said silencer beng an ¢longated, shit and aperture free
compooeat with a cross-section which is essenlially the
same throughout the length of the silencer; and

saud silencer beung 50 dumcnsioned and configured that it
can be attached to a bow stnng by tying 2 single
ovechand knot 1a the silencer

11. A bow string sileacer,

say silencer being fabricated from 20 ¢lastomeric mate-
risl and being so configured that, when attached 10 a
bow string, scgments of the sileacer can wiggle and
Jiggle when an amrow is released to reduce the sound
emanaung from the bow string upon the release of said
arrow; and

said silencer having first and second end segments and a
pecked down center scgmenl which is ntegral, at
appaosile cnds thereof, with said end segments

12 A bow stnng silencer,

said mlcocer being fabricated from an elastomeric male-
rial and being so configured that, when attached to a
bow string, scgments of the silencer can wiggle and
jiggle when an amow is released to reduce the sound
cmanating from the bow string upon the release of said
ATOW;

said silencer having a center segmeat and first and second
arms;

said anns being integrated with the cenler segment at
oppositc cods of said segment,

said first and second arms extending 1 opposite directions
from said center segmeat, and

sad arms being 5o configured and related to saxd center
segment that, in the moment after an arrow 1s released,
said arms (&) are parallel, (b} at equal distances from,
and en opposiie sides of, an exis of symmetry through
the bow and bowstnng, and (c) trail the conter segment
of the silencer
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ARCHERY BOW ACCESSORIES WITH BOW
VIBRATION DECAY PATTERN MODIFIERS
EOR IMPROVING ACCURACY

This application ¢laims prionty from Provisional Apph-
cation Ser No 60/115,007, filed Jan 6, 1999

TECHNICAL FIELD OF THE INVENTION

The present invention relates to archery bows, and more
particularly, to novel, improved bows with accessories
which improve accuracy by modifying the decay pattern of
the vibrations set up 1n the bow when an arrow 1s released

BACKGROUND OF THE INVENTION

The release of an arrow from even a modern bow sets up
significant vibrations in the limbs of the bow, and these are
o large part transmatted to the riser of the bow and from
there to the archer’s hand The result 1s a sigmificant adverse
effect on accuracy

Avanety of stabihzers have been employed 1n an effort to
reduce the adverse cffect of this vibration on the accuracy of
the bow At best, such devices have proved to be of lunited
value

SUMMARY OF THE INVENTION

There have now been invented and disclosed herein
certzin pew and novel vibration decay patters modifiers
which significantly reduce the adverse effect on accuracy of
the vibrations generated when an arrow 1s released Different
ones of these decay pattern modifiers are fixed to the limbs
of the bow andfor 1o the end of the hydraulic stabilizer
typically attached 1o the riser of a compound bow

Decay pattern modifiers m accord with the pnnciples of
the present mvention are fabnicated from a soft visco-elashic
polymer and have a mushroom-like configuration provided
by a head and an ntegral stem The head and stem of the
decay patiern modifiers are so configured and dimensioned
that (1) the modifier can vibrate or oscillate toward and
away from the longuudinal axss of the modifiers at any and
all locations around the 360° circumference of the modificr,
and (2) penipheral portions of the decay pattern modifier
head can oscillate 1n directions generally parallel to the
longitudinal modifier axis at any (and all) locabions around
the circumference of the decay pattern modifiers Motions
are also set up 1n the malenal of the damper The combined
result of these molions 1s a wiggle and jiggle which signifi-
canily alters the pattern of vibrations set up 1n the bow when
an arrow 15 released, effectively minimzing the effect on
accuracy of those wibrations

Yet another, particularly important advantage of the
present unvention 15 that there 1s oaly a small, two foot per
second (typical) less 1n arrow velocity appurtenant to the use
of decay pattern modifiers embodying 1ts pninciples

Another 1mportant attribute of the novel decay pattern
modifiers disclosed herein 15 that they are hght and small
enough that they do not interfere with the normal drawing of
the bow string and subsequent release of an arrow

Other important objects, features, and advantages of the
nvention will be apparent to the reader from the foregomng
and the appended claims and as the ensuing detailed descrip-
tion and discussion of the invention proceeds 1o conjunciion
with the accompanying drawing

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 11s a pictonal view of a compound bow equipped
with decay pattern modifiers constructed in accord with the
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prnnciples of the present nvention, components of the bow
which are not relevant to an understandmg of the present
mvention do not appear m FIG 1, these iclude the bow
sight and the often present, bwlt-in gquiver,

FIG 2 1s an exploded view, to an ealarped scale, of one
of two 1dentical decay pattern modifiers with which the bow
of FIG 1 15 equipped,

FIG 3 15 a fragmentary section through one himb of the
FIG 1 bow and the decay patiern modifier attached to that
Limb,

FIG 4 shows an alternate location on the bow Link tor the
decay pattern modifier,

FIG § shows a second decay pattern modifier with an
alternate mechamsm for attaching the decay pattern modifier
to the hmb of a bow,

FIG 6 is a section through the FIG § decay pattern
modifier,

FIG 7 s a fragmentary view of a second compound bow
which 15 of the split limb type and which 1s equipped with
decay pattern modifiers 1o accord with the pnnciples of the
present mnvenbon,

FIG 8 1s an enlarged and 1someinc view of a decav
patiern modifier as shown 1 FIG 7,

FIG 9 15 a view similar to FIG 7 but showing an alternate
form of decay pattern modifier designed for use with spht
himb bows,

FIG 101s an exploded view of the decay pattern modifier
depicted m FIG 9,

FIG 11 1s a longstudinal section through the decay patters
modifier of FIG 10,

FIG 121s a fragmentary view of a bow equipped with (1)
a conveational, hydraulic type bow stabihizer, and (2) a
slabihizer-associated accessory for modifymng vibration
decay patterns 1 accord with the principles of the present
mvention,

FIG 13 15 a perspective view of the decay patlern
modifier lustrated 10 FIG 12,

FIG 14 1s 2 side view of the FIG 12 decay pattern
modifier,

FIG 1515 an impleded view of a second type of Lmb
saver winch embodies the pnociples of the present iavention
and 15 designed (o be attached 10 a bow stabilizer,

FIG 16 s a section through the FIG 15 decay pattern
madifier and the outboard end of a bow stabilizer to which
the accessory 15 atlached,

FIGS 17 and 18 are graphs showing the sigmficant effect
beneficial alteration of bow vibralion paitern that can be
realized by employing decay pattern modifiers as illuslrated
wmn FIGS 1-3,

FIG 1915 a fragmentary view, sumilar to FIG 4, of a bow
limb and yet another formn of decay pattern modifier
embodying the principles of the present invention,

FIG 20 s a perspective view of the FIG 19 hmb saver,
and

FIG 21 15 a section through the FIG 20 decay pattem
modifier

DETAILED DESCRIPTION OF THE
INVENTION
Referring now to the drawmgs, FIG 1 depicts a com-
pound bow 20 equipped wath decay pattern modifier 22 and
24 10 accord with the pninaiples of the present invention
Bow 20 has flexible imbs 26 and 28 mounted to the opposite
-
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ends of a nser 30 and a bow string 32 The bow string 15
strung around cams 34 and 36 at the ends of limbs 26 and
28 The ends of the bow stning are anchored to the shafis 38
and 40 which support cams 34 and 36 from the limbs 26 and
28 of bow 20

The two decay pattern modifiers 22 and 24 are duplicates,
accordingly, only decay pattern modifier 24, shown 10 more
detail 1 FIGS 2 and 3, will be considered m detail heremn

Decay pattern modifier 24 has a mushroom-like configu-
ration and a T-like cross-section defined by a cyhndncal
head 42 and an integral, also cylindnical stem 44 Decay
patiern modifier 20 1s fabrcated from a sofl, visco-elastic
malenal, preferably, a visco-clastic matenal with 2 Shore A
hardness wn the range of three to 20 The ratio between the
diameter of decay pattern modifier head 42 and the leagth of
stem 44 15 preferably kept between 1 1 and 5 1 for optimal
effectiveness

One suttable visco-elastic matenal 1s NAVCOM NAV-
COM 1s a soft, amorphous, rubber-ike matenal which
contans a mixture of chioroprene and butyl polymers and
has the following physical properties (representative)

Shore A bardness 17-20
Ultumate  Tensue
Shore  Elongstion Strength Compression Specific
Enviranment A (Perceat} (PS[} Set (Percent] Gravily
Oven aged ? 1,075 373 601 1014
for 12 500 643 73 1025
70 hrs al 29 835 1,069 69 1063
2121 5°F 30 1,058 1621 40 1074
40 316 1,453 WA 1185
90 175 2,440 N/A 1379
7 N/A NiA 563 —_
12 — — 311 —
20 — — 303 —
40 —_ — 224 —
0 - — 186 —
Resihignce At room lempemtre - Medwm
Al high lemperature - Faurly high
Heal resistance Good
Quldoor agny resslanie Excellent
Low temp Aexibulity Good
Abrasion resistance Good
Flex bfc Goad
Solvent resustance
Hy drocarbons- Fawr to good
Oxygenated Fair 1o good
Aur peemeabalaty Low to moderate
Mosture resistance Far
Useful operating lemperature -40° 10 250° F

The nominal dimenstons of the exemplary llustrated
decay pattern modifier are

Head 42
Dameter 1441
Wiudth 038 mn
Slem 44
Dianteter 076 m
Length 0254

The stem 44 of decay pattern modifier 24 can vibrate
toward and away from the longuudinal axis 46 of the device
at any and all directions around the 360° curcumference of
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modifier as indicated bv ellipse 47 1n FIG 3 Al the same
time, the peripheral edge portion 52 of head 42 can oscillate
back and forth at any and all locations around the 360°
circumference of the head m dwrections generally paralleliag
longitudinal axis 46 as indicated by arrows 54 and 56 There
may also be otherwise directed movement of the modifier
head and stem when and afier an arrow 15 released as well
as oscillations set up 1n the head and stem of the modifier
These oscillations and movements 1n total—herein referred
to as “wiggle and nggle”—produce the beneficial shuft
vibration decay patterns realized by employing a vibration
decay pattern modhfier as just disclosed as well as other such
accessones embodying the pnociples of the present inven-
ton mncluding those embodiments disclosed hereafier 1o thus
specification and dfustrated m the drawings These umque
patterns of osallatory movement have been found to be
highly effective in modifying the patterns of vibration set up
1m a baw when an arrow 15 released 1n a positive manner

The dramatic shift 1n the decay pattern of the vibrations
sei up 1o a bow whei an acrow 1s released effected by devices
as just described 1s dramatic as s shown 10 FIGS 17 and 18
FIG 17 shows that there 15 a sigmificant reduction 1 the
amplttude of the vibrations beginmng at lme zero (ime of
arrow release) The spatial analyses of FIG 18 shows a
similar, significant reduction in both the primary frequencies
of the vibrations set up 1n the bow when an arrow 15 released
and 10 the harmomic frequencies of those vibrations

As shown 10 FIGS 2 and 3, the exposed end 58 of decay
pattern modhfier stem 44 15 covered by a layer 60 of adhesive
which 1s protected by a peel-off cover 62 This makes the
attachment of the decay pattern modifier to the associated
Lmb of bow 20 a task of the utmost simpheity All that ss
required 1s 1o remove cover 62 and then press the decav
pattern modifier onto the limb of the bow at the sclecled
location thersalong

In tlus regard, the decay pattern modifiers 22 and 24 are
preferably located near the outer ends of the two himbs 26
and 28 of bow 20 (FIG 1) The placing of the decav pattero
modifiers at these locations has been found to be the most
effective 10 modifying the vibrations set up i bow 20 when
an arrow is released 0 a positive manner

It 1s also preferred that the decay pattern modifiers 22 and
24 be mounied on the mner siles (63 and 636) of the baw
Limbs 26 and 28, 1 ¢ , on the sides of those hmbs facing bow
stnng 32 This keeps the decay pattern modsfiers from being
snagged as the bowman moves through brush or bushes, for
example The same, sigmficant, worthwhile modification o
the vibration decay pattern can nevertheless be oblained by
mountung the decay pattern modifier oo the outer sides §4a
and 6456 of the bow hmbs This arrangement 18 depicted 1o
FIG 4 which shows a decay pattera modifier 65 of Lhe
character descnbed above mounted on the outer side 64a of
bow limb 26

FIGS 4 and 6 of the drawings, to which refereace 1s now
made, depict an alternate arrangement for attaclung a decay
pattern modifier as descnbed above to the mb of a bow,
e g, the lumfy 28 of bow 28 1n ttus case, a threaded fastener
68 15 embedded 1 the stem 70 of decay pattern modifier 72
with the threaded shank 74 of fastener 68 protruding from
the stem Shank 74 is screwed into an wnternally threaded
fitung 76 mounted i the lunb 28 of the bow as shown
FIG 6 This securely attaches the decay pattern modifier 1o
the limb of the how

1n that exemplary embodiment of the invention lustrated
n FIGS % and 6, decay patiern modhfier 72 1s mounted in the
prefered location, 1 e , on the inper side 635 of Lunb 28 Thus
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15 not required, however, and the decay pattern modifier
could instead, if desired, be mounted on the ouler side 645
of the limb

Refernng sl 1o the drawings, FIG 7 depicts, w frag-
menlary form, a compound bow 88 of the split Limb type
The illustrated himb 90 of this bow has two separate, parallel
branches 92 and 94 winch extend from the end 95 of hmb
90 to a locanon just short of the riser 96 of the bow

Like the bow 20 depicted in FIG 1, bow 88 also includes
a bow string 98 strung over cams at the ends of the bow's
two limbs One of these cams 15 shown m FIG 7 and
wdentified by reference character 100

A decay pattern modifier specifically designed for a bow
of the type just described 1s depicted 10 FIG 8 and 1dentified
by reference character 104 Thus decay pattern modifier may
be of the type discussed above and identified by reference
character 24 in FIGS Z and 3 The stem 106 of decay pattern
modifier 104 1s fixed to a flat, elongated, generally nigid
mount 108 The surface 109 of mount 108 opposite the
decay pattern modifier 5 coated wilh a layer 110 of
adhesive, the adhesive being covered by a peel away stnp
112

Decay pattern modifier 194 15 mounted 1o the hmb 3 of
bow 88 (in this case on the outer side 114 of the himb for
purposes of clanty only) by removing protective strip 112
from mounting plate 188 and then pressing the mounting
plate onto limb 90 of the bow 10 fix 1t 1n place The mounting
plate 108 15 onented (1) wath 1ts fongitudinal axis 116 at
right angles to the longitudinat axis 118 of hmb 90, (2) with
the mounting plate spanmng the gap 120 between the two
branches 92 and 94 of imb 90, and (3) with the mounting
plate 108 centered on gap 120 to provide equal area contact
between the plate and the branches 92 and 94 of the bow
limb

An alternate arrangement for attaching a decay pattern
modificr as disclosed herein to the lunb of a spiit hmb bow
15 Ulustrated 1n FIG 9 The decay pattern modifier 1s shown
m more detal and 1denufied by reference character 124 1o
FIG 10 The bow shown wn FIG 9 may duphcate the bow
iltustratcd 1 FIG 7 Therefore, the bow and its llustrated
components have been 1dentified by the same reference
characters m both FIG 7 and FIG 9

Decay pattern modifier 124 has an integral bead 125 and
stem 126 providing the same mushroom shape as the decay
pattern modifier discussed above and the same patterns of
movement as 1s suggesied by ellipse 47 and arcs 54 and 56
w FIG 3

NAVCOM s he preferred matenal from which stabilizer-
assoclaled decay pattem modifier 124 1s fabricated The
dimensions of decay pattern modifier 124 may essentially
duplicate those of the previously described decay pattern
modifiers

Decay pattern modhfier 124 promotes accuracy i much
the same manper as limb-associated decay pattern modifiers
22 and 24 Specifically, when bow striig 98 s released,
vibrations which bave an adverse effect on accuracy are
unavoidably set i the bow and are transmitted from the
stabilizer through the bow 1o the archer’s hand despite
stabilizer 140 Decay pattern modifier 124 alters the decay
patiern of these vibrations i a2 manner which markedly
reduces, 1f 1t does not entuely climnate, the accuracy-
reducing effect of those vibrations

Refernng now specifically to FIGS 10 and 11, the stem
126 of decay pattern modifier 124 15 fixed to a flat, curcular,
generally ngid mount 128, which has a centrally located,
witernally threaded aperture 130
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Employed with decay pattern modifier 124 are (1) a flat,
also ngid washer 132 with a central aperture 134, and (2) a
machine screw 13§ Decay pattern modifier 124 1s mounted
lo the hmb 90 of bow 88 by placing the decay pattern
modifier on one side of limb 90 (again, the outer side 114 of
the Limb has been chosen, only for purposes of clanty)

Next, washer 132 15 ahgned with mount 128 on the
opposite side of limb %0 Then, machine screw 136 1s
displaced through the aperture 134 in washer 132 and the
gap 120 between split hmb prongs 92 and 94 and threaded
1nto mounting component aperture 138 This clamps splht
Lmb proogs 92 and 94 between the mounting component
128 and washer 132, secunng decay pattern modifier 124 in
place

In those embodiments of the invenuon depicted 11 FIGS
4, 7, and 9, the decay pattern modifier 1s also preferably
located toward the outer end of the limb to winch 1t 15
mounted for maximum effectiveness Decay pattern modi-
fiers mounted on the nside of a bow’s limb (see FIGS 1 and
9 as examples) are mounted far enough down the himbs of
the bow from the outer ends of the hmbs to which they are
mounted that the modifiers will not be struck by the inner
run 139 of bowsinng 32 when an arrow s released This
msures that the rebounding run 139 of bowstrnng 32 i wll
not knock the decay pattern modifier off the bow when the
arrow 1s released Tymeally a 0 75 i cdhstance between the
mner run at rest and the bead of the decay pattern modifier
15 sufficient

Turmng now to FIGS 12-14, compound bows are com-
monly equipped with a hydraulic stabilizer intended to offsct
the degradation mn accuracy attrnbutable to the vibrations set
up n the bow when an arrow 15 rcleased

A stabilizer of the type 1n question will typically take the
form of an elongated cylinder A stabilizer of that type 1s
depicted 1 FIG 12 and wlentaflicd by reference character
140 The stabilizer 15 mounted lo, and extends forwardly
from, the niser 30 of bow 20

A significant increase m stability, attributable to a modi-
fication of vibration decay pattern, can be gained by assem-
bling a decay pattern modifier of the type disclosed herein to
the forward end 142 of stabihzer 140 A decay patiermn
modifier of the type depicted mn FIGS. 2 and 3 can be
employed or, alterpatively, one may for example use a
double headed decay patiern modifier of the type shown m
detml wn FIGS 12 and 13 and idenhfied by reference
character 144 Decay pattern modifier 144 has two integral,
disc-shaped heads 146 and 148 separated by an integral stem
150 A second, also integral stem 152 protrudes from the
second head 148, and a threaded fiting (or decay patiemn
modifier mount} 154 1s attached to the free end 156 of stem
152

Decay pattern modifier 144 15 fabricated from the same
types of material as decay pattern modifier 24, and the decay
pattern modifier 15 dimensioned so that stems 150 and 152
can oscillate 1n & 360° arc about the longitudinal axis 158 of
decay pettern modifier 144 with the peripheral edges and of
the two heads 146 and 148 of the decay pattern modifier
being free to oscillate un 360° arcs generally parallel to axis
158 as 1ndicated by the double headed arrows 160 and 162
m FIG 13, and the decay pattern modafier otherwise being
able to wiggle and iggle 10 a manner effecting the beneficial
decay pattern modification

Decay patiem modifier 144 1s assembled (o the outer end
142 of stabilizer 140 by threading the stem 164 of damper
mount 154 wto a dnlled and tapped, blind aperture 165 1n
the outer end of stabilizer 140— ¢ , that end opposite the
rser 30 of the bow
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FIGS 15 and 16 show a vanant 166 of the stabilizer-
associated decay pattern modifier just descnbed The stem
168 of decay patiern modifier 166 1s attached as by adhesive
170 to one end of a mount 172 This mount 1s formed from
a polymer with sufficient ngidity that a bhnd aperture 174
can be drlled and tapped 1n the opposite end of the mount
A fastener threaded mto aperture 174 and into a like aperture
176 in the end 178 of stabilizer 180 mounts decay patiern
modifier 166 1o the stabilizer
As shown 1 FIG 18, a second threader fastener 182 with
two segments 184 and 186 may be supplied with vibration
pattern modifier 166 1n addition 1o, or 10 Lieu of fastener 175
This makes the vibration pattern modifier usable with sta-
bilizers having different diameters of accessory accepting
recesses
Shown 1n FIG 1% 1s the hmb 180 of a spht Lmb
compound bow which may duphcate the how 20 illustrated
mFIG 1 The bow 1s, 1n this case, equipped with yet another
type of decay pattern modifier embodying the prnciples of
the present mvention One of the two essentizlly 1dentical
vibration pattern modifiers with which the bow 1s equipped
15 wentified 1n FIG 19 by reference character 192
Vibration patiern modifier 192, shown m more detail 1n
FIGS 20 and 21, has a head 194, an mtegral stem 196, and
essenfially the same overall dimensions as damper 22 Like
the latter, vibration pattern modifier 192 1s preferably,
though not necessarily, fabricated from NAVCOM Vibra-
tion pattern modifier 192 duffers from 1ts FIG 2 counterpart
pnmarily 15 that matenal 15 ehrminated from head 194 and,
to a considerable extent, from stem 196, leaving recesses
198 and 199 sumrounded by walls 200 and 201 1o the head
and stem of the vibration pattern modifier
Vibration pattern modifiers with a sohd ¢ross secion—for
example, those shown in TIGS 2, §, 8, and 10—have 1n
some cascs been found 1o be so effective 1n damping
vibrations sel up 1n a bow when an arow 1s released as to
overstress the bow hmb, causing 1t to fall Also, 1n some
cases, the vibrations are damped so effectively that the
vibration pattern modifier fails The manner m which the
vibrations are damped can be so modified as to avoid the
just-discussed problems by “hollowing out” the decay pat-
tern modificr as shown in FIGS 20 and 21
Vibration patlern modifier 192 1s fastened 1o the bow limb
190 as by the ilfusirated adhesive 202 or 10 any other
convenient manner
It wall be apparent to the reader that the wnvention may be
embodied i many forms 1o addihon {0 those disclosed
heremn without departing from the spunt or essential charac-
teristics of the invention The present embodiment 15 there-
fore to be considered 1n all respects as illustrauve and oot
restrictive The scope of the invention 1s indicated by the
appended claims rather than by the foregoing descnption
and tbe drawings, and all changes which come wathin the
meamng and range of equivalency of the claims are there-
fore miended 1o be embraced therein
What 15 claimed 1s
1 In combination
a bow which compnses a nser and limbs extending 1n
opposite directions from opposite ends of said niser,
and
an elastomeric polymer a componenl operatively associ-
ated wath each of said hmbs for modifying the decay
pattern of the vibratioos set up wn the himbs of said bow
when an arrow 15 released
2 A combmation as defined 10 claim 1 1 which the bow
bas solid hmbs
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3 A combmnation as defined 10 claim 1 1 which the bow
has split limbs

4 A combmnation as defined mn claam 1 wheremn the
components associated with the limbs of the bow are alike

5 In combination

an archery bow,
a bow stabilizer, and

a devace for modifyng the decay pattern of vibrations sct
up 1 said bow and sad stabilizer when an arrow 1s
teleased,

said bow compnising a raiser and limbs at opposite ends
of said nser,

said stabihzer compnsing an elongated member having
first and second ends, the first end of the clongated
member being fixed to the nser of the bow,

the decay pattern modifying device bewg fixed to the
second end of sad member, and
said device compnsing or being a member fabricated
from an elastomenc material
6 A device for modifying the decay pattern of ihe
vibrations set up m an archery bow when an arrow 1s
released, sard device comprising

a vibration pattern modifymg component which has an
micgral head and stem and 1s fabneated from an
elastomenc matenal, and

2 mechamsm for attaching said component to a bow limb

7 Adevice as defined in claim 6 10 which the head and

stem of the device are so configured and related that

the head and stem of the device are free to wiggle and
nggle when an arrow 1s released and wibrations are
consequently set up 1n the bow

8 Adevice as defined in claim 6 10 which the elastomeric

matenal from which the decay patiern modifying compo-
nents are fabnicated compnses a muxture of chloroprene and
butyl polymers

9 A device as defined mn claxm 6 10 which the component

attachment mechamsm compnses a layer of adhesive

10 Adevice as defined 1o claim § 1o which the companent

allzching mechanism comprises

a threaded fastener miegrated with said component, and

a complementary, mternally threaded msert which 1s of
sufficient ngadity to hold said fastener and 1s adapted to
be 1nstalled 1n the hmb of 2 bow with which the decay
pattern modifying device is to be associated

11 A device as defined 1o claim 6

which 1s designed for a split hmb bow, and

has an atiachment mechamsm comprnsing a ngid mount
which (a) 1s fixed 1o an end of sad stem, and (b) 15
dimensioned and coanfigured to span a gap between
branches of & spht bow and to be fixed to sawd branches

12 A device as defined in clam 11 1 which the attach-

menl mechanism comprises an adhesive for securng the
mount to the branches of the spht bow himb

13 Adevice as defined in claim 6 12 whach (he atlachment

mechamsm comprises first and second clamp elements
adapled to be seated on opposite sides of 4 split bow hmb
kaving two branches with a gap therebetween,

a threaded fastener so mtegrated with the first clamp
element as 1o be extendible through a gap between two
branches of a split bow hmb, and

a fiting ntegrated with the second clamp element nto
which the fastener can be threaded,

said vibration patiern modifying component being fixed
to the second clamp component
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14 Adecay pattern medifier for an archery bow stablizer,
said modifier compnising
a ficst component which has an integral head and stem and
1s fabricated from an elastomenc matenal,
a second, 1nternally threaded component which 1s affixed
1o the first compeneot, and
a fastener which 15 threadable into the second modifier
component,
the second component of the decay pattern modifier being
sufficiently rigid to retamn the fastener 10 said second
companent of the decay pattern modifier
15 A decay pattern modifier as defined in claim 14 1o
which the head and stem of the first modifier companent are
50 related that the component can wiggle and piggle when an
artow 15 released and thereby modify the decay patiern of
vibrations set up n the component of the bow to which the
decay pattern modifier 1s attached
16 A decay pattern modifier as defined 1 claim 15 o
which the head and stem of the first modifier component are
so related that
the stem of the first decay pattern modifier component can
move 10 any and all directions 1 a 360° arc relative to
2 longitudinal axis of the modiher, and
any 4nd all penpheral portions of the head of the first
decay pattern modifier component can oscillate toward
and away from the stem of said first component
17 A decay pattern modifier as defined in claim 14 1
which the material from which said first component 15
fabricated comprises a mixture of chloroprene and butyl
polymers
18 A decay pattern modifier as defined 1n claim 11 which
has an 1plegral, annular element spaced along sad stem from
said head,
said annular element belng free to wiggle and j1ggle wih
said stem and said head
19 In combination
a bow which comprises a nser and hmbs extending 10
opposile directions from opposie ends of said niser,
and
a component operatively associated with sach of said
hmbs for modufying the decay patiern of the vilirations
set up 10 the limbs of said bow when an arrow 1s
released,
each decay pattern modifying component
having a head and a stem 1ntegrated with sad head, and
bewmng fabneated from an elastomenc material
20 A combination as defined 1 claim 14 wherein
the stem of cach decay pattern modifving component 1s
fixed at ap exposed end to that hmb of the bow with
which 1t 15 associated, and
the decay pattern modifying component 1s so capable of
wigghng and jiggling as to effect said modification of
vibrahion-decay patiem
21 A combipation as defined n claim 19 wherein each of
the decay pattern modifying components comprises an adhe-
sive on a0 exposed end of the component’s stem for attach-
ing the component to the associated bow Limb
22 A combuination as defined 1n claum 19 wherein
a ngid element 15 50 fixed to an exposed end of the stem
of each decay pattern modifying component 1o
strengthen the umon of said component o the associ-
ated bow Limb
23 A combunation as defined 0 claym 22 10 which each
of the decay pattery modifying components has an adhesive
on an exposed face of the npgid element
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24 A cominnation as defined 1 claim 19 wherein

each decay patlern modifying component comprises an
wtegral, threaded fastener, and

Lhere 1s a complementary threaded nsert 1n the associated
bow hmb and extending through a gap between
braoches of sad hmb into which the f{astener 1s
threaded

25 A combiwation as defined 1o clam 24 which com-

prises

a first element fixing said one component to said bow hmb
segment, and

a second element for fixing the decay pattern madifier to
said second component

26 A combination as defined i claim 19 1 which

each limb of the bow has a spiit hmb segment compnsing
two parallel branches with a gap therebetween, and

each decay pattern modifier comprises components for
clamping the modifier to the split segment of the
associated lumb
27 A combimnation as defined 1 claim 26 wheremn the
components for securmng the modifier to the split Lhmb
segment of the associated bow hmb comprise

a first component which 1s fixed to an exposed end of the
vibration decay pattern modifier stem and 18 seated on
one side of the split imb segment,

a second, complementary component scated on the oppo-
site side of the split hmb segment, and

a fastener arrangement for clamping the first and second
branches of the spht imb segment between said first
and second components

28 A combination as defined m claim 27 wheremn said

fastener arrangement comprises

an nternally threaded component integrated with sad first
compenent, and
a complementary, externally threaded element ntegrated
with said second component and threadingly engage-
able wilh the first 1ntemally threaded component
29 A combination as defined 1 claim 19 m which the
elastomeric matenal from winch the decay patiern modify-
mg components are [abricaled comprises a visca-
glasuicmuxture of chleropreae and butyl polymers
30 A combination as defined in claym 19
which 1ncludes a bow stnng, and
wheren each of the bow hmbs has an ynner side facing the
bow sinng and an outer side
31 A combumation as defined 1n ¢lum 30 wherein each
decay pattern madifying componeni 1s mounted o the outer
side of the associated bow hmib
32 A combination as defined 1n claim 30 wherein,
each decay pattern modifying component 18 mounted 1o
the mner side of the bow hmb wih which 1 1
associated, and
the component 15 so located alopg the associated bow
Limb as to space the head of the component sufficiently
far from the bow string that said bow strng does not
wterfere with the decay pattern modifying wiggling
and yggling of the component or knock the component
off the bow Limb when an arrow 1s released
33 A combination as defined in clam 19
which compnises a fastener for mountuing each of the
decay pattern modifying components to 1ts associated
bow lunb, each said fastener having
a head embedded 1n the stem of the associated decay
pattern modifying component, and
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[57] ABSTRACT

Small, effective, lightweight, vibration damping devices
for implements winch are subject to impact. These de-
vices have a head and a stem and are fabricated from a
soft elastomenc matenal. The stem 15 capable of oscil-
lating over a 360° span in directtons generally normal to
the longitudinal axis of the device. The peripheral part
of the head can oscillate around 1its circumference m
directions generally parallelmg that axis

13 Claims, 6 Drawing Sheets
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1
VIBRATION DAMPING

TECHNICAL FIELD OF THE INVENTION

The present invention relates to novel, mmproved
methods and systems for so damping impact-generated
wvibranons as 10 keep those vibrations from discomfort-
g or paiung the wielder of an mplement in which the
vibration onginated

DEFINITION

The term ‘“‘implement” as employed heremn 15 in-
tended to encompass wielded devices designed to im-
part and recerve umpacts including but not hputed to
golf clubs, baseball and softball bats, tennis rackets, and
hammers

BACKGROUND OF THE INVENTION

It 15 common for the vibrations set up 1n an unplement
by 1mpact to sting the wielder's hands. This stinging can
Jead to flinching, an altered gnip, and other phenomena
which adversely affect & player’s performance,

The wibrations can also cause senious injury For
example, the stuff graphite and other lugh tech handles
of modern tenms rackets vibrate at high frequencies,
and the result 15 a hugher incidence of debihitating tenms
elbow

Others have attempted to solve the problems attribut-
able to impact-generated wibrations with wibration
dampers in or attached to the handle of an implement,
see US Pat. No. 3,941,380 1ssued Mar 2, 1976 to La-
coste One drawback of this prior art approach 1s that
the feel of the implement upon impact 1s deader This
dead feel adversely affects the wielder’s performance
Another drawback of this pnior art approach to offset-
tmng the effect of impact-generated wibrations 15 that
they act too slowly, and the damage 15 done before the
mapact 1s damped.

SUMMARY OF THE INVENTION

There have now been invented and disclosed herein
certain new and novel wibration damping systems
which have the advantage over those heretofore pro-
posed that they act almost instantaneously and therefore
effectively kesp unwanted wibrations from being trans-
wmitted to the hands of an implement wielder. Instead
the energy 15 advantageously mmparted to the object
struck by the implement. At the same ame, the modus
operandi of these novel systems 1s such that the wielder
is unaware of any adverse change in the feel of the
1mplement upon 1mpact.

The novel vibration damping systems of the present
mvention are fabricated from a soft viscoelastic poly-
mer and have a mushroom-hike configuration provaded
by a head and an integral stem. The vibration damper is
attached to or installed in the handle of an smplement
which can advantageously be subjected to vibration
damping The head and stem of the system are so con-
figured and dimensioned that: (1) the stem can vibrate
or gscillate generally normal to the longitudinal axis of
the muplement handle 1n any radizl direction, and (2)
penipheral portions of the damper head can oscillate in
dwrections generally parallel to that axis at any location
around the circumference of the damper head

1 dampers employmng the prnnciples of the
ention have the advantage that harmful vi-
y damped by the dissipation of energy before
transmitted to the wielder of the implement.
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This 1s particularly important when the impact occurs
off center or otherwise outside of the sweet spot of the
mnplement as 1t 15 impacts 1n those locations that typi-
cally generate the most detrimental vibrations Or, from
another viewpomt, the damping devices disclosed
heremn have the umportant advantage that they n effect
significantly mcrease the sweet spot areas of the imple-
ments to which they are attached.

The novel wibration damping devices disclosed
heremn also have the advantage that they effect to only
a mummal extent the natural resonance frequencies of
the implements with which they are employed. This 15
mportant The dead and other strange, performance
affecting feels attributable to the use of damping devices
which do have a sigmificant effect on natural resonance
frequencies—for example, those disclosed m the above-
cited U.S Pat. No. 3,941,380—are avoided

Another important advantage of the novel dampers
disclosed herenn is that they are hght and small enough
that, even if exposed, they do not interfere with the
swing of the implements with which they are associ-
ated. The damping devices are simple and relatively
casy and mexpensive to manufacture The devices also
have the advantage of being versatile 1n that they can be
used to advantage to dampen deleterious vibrations set
up mn a wide vanety of implements

The objects, features, and advantages of the nvention
will be apparent to the reader from the foregomg and
the appended claims and as the ensuing detaled descrip-
tion and discussion of the invention proceeds in con-
Junction with the accompanyng claims

BRIEF DESCRIFTION OF THE DRAWING

FIG. 1is a perspective view of an energy dissipating,
vibration damping device constructed 1 accord with
and embodying the prmcipies of the present invention,

FIG. 2 15 a section through the handle end of a
woaden bat equipped with an energy dissipating device
as iliustrated m FIG. 1,

FIG. 3 is an exploded section through the handle end
of a hollow bat equipped with a second form of energy
dissipating device embodying the prninciples of the pres-
ent mvention,

FIG. 415 a section through the handle end of a hollow
bat equpped with a third form of energy dissipating
device embodying the prnciples of the present inven-
tion,

FIG. 5 15 a view of the butt ead of a tennis racket
equipped with an energy dissipatng device embodying
the principles of the present invention;

FIG 6 and 7 are sections through the butt eads of
tenms rackets equipped with two other forms of energy
dissipating devices employing the principles of the pres-
ent invention,

FIG. 8 15 a section through the grip end of a golf club
equipped with an energy dissipating device embodying
the principles of the mvention;

FIG 915 a view showing the movements made by a
device as depicted 1o FIG. 11 the course of dissipating
energy imparted to a bat equipped with the device,

FIG. 1015 a graph showng the decay of vibrations set
up In a conventional, wooden bat by an impact on the
bat;

FIG. 11 15 a graph of the character presentec -

10 showng the significant and unexpectedly fa

of-decay of the impact-generated vibrations set up inja__~
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wooden bat equipped with an accessory embodying the
principles of the present mvention,

FIG. 1215 a graph showing the decay of vibrations set
up 1n & convenhonal, hollow aluminum bat by an mmpact
on the bat,

FIG 131s 2 graph of the character presented as FIG
10 showmng the sigmificant and unexpectedly faster rate-
of-decay of the impact-generated vibrations set up m a
hollow alummum bat equipped with an accessory em-
bodying the pninciples of the present mvention;

FIG. 1415 a graph showmg the decay of vibrations set
up in a conventional tennis racket with a graphrte han-
dle by an 1npact on the racket,

FIG 15 is a graph of the character presented as FIG
10 showing the decay of vibrations set up by an impact
on a racket of the same type but equpped with a pnior
art damping device; and

FIG 16 1s a graph like thase presented in FIGS. 14
and 15 but showing the significant and unexpectedly
faster rate-of«decay of the vibrations set up m a like
tenmis racket equipped with a vibration damping acces-
sory embodying the principles of the present invention

DETAILED DESCRIPTION OF THE
INVENTION

Refernng now to the drawings, FIG. 1 depicts a
vibration damping device 20 embodying the principles
of the present invention, and FIG 2 depicts a solid,
wooden bat 22 of the type used in basebal! and softball.
Thus bat is equpped with vibration damping device 20
In this embodument of the mvention, vibration damping
device 20 18 attached to the exposed end 24 of the bat
handle 26 with an appropriate adkesive 28 such as Super
Glue or Adcam 728

Vibration dampmg device 20 has a mushroom-hike
configuration and a T-like cross-section defined by a
cyhndrical head 30 wath an annular, depending, periph-
eral ip 31 and an ntegral, also cylindrical stem 32.
Vibration damping device 20 15 assembled to bat handle
26 with the exposed end 34 of stem 32 adjacent and
bonded to the exposed end 24 of bat handle 26. The
longitudinal centerline 36 of the vibration damping
device is coincident with the longitudinal axis 38 of bat
22. Vibration damping device stem 32 consequently
extends in the same direction as the bat, and head 30 15
onented normally to longitudinal centerhine 36 of the
bat.

Vibration dampung device 20 1s fabnicated from a sofi,
viscoelastic matenial, 1 e, a viscoelastic matenal with a
Shore A hardress in the range of 3 to 20 The preferred
elastomer is NAVCOM, a soft, amphorous, rubberlike
viscoelastic material available from Vibration Technol-
ogy Incorporated, Redmond, Wash NAVCOM con-
tams a puxture of chloroprene and butyl polymers and
has the following physical properties

Shore A hardness 17-%0

Com-
Ultmate  Temsile  pression
Eawn- Shore Elongation, Strength Set §
roament A {Percent) (PSI}  (Percent) Gravity
7 1,075 37 601 1014
12 €00 643 73 1.025
20 835 1,069 69 1.063
30 1,056 1,621 40 1074
40 326 1,453 N/A 1185
%0 175 2,440 N/A 1319
T N/A N/A 363 -_
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-continued
Shore A hardnets 17-90

Com-

Ultmate  Tepsile  pression
Envi- Skore Elopgation, Strenpth Set Specific
ropment A {Percent) (PSI)  (Perceat) Gravity
70 hrs at 20 - s —
2ES5F 40 — — 24 —_
o0 — 186
Resilience At room temperature -
Medwum
At high temperture -
Fardy high
Heat-resistance Good
Outdoor aging resistance Excellent
Low temp flexibility Good
Abrasion resistance’ Good
Flex ldfe: Good
Sclvent resistance
Hydrocarbons - Fair to good
Oxygenated - Faur to good
Air permeability Low to moderate
Mossture sesistance. Far
Useful operatmg —4Q° to 250° F
temperatyre

Also important 1s the ratio between the diameter d of
vibration damping device head 30 and the length 1 of
the relatively short stem 32, For vibration damping
device to function effectively, it 1s essential that the
ratiod | be between 51 and 11

The illustrated, exemplary vibration dampmg device
20 1s fabricated from the preferred NAVCOM matenal
and has. a head 30 which is 1.6 inch m diameter and 0 25
wch thick, a stem 32 which is 0 178 inch long and 0 5
inch in diameter, and a weight of 4 grams.

The fabricating of vibration damping device 20 from
a viscoelastic matertal with a hacdness and the relative
proportions specified above produces a device which
effectively and rapidly dampens vibrations when bat 22
strikes a ball, particularly if the ball 1s not struck on the
“sweet spot” of the bat and the familiar, stinging sensa-
tion is consequently felt. The vibration damping effect
is attnbutable to the dussipation of the energy imparted
to bat 22 upon impact by the novel pattern of vibrations
thereupon set up 1 vibration damping device 20 (see
FIG. 9

The stem 32 of vibration damping device 20 can vi-
brate 1n directions generally normal to longitudinal axes
36/38 as shown by arrows 40 in any and all directions
around the circumference of the stem. At the same time,
the penpheral edge portion 42 of vibration damping
device stem 30 can vibrate around the circumference of
the head m directions generally parzlleling axes 36/38
as indicated by arrows 44 This pattern of oscillatory
movement 15 uniquely different from that of prior art
vibration dampers such as the pendulum-like devices
disclosed in the in the *380 patent and significantly con-
tributes to the superionty of the novel vibration devices
of the present invention

The effectiveness of vibration damping device 20 was
confirmed in tests in which bat 22 was suspended and
then impacted Vibrations were detected with a piezo-
electric pickup which had a mass of less than two grams
and therefore had a negligible effect on the .
set up in bat 22 The data acqured by the piez
pickup was processed through a DSP 16 data acqurs
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tion system compnsing a digital spectrum analyzer and
an oscilloscope and employmng modified hypersignal
software

FIG 10 shows that Jarge magmtude vibrations per-
sisted 1n the undamped bat 22 for a penod of 100 mulli-
seconds or longer and that wvibrations of sigmficant
magnitude were still present after 2 period of 500 milb-
seconds In contrast, the large magnitude vibrations n
the bat equipped with wibration damping device 22
were gone after a period of 10 milliseconds, and vibra-
tions of the magnitude remaming in the undamped bat
after the 100 mullisecond test pertod had disappeared
after approximately 25 milhiseconds

The damping of the large magnitude vibrations mn the
confirmed 10 milhsecond time period 15 significant This
elimmates the stinging and other unpleasant sensations
felt by the user, especially if bat 22 meets a ball outside
of the bat’s sweet spot. The result is the ehimination or at
least drashc reduction of the fatigue, flinching, and
other movements which make the batter less effective;
and of the possibility of injury is munimized. From an-
other viewpoint, vibration damping device 20 has the
advantage that 1t significantly and advantageously in-
creases the area of the bat's sweet spot, again contnbut-
ing to batting efficiency

As pomnted out above, an unlinuted vanety of devices
or implements subj¢cted to impact may advantageously
be equipped with vibration damping devices employing
the principles of the present invention One of these 1s of
conrse the wooden bat 22 just discussed.

Another 15 the widely used, typically alumminum, hol-
low bat employed 1 softball and baseball FIG 3 de-
picts a bat 50 of that character as equipped with a de-
vice 52 embodying the principles of the present inven-
tion for damping vibrations set up by an impact upon
bat 50 The bat shown 1n FIG 3 has a hollow handle 54,
and vibration dampmg device 52 1s mstalled m the cav-
ity 56 at the exposed end 57 of the handle

Vibration dampmg device 52 1s much like the device
20 of the same character discussed above. It 15 fabn-
cated of & soft, viscoelastic matenal such as a NAV-
COM; and 1t has a head 58 and stem 59 with a d ! ratio
1n the range specified above

In this embodiment of the mvention, a fithng 60 1s
1nstalled 1n the hollow handle 54 of bat 50, and vibration
damping device 52 is fixed to that fithng as by the illus-
trated screw 61.

Fitting 60 has a trapezoidal section That section 1s
defined by (2) a side wall 62 with dimensions and z
configuration complementing those of bat handle 54,
and (b} a flat, laterally extending, integral support 63
with a centrally located, drilled and tapped, through
bore 64 Typically, fittng 60 15 press fitted mto bat
handle 54 and retained in place by friction or dmmen-
sioned so that the msert can be retamed n place by an
appropnate adhesive or 1n any other suitable manner

Vibration damping device 52 1s installed 1n the handle
end cawvity 56 with (a) the exposed end 66 of stem 59
secatcd on the laterally extending component 63 of fit-
ting 60, and (b) a central bore 68 through vibration
damping device 52 abigned with the threaded aperture
64 in fitting 60. Screw 61 1s then displaced through a
central opening 70 1 a washerlike reinforcement 72
toward the exposed end 66 of vibration demping device

1 threaded through the aperture 64 in fiting

. vibration damping device 52 1 place.

.mbly is completed by attaching a cover 74 1o
54 of bat 50 to cover the opemung 76 1n the
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6
exposed end 57 of the bat handle. Threads, an adhesive,
fniction, or any other appropriate approach may be
employed to hold cap 74 1n place

The results of hollow bat ume analyses conducted as
described above are shown graphically i FIGS. 12 and
13. Larger magmtude wibrations were damped 1n less
than 12 milliseconds 1n the bat as equpped with the
device 52 shown m FIG 3 whereas they persisted for
over three times that long 1n the undamped bat Vibra-
tions of significant magnitude persisted over the 100-
mullisecond duration of the test in the undamped bat but
for less than 40 mulliseconds in the damper-equipped bat
50 Again, therefore, vibration damping 1n accord with
the principles of the present invention would mmimzze,
if not entirely ehminate, stinging and other unplezsant
sensations, reduce fatigue and prevent injury, and make
batters more effective by de facto mcreasing the sweet
spot of the bat.

An siternative vibration damper for hollow imple-
meats such as softball and baseball bats is depicted in
FIG. 4 and ideanfied by reference character 80, In this
embodunent of the mnvention, the vibration damping
device 80 15 configured and dimensioned like the vibra-
tion damping device 52 shown in FIG. 3 but wathout the
central aperiure formed mn the latter. The wvibration
damping device is bonded with an appropriate adhesive
or m any other suitable manner to a spade-sectioned
fitttng 82, This fiting has a longitodinally extending
stcm 84 of essentially the same diameter as vibration
dampimng device stem 59, and 1t 1s the exposed ends 66
and 86 of the two stems 59 and 84 which are bonded
together

Frtting 82 also has an 1ntegral, mam body element 88
of ewrcular configuration with a tapered, comical nose
section 90. Nose secthon 90 facilitates the movement of
the assembled vibraton damper 80 and fitting 82 in the
direction indicated by arrow 92 in FIG 4 to install the
vibratton damper 1n the depicted location in the hollow
handle 54 of bat 50 Otherwise, fitting 82 has an mtegral
segment 93 which, hke side wall 62 of the FIG. 3 fithng
60, 15 dimenstoned and configured for retention 1n bat
handle 54 by friction or an adhesive or 1n any other
desired manner

Fitting 82 will typically be made of a harder material
than vibratton damping device 80 so that the latter will
vibrate 1n the patterns discussed above and shown 1n
FIG 9

As mn the FIG 3 application of the mvention, the
opening 76 in the exposed end 57 of bat handle 54 1s
covered by a cap 74 after the assembly of vibration
damping device 80 and fitting 82 is press fitted or other-
wise mstalled in the bat handle

Referring sull to the drawmg, FIG 5 depicts a tennis
racket 100 with a handle 102 having an exposed end
portion 14 surrounded by a conventionzl cup-like grip
106 typically fabricated from polyurethane. A vibration
damping device of the character discussed above and
diustrated in FIG 2 and identified by the same refer-
ence character 20 is adhesively bonded or otherwise
fixed to the end surface 108 of grip 106 Device 20 15
provided to dampen vibrations sct up mn handle 102
when racket 100 strikes a tennis ball

FIGS. 14, 15, and 16 show, i graphical form, the
results of time analyses of a graphute racket With: (a) no
damping device (FIG. 14), (b) a damping device as
disclosed in above-discussed U.S. Pat. No. ¥ .
and (c) damping device 20 adhesively bonde
exposed end surface 108 of the racket. Both devic,

10
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proved to have vibration damping capabiities (compare  dewice employing the principles of the present 1pven-
FIGS 15and 16 with F1G 14) However, 2 companson tion to rapidly dampen large magnitnde vibrations with
of FIGS 14,15, and 16 makes 1t apparent that the damp-  tee sigmficant and advantageous resnlts discussed
ing device 20 employmng the principles of the present  sbove Golf club 170 has a conventional, hollow handle
invention damped large amplitude vibranons almost § I72 The vibratoa damping device instalted tw this ban-
one-thurd of the time sequired for the prior art dampmg  dleatits exposed or free cad 174 is Wdentified by refer-
device to be effective with these large magnitude vibra-  enge chasacter 176 Other major components of the
tions being damped less than 8 multiseconds. This vibraton damper-equpped golf club 170 molude a con-
{ransiates directly into major upprovements into terms  ventional grip 178, a grip support 186 which also sur-
of- ehrmnathon of sungng and other unpleasant sensa- 10 rounds and houses vibration dampiag device 176, and
tons 26 well as fatigue, 1 the prevention of njury, and  an mternally threaded cap or cover 182 at the exposed
1 improved performance by vistue of the de facto m-  end 184 of the guip support.
crease m the size of the tennis racket’s sweet Spot. The vibration damper 176 fllustrated m FIG. 8 resem-

FIG, 6 depicts yet another specie of the present m-  bles the vibration Aamper/support assembly 80/82 de-
venbon in which xmpact-attnbumblc yibrations setupm 15 picted m FIG. & It has: (2) a handle gnpping damper
the handle 120 of 2 tenis racket 122 are damped witha  support 186 with a tapered ©of pointed, mstallation-
device embodyng the principles of the present inven- facilitating nose 188; and (b} a0 integral damper 190 of
tion. The particular damping device ublized in tins mushroom-like configaration. The damper part of fhe
application of the invention generally duplicates the device bas a circular head 192 and a stem 194, In the
dawping device 52 depicted in FIG. 3 20 illusteated embodiment of the fnvention, stemt 194 re-

A longitudinal extending cavity 124 opens onto the  places the two separate stems 59 and 84 of the damper/-
exposed end surface 126 of temms racket pandle 120 support system showt 1 FIG. 4
Vibration damping device 52 is mstalied 1 cawity 124 The mtegral damper component 190 also }as a sec-
with the expased end 66 of the dampung device stem 56  ond, stem 196 longstudinalty afigned with stem 194.
firmly contacting racket handle 120 at the innet end 128 25 Stem 196 1s capped by 2 sacoud, laterally extendng,
of the cavity. crreudar head 198 disposed m spaced, paralie] relation-

In this appheaticn of the invention, the screw 63 of  ship to head 192, Stems 194 and 196 are both dimen-
the damping device is a conventional wood screw. Itis  sioned and configured for oscillation in the srsow 40
threaded into handle 120 to hold the dampng device in  directions (see FIG- 9) Vibration damper ‘heads 192 and
place agamst the tenmis racket bandle A gnp 106 like 30 198 are dimenstoned and configured for osciltation 1
that Nustrated in FIG. 5 is then nstalled on the exposed  the amfow a4 directions This provision of multiple,
handle end 126 to cover the apen end 130 of the damp- osculatable beads and stems makes vibratwon damper
mg device-recelving recess 124 and thereby compleie component 190 particularly efficient and effecuve.
the assembly process Vibration damper device 176 15 essembled to the

Agother, albeit possbly less efficient, arrangement 35 hollow shaft 172 of golf club 170 by dusplacing it 1 the
for damping impact-generated vibrations set up in the  &OW 200 direction. This displacenient is contmsed
handle 120 of tenms racket 120 and employing a vibra- antil support compoaent 186 is seated in the bore 202
tion Samper 10 88 depicted in FIGS 1 and 2 15 illus- through shaft Y72 1 tongitudinally spaced relationship
wated i FIG. 7. In this case, the vibration damping 1o the exposed end 174 of the shaft with the heads 192
device is fized by the (lustrated band of adhesive 140 ta 40 and 198 of the vibration dampet component 190 located
a relatively rigid, cup-shaped damping device support/ beyond that shaft end As discussed in conunction with
grip 144, the FIG. 4 embodiment of the invention, frictios, au

Gy 144 is typically fabricated from 2 material such adhesive, or agy othes appropriate mechanism cat be
as vinyl Tt has a side wall segment 146 which surrovnds  employed to fetain support component 186 in place
the free or exposed end segment 148 of racket bandle 45 Ibe assembling of the vibration damper device 176 to
120. 1t also bas an jutegral, laterally extending segment  $he hollow go¥f chub shaft 172 is followed by the instal-
150 which spans the open end 130 of cavity 124 and has tation of grip support 180, This component, which is
a central pedesial 152. As shown m FIG. 7, adhesive fabricated of 2 relatively stiff material such as sheet steel
140 fastens the exposed end 34 of vibration damplig or mylong, has a necked down segment 206 configured
device stem 3210 pedestal 152 with the head 30 of the 30 and dimensioned 10 complement the inner surface 208
vibratton damping device facing the inner eud 128 of  of the bore 202 through goif chub shaft 172 Grip sup-
cavity 124 port 180 also has: {a) an wtegral, laterslly extendng

Refernng now 1o FIGS. 4, 6, and T, 1t is moportant  flange segrment 212 which abuts the outer end 174 of
that there be a clearance gap 153 (F1G 4), 154 (FI1G. €), golf club shaft 172; and {b) & sacond, lso Tongiudmally
or 153 (FIG. T) between the periphery 156 FIG 4,157 55 extending and integral, damper bousing segient 214
(F1i5 &), or 158 (FIG 7) of the vipranon damping which protrodes bcyondthccxposed end 174 of the goif
device head 58 or 30 and the mde 159 or 160 of the  club shaft Integral segment 214 has 20 outer diameter
cavity 56 or 14 in which the vibration dampig device  matching that of the golf club shaft 172, the outer su-
is mstalled. It is also essental that this gap extend  face 216 of segment 214 consequently constituting A
around the eatire circnmaference of the damping device 60 extension of the outer sucface 218 of the shaft, This hike
head. This is required s0 that the stem of the myolved  duametes extension of hollow ghaft 172 afforded by the
damping device can oscllate or move 1 the arrow 40 segment 214 of grip support 180 altows grip 178 to
Airections (se¢ FIG. 9) and so thai the margnal portions transition smootily from the shafi to the grip support,
of the damping device heads can oscillate 1 the aTTOW making the gnp «ieel right” to the golfer. »
O« Ateanwn~ng. Both patterns of movement &e required 65 Asin the FIGS. 4, 6, and 7 embodiments of the inven-

ing devices to function effectively. tion, 0 annular gap 220 is provided between the
“jub 170 depicted 1 FIG 8 is another umple- eries 122 and 224 of damping device heads 192 un
. can advantageously be equipped with 2 and the inner, eylindncal gacface 226 of supper
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ment 214 This accommodates the FIG 9 depicted
patterns of oscillation of the heads and damping compeo-
neat stems 194 and 196

The assembly process 1s completed by the instailation
of cover 182 over the exposed, open end 228 of gnp
support segment 214 The lustrated, exemplary cover
182 has a laterally extending, domed segment 230 and
an internally threaded, cyhndncal side wall segment
232. Cover 182 1s screwed onto the externally threaded,
free end segment 234 of grip support segment 214 until
the exposed end 236 of cover side wall 232 reaches the
exposed end 238 of grip 178 and the domed segment 230
of the cap 15 seated on the exposed end 184 of the gnp
support segment 214

The 1nvention may be embodied :n many forms with-
out departing from the spint or essential characteristics
of the invention For example, devices with even more
than two stems and heads can be employed, and 1t 1s not
necessary that the device be located at the end of the
implement handie. The present embodiments are there-
fore to be considered n all respects as llustrative and
not restrictive The scope of the mvention 15 mdicated
by the appended claims rather than by the foregomg
description All changes which come within the mean-
ing and range of equivalency of the claims are intended
to be embraced therein

What 15 claimed 15

1. The combination of an implement and an accessory
which keeps deletertous, impact-generated vibrations
from bemng transmitted to a wielder of the implement,
said accessory bemg fabrnicated from an elastomer and
having a mushroom-like configuration defined by a
stem and an integral head, said stem being fixed to said
mplement and bemng configured for vibration free of
contact with said implement 1n directions which encom-
pass a 360° arc and are generally normal to the longitu-
dinal axis of the accessory, and said head being dimen-
sioned and configured for implement-free vibratonal
bending of its penipheral edge at all loci around the
circumference thereof in first and second, opposite di-
rections generally paralleling the longitudmal axs of
the accessory

2. A combination as defined 1 claum I 1 which the
ratio of bead width to stem length 15 1n the range of 5.1
to LI

3 A combnatton as defined in claim 1 in which the
Shore A hardness of the elastomer from which the
damper mezns 15 fabricated 15 m the range of 3 to 20

4 A combmation as defined i claim 1 mn which the
elastomer from which the damper means 15 fabnicated
comprises an amorphous mixture of butyl and chloro-
prene polymers

5 A combmation as defined mn clamm 1 m wiuch the
mmplement has a handle and the combination mncludes
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10
fastener means for attaching said damper means to said
handle.

6 A combmation as defined in clarm 5 in which the
mmplement has a handle with an exposed end, there s a
cavity in said exposed end of said handle, sad damper
means ts located in said cavity, and there 15 sufficient
clearance between the head of the damper means and
the wall of the cavity that the damper means does not
touch sad wall dunng impact-effected displacement of
sai] damper means

7. A combmation as defined 1n claim 1 i which said
implement has a handle and the combination includes an
adhesive for attachmg said damper means to said han-
dle

8 A combinatton as defined in claim 1 m which the
damper means 1s so constructed and fabricated as to
decrease the rate-of-decay of wvibrations set up mn the
unplement by the impact

9 A combination as defined in claim 1 in which the
unplement has & component adapted to stnke a game
object and a handle and the damper means 1s located at
an exposed end of said handle

10. A combmation as defined m claim 9 in which the
damper mezns is located exteriorly of and attached to
the handle.

11 A combmation as defined in claim @ in whrch the
damper 15 mstalled in saad handie

12 The combination of an implement and an acces-
sory which keeps deleterious, impact-generated vibra-
tions from bemg transmitted to a wielder of the mmple-
ment

said accessory bemng fabricated from an elasiomer and

having a mushroom-like configuration defined by 2
stem and an mtegral head,

said stem bemng fixed to said inplement and bemg

configured for vibration in directions which en-
compass a 360° arc and are generally normal to the
longitudmat axis of the accessory;

said head being free of said implement and configured

for vibration of 1ts penipheral edge around the cit-
cumference thereof 1n first and sacond dwrections
generally parallehing the longitudinal axis of the
8CCessory;

said implement having a component adapted to stnke

a game object and a handle, the accessory bemng
mstalled 1n and protruding from an exposed end of
said handie;

and said mmplement comprising a4 grip which sur-

rounds satd handle and a protruding part of the
accessory and a cover which cooperates with said
gop to envelope the accessory

13 A combination as defined 1z claim 12 in wiuch the
implement comprises 2 gnp support fixed to the ex-
posed end of the handle mside of and m abutting refa-
tionshup with that part of the gnip protruding beyond
the handle

* % % x ¥
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