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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON AT SEATTLE

C00-1392/

PRECOR INCORPORATED, a Delaware

Corporation,
Civil Action No
Plaintaff,
COMPLAINT FOR UNFAIR
v COMPETITION AND
DECLARATORY JUDGMENT OF
BRUNSWICK CORPORATION, a Delaware PATENT INVALIDITY AND
corporation, and LIFE FITNESS a diviston NONINFRINGEMENT
thereof,
Jury Tnal Demanded

Defendant

Plaintiff Precor Incorporated ("Precor”) hereby alleges the following aganst Defendant
Brunswick Corporation
PARTIES AND JURISDICTION
1 Plammtiff Plamtiff 1s a Delaware corporation with 1ts principal place of business at
20001 North Creek Parkway, Bothell, Washington Precor 1s actively engaged n the manufacture,
distribution and sale of exercise equipment including various treadmiils 1n the Western District of

Washington
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2 Defendant Upon iformation and belief, Lafe Fitness 1s a division of Brunswick
Corporation, a Delaware corporation with its principal place of business at Franklin Park, Illinois
Life Fitness/Brunswick conducts extensive business within this judicial distnict, including the
distribution and sale of exercise treadmills

3 Junisdiction_and Venue Inter alia, this 1s an action for unfair competition and for

declaratory judgment of patent invalidity and non-infringement of US Patent No 6,095,951 ("the
'951 patent") assigned to Brunswick Corporatton This Court has subject matter jurisdiction
pursuant to 28 U S C § § 1338, 1331, 1367, 2201 and 2202, and 15 U S C § 1121 Venue 15 proper
i this district under 28 U S C § § 1391(¢c) and 1400(b)

BACKGROUND

4 Related Litigation This matter anses out of the same set of facts which 1s the subject

of htigation between the same parties mvolving the tdentical exercise equipmerit 1n this judicial
district under US Dustrict Cause No C94-1586C  On September 23, 1999 this Court therem
entered a Stipulation and Order of Dismissal, dismussing with prejudice Brunswick/Life Fitness'
claims against Precor for unfair competition, patent mismarking, and infringement of related U S
Patent Nos 5,599,259 and 5,752,897 and Claims 38-39 of US Patent No 5,382,207 (respectively
"the '259, '897, and 207 patents”) See Extubit A hereto On January 30, 2000, following a jury tnal
and related proceedings, the Honorable Edward Rafeedie entered an order confirming the jury's
verdict nvahidating Life Fitness' 207 patent, findimg Life Fitness gulty of unfair competition and
assessing prejudgment nterest and attorneys fees 1 favor of Precor under 35 US C § 285 See
Exhibit B hereto On April 19, 2000 the Court entered a further Order assessing attorneys' fees
against Life Fitness in the amount of $4,044,14040 See Exhibit C hereto Life Fitness has
appealed the Courts' Order to the U S Court of Appeals for the Federal Circuit

5 Lafe Fitness' Announcement of Notice of Allowed Claims re the '951 Patent On

October 21, 1999, shortly after the jury began 1ts deliberations mm US Distnct Cause
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No C94-1586C, Robert Hood, Life Fitness’ Sentor Vice President, approached Wilham W. Potts,
Chief Executive Officer of Precor In the well of the Court, Hood handed Potts an envelope
enclosing the USPTO's Notice of Allowability, attached hereto as Exhibit D Hood advised Potts
that one or more of Precor's current treadmill offenngs would mifringe the patent which would
shortly 1ssue, as evidenced by the Notice of Allowability However, Hood noted that, because of the
mordinate expense and inconvenience of the previous litigation, both parties should not mstitute
Iiigation regarding the expected patent without each company's careful consideration of the other's
respective position and a full opportunity to explore out-of-court settlement options Hood was
particularly adamant that the past litigation had been unwise 1n that 1t harmed both parties in the cyes
of the public 1n general and the exercise mdustry in particular Hood expressly assured Potts Life
Fitness would not 1nstitute itigation regarding the newly allowed claims without providing advance
notice and an opportunity to fully consider and address the matter privately

6 Life Fitness' '951 Patent On August 1, 2000, United States Patent No 6,095,951,

entitled "Exercise Treadmill” 1ssued to Brunswick ("the '951 patent”) A true and correct copy of the
'051 patent 1s attached hereto as Exhibit E On August 1, 2000, the same date the patent issued,
contrary to 1ts earlier agreement and wholly without advance notice to Precor, Brunswick/Life
Fitness instituted suit against Precor in the US Dastrict Court for the District of Delaware under
US Distnict Court Cause No 00-691 for infringement of the '951 patent See Exhibit F hereto
Brunswick/Life Fitness' transparent attempt in so filing was to inconvenience Precor, which has no
regular office or employees situated 1n Delaware, and to deprive the US Dastrict Court for the
Western District of Washington of due consideration of the matter, which would be particularly
appropriate, given this Court's previous rulings regarding the family of patents out of which the '951
patent arses

7 Scope of 951 patent The disclosure and claims of the '951 patent closely parallel the

disclosure and claims of the '207, '259, and/or '897 patents, previously asserted by Life Fitness
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against Precor 1n the related litigation referenced under paragraph 4 above, the bulk of which claims
were dismissed on summary judgment, dismussed with prejudice 1n the Court's September 23, 1999
Order, or previously declared invalid as a matter of law by this Court on January 30, 2000 Any
differences between previous claims contained 1n the '207, 259 and '897 patents and claims of the
'951 patent consist solely of the addition of elements disclosed 1n the specifications of the earlier
Life Fitness' patents or otherwise well known 1 the prior art, which facts are well known to
Brunswick/Life Fitness. Brunswick/Life Fitness therefore could have no reasonable or good faith
belief 1n the validity of the claims of the '951 patent

8 Muitple Patenting of Same Invention The disclosure of the '951 patent was drafted
by Brunswick/Life Fitness patent attorneys Michael B McMurry and Kathleen A Ryan, and
purportedly oniginate 1n an invention concerved and reduced to practice wn 1987  Yet this invention
1s fully disclosed 1n the 207, '259 and '897 patents, also prosecuted by Mr McMurry and Ms Ryan
A patent must give public notice of the scope of the claimed invention and to allow one to
legiimately design around or otherwise avold infringement of the patent It 1s therefore grossly
unfair and mequitable to allow Brunswick/Life Fitness to obtain new patent claims covering subject
matter which has previously been disclosed but not claimed i multiple eatlier patents, particularly
under the circumstances at 1ssue herein

9 Invalichty of "951 Patent Upon information and behef, the claims of the '951 paient

are invalid and unenforceable against Precor In particular, and without limitation, Precor alleges the
following alternattve and cumulative grounds of mnvahdity

a The patentees did not mvent the subject matter patented, nor did they make

any mvention or discovery, either novel, onginal, or otherwise, within the meaning of

United States Code, Title 35
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b The alleged invention was made by another in thus country before the
patentees' alleged imnvention, and such other person had not abandoned, suppressed, or
concealed 1t

C New matter was introduced mto the disclosure and claims during the
prosecution of the application for said patent

d The patent does not particularly point out and distinctly claim the part,
improvement, method, steps, or combination which the patentee claims as their
invention, as required by Title 35, United States Code

e The specification does not contain a written description of the invention and
of the manner and process of making and usmg 1t, 1n such full, clear, concise, and
exact terms as to enable any person skilled 1n the art or science to which 1t pertains, or
with which 1t 18 most nearly connected, to make, construct, compound and/or use the
same, and the descniption does not adequately explamn the principle or the best mode
1 which the patentees contemplated applying that principle so as to distinguish it
from other inventions, as required by Title 35, United States Code

f The claims, and each of them, of the patent are excessively vague and
indefimte and do not distinctly point out and define the invention

g The claims, and each of them, are not directed to patentable combinations, but
are directed to mere aggregations of parts or steps, means, or elements which were
matters of common knowledge 1n the art to which said patent relates before the
alleged 1nvention and more than one year prior to the date of the application for the
patent

h The claims consist wholly of elements previously determined unpatentable 1n
the hitigation described under paragraph 4 above and/or additional elements disclosed

but not claimed 1n the previously 1ssued 207, 259 and '897 patents, and therefore
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constitute matters of common knowledge n the art which were dechcated to the
public

1 The structures disclosed 1n the patent are inoperative and incapable of
accomplishing the imtended result, and are not useful within the meaning and
requirements of Title 35, United States Code

] In light of the prior art at the time the alleged invention was made, the subject
matter as clasmed 1n the patent would have been obvious to one skilled 1n the art to
which the alleged mvention relates and does not constitute a patentable invention

k The alleged invention or discovery was disclosed in a United States patent to
another, the apphcation for which was filed before the alleged mvention by the
patentee of the patent 1n suit

1 More than one year prior to the filing of the ongimnal application which
matured into the patent in suit, the alleged mvention was patented or described m
printed publications 1n this or foreign countnes, or was m public use or on sale in this
couniry

m Before the alleged invention or discovery by the patentees, the alleged
invention was known or used by others than the alleged inventors and was on sale n
this country and was patented or described in printed publications 1n this or foreign
countries

n If there be any invention 1n the subject matter of the patent 1n suit, which 1s
denied, the patent nevertheless was not obtained i a manner consistent with the
provisions of Title 35, United States Code

0 The claims of the patent 1n suit are functional, indefinite, and broader than the

alleged invention as set forth 1n the specification of the patent in suit
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P The assertion of the claims of the '951 patent 15 barred by this Court's prior
January 30, 2000 Order under applicable doctrines of res judicata or collateral estoppel

10 Non-infringement of ‘951 Patent No Precor treadmill 1s within the scope of any vahd

claim of the '951 patent.

CAUSES OF ACTION

11 Unfair Competition; Bad Faith Litigation Conduct ILife Fitness and Precor are

compettors in the exercise industry, offenng similar products, including treadmulls as descrnibed
above for both the commercial and consumer markets Brunswick/Life Fitness' actions in
prosecuting the '951 patent and assertion of infringement claims against Precor in Delaware are part
of a contining pattern of intentional conduct constituting unfair competition  Inter ahla,
Brunswick/Life Fitness has prosecuted and obtamed muluple patents on the same unpatentable
subject matter, which patent(s) Life Fitness knows or should have known to be mvalid, and which
are asserted agamst Precor for improper purposes, and to force acquiescence to Life Fitness' illegal
demands  Brunswick/Life Fitness' actions caused Precor to bear inordinate expense and
mconvenience in defending against claims ansing from the earlier asserted 207, 259 and '897
patents, and the assertion of the '951 patent 1n Delaware 15 a continuation of Brunswick/Life Fitness’
improper use of the legal process

12 Declaratory Judgment A justiciable controversy exists between the parties

concerning the vahdity, infingement and enforceability of the '951 patent
PRAYER FOR RELIEF
Wherefore, Precor requests the following reltef against the Defendant

1 Declaratory Judgment A declaratory judgment that the Precor treadmills do not

infringe the '951 patent, that the '951 patent 1s mvalid and unenforceable, and that the previous

verdict and orders of this Court under U S Dustrict Court Cause No C94-1586C are res judicata or
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collateral estoppel of Brunswick's claims for infringement of the '951 patent 1n the above-described
Delaware action,

2. Inmjunction For preliminary and permanent injunctions preventing Brunswick/Life
Fitness from proceeding further wath 1ts recently filed Delaware action and enjoining Brunswick/Life
Fitness' continuing unfair competition,

3 Punmitive Damages For punitive and exemplary damages under RCW 19 86,

4 Attorneys’ Fees For an award of Precor's actual attorneys’ fees and costs pursuant to

35USC §285and RCW 19 86, and
5 Other Relief For such other and further relief as the Court deems just and proper
JURY DEMAND
Precor demands a jury tnal on all 1ssues triable by a jury
274
Dated this day of August, 2000.

CHRISTENSEN O'CONNOR
JOHNSON & KINDNESSH+-

/

A 2365

F Ross Boundy, WS o 00403
Steven V Gibbons, WSBA No 14,028
Steven P Fricke, WSBA No. 25,070
Attorneys for Plamuff

Precor Incorporated
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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON AT SEATTLE

1 PRECOR INCORPORATED, a Delaware
Corporation,
12 Cnral Action No C94-1586C
Plaintiff
13 STIPULATION AND ORDER OF
>) ) v DISMISSAL
\D LIFE FITNESS, a division of BRUNSWICK

CORPORATION, a Delaware corporation
< 16 successor 1n interest to LIFE FITNESS, a New

A York partnershup, THE LIFE FITNESS
.;r’ 7 COMPANIES L P, (fka LF HOLDINGSL P )a
K74 Delaware lirmited partnership, LF HMG INC | a

Delaware corporation, and MANCUSO/EQUITY
19 PARTNERSHIP NO 2 L P, a Delaware hmited

partnership,
20
Defendants
21
22
23 STIPULATION
24 The parties hereto, through their attorneys of record, hereby stipulate and agree as follows
5 1 The caption to this case should be amended as indicated above,
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1 2 Life Fitness has asserted causes of action aganst Precor's current treadrull Models

3 917, 921 and 925 for infringement of US Patent Nos 5,599,259 (the 2359 patent) and for

3 infringement of the S 752,897 (the '897 patent) by those and other Precor madels Life Fitness has
4 never asserted any cause of action against Precor's cumrent Models 917, 921 and 925 for
5 infringement of U S Patent o 5,382,207 (the 207 patent).

g 3 Precor's cutrent treadmull Models 917, 9 21 and 9 25 are constructed as depicted in
7 the engineenng drawings attached hereto as Extubits A-1 to A-3,

g 4 On September 1, 1999, Life Fitness told Precor through its draft Pre-Tnal Order that
9 tt would pursue at tnal only 1ts claims of infringement of claim 37 of the *207 patent against the hsted
10 treadmll models [ife IN'tness wrate that it had “determined that it will not pursue at trial any of the
I other claims pleaded 1n 1ts November 21, 1994 Answer and Counterclaims or i its May 22, 1998
12 Complaint ™ These other claims include claims that had been pleaded for unfair competition, for
13 patent mismarking, and for infringement of the ‘259 and 397 patents against Precor’s past and
14 current treadmll madels

15 5 Life Frness’ position was expressly confirmed in the Pre-Tral Order the parties

15 submrtted to the Court on September 7, 1999,

b 6 Precor wishes further to document Life Finess’ decision to hmit s claims to
18 infringement of claim 37 of the ‘207 patent As such, Life Fitness rerterates its decision to dismiss
15 with prejudice the following claims and causes of action
20 (a) all claims of mfringement under the ‘259 and '897 patents against all past and
21 present Precon treadmulls
29 (b) all causes of action for unfair competition and patent mismarking as previously
23 pled 1n paragraphs 21-27 of its November 21, 1994 Answer and Counterclaim
24 and paragraphs [7-26 of s May 22 1998 Complaint (later conschdated
25 herein), and
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] (c) all claims for infringement of dependem Claims 38 and 39 of the 207 patent

2 7 As a result of Life Fitness' decision, Precor's claims for non-infringement, invalidity
3 and unenforceability of the 259 and '897 patents are rendered moot, and Precor therefore withdraws
4 those claims without prejudice
5 Dated this13th day of September. 1999
6 BARTLIT BECK HERMAN CHRISTENSEN O'CONNOR

PALENCHAR & SCOTT JOHNSON & KINDNESS!™-

| Y S

Leonard A Gail

10 Phitp S Beck F Ross Boundy, W 3
Rebecca Weinsten Thomas D Theisen. WSBA No 11,990

I Attorneys for Defendant Attorneys tor Plainnff

(2 Life Fitness Precor Incorporated

13

ORDER OF DISMISSAL

o THIS MATTER having come on pursuant to stipulation, and good cause bemg shown, the
v Court hereby ORDERS as follows

° 1 The caption to thts case shall be amended as indicated above,

' 2 All of Life Fitness' previously pleaded claums at 1ssue in this case vader US Patent
® No 5599259, US Patent No 5,752,897 and all previousls pleaded assertions of infringement at
? 1ssue n this case under Claims 38 and 39 of U S Patent No = 382 207 are disimissed with prejudice.
* 3 All of Life Fitness' previously pleaded claims of infringement at issue m this case
. agamst the current Precor Models 917, 921, and 9 25 wreadmulls, tllustrated i the attached
= Exhibits A-1 10 A-3, are dismssed with prejudice,
# 4 All of Life Fitness' previously pleaded claims for unfair competition and patent
? mismarking are dismissed with prejudice, and

3
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5 Precor's claims for non-infnngement, invalidiy and unenforceability of the 259 and
‘897 patents are distmssed without prejudice

G This Order 1s expressly entered without preudice to Precor's continuing claims for
damages, attorneys' fees and costs relating ta the Life Fitness' claims dismissed in this Order, or to
Precor’s right to defend against any future assertion of infringement of the '207. '259 and '897 patents

on the basis that they are, rater alia, invahd, unenforceable or barred by laches or estoppel

Dated this Y dayof D = . 1999

United States Distoct Court

PRESENTED BY:

CHRISTENSEN Q'CONNOR
JOHNSON & KINDNESSH -

1 f7

N\

m&ﬁ&@%&@zm
F Ross Boundy BA 00403

Thomas D Thersen, WSBA No 11,990
Attorneys for Plaintiff Precor Incorporated

APPROVED FOR ENTRY
NOTICE OF PRESENTATION WAIVED

BA%CWN PALENCHAR & SCOTT

Phihp § Beck

Leonard A Gail

Rebecca L Weinstemn

Attorneys for Defendant Life Fitness
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T-936  PT02/08  E-154
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2
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4 .
5 w 7
6 : e n .
8 . -« UNITED STATES DISTRICT COURT
9 1 WESTERN.DISTRICT OF WASHINGTON
10 ﬁ = ATSEATTLE
11
IZ} preECOR INCORPORATED, 3 Defawaro | Case No. C94-1586C .
13 Corpotation, - , '
=y Plaintiff, . ORDER GRANTING-IN-PART AND
M DENYING-IN-PART PRECOR’S OMNIBUS .
15 0 v. .5 .. | MOTION FOR POST-TRIAL RELIEF '
LIFE FITNESS, a New Yorkparmqrstu
16| TF HOLDINGS, L., a Dalowacs o * "
17 | Corporation; and MANCUSQ/EQUITY, | |
PARTNERSHIP NO.2, LY., aDclawzre :
18 h mtﬂdpa.[:f!mmp, . ,: ;l
19 ‘ Defendants., o 4 :
20 ;
The Court has read and considered the papers filed in commection with plaintiff Precor,
21 % - <o
u Inc.*s (“Precor’) Qmmibus Motion For Past-Trial Relief, and deeming the matter fit for
T | resalution withour the need tor orat argmﬁmr, TDOW NFLEUY Lot biam dsats 7 aeagy
23 -- N
CONCLUSIONS: ‘
24 - TR
[11 Precor sccks gn injmnﬁon “prohibiting Life Fitness’ further unfair competition,”
:ﬁ}\% .
> pursusnt to the jury’s ﬁndxng“\ﬂlaf L}fc Fxmass engaged in unfair competition prior to the issuance,|
ﬂ of Life Fimess’ “Skomnslﬂ" pafmt in 1995 Before that patent issued, Life Fitness admittedly
27
told 1tz treadmull daalers and others in the trmdmlll industry that it had 2 valid patent on the
28




Feb-01-00

*g

E'S{wch\m&w“"‘

I agrees that an injunction against fhe }eﬁé@d mddels s not an appropriate remedy at this time,

23
24

25 i treadmills found by the jury to infinge the Birrell'design patent.

26
27
28
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“FlexDeck’” techuology and that Precor infinged that patent. However, no evidence was
mntraduced at tn,al cancm acts by Lifc Fitness after the Skawonski patent issucd in 1995 that
would constitute unfair courpetxtmn Thc Court has no authority to issue ap injunchon to prevent

behavior that was not consldered by t!le Jury at trial, so Precor must address any new acts of .
unfair competition by new lcgal ;acuon, Accordingly, the Court DENIES Precor’s request for an
~ ' i ¥
injunction preveuting Life Fitn&ss’ further un.t'air comp! etition.
4

[2} Precor also secks an inj unc‘aon ‘prolu“bmng infingement of the Birrell design
patent,” pun;uant to thé jury’s ﬁ::xchn;I that L1fe Fxmess wilfully infringed Precor’s “Birrell”
pateat. The Court has discretion to issue an injunstion to prevent further infringement of a pateny |
"under 35 U.S.C. § 283, afid this discietion is generally used in favor of the patent owner unless L
there is gaod maci:on fo;'aaing oﬂlermatir} See, e.g., W Gore & Assoes,, Tne. v Garock, Tnc,
842 F.24 1275, 1281 (Fod, Cir. 1988);, The Court may not, however, enjoin produsts that have
1ot been found by the jmjr o inﬁ'iﬁ,‘ge‘lgfe‘cdr's petent, and therefore any igjunction must be
specifically tajlored to compo&‘Wd:h ihe Juty s findings. See, £.g., Square Liner 360, Inc. v.
Chisum, 691 F.2d 362,378 (8"‘ ChrAwsz) s

{3] Thej Jury in this case b?flsgdmd cwdcnce of three specific Life Fitness weadmill
maodels, namely }]10(1&15 23506, 4000 fnd 45 00, and> -found that those models infringe the Birrell
design patent. Life Fitness now alleges that those models have “andergons a ‘face lift,™ and
argues that any injunctiod would therefore be inappropriate. To the extent that Life Fitness'
praducts have h-can costfietically changffd from the models considerad by the jury, the Cauxt

- C‘“
- ‘ﬁ - EPR BT L — I .
YR~ SRR s oA R VP Toly F G T

ULat s sl RS~ Vet aneqiGn T ifa Ritnaca madels found by the jury

to infrmge, The Court THEREFGRE:ENTQINS the firther use, sale, offer for sale or
manufacture by Life Fitness §T the specitlc embodiments of the models 3500, 4000 and 4500

(4] Precor further seéks judgment Ky the Court that Claim 37 of Life Fitness’
Skowronski patent is (2) invalid as amatter of law, and (b) not infringed by Precor. The jury
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10
11
12
13
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16 _§ the patentes. Because Prgcor elected at trial to recover loat profits under § 289, the Court finds

R e

23
24
25
26
27
28
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. R
made a factual finding that Claim 3;1 Off thy Skowronski patent is not entitled to a prierty datc
earher than April 17, 1991, The paLhss stipulated at trial that should the jury make this finding,
Clarm 37 would be mvalid as 2 mauegofiaw. On the record before it, the Court finds that the
jury’s verdict on Claim 37 was supporfed.by sufficient evidence, and thus the Court adopts the
} jury"s finding and finds that Claim 37 is INVALID AS A MATTER OF LAW, The Court

[S1 Precor also seeks an award of increased damnages, pursuant to 35 U.S.C. § 284, based
on the jury’s finding that ;f.ife Fit;wss wﬂlﬁlﬂy infringed the Birrell patent. Precor clected at trial
H to recover Life Fitness® total profits under 35 U.S.C. § 289, not “damages™ uoder 35 US.C. §

J 284, which statufe provides for recoveryof damages which the Court may increase “up to three

2]

6 § farther finds that Precor does not infringe Claim 37 as a maiter of Taw. r
7

8

9

times.” The Federa! Circuit has autherifatively determined that 35 U.S,C. § 289 does not
{ anthorize the Court to award arfificréase.in a patentee’s total profits. See Bragn, fnc. v.
Dymamics Corp. Of America;975F:2d 815, $24 (Fed. Cir. 1992), Indeed, Braun reversed an

award of treble § 289 profits that was premised on a § 284 enhancement analysis, holding that
“the distriot court clearly exceeded its statitory anthority™ in increasing the total profit awarded

DENIES Precor's Motion For Increased Damages.

[6] Precor als secks an zecSynting of-additional damages for infringement of the Birrell
patent after September 30, 19993idnd fur'a judgment for such damages, As the parties dispute the
manner in which profit figureg-aré dérived, the Court ORDERS Life Fitness to provide full

o= — L ow PR S &
moL TR e Sl Gl 0 Lo TR

B %“ﬂ"ﬂ?:e‘*z*m‘-f 14 3000 ar tn it gvoss profifs for sales
of Lifo Fitness’ mddels 3500, 4000 dd4500 treadmills occurring on end after Octaber 1, 1399,
Upon receiving this information Precor méy subimt 1ts claim for darnages relating to these sales,
whereupon Life Fitness shall have 2 wegks in which to file its response, if any, with the Court.
[71 Precor further séeks an award of prejudgment interest, puosuant ta 35 US.CL § 284,
on the damages found by the jury. The*Court has substantial discretion in awarding prejudpgment

]
3

44
f
«ty
-
f
£

that Precor is not entitled'to § 284 enhanced damages under Brauy, and therefore the Court A

.
.
o
-3~

-



Feb-01-00 t

T

R T T~ D" R - - B

10
i1
12
13
14
15
16
17
18
19
20

“ - I{
. -

24
25
36
27
28

bal Liuteres’c, but notes that prejudgment interpst is typically awarded absent justification for
withholding it. See, e.g. General Motors Com. v Devex Corp., 103 8§.Ct. 2058 (1983). Upon
the record before it, including the jury’s finding of willful infringement, the Court finds that an
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sward of prejudgment interest 15 appropriate in this case, The issue befors the Court, however, is
the appropriate manner in which to caleulate that award. Life Fitness argues, and the Court
agrees, that Precor’s request for an interest rate of 17.6%, apparently based on Precor’s
borrowing rate, is mappmpnamiy speculatwe and unsupported. Having reviewed both the
testimony of Lifc Filness witness Julles,]]am and the record befores it, the Cowt finds that the
appropriate prejudgment interest.rateds the prime rate of interest, compounded quarterly. The
Court therefore GRANTS Preé¢dr’s motisn, and BEREBY ORDERS Life Fitness to pay
prefudgmeant interest to Precoron thejury’s awerd of $5,250,000 at the prime rate of interest,
compounded quarterly. AR _ ‘

[8] Finally, Precor sdeks an award of ettameys fees and costs pursuant to 35 US.C. §
285 and Washington state's Unfair Business Praotices Act (“UPBA!), RCW 19.86.010 et seq.
35 U.S.C. § 285 pexmits the Cowrt to award “reasonable attomey fees to the prevailing party” in
“exceptional cases.” Washingion's UIPI‘?-A, on the-ather hand, parmits the Court to use its
discretion in ewarding rcasoninlc-aién\;’n{eiy’h fiseg spent successflly proscouting a violation undsr
the Act Sec, ae., State Blabie 676 P2d 963, 971 (Wash. 1984).

(9] Thejucy found in fivar of Péecdr both on its infringement claim, awarding Precor
$5,250,000, and on its unfairconipetitied clainis, awarding no damages. The jury further foumd
in favor of Precor an Life Fimess’ counterclaim for infringement, finding that Life Fimess®

R P A Tl e e et e S AR e ARta which renders Claiux? 37invalid. Thus, the
Court notes as a preliminary matterthatPrecor is-clearly the “prevailing party” on the claims at
issue in this litigation for‘purposes 6f bath § 285 and the UPBA. The remaining issue for the
Coust to decide, therefore, is whether ths is an“exceptional” case within the meaning of § 285.
The jury’s finding of willful infringerfient, thongh stwong evidence that this is an exceptional
case, is not dispositive on that paint.s Seg, &.g., Delta-X Corp. v, Baker Finghes Production Tools,

ici_‘f\i:q

- -
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Inc., 984 F.2d 410, 413-14 (Fed. Cir. 1993_). The Court also considers other factors, including

whether Life Fitness astcd m bad faith, in determining whether an award of attomeys’ fees is

appropriate under § 285, Seaid.

{10] The Court fras beforo 1t 4 substantisl record indicating that this s au exceptional
case within the meaning of 35 U.S.C. § 285. Strong evidenocs was presented attrial indicating a
deliberate attempt by Life Fitness to capy Procor’s Biqell patent design, including Life Fitness’
intemal documents that coutai_ucd sgveral notations stating that Life Fitness shonld “match
- Precor.” Also, the Court beli;x;cs‘ﬁ:afllafe Fimess® overwhalming trial tactics are evidence of its
intent to damage Pr.Ecor, its direct competitor i the treadinill industry, For example, Life Fxtncss
originally accused Precor of infringing 39 elaims of the ‘207 Skowranski patent. See
Deglaration of F. Ross Boundy, at 10:10-16: Thirty-six of the 39 claims were resolved on
summary judgment, many without evidentiary opposition from Li:t-'e Fitness, Seeid. Life Fitness
argued strenuousty, howeVer; that factusl-issnes precluded summary judgment on inflingement
clzims on its “259 and ‘897 patents; claims that had arpiisbly extended the life of this ltigation
by over two years. Thenp, at or shortly:before the pretrial conference, Life Fitness dropped its
259 and ‘897 mﬁmgcmcnr cimm@suhsequmﬂy arguing that Precor should not be peomitted to -
infroduce evidence relating tn those c‘iaxms et fial.

[11] The Gowrt notes'that L.ife Fitness’-trie} strategy not only greatly increased Precor’s
costs in bringing itéinfringement 6laim o trial, but also substantielly lengthened the time during
which Life Pitness was abla ta mﬁiﬁgc Precor’s &c&gn patent. Precor filed suit against Life
Fitness for infriogement of the Burell-patent in late 1994. Life Fitness continued to praduce

-
o B e L So- —e1t - P4 R
EEU 2 iR e TR

G rnmeataledueg weelee hafnre fhe start of 1dal, at which point Life

Fitness intraduced a new, non-infringing design, The Court believes thar these facts further
suggest that Life Fitmess acted in bad fatth in prolongiag this litigation, as Lafe Fitness continued
o use the infringing design for dcaijly'ﬁire years after Precor filed suit, for over a year after the

Patent Office re-examined the'Birrelpatent, and oply stopped using the infringing design on the
verge of trial. ¢

g

.H._.

a

fa Y




o 00- 2-MJP Document 1  Fil Page 27 of 1
Fob-01 ua‘m §9an F&%%grpﬁr‘% JP Document & 5124 0 ks oo OF—:s?O

1 [12] These examples demonstrate, in the Court’s opinion, that Life Fitness engaged ina
pattery of unnecessary pleading and delay which substantially mcreased both the time and

p=-Y

expense required to bring this matter to trial. Though Precor was certainly not without fault in
i adding to the over-lihgation of this case, based on the jury’s finding of willful infringement and

necessary to consider this an “exceptional case™ within the meaning of 35 U.S.C. § 285. Based
on the same analysis, the Court finds that it has the discretion to award Precor attomeys” fees
under Washington state law. Sm, n.g., Black, 676 P.2d at 971. Accordingly, the Court will

2

3

N

5 || the record before it, the Court finds that Life Fitness® conduct rises to the level of bad faith

6

7

]

9 { award Precor its reasonshle attorney’s foes both for preveiling on the patent claims at {ssue in

10 | this Yitigation and for successfully prosecuting its clatms for unfair competition in violation of the

ukmgm .

12 [13] Precor seeks $5,367,463.86 in sttomeys’ fees, and has submitted in camera
13 { documentation to support the reasonableness of those fecs. Life Fitoess argues, and the Court
14

agrees, that Life Fitness should have-an opportunity to review Precor’s attarneys’ fee

o
" 15 | documentation #ud respand, if appropriate, before the Court issues its final judgment as to those

16 || fees. Accordingly;-the Court:ORDERS Precar to file and serve on or before February 14, 2000,
17 §f explapation and justification of thése febs it belicves to he payahle by Life Fitness pursuant to

18 B this Order. Life Fitness shall file and servé its refponse, if any, on or before February 28, 2000,
19 } and Precor shall file its veply, if aay; on'or before March 6, 2000. Finally, the Court has

Z4 1 B ALLECLLAREAR AL TR EULRLEGAAEELAREAEAL FLELEARELUAUAARAAELEALTA R AR EEEURET AU AR ARV
P2 B AL VLARLLRAUEAS R ATARR TR TA AR BAATARIARAA LU CAUARIAIEIAREAAIRIRAI LA VTR

-k
T nr
Bk ki any wvnane wa oo

23

B R AU L TERARIIRIESA AR AL AR
\\\\\’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
BULIUUERTAUS U RRTIUILTREEARAURRRAEAR WA RUELCERAEEUIARA RGBT TR AR

.2 70 TR ARATA AT AAHATRELTURAREARERLARELVARER AU SRV AR RTTITERA TR
sy ‘e, <55 T3 4

24

‘g

. . a
27 - . .o

28 Vool
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considered Precor’s arguments for prejudgment interest an any Court ordered altorneys’ fees, and

HEREBY DENIES Precor’s request for such interest as being both speculative and excessive,
IT IS SO ORDERED.

IT IS FURTHER ORDERED that the Clerk of the Court shall serve, by United States mail or by
telafax, copies of this Order on counsel for the parties in this matter.

Dated:  //30 foo

,,z,,%e/

EDW.
Senior United States Dj Judge

+
{

.

——
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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON
AT SEATTLE

FPRECOR INCORPORATED, a Delaware | Case No C94-1586C

Corporation,
Plaintiff, ORDER RE PRECOR’S MOTION FOR
ATTORNEYS® FEES AND COSTS AND
v RELATED PLEADINGS
ILiFE FITNESS, a division of
BRUNSWICK CORPORATION, a

Delaware corporation, SUCCESSOr 11t
interest to LIFE FITNESS, a New York
parmersinp, THE LIFE FITNESS
COMPANIES L P., (fka LF HOLDINGS,
L.P.}, a Delaware linuted partnership; LF
HMG INC., 2 Delaware Corporation, and
MANCUSQ/EQUITY PAR RSHIP
NG 2, L.P, a Delaware Limited
parinership,

Defendants

The Court has read and considered the papers filed i connection with plantiff Precor,
Inc.’s [hereinafter “Precor’™] Motion for Attorneys’ Fees and Costs, and hereby reaches the
following CONCLUSIONS

[1]1 On January 30, 2000, the Court granted Precor’s Motion for Attorneys’ Fees and

ordercd Precor to serve defendant Life Fitness with documentation supporting Precor’s request

8G/20 4 8il~l LZBEVERE124 13 124318 (Q sn-wotd  wegS g0 O0~G(-Idy
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1 || for $5,367,463.86 The parties were further ordered to brief the reasonableness of Precor’s
2 || claimed fees. Precor responded to the Court’s order by requesting an award of $6,484,166.17 in
3 l attorneys’ fees, plus enhancements, without adequate explanation or justification for 1ts new
4 || calculations ' Life Fitness filed a Response arguing, wnter alia, that the “lodestar” factors
5 || applicable in determunung attorneys’ fees awards support a reduction of Precor’s claimed fees by
6 || 20%>
7 [2] The amount of an award of attorneys’ fees m a crvil case 15 deterrmned by a “lodestar™
8 || method See Blanchard v. Bergeron, 109 S.Ct. 939, 945 (1989). Usmg tlus method, the amount
9 | of the fee 15 estimated by multiplying the number of hours reasonably expended on the litigation
10 || by areasonable hourly rate. Sce Pennsylvama v, Delaware Valley Citizens' Counctl for Clean
11 | Air, 106 S.Ct 3088, 3097 (1986) However, “[t]here remain other considerations that may lead
12 [ the district court to adjust the fee upward or downward.” Hensley v, Eckerhart, 103 8.Ct 1933,
13 I 1940 (1983) Those considerations include the twelve factors set forth in Johnson .. (Georgia
14 | Highway Express, Inc., 488 F 2d 714, 717-719 (5™ Cir 1974) See, e.g., Stryker Corp. v,
15 | Intermedics Orthopadics, Ine., 898 F Supp. 116, 120-21 (ED.NY 1995), affld , 96 F.3d 1409
16 |t (Fed Cir. 1996). These factors are (1) the tume and labor requured, (2) the novelty and difficulty
17 || of the questions, (3) the skall requisite to perform the lcgal service properly, (4) the preclusion of
18 {| other employment by the attorney, (5} the customary fee, (6) whether the fee 15 fixed or
19
20 { The Court agrees that Precor 15 entitled to recover the costs of preparing its
attotneys’ fee request. However, Precor also has the obligation of clearly
21 1 articulating for the Court what thosc fees are and why they are reasonable, mstead
of merely submutting pages of billing schedules m the hopes that the Court will
22 uncarth the related fees. Precor’s memorandurm on the subject does no more than
m.ake the bare assertmn that Precor 1s cnntled to such fccs Ses Precor's
23 - A e
as, at 10.5-17.
24 12 The Court HEREBY GRANTS Defendant’s unopposed Motion for Leave to File
25 Response Memorandum i Excess of Twelve Pages, and GRANTS Defendants’
unopposed Motion for Leave to File Surreply in Response The Cowrt has
26 considered these pleadings 1n deciding Precor’s Motion for Attormeys’ Fees The
Court has also considered Precor's objections to the Seifert and Manbeck
27 declarations submutted by Life Fitness, and hereby overrules said objections.
28 5.
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contingent, (7) time limitations, {8) the amount mvolved and the resuits obtawed, (9) the
expenience, reputation, and ability of the attorneys, (10) the “undesirability” of the case, (11) the
rature and length of the professional relationship with the client, and (12) awards in similar
cases See, c.g., Georgia Highway Express, 488 F.2d at 717-719

[3] Of the original $5,367,463.86 requested by Precor, $4,500,822.78 represented
attorneys” fees, and $1,593,815 96 represented disbursements. Of the $4,500,822 78 m
attorneys’ fees, the parties apparently agree on all but two points. First, Life Fitness argues that
$118,323 38 should be removed as being factually unsupported by the documentation submatted
by Precor The Courl agrees® Second, Life Fitness argues that the lodestar factors support a
reduction of the remaining $4,382,499 40 by 20%.* Here the Court does not agree. This was a
complex case, spanmung more than five years of Ithgation The questions presented, though not
novel, were not insubstantial The legal 1ssues requured attorneys with relatively specialized and
techmnical skills to prosecute competently., Moreover, the stakes were high the results justified
the cost and effort set forth In short, several of the Georgia Highway Express factors are present
in this case Though the Court does not find that these factors support the 20% ncrease 1 the
attorneys® fees songht by Precor, they do niot support a reduction of those fees enther.

[4] The remaining $1,593,815.96 of Precor’s original fee request constitutes
“disbursements ™ Of this sum, $727,174.88 represents expert fees The Court has already ruled
that Precor is not entitled to expert fees beyond those awarded by the Clerk, and chooses not to
disturb that decision now. Of the remaiming $866,641.08 in disbursements, Life Fitness objects
h to Precor’s request for $159,000 for libgation support and $51,000 for trial models The Clerk

reviewed these requests when he ruled on Precor’s Bill of Costs, and made what the Court

Indeed, Precor apparently does not contest that the original documentation
supporting 1ts Motion for Attorneys’ Fees did not justify this $118,323 38

Conversely, Precor seeks an up to 20% enhancement under the same factors

Though several of the Georgia Highway Express factors are at least minunally
present here, the Court believes that the facts do not support any enhancement m
this case

-3
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s

beheves to be the appropriate decision by denying them. Lafe Fitness further obyjects to
$25,034.74 spent by Precor on mediation proceedings, and on $37,169.37 paid to French
attorneys. The Court believes that these costs are reasonable 1n ight of the nature of this

litigation, and should be upheld Finally, Life Fitness objects to $1,454.00 for messenger

services and freipht expenses. The Court also belicves these costs to be reasonable
[5]} Addressing the new fees and costs raised by Precor in 1ts Memeorandum Regarding
the Reasonableness of its Attorneys’ Fees and Costs, the Court belicves that such fees and costs

arc largely inappropriate  The purpose of the Court’s January 20 Order was to give Life Fitness

VOO N R th AW

farr notice of the fees with whuch it might be charged, not to permut Precor to find new theorjes

—
<

under which those fees could be enhanced Furthermore, as stated, the Court does not believe
11 } that the Georgia Highway Express factors support the “at least 20%" enhancement sought by

* As to Precor’s other requests, the Court finds that Precor is entitled to $1,000 as

12 }| Precor
13 || damages under 35 U 5.C. § 289, consisting of Lafe Fatness® total profits for the sale of infringing
14 l treadmal] units sold on or after October 1, 1999. Finally, the Court 1s posed with Precor’s general
15 L assertion that 1t is entitled to attomneys’ fees expended m litgating the issue of attomeys’ fees

16 || The Court agrees that Precor is entitled to recover reasonable fees spent in connection with this
17 | 1ssue. However, having revicwed Precor’s documentation of attorneys’ fees and costs related to
18 ’T the instant motion, the Court believes that such award must be hmuted to $5,000.

19 {6] In conclusion, the Court finds that Precor is entitled to attorneys’ fees in the total

20 || amount of $5,044,140 40 This amount consists of $§4,382,499.40 1n onginally sought attorneys’
2] || fees, plus $5,000 in new attormeys’ fees, plus $656,641 04 in disbursements (consisting of

22 || Precor’s original request, nunus expert witness fees, minus $210,000 for Litigation support and

23 | models) Precor is also entitled to an additional $1,000 in damages under 35 U.S C. § 289,
24 || consisting of Life Fitness’ total profits for the sale of infringing treadnull units sold on or after

25
26
: The Court has cons:dered Precor’s attomey’s assertions that they understated therr
27 fees by 5%, and nonetheless finds that no enhancement is appropnate
28
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L October 1, 1999. Finally, pursuant to 35 U 8.C. § 290, the Court HEREBRY QRDERS that the
‘J Clerk of the Court give notice to the Commussioner of the United States Patent and Trademark
Office that Claim 37 of U 8. Patent No. 5,382,207, issued on January 17, 1995, has been
determined to be invalid.

IT IS SO ORDERED.

IT IS FURTHER ORDERED that the Clerk of the Court shall serve, by United States mail ot by
telefax, copies of this Order on counset for the parties in this matter

Dated-

éM@M

EDWARD RAFE
Senior Umted Stat DISH’ICt Judge
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Application No Applican

09/073,400 Skowronsk: et al

Notice of Allowability e — Group AT Uit
Glenn Richman 3764

All claims beng aliowable, PROSECUTION ON THE MERITS 1S (OR REMAINS) CLOSED in this application  If not included
herewith (or previously mailled], a Notice of Allowance and Issue Fee Due or other appropriate commumication will be
mailed i due course

¢ Ttus communication is responsive ta §&730/88 y @%
Pozds (0/51/7 5 o7,

Xl The alowed claim{s) 1s/fare 138-166 ,
1 The drawings filed on are acceptable ; ’ﬁ) - [i
1 - R
1} Acknowiedgement 1s made of a claim for forewgn prionty under 35 U S C § 118(a}-td) a2 ,/57}*%/
O Al [0 some* [0 None of the CERTIFIED copes of the priority documents have been
[ received

o iecewed ir Application No {Series Code/Seral Number]

) recewved in thus national stage application from the International Bureau (PCT Rule 17.2{a))

*Certified copies not receved

] Acknowledgetnent 1s made of & cfaim for domestic priority under 35 U S €. § 119(ef

A SHORTEMED STATUTORY PERIOO FOR RESPONSE to comply with the requirements noted below 1s set to EXPIRE
THREE MONTHS FROM THE "DATE MAILED" of ttus Office action Fadure to timely comply wall result in
ABANDONMENT of this apphcation  Extensions of ttme may be obtained under the provisions of 37 CFR 1 136(aj}

[J Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration 1s deficient A SUBSTITUTE OATH OR DECLARATION 1S REQUIRED

X Applhicant MUST submit NEW FORMAL DRAWINGS
[ because the orniginally filled drawings were declared by applicant to be informal

Xl wnctuding changes required by the Notice of Draftsperson's Patent Orawing Review, PT0O-848, attached herete or
to Paper No 3

{7 including changes required by the proposed drawing correction filed on . which has been
approved by the examiner,

(] wncluding changes required by the attached Examiner's Amendment/Comment

ldentifying indicia suck as tha application number (see 37 CFR 1 84{c}} should be written on the reverse side of the
drawings. The drawings should be filed 8s a separate paper with a transmuttal lettter addressed to the Dificial
Draftsperson

[0 Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPQSIT OF BIOLOGICAL MATERIAL

Any response to this letter should include, in the upper nght hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER] If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER
and DATE of the NOTICE OF ALLOWANCE should also be included

Attachment(s)
] Notice of References Cited, PT0O-882
] Information Disclosure Statement(s), PTO-1449, Paper Naols) -
"3 Notice of Draftsperson’s Patent Drawing Review, PT0O-948
! Notice of Informal Patent Application, PT(0-152
3 Interview Summary, PT0O-413 -
(] Examuner's Amendment/Comment
O examuner's Comment Regarding Requirement tor Deposit of Biological Matenal AN

[ Examuner's Statement of Reasons for Aliowance PATENT EXAMINER
ART UNIT 3764

IR

J S Patent and Yradernark Oice

°T0-37 {Rev. 9-95) Notice of Aftowability Part o&_Paper No 7
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Commassioner of Patents and Tradel {s

Washmgton, D C 20231, 0n_¥ [2.&

Michael B/RcMu
L s 5’(1&{?4

Signature Dute

PATENT
Attorney Docket
No LF-20840

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of Ruchard C Skowronsk et al
Senal Number 09/073,400

Filed May 7, 1998

For EXERCISE TREADMILL

Group Art Uit 3733

Examiner Glenn Richman

Honcrable Commussioner of Patents
and Trademarks
Washington, D C 20231

AMENDMENT A

S

This paper 1s responsive to the Office Action mailed on March 3, 1999 having a
shortened statutory period for response set to expire June 29, 1999

Please amend the application as follows

In the Claims

Please cancel all claims in the application ncluding onginal Claims 1-29 and Claims
added 1n the Preliminary Amendment filed with the apphcation109-137

Please add the following new claims -

138 (New) An exercise treadmill, compnsing
a frame structure including two rotatable pulleys, said pulleys being positioned
substantially parallel to each other, and a pair of spaced apart longitudinal frame members for
‘E‘ .
a

providing longitudinal structural support for said frame structure,
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rotational means including a motor for rotating one of said pulieys,
an endless, moveable surface being rotated when one of said pulleys 1s rotated, and
providing an exercise surface on which a user can walk or run while exercising,
a deck member secured beneath at least a portion of said exercise surface, and
speed control means including a contro! pane! secured to said frame structure and
operatively connected to said motor for permutting a user to control the speed of said endless
movable surface,
' an inclination mechanism secured to said frame structure effective to permit selective
inclination of said deck member by the user, and
a deck support structure including a plurality of laterally spaced resilient support
members interposed between said frame structure and said deck member wherein each of said
resihient support members are mounted on stationary portions of said frame structure so as 1o
prevent longitudinal movement of said restlient support members and wherein said restlient
support members support said deck member on said frame structure so as to permtt at {east a
portion of said deck member to move downwardly with respect to said frame in response to
the impact force of the user's feet on said exercise surface thereby resulting in lower impact
loads on the user’s feet
139  (New) The exercise treadmull of Claim 138 wherein at least one of said resilient
support members i1s mounted proximate to the front of said frame structure proximate to the
front end of said deck member
140 (New) The exercise treadmill of Claim 139 wherein at least a portion of said resilient
support members are composed of an elastomenc matenal and abut said deck member .and
wherein said portion of said resihent support members are configured to provide said portion
of said restlient support members with a variable spring rate
141 (New) The exercise treadmii! of Claim 140 wherein said resilient support members
additionally serve to limit said downward deflection -
142 (New) The exercise treadmill of Claim 138 wherein said support members are
composed of an elastomenc matenal
143 (New) The exercise treadml! of Claim 142 wherein a portion of said resilient support
members are configured with a cross section having an aperture wherein said portion of i

support members have a vanable spring rate resulting from said apertures
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144 (New) The exercise treadrmill of Clarm 138 wherein said deck support structure
additionally permuts at least a frmited longitudinal movement of the front end of said deck
member
145 {New) The exercise treadmill of Claim 144 wherein said deck support structure
includes a member pivotally connected to said frame and operatively associated with said
deck to permit said limited {ongitudinal movement of the front end of said deck member
146 (New) The exercise treadmill of Claim 138 wherein said deck member includes a
member composed substantially of wood and wherein at least one of said resilient support
members abuts said deck member
147  (New) The exercise treadmili of Claim 146 wherein said deck member has a
thickness of at least 5/8 inches
148  (New) The exercise treadmill of Claim 147 wherein at least one of said resthent
support members 1s secured to said frame structure and abuts said deck member proximate to
the front end of said deck member and is effective to permit both said downward movement
of said deck member and at least hmited longitudinal movement of said front end of said
deck member
149 (New) The exercise treadmill of Claim 148 wherein said resilient support members
additionally serve to himit said downward deflection
150  An exercise treadmil), compnsing
a frame structure 1ncluding two rotatable pulleys, said pulleys being positioned
substantially paraliel to each other, and a pair of spaced apart longitudinal frame members for
providing longitudinal structural support for said frame structure,
means including a motor for rotating one of said pulleys,
an endless, moveable surface being rotated when one of said pulleys 1s rotated, and
providing an exercise surface on which a user can walk or run while exercising,
a deck including a wood member secured beneath substantially the eatire tength of
said exercise surface,
an inchination mechanism secured to said frame structure effective to permit selectuive
inchination of said deck by the user,
speed control means wncluding a control panel secured to said frame structure and

operatively connected to said motor for permitting a user to control the speed of s‘;’id endless
>
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movable surface, and

a deck support structure including a plurality of elastomenc support members wherein
at least a portion of said support members are configured with an aperture providing said
support members with a vanable spring rate and wheren said support members are
interposed and secured between said frame structure and said deck and located so as to
provide support for at [east a portion of said deck on said frame structure effective to both
support said portion of said deck on said frame structure and to permuit said portion of said
deck to move downwardly with respect to said frame structure by compressing in response {0
the impact force of the user's feet on said exercise surface thereby resulting in lower impact
loads on the user’s feet
151  (New) The exercise treadmull of Claim 150 wherein said elastomeric support
members additionally limit said downward movement of said deck.

152 (New) The exercise treadmull of Claim 150 wherein said deck support structure
additionally permuts at least imited longitudinal movement of a first end of said deck
member with respect to said frame structure when said deck 1s moved downwardly

153 (New) The exercise treadmull of Claim 150 wherein said elastomeric support

members are composed of an elastomenic material having a hardness in the range of shore
30A 10 55A

154  (New) The exercise treadmill of Claim 150 wherein said aperture is generally
elliptical in configuration

155 (New) The exercise treadmill of Claim 150 wherein said elastomeric support
members have a compressed height in the range of 0.5 to 2 inches.

156 (New) The exercise treadmull of Claim 150 wherein said elastomenic support
members cooperate with said deck member to permit said deck to move downwardly such
that the amount of incremental movement of said deck member decreases as the impact force
of the user's feet on said exercise surface increases -

157  (New) The exercise treadmulil of Claim 150 wherein said elastomenic support ‘
members are secured between said deck member and said frame structure by a plurahty of

fastening members
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158 (New) An exercise treadmill, compnsing

a frame structure including two rotatable pulleys, said pulleys being positioned
substantially parallel to each other, and a pair of spaced apart longitudinal frame members for
providing longitudinal structural support for said frame structure;

means tncluding a for rotating one of said pulleys,

an endless, moveable surface being rotated when one of said pulleys Is rotated, and
providing an exercise surface on which a user can walk or run while exercising,

a deck member secured beneath substantially the entire length of said exercise
surface,

speed control means including a control panel secured to said frame structure and
operatively connected to said motor for permitiing a user to control the speed of said endless

movable surface,

an inclination mechanism secured to said frame structure effective to permit selective
inclination of said deck member by the user, and

a deck support structure including at least one set of two elastomeric support members
having a vanable spring constant secured to said frame structure and abutting sasd deck so as
to both provide support for said deck and to pernut said deck to meve downwardly with
respect lo said frame structure resulting from compression of said elastomenc support
members in response to the impact force of the user's feet on said exercise surface thereby
resulting in lower impact loads on the user’s feet.
159  (New) The exercise treadmill of Claim 158 wherein said set of elastomenc support

members are configured with a cross section having an aperture wherein said vanable spring

rate substantially results from said apertures.

160  The exercise treadmill of Claim 158 wheremn said set of elastomenc support members
cooperate with said deck member to permit said deck to move downwardly such that the
amount of incremental deflection of said deck member decreases as the impaet force of the
user's feet on said exercise surface increases

161 {New) The exercise treadmill of Claim 158 wheremn said deck member includes a
member composed substantially of wood and wheremn sard set of elastomenc support
members abuts said deck member

162 (New) The exercise treadmill of Claim 158 wherein said elastomeric suppggl

B i A
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members have a compressed height in the range of 0 5 to 2 0 inches
163 (New) The exercise treadmill of Claim 158 wherein said elastomenic support
members have a uncompressed height 1n the range of 1 5 to 3 0 inches
164 (New) An exercise ireadmill, comprising

a frame structure including two rotatable pulleys, said pulleys being positioned
substantially parallel to each other, and a pair of spaced apart longitudinal frame members for
providing longitudinal structural support for said frame structure;

rotational means including a motor for rotating one of said pulleys;

an endless, moveable surface being rotated when one of said pulleys 1s rotated, and
providing an exercise surface on which a user can walk or run while exercising,

a deck member secured beneath at least a portion of said exercise surface,

control means including a control panel secured to said frame structure and
operatively connected to said motor for permitting a user to control the speed of said endless
movable surface,

an inclination mechamsm secured to said frame structure effective to permat
inclination of said deck member, and

display means, located on said panel, for displaying a dynamic hill display; and

inclination control means operatively connected to said control means and responsive
to said display means for causing said lifing means to incline said movable surface to
comrespond to said dynamic hill display
165 (New) The exercise treadmull of Claim 164 wherein said display means includes
means for permitting a user to program satd dynamic hill display. ‘
166  (New) The exercise treadmill of Claim 165 wherewn said display means includes

means for randomly generating said dynamic hll display
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REMARKS

In the Office Action dated March 29, 1999, the Examuner rejected under 35U S C
§112 Claims 109-137 as being indefinite because the Preliminary Amendment canceled
Claims 73, 75-91, 93-106 and 108 did not exist in the application when the onginal Claims 1-
29 were 1-29 In order to clanfy which claims are in the application, this amendment cancels
all of the claims 1n the application and substitutes new Claims 138-166  If 1t 1s unclear as to
wh{ch claims are n the application or 1if the new claims should be renumbered, 1t 15
respectfully requested that the Examiner call the undersigned attorney to clarify the situation
so that the claims can be substantively exammed

With respect to new Claims 138-166, it 1s beheved that there should be no double
patenting 1ssues with respect to pnor 1ssued U S Patent Nos 5,382,207, 5,484,362, 5,599,259
or 5,752,897 which are assigned to the assignee of this application Specifically, Claims 138-
166 contain hmitations directed to an inchination mechanism that secured to said frame
structure effective to permut inclination of the deck None of the claims 1n the above prior
1ssued patents includes this claimed feature

Accompanying the Preliminary Amendment was an Information Disclosure Statement
identifying the references considered in the above mentioned prior issued U S Patents In
addition, another Information Disclosure Statement accompanies this amendment providing
information relating to possible prior art in the form of a treadmil] that might have been made
or sold by icon Health and Fitness prior to June 19, 1988 This treadmill had its deck )
supported by a plurality of wooden blocks spaced along the deck where a thin sheet of rubber,
approximately 1/8" thick, was interposed between the deck and the blocks A fastener was

used to secure the deck to the blocks such that the rubber sheet was under compression

However, because of the thimness of the rubber and the fact that the rubber was in
compression, there would be very little or no additional compression in response to the foot
impact of a user and as a result rubber would have no effect in permutting the deck to deflect
or move downwardly as claimed 1n Claims 138-163 Thus, even if the Icon treadmull 1s
constdered to be prior art to this application, 1t would not anticipate or make obvious the
ciaimed subject matter \ )

£
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It 1s, therefore, respectfully requested that Claims 138-166 be examined, the
information wn the Information Disclosure Statement be considered and that the application

1ssue to Letters Patent with Claims 138-166 forming a part thereof

Respectfully bmxtte/d%,l\//

Michael B McMurry

. Registration Number 26,954
Dated August 26, 1999

Michael B McMurry
1210 Astor Street
Chicago, [Thinois 60610
(312) 664 1086
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FIG. 128

COMPARISON OF RESPONSES AT 1.5 MPH
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FIG. 12C

COMPARISON OF RESPONSES AT 4 MPH
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FIG. 12D

COMPARISON OF RESPONSES AT 7 MPH
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Exermse treadrmll
Abstract

To improve tracking, an exercise treadmull 1s provided with a frame including molded plastic pulleys,
having an integral gear belt sprocket, an endless belt extending around the pulleys and a motor
operatively connected to the rear pulley to drive the belt. The pulleys are molded out of plastic and
have a diameter of approximately nine inches A mold and method for producing large diameter
treadmll pulleys having an integrally molded sprocket are also disclosed A deck undemneath the
runmng surface of the belt 1s supported by resilient members A positive lateral belt tracking
mechanism 15 used to correct the lateral position of the belt A belt position sensor mechanism 1s used
1n combination with a front pulley pivoting mechanism to mamtain the belt in the desired iateral
position on the pulleys The exercise treadmull also includes a Iift mechamism with an internally
threaded sleeve engaged to vertically ahigned nonrotating screws. A user display of foot impact force
on the belt 1s also provided
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Claims

1 An exercise treadmuill, compnsing:

a frame structure including two rotatable pulleys, said pulleys being positioned substantially parallel
to each other, and a pair of spaced apart longitudinal frame members for providing longitudinal
structural support for said frame structure,

rotational means including a motor for rotating one of said pulleys;

an endless, moveable surface being rotated when one of said pulleys 1s rotated, and providing an
exercise surface on which a user can walk or run while exercising,

a deck member secured beneath at least a portion of said exercise surface, and

speed control means including a control panel secured to said frame structure and operatively
connected to said motor for permutting a user to control the speed of said endless movabije surface,

an clination mechamsm secured to said frame structure effective to permmt selective mchination of
said deck member by the user, and

a deck support structure including a plurality of laterally spaced resilient support members interposed
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between said frame structure and said deck member wherein each of said resilient support members
arec mounted on stationary portions of said frame structure so as to prevent longitudinal movement of
said resilient support members and wherein said resihent support members support said deck member
on said frame structure so as to permit at least a portion of said deck member to move downwardly
with respect to said frame 1n response to the impact force of the user's feet on said exercise surface
thereby resulting in lower impact loads on the user's feet

2. The exercise treadmull of claim | wherein at least one of said resilient support members 1s mounted
proximate to the front of said frame structure proximate to the front end of said deck member

3 The exercise treadmull of claim 2 wherein at least a portion of said resilient support members are
composed of an elastomernic material and abut said deck member and wherein said portion of said
restlient support members are configured to provide said portion of said resihient support members
with a vanable spring rate

4 The exercise treadmill of claim 3 wherein said resilient support members additionally serve to limat
said downward deflection.

5. The exercise treadmill of claim | wherein said support members are composed of an elastomernic
material.

6 The exercise treadmmll of claim 5 wherem a portion of said resihent support members are
configured with a cross section having an aperture wherein said portion of support members have a
vanable spring rate resulting from saxd apertures.

7. The exercise treadmll of claim 1 wherein said deck support structure additionally permuts at least a
limited longitudinal movement of the front end of said deck member.

8. The exercise treadmull of claim 7 wherein said deck support structure includes a member prvotally
connected to said frame and operatively associated with said deck to permit said limited longitudinal
movement of the front end of said deck member

9. The exercise treadmill of claim 1 wherein said deck member includes a member composed
substantially of wood and wherein at least one of said resilient support members abuts satd deck
member.

10. The exercise treadmill of claim 9 wherein said deck member has a thickness of at least 5/8 mches.
11. The exercise treadmull of claim 10 wherein at least one of said resilient support members is
secured to said frame structure and abuts said deck member proximate to the front end of said deck
member and 1s effective to permut both said downward movement of said deck member and at least

limited longitudinal movement of said front end of said deck member.

12. The exercise treadmill of claim 11 wherein said resshient support members additionally serve to
limit said downward deflection

13. An exercise treadmull, compnsing.

a frame structure including two rotatable pulleys, said pulleys being positioned substantially parallel
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to each other, and a pair of spaced apart longitudinal frame members for providing longitudinal
structural support for satd frame structure,

means including a motor for rotating one of said pulleys,

an endless, moveable surface being rotated when one of said pulleys 1s rotated, and providing an
exercise surface on which a user can walk or run while exercising, .
a deck including a wood member secured beneath substantially the entire length of said exercise
surface,

an inclination mechanism secured to said frame structure effective to permit selective inclination of
said deck by the user,

speed control means including a control panel secured to said frame structure and operatively
connected to said motor for permutting a user to control the speed of said endless movable surface;
and

a deck support structure including a plurality of elastomeric support members wherern at least a
portion of said support members are configured with an aperture providing said support members
with a variable spring rate and wherein said support members are interposed and secured between
said frame structure and said deck and located so as to provide support for at least a portion of said
deck on said frame structure effective to both support said portion of said deck on said frame
structure and to permut said portion of said deck to move downwardly with respect to said frame
structure by compressing in response to the impact force of the user's feet on said exercise surface
thereby resulting 1n lower 1mpact loads on the user's feet

14 The exercise treadmull of claim 13 wherein said elastomeric support members additionally limmt
said downward movement of said deck

15. The exercise treadmull of claim 13 wherem said deck support structure additionally permuts at
least limited longitudinal movement of a first end of said deck member with respect to said frame
structure when said deck 1s moved downwardly.

16 The exercise treadmull of claim 13 wherein said elastomeric support members are composed of an
elastomeric material having a hardness 1n the range of shore 30 A to 55 A.

17. The exercise treadmull of claim 13 wherern said aperture 15 generally elliptical in configuration

18. The exercise treadmli of claim 13 wherein said elastomenc support members have a compressed
height 1n the range of 0.5 to 2 inches.

19. The exercise treadmull of claim 13 wherein said elastomernic support members cooperate with said
deck member to permut said deck to move downwardly such that the amount of incremental
movement of said deck member decreases as the 1mpact force of the user's feet on said exercise
surface mcreases

20 The exercise treadmill of claim 13 wherein said elastomenc support members are secured
between said deck member and said frame structure by a plurality of fastening members
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21 An exercise treadmuill, compnising

a frame structure including two rotatable pulleys, said pulleys being positioned substantally parallel
to each other, and a pair of spaced apart longitudinal frame members for providing longitudinal
structural support for said frame structure,

means including a for rotating one of said pulleys; .

an endless, moveable surface being rotated when one of said pulleys 1s rotated, and providing an
exercise surface on which a user can walk or run while exercising,

a deck member secured beneath substantially the entire length of said exercise surface;

speed control means including a control panel secured to said frame structure and operatively
connected to said motor for permutting a user to control the speed of said endless movable surface;

an mciination mechanism secured to said frame structure effective to permut selective inchination of
said deck member by the user, and

a deck support structure including at least one set of two elastomenc support members having a
variable spring constant secured to said frame structure and abutting said deck so as to both provide
support for said deck and to pernut said deck to move downwardly with respect to said frame
structure resulting from compression of said elastomeric support members tn response to the impact
force of the user's feet on said exercise surface thereby resulting 1n lower impact loads on the user's
feet

22. The exercise treadmull of claam 21 wherein said set of elastomeric support members are
configured with a cross section having an aperture wherein said vanable spring rate substantially
results from said apertures

23. The exercise treadmul! of claim 21 wherein said set of elastomeric support members cooperate
with said deck member to permit said deck to move downwardly such that the amount of incremental
deflection of said deck member decreases as the impact force of the user’s feet on said exercise
surface increases

24. The exercise treadmull of claim 21 wheretn sard deck member includes a member composed
substantially of wood and wherein said set of elastomeric support members abuts said deck member.

25. The exercise treadmull of claim 21 wherein said elastomeric support members have a compressed
height 1n the range of 0 5 to 2 0 inches

26 The exercise treadmull of claim 21 wherein saird elastomenc support members have a
uncompressed height 1n the range of 1.5 to 3.0 inches

27 An exercise treadmill, comprising®
a frame structure including two rotatable pulleys, said pulleys being positioned substantially parallel

to each other, and a pair of spaced apart longitudinal frame members for providing longitudinal
structural support for said frame structure;
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rotational means including a motor for rotating one of said pulleys;

an endless, moveable surface being rotated when one of sard pulleys ts rotated, and providing an
exercise surface on which a user can walk or run while exercising;

a deck member secured beneath at least a portion of satd exercise surface,

control means including a control panel secured to said frame structure and operatively connected to
said motor for permitting a user to control the speed of said endless movable surface,

an inclination mechanism secured to said frame structure effective to permut inclination of said deck
member; and

display means, located on said panel, for displaying a dynamuc hill display, and
mclination control means operatively connected to said control means and responsive to sard display
means for causing said hfting means to incline said movable surface to correspond to sard dynamic

hill display

28 The exercise treadmill of claim 27 wherein said display means mncludes means for permitting a
user to program said dynamic hill display.

29. The exercise treadmull of claim 28 wherein said display means includes means for randomly
generating said dynamuc hill display

Description

FIELD OF THE INVENTION
The invention generally relates to exercise equipment and in particular to exercise treadmulls.
BACKGROUND OF THE INVENTION

Exercise treadmills are widely used for various purposes. Exercise treadmulls are, for example, used
for performung walking or unming aerobic-type exercise while the user remains in a relatively
stationary position, further, exercise treadmulls are used for diagnostic and therapeutic purposes For
all of these purposes, the person on the exercise treadmill normally performs an exercise routine at a
relatively steady and continuous level of physical activity Examples of such treadmulls are illustrated
in U S. Pat. Nos 4,635,928, 4,659,074, 4,664,371, 4,334,676, 4,635,927, 4,643,418, 4,749,181,
4,614,337 and 3,711,812

Exercise treadmulls typically have an endless running surface which 1s extended between and
movable around two substantially parallel pulleys at each end of the treadmull The running surface
may be comprised of a belt of a rubber-like matenal, or alternatively, the running surface may be
comprised of a number of slats positioned substantially parallel to one another attached to one or
more bands which are extended around the pulleys In either case, the belt or band 1s relatively thin
The belt 1s normally driven by a motor rotating the front pulley The speed of the motor 1s adjustable
by the user so that the level of exercise can be adjusted to stmulate running or walking as desired

http://164 195.100 11/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PAIL.L&.. /6,095,95 8/1/00
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The belt 1s typically supported along at least its upper length between the pulleys by one of several
weli-known designs 1n order to support the weight of the user. For example, rollers may be positioned
directly below the belt to support the weight of the user. Another approach 1s to provide a deck or
support surface beneath the belt, such as a wood panel, 1n order to provide the required support Here
a low-friction sheet or laminate is usvally provided on the deck surface to reduce the friction between
the deck surface and the belt Because the belt engages the deck surface, friction between the belt and
the deck anses and the belt 1s therefore subject to wear Further, most of the decks are ngid resulting
in high 1mpact loads as the user's feet contact the belt and the deck This 1s often perceived by users
as being uncomfortable and further can result 1n unnecessary damage to jomnts as compared to running
on a softer surface

Because the typical treadmull has a very stiff, hard running surface and can become uncomfortable for
extended periods or running, some manufacturers have applied a resilient coatng to the running
surface, such as rubber or carpeting, to reduce foot impact. Unfortunately, these surfaces for the most
part have not provided the desired level of comfort because the running surface tends to retain 1ts
herent stiffness Attempts to solve this problem by using a thicker belt to provide a more shock
absorbent running surface have not been successful for the reasons given 1n U.S Pat. No. 4,614,337,
Specifically, the thickness of the belt has to be hmited in order to imut the belt drive power to
reasonable levels In other words, the thucker the belt, the more power that 1s required to drive the
pulley. To keep motor s1ze cost effective, 1t has been necessary to keep the belt relatively thin As
discussed below, the power of the motor required to drive a pulley 1s also related to the size of the
pulieys

Pulleys used 1n current exercise treadmlls typically are made of steel or aluminum and as such are
relatively expensive to make and are relatively heavy. Therefore, because of tooling, manufactuning
and matenal costs, the diameter of the pulleys are normally no larger than three to four inches

Additionally, the diameter of the pulley directly affects the power required to rotate the pulley as does
the thickness of the belt. If the diameter of the pulleys is relatively small, the thickness of the belt
must be kept relatively thin As the diameter of the puliey 1s increased, the belt may be made thicker
for the same amount of power available to drive the pulleys. As discussed above, the thicker the belt,
the more shock the belt will absorb

A further disadvantage of smaller pulleys results from the fact that the reduced surface area of the
pulley contacting the belt requires increased tenston 1n the belt 1n order to transfer torque from the
treadmil]l motor to the belt. In some cases, this increased tension can result in decreased belt life.

The pulleys used 1n current exercise treadmills are typically of a "convex” or of a "cambered" design
and as such have a substantially inwardly sloping profile with a portion of the pulley having a larger
diameter, or crown, at the center. The convex-type puliey has a rounded crown at1ts center portion
and the cambered-type pulley has a cylindnical center section between conical ends. The purpose of
using these two types of pulleys 1s to maintain "tracking” of the felt because the belt 1s less likely to
slide from side to side on the pulley during rotation if the pulley has a crown. Unfortunately, belts on
convex- or camber-type pulleys also tend to be sensitive to improper adjustment and side loading,
which can occur when the user 1s not running on the center of the belt

Another source of belt wear on existing exercise treadmulls results from driving the front belt pulley
instead of the rear belt pulley In a front drive arrangement, the belt has a tendency to develop a slack
portion on the upper or running surface of the belt. This tends to increase belt wear. Because existing
treadmulils have relatively small diameter belt pulleys, 1t has not been practical to locate the drive
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motor such that the rear belt pulley can be driven by the motor

Because most pulleys use the convex- or camber-type configuration as a belt guide, the belts are still
sensitive to improper adjustment and side loading A system whereby a more positive, lateral
"tracking” or guidance of the belt 1s achieved duning rotation 1s therefore destrable.

Many current exercise treadmulls also have the ability to provide a vanable incline to the treadmill
Normally, the entire apparatus 1s inclined, not just the running surface There are a number of
exercise treadmills having manual or power dnven mnchnation systems to take advantage of the fact
that the exercise effort, or aerobic effect, can be vaned greatly with small changes 1n inclhination For
example, a seven percent grade doubles the aerobic or cardiovascular effort compared to level
walking or running exercise

Current inclination or hift mechanisms typically comprise a toothed post 1n a rack-and-pinion
arrangement or a threaded post on which a sprocket attached to the treadmll frame is rotated upwards
to hift the treadmull In both arrangements, the post must be at a height equivalent to the hetght of
travel of the treadmill frame to accommodate the travel of the pimon or sprocket The length of the
post tends to compromuse the aesthetics of the treadmtll because the post has to extend beyond the
plane of the running surface to provide the desired inchination of the runmng surface Therefore, a lift
mechamsm with a large extension rotation which would fit primanly withm the treadmull enclosure 1s
desirable

The treadrmll user's stride also effects the user's body because the resultant force on the user's body
ncreases as the stride increases If the user 1s running relatively hard, especially over an extended
penod of ime, physical damage to the user's fect and legs can occur The larger the resultant force the
greater the likelihood of physical damage If a user's stnide results 1in a force {measured 1n pounds)
which 1s about equal to or greater than twice the user's body weight, the force can be considered
excessive Therefore, a sensor which could measure the force or impact on the treadmuill by a user 1s
desirable.

SUMMARY OF THE INVENTION

It 1s therefore an object of the mvention to provide an exercise treadmill having a shock absorbent
running surface by providing resilient members to support a deck located under a belt.

It 1s also an object of the invention to provide molded plastic belt pulleys having a large diameter
mcluding a drive gear portion integrally molded 1nto one of the pulleys

It 1s a further object of the mnvention to provide an exercise treadmll 1n which the belt 1s driven by the
rear belt pulley.

It 15 a further object of the invention to provide a more positive lateral "tracking” or guidance
mechanism for the belt.

It 15 another object to provide a lift mechanism to incline the treadmull running surface that fits
primarnly within a treadnmuil enclosure and intermediate the front and rear pulleys

It1s yet another object of the invention to provide a treadmull capable of sensing the impact of the
user's body on the treadmill and capable of providing that information to the user
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It1s still another object of the invention to provide a treadmull in which treadmil belt tension can be
reduced without sacrificing reliable operation

In particular, an exercise treadmill 1s provided m which a belt 1s supported for a portion of 1ts length
between a pair of pulleys and a deck supported by resilient members 1n combination with a resihient
belt The thickness of the belt 1s preferably approximately 0 20 inches Further, the deck 1s fixed to
resilient members at several points, permutting the deck to partially float on the deck frame when
stepped upon, resulting 1n even lower impact loads on the user feet and legs

The belt pulley construction can be, alternatively, straight cylindneal, convex, or a cylindnical center
section and conical ends (cambered) The belt pulleys also have a relatively large diameter, preferably
approximately mine inches The pulleys are of a molded plastic construction and a drive sprocket
portion can be molded as part of the pulley. Possible plastic matenais from which the pulleys can be
molded include glass-filled polypropylene, polystyrene, polycarbonate, polyurethane and polyester In
some embodiments, beanng seat assemblies can be molded-in to the pulley when it 1s onginally
manufactured, thereby eliminating the need for inserting and fasteming bearing seats into molded
pulleys.

The use of large diameter pulleys 1s facilitated through the use of a plastic construction, rather than a
steel construction The large diameter of the pulleys permuts the use of thucker belts which can be
made to be more shock-absorbing than currently used belts User comfort 1s therefore further
enhanced. The larger pulleys also reduce the belt tension required for satisfactory belt dnve.

A belt position sensor mechanism provides for positive lateral tracking of the belt. As a result, the
belt 1s prevented from laterally shding too far to one side of the pulley so that 1t contacts a frame or
other portions of the structure, resulting 1n a reduction of wear or damage to the belt. This
arrangement 1s also less sensitive to improper adjustment and side loading.

The sensor mechanism mcludes an arm which 1s spring biased to one edge of the lower surface of the
belt, preferably near the front belt pulley. As the belt moves to one side or the other on the front
pulley, the arm moves 1n the same direction as the lateral movement of the belt In one of two
designs, a Hall effect sensor connected to the arm electnically measures the lateral movement of the
beit, and the electnical signals are transmutted to a microprocessor If correction of the belt position 1s
required, the microprocessor will activate a front pulley pivotung mechamsm to pivot one end of the
front pulley 1n a longitudinal direction, either towards the front or towards the rear of the treadmull.
Because the belt will tend to move towards the lateral {transverse) direction in which the belt tension
1s lower, the front pulley will be pivoted towards the front of the treadmiil to move the belt to the
night, and towards the rear of the treadmull to move the belt to the left The front pulley prvoting
mechamsm uses a prvot block for holding one end of the pulley axle and a guide block for the other
end of the front axle that selectively moves along a longitudinal path from front to rear to create the
pivot. In some embodiments, the p1vot mechanism drive motor duty cycle 1s vaned as a function of
belt position and speed to optimuze belt position corrections

Also, a lift mechamism for the exercise treadmull 1s provided which includes an internally threaded
sprocket assembly which, when driven, forces a non-rotating screw, threaded to the sprocket
assembly against the floor thereby incliing the umt A lift mechanism with a large extension ration
which can fit pnmanly within a side enclosure of the treadmull 1s therefore made possible. In another
embodiment, molded sprockets are driven on the screw by a toothed belt, thereby eliminating the
need for chain olling and providing quieter operation than that produced by a chain dnve system.
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An impact sensor mechanism is also provided to measure the relative force created on the deck by the
treadmill user. The impact sensor mechanism includes an arm, having a pair of magnets, which s
spring biased against the lower surface of the deck As the deck flexes downward when the user's feet
unpact the deck, the impact sensor arm 1s also deflected downward A Hall effect sensor secured to
the frame between the magnets electrically measures the downward deflection of the deck, and the
electrical signals are transmitted to a microprocessor The downward deflection of the deck 15 a
function of the foot impact force and 15 related to the compressibility of the resilient support members
supporting the deck The microprocessor calculates the impact force by companng the measured
deflection to empirical values Also, a relative force value 1s calculated, based on an inputted value
for the user's body weight

A mold for producing a large diameter pulley having an integral sprocket 1s also disclosed In some
embodiments, the mold accepts a beaning msert or seat assembly prior to insertion of the plastic
pulley matenal to yield a pulley with a molded-in beanng seat assembly A method for producing
these pulleys 1s also disciosed

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 1s a perspective view of an assembled exercise treadmuli,

FIGS 2A and 2B provide sectioned side views along the lines 2A—-2A and 2B--2B, respecuively of
FIGS 1, 3A and 3C illustrating the intemal assembly of the exercise treadmuli;

FIG. 2C 1llustrates an alternative structure for securing the deck to the frame to be used 1n place of the
linkage assembly shown in FIG 2A;

FIGS 3A-3B and 3C provide sectioned top views of FIG. 1 from front to back, illustrating the
internal hft assembly of the exercise treadmull and the spacing of spring post assemblies,

FIG. 3D llustrates an alternative embodiment of the internal lift assembly which uses a toothed dnive
belt,

FIG. 4 1s a sectioned front view of the exercise treadmill of FIG 1, illustrating the internal Lift
assembly of FIG 3A;

FIG. 5 1s a partial sectioned longitudinal view 1llustrating an assembled cambered-type rear belt
pulley;

FIG. 6 1s an exploded, perspective view of the rear belt pulley of FIG. 5,
FIG. 7 1s a top view of an impact sensor for use with the treadmili of FIG. 1;
FIG. 8 1s a side view of the impact sensor of FIG 7,

FIG. 9 15 a graph of dynamic force versus downward deflection of the deck;

FIG. 10 1s a perspective view 1llustrating the placement of a belt sensing mechanism and a front
pulley pi1voting mechanism,

FIG. 11 15 a perspective view of the belt sensing mechanism of FIG. 10;
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FIG 12 1s a top view of the pivoting movement of the sensor arm of the belt sensing mechanism
FIG 11;

FIG 12A 1s a top view of the pivoting of the sensor arm of FIG 12 showing the preferred sensing
regions

FIGS. 12B-12D are graphs of belt tracking performance at 1.5, 4 and 7 mules per hour using different
belt tracking motor control regimes,

FIG 13 1s a perspective view of an alternative embodiment for the belt sensing mechamsm,

FIG 14 1s a exploded, perspective view of one of the resthent member assembhies shown in FIGS. 2A
and 2B,

FIG. 15 1s a nght side view of the 1dler pulley, illustrating the speed sensor magnets;
FIG. 16 1s a functional block diagram 1llustrating the integrated control scheme,
FIG 17 1s a diagram 1illustrating the impact force display,

FIG 18 1s a perspective view of a mold useful for forming large diameter treadmull pulleys having
integral toothed sprockets,

FIG 19 1s a sectioned side view of a second embodiment of a treadmull;
FIG 20 1s a sectioned top view of the treadmuill of FIG. 19;
FIG 21 1s a sectioned side view of a third embodiment of a treadmulli;

FIG. 22 1s a sectioned top view of the treadmull of FIG. 21 taken along lines 22A--22A of FIG. 21,
and

FIG. 23 1s a sectioned front view of the treadmull of FIGS. 21 and 22 taken along lines 23A--23A of
FIG 22.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 provides a perspective view of an assembled exercise treadmuil 10. The treadmsll 10 has a
lower frame portions 12 and 12" housing the internal mechanical components of the treadmull 10, as
discussed below. Projecting upwardly from frame 12 and 12' are a pair of railing posts 14 and 14" As
illustrated in FIG. 1, railing posts 14 and 14" are slightly tilted from perpendicular relative to lower
frame 12 and 12", primanly for aesthetic purposes. Secured to the tops of railing posts 14 and 14' are a
pair of side rails 16 and 16, respectively Side rails 16 and 16" provide the treadmuell user with a
means of support either during the entire exercise period or for an 1ntial period until the user has
asstmulated himself to the speed of the treadmull Extending between and attached to the side rails 16
and 16' 1s a front rail 17 and a control panel 18 mounted on crossmember 19 Front rail 17 provides
yet another means of support for the treadmill user Control panel 18 includes electronic controls and
information displays which are typically provided on exercise treadmills for purposes such as
adjusting the speed of treadmuill 10 and for operating a lift mechamsm for inclining the entire exercise

http /164 195.100.11/netacgi/mph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PAIL 1.&.../6,095,95 8/1/00



Umted States Pm'&ag’ggzs:og 01392-MJP Document 1 Filed O‘/OO Page 8f ?ﬁclb%)()f 30

treadmull 10, as will be discussed later in connection with FIG 16

In normal operation, the user will step onto 2 belt 20, positioning himself between the side rails 16
and 16'. As belt 20 begins to move, the user will start a walking motion towards the front of the
treadmull 10 Alternatively, the treadmull 10 may be set up to automaucally begin to move at a speed
according to a value entered from control panel 18 The pace of the walking motion may be increased
nto a brisk walk or run, depending upon the speed of the belt 20 The speed of belt 20 can be
controlled by the adjustment of the controls on panel 18 along with the adjustment of the inclination
of the treadmull 10, as will be discussed 1n connection with FIG. 16

A dnive assembly for the belt 20 1s generally illustrated 1n the Figures, and more particularly in FIGS.
2B, 3B and 3C. A front belt pulley 22 1s rotatably mounted on a first axle 24 A second, rear belt
pulley 28 1s rotatably supported on a second axle 30 which 1s 1 turn secured to the frame portions 26
and 26’ within the frame portions 12 and 12' by fasteners 31 and 31', respectively. Step surfaces 27
and 27" run longitudinally from front to rear of treadmull 10. Surfaces 27 and 27 provide a surface
upon which a treadmull user can step onto before, during or after the belt 20 begins to move. Step
surfaces 27 and 27" are supported on etther frame 26 or 26' by a pluralhity of support members 29. The
rear beit pulley 28 1s positioned substantially parallel to the front pulley 22. The belt 20 1s looped
around puileys 22 and 28 for movement therearound, to form an upper run or length and a lower run
or length of the belt

The front pulley 22 and rear belt pulley 28 can be of any type of construction, for example, of either a
straight cylindrical-type construction, a convex-type construction, or a cylindrical center section and
conical ends-type construction (cambered pulley) Convex-type pulleys are especially useful since
belts have the natural tendency to stay centered on such a "crowned” pulley. Because convex-type
puileys involve relatively lhigh production costs, cambered-type pulleys can be used instead, with the
transitions from the conical sections to the cylindnical section being rounded off 1n order to
approximate a convex shape

The need for a specific type of pulley, such as a crowned pulley, can be mitigated by the use of a
positive lateral belt tracking and positioning mechanism as discussed below For example, although
straight cylindrical pulleys have the poorest belt guidance charactenistics of the three types of pulleys
already discussed, straight cylindrical-type pulleys can be used 1n combination with a positive lateral
belt tracking mechanism which can correct the lateral position of the belt The use of a positive lateral
tracking arrangement prevents the beit 20 from travelling too far to one side of either pulley 22 or 28
so that belt 20 does not contact either frame portion 26 or 26'. Also, as duscussed above, induced
stresses and sensitivity to improper adjustment are decreased through the use of this arrangement.

Preferably, the pulleys 22 and 28 are of the same relatively large diameter and 1n the range of seven to
ten inches. The preferred pulleys have a twenty 1nch longitudinal surface and include a six inch long
crowned center portion having a diameter of 9.14 inches which includes a rise of 0.07 inches from the
ends of the pulley that have a diameter of 9 00 inches.

The relatively large diameter of pulleys 22 and 28 provides significant performance advantages One
advantage is that the large diameter pulleys permut the use of a relatively thicker belt 20, which can
provide more shock absorbency than most currently used belts. The thickness of the preferred belt 20
1s about 0 20 inches or more

A second significant performance advantage of large diameter pulleys stems from the large drive
pulley to belt contact area. This large contact area provides enhanced "gripping" of the belt by the
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pulley, which in turn permuts the use of lower belt tension than 1s required by treadmulls having
smaller diameter pulleys This, in turn, reduces or eliminates tension-related belt failure known to
occur 1n treadmulls having smaller diameter pulleys For the preferred nine inch diameter pulley
embodiment having a drive pulley to belt contact area of 250 square inches, belt tensions of 50 1bs
per inch of lateral belt width or less are sufficient to provide reliable belt operation with a Siegling
belt, Model No E 812 U0/U4

Another advantage to larger diameter pulleys 1s increased belt hife It has been determined that
stresses induced 1 the belt due to bending are decreased with larger diameter pulleys

Pulleys 22 and 28 are also preferably of a molded plastic construction Suitable matenals from which
pulleys 22 and 28 can be molded nclude glass-filled polypropylene, polystyrene, polycarbonate,
polyurethane and polyester Econonmucal manufacture of the pulleys 22 and 28 having such a
relatively large diameter 1s facilitated through the use of this plasuc matenal. The preferred method of
manufacturing pulley 28 1s discussed later in conjunction with FIG 18.

A two-piece embodiment of the rear pulley 28 1s illustrated in FIGS 5 and 6 Specifically, rear pulley
28 includes a cylindncal body 36 and a second portion or end cap 38 Body 36 includes an integrally
molded toothed sprocket 108 at one end. Depending on the desired pulley construction, body 36 1s
exther straight cylindrical, convex or have a cylindrical center section with conical ends Preferably, as
tllustrated, body 36 has a cylindrical center section 32 with conical ends 34 and 34', generally known
as a cambered-type pulley. A number of angularly spaced support elements indicated by reference
numeral 42 are mtegrally molded within the end cap 38 and sprocket 108 to provide structural
rigidity. A portion 44 of the molded cap 38 extends 1nto the end 40 of cambered body 36 The molded
cap 38 1s secured to the cambered body 36 by any one of a vanety of known securing means
mcluding the press fit arrangement shown 1n FIGS 5 and 6 In addition to the press fit arrangement,
eight flat head screws 39 can be used to secure cambered body 36 and cap 38 together Molded cap 38
and the other, integral end 46 of the cambered body 36 each mclude a bearing seat assembly 48 and
48' (FIG 5), respectively, for attachment to the second axle 30 The use of molded-in beanng seats
allows easy insertion of bearing rings (not shown) after the pulley has been molded. Bearing seats 48
and 48’ are preferably molded 1nto pulleys 22 and 28 when pulleys 22 and 28 are originally
manufactured. Front pulley 22 can be molded by a simular process, but, of course, does not include an
integral sprocket

As a user steps on the belt 20 during normat operation of the treadmull 10, the belt 20 will tend to flex
or bend under the weight of the user. The belt 20 1s supported for a portion of its length between the
pulleys 22 and 28 by a deck 50, as shown 1n FIGS 2A and 2B Deck 50 can be made of any suitable
matenal, preferably maple hardwood or a smitable composite matenal, and provides a support surface
located such that the belt 20 will flex or bend downwardly until 1t contacts the top surface 51 of deck
50. The thickness of deck 50 also partially determines the downward flex of the deck 50. For
example, a deck thickness of 5/8ths inches provides more of a flex than a deck thickness of 3/4ths
iches Generally, the downward flex of deck 50 increases with decreasing deck thickness. The
thickness of deck 50 1s therefore chosen to provide a desired flex

To reduce friction between the underside of the upper run of belt 20 and the top surface 51 of deck
50, a low friction laminate or other coating can be applied to either the top surface 51 of the deck 50
or the underside of belt 20, or both Preferably, a coating of suitable wax 1s applied to the underside
of belt 20

FIGS. 2A, 2B, 3A, 3B, 3C and 4 1llustrate the preferred arrangement for supporting the deck 50.
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Specifically, deck 50 1s secured to a hghtweight steel deck support structure, indicated generally at
52 The deck support structure 52 includes a pair of laterally spaced longitudmal support members 54
and 56 that in turn are each secured to a set of parallel crossbars 58, 60, 62 and 64. Crossbars 58, 60,
62 and 64 extend transversely from one side of the treadmull 10 to the other Longitudinal member 54
15 attached to each of crossbars 58, 60. 62 and 64 with pins or rivets 60, 68, 70 and 72, respectively,
longstudinal member 56 1s attached to each of crossbars 58, 60, 62 and 64 with pins or nivets 74, 76,
78 and 80 respectively In turn, crossbar 60 1s attached to frame portions 26 and 26’ with fasteners 86
and 88. Respectively, and crossbar 62 1s attached to frame portions 26 and 26" with fasteners 90 and
92, respectively Further, crossbars 58, 60, 62 and 64 can be constructed, either by a choice of
appropriate material or thickness, to provide additional flex to deck 50

Deck 50 1s also supported by an array of resilient members 100 mounted on crossbars 60 and 62 and
at each end by a set of resilient members 102 mounted to crossbars 58 and 64 Through the use of the
restlient members 100 and 102, the deck 50 1s permutted to flex when stepped upon, resulting 1n
lower impact loads on the user's feet As shown in FIGS 3B, two of the resilient members 100 are
positioned on each of the crossbars 60 and 62.

As further shown i FIGS 3A and 3C, each end of deck 50 1s secured to two of the resilient members
102. Resihent members 102 provide a downward flex as a load resultuing from the 1mpact of a
treadmill user's feet on deck 50 Resilient members 102 become compressed as the load is placed on
deck 50, with potential energy 1n the direction opposite the direction of compression being stored 1n
the compressed resilient members 102 Although downward flex of the ends of deck 50 1s desired,
too much downward flex 15 undesirable because as the user stnides on the treadrmull 10, the load s
alternatively placed on and taken off of deck 50. As the load 1s taken off of deck 50, the potentral
energy stored 1n the resihient members 102 forces the deck upwards

To partially control downward flex, resilient members 103 are aligned with and placed underneath
resitlient members 102 as shown 1n FIG. 2A. Resilient members 103 tend to bias the deck 50 upwards
and to hmit downward flex of deck 50, creating a smoother surface for the treadmiuil user Further,
resilient members 103 may be assembled 1n a partially compressed position which assists in biasing
the deck 50 upwards Resihent members 103 are preferably of the same construction as resilient
members 102.

The restlient members 100 and 102 can be secured to crossbars 58, 60, 62 and 64 by one of a vanety
of methods. The members 100 are preferably secured to the deck 50 by a flat head, countersunk bolt
105 extending vertically through the top surface 51 of deck 50 and through the bore 95 on the upper
portion of the members 100, as illustrated 1n FIGS. 2A, 2B and 14. A nut 97 on bolt 99 secures
members 100 to deck 50 In this embodiment, the iower portion of each member 100 1s not connected
to the crossbars 60 and 62, thereby permitting the deck 50 to be free-floating relative to the crossbars
60 and 62 The resilient members 102 and 103 connected to the crossbars 58 and 64 can be made of
the same material as resilient members 100 and may have a different configuration than members
100, preferably a generally cylindrical or post configuration, with a fastener receiving bore (not
shown) substantially aligned along their centerlines for receiving fastener 101 Alternatively, in place
of members 100, 102 and 103, springs such as leaf or coil springs or tension bars can be used to
perform this support function for deck 50.

Although four resihient members 100 are shown in FIG 3B, more or less of the members 100 can be
provided As a general rule, the resiliency of flex of the deck 50 can be reduced by providing more
resilient members 100 to support the deck 50 For example, if three sets of two resihent members 100
are provided nstead of two sets of two resilient members 100 or by adding another crossbar with two
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additional resilient members, deck 50 would have slightly less flex during normal operation of the
treadmull 10

The resthent members 100, 102 and 103 can be made from any suitable material, including
polystyrene, polycarbonate, polyurethane, polyester, or mixtures thereof, and are preferably made of
polyphenylene oxide TECSPAK RTM bumpers, made of EFDYN, a division of Autoquip
Corporation of Guthne, Okla , and made of an EFDYN proprnietary material including polyurethand
and DuPont HYTREL RTM (polyester elastomers) have been especially useful as resilient members
100, although any other suitable matenal may be used. In the preferred embodiment, the resihient
members 100 have a free, uncompressed height in the range of 1 50 to 3 inches and the hardness of
the matenal 1s preferably in the range of shore 30 A to shore 55 A and most preferably shore 47 A,
the resilient members 100 also have a compressed height 1n the range of 0.5 to 2 inches As 1illustrated
in the FIGS 3B and 14, the members 100 have a generally elliptically shaped configuration,
preferably having an un compressed diameter in the range of about 1.5 to 3.0 inches.

The elliptical shape of the resilient members 100 has another advantage 1n that 1t results 1n a more
comfortable running surface due to 1ts vanable spring constant k or modulus of the spring. Most
resilient matenials as well as conventional springs such as coil springs have a constant value of k
which means that the distance the matenal or spring will compress 1s a linear function of increased
force apphed to the spring. This 1s usually represented by the formula F=kx where F 1s the
compressive force applied to the spring and x represents the distance the spring will compress. For
example, 1f a force F of 80 pounds 1s applied to a conventional spring the spring rmght compress a
distance a of 0 50 inches and 1f the force F 1s doubled to 160 pounds the spring will compress a
distance of 1 00 inch. However, because of 1ts elliptical shape, the spring constant k of the resilient
member 100 1s vanable, that 1s, 1t increases as a function of the compression distance x In thas case,
the incremental distance x that the resilient member 100 will compress will decrease with increasing
force F because the spring constant k will increase with the increasing compression distance x. In the
example discussed above, the compression distance x of the elliptical support member 100 under the
second force F of 180 pounds would be 0.875 inches 1nstead of 1 00 inches for the coil spring having
a constant k. By using springs or resilient members such as resilient member 100 having a vanable k
or rate of compression to support the deck 50, the deck 50 will have a vanable rate of defiection
resulting 1 a significantly more comfortable running surface. The vanable rate of deflection of the
deck 50 achieves this object by permutting the deck 5C to flex downwardly a first distance, for
example 0.5 inches, absorbing the mitial energy of a foot striking the deck 50 Then because of the
increase 1n the spring constant of the resilient support members 100, the deck 50 will proportionately
deflect less under the remaining force of the foot striking the deck 50 thereby providing a firmer and
more comfortable footing for the user. Thus, the above described deck support arrangement which
provides for a vanable rate of deflection can provide an optimum running surface where the imtial
energy of the user s steps are absorbed while at the same time providing a surface that neither feels
mushy nor has a trampoline effect This deck support arrangement has the further advantage of being
able to comfortably accomodate users having different weights because the deck 50 will deflect about
the same amount for hghter weight users as 1t wall for heaver users giving each approximately the
same feel.

It should be noted that the resilient members 100 having a vaniable spring constant are located 1n the
middle of the deck 50 where the majority of the user's foot impact force will generally occur. The
cylindncal resilient members 102, which have a substantially constant spning constant k, are located
at the ends of the deck 50 where the effect of the user's foot impact force 1s mmimized and
consequently will not affect to a significant degree the feel of the running surface of the treadmuli 10.
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Deck 50 1s also preferably assembled into position to be convex or crowned in the longitudinal
direction (not shown) Spectfically, the front and rear ends of deck 50 are assembled to be lower than
the middle portion Deck 50 1s ngidly attached nto place first at either the front end or the rear end of
the treadmull Deck 50 1s then warped 1nto place and attached to the other end of the treadmuill, to have
a crown 1n the muddle of deck 50 Deck 50 1s provided with a length shightly greater than the distance
between the front and rear attachments of deck 50 to crossbars 58 and 64, respectively, so that 1t can
be so assembled. Deck 50 1s provided with a crown to provide an additional measure of upward
deflection of deck 50 when a load s placed on deck 50 since the load from the feet of the treadmll
user 1s typically placed on the middle portion of the deck 50 Further, the crowning of deck 50
mcreases 1ts fatigue life because the overall deflection of the deck from the centerhine 1s reduced

As can be seen from FIGS 2B, 3B and 3C, the rear belt pulley 28 15 rotated by a motor 104 during
normal operation of the treadmull 10 Motor 104 1s mounted to plate 98 by conventional means, plate
98 betng mounted to crossbar 62 The rear pulley 28 1s rotated by the motor 104 using a toothed drive
belt 106 engaged with a complementary toothed sprocket 108 mtegrally molded on the outer end of
body 36. The motor 104 1s preferably a vanable speed A C. induction motor having an electrical
speed controller. Motor 104 has a toothed sprocket 109 secured to the motor shaft 110. A speed
reducing transmssion or drnive indicated generally at 111 15 used to connect pulley 28 to motor 104,
By using the speed reducing transmission 111, 1t 1s possible to use a smaller, less expensive motor
104. The motor 104 1s connected to a reduction pulley 112 by drive belt 113 A toothed sprocket 114
15 attached to the same shaft and beaning assembly 115 as gear 112 and engages toothed dnive belt
106.

Although the pulley drive arrangement including motor 104 and the speed reducing transmmsston 111
1s shown as being engaged to the rear pulley 28, a sirilar arrangement can alternatively be used to
drive the front belt pulley 22. As discussed below, the speed at which rear pulley 28 15 rotated 1s
controlled by microprocessor 300 through motor 104, by varying the voltage and frequency to the
electric controller of motor 104. The speed 1s adjustable from controls on panel 18. With this
arrangement, 1t 1s therefore possible to vary the belt 20 speed at various times during the exercise
routine, such as to perform a predetermined exercise profile.

Andler pulley 116 1s also placed intermediate transmussion 111 and rear pulley 28 along the upper
length of drive belt 106. Idler pulley 116 1s supported on axle bracket assembly 117, secured to
crossbar 64. Idler pulley 116 ehiminates slack from dnve belt 106 and allows for better traction
between drive belt 106 and rear pulley 28 since a greater circumference of rear pulley 28 1s contacted
with dnive belt 106.

Further, a speed sensor 118, illustrated in FIGS 2B and 3C, 1s operatively connected to shaft 115 of
transmussion 111. Sprocket 119 1s similarly notched around its circumference, and 1s mounted for
rotation with shaft 115. The circumference of sprocket 119 1s aligned to move through optical reader
120, which measures the number of notches 121 which pass thereby A pulse for each passing of
notch 121 1s registered, and a signal 1s sent to the computer 300. The speed of belt 20 1s therefore
calculated by the mucroprocessor from the measurement of the number of pulses per given time
penod

An alternative embodiment for speed sensor 118', partially 1llustrated in FIG 15, 1s provided on idler
pulley 116 to indirectly measure the speed of the treadmull belt (and consequently the speed of the
treadmull user) An end of idler pulley 116 has two magnets 122 and 122' mounted thereon. The
magnets 122 and 122" are mounted along a line passing through the center point of that axle on which
wdler pulley 116 rotates and are positioned equidistant from the center point The two magnets 122
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and 122’ are mounted so that during a pomnt of the rotation of 1dler pulley 116, each becomes aligned
with a Hall effect sensor (not shown). Each time either magnet 122 or 122" 15 aligned with the Hall
effect sensor, a pulse 1s registered from the change i magnetic flux to the Hall effect sensor and 2
signal 1s sent to the computer 300. The speed of belt 20 1s therefore calculated by the microprocessor
from the measurement of the number of pulses per rmnute. The use of two magnets 122 and 122" at
opposite sides of each other on idler pulley 116 allows for more accurate measurement of the speed
than 1f only one magnet were used Further, the use of the two magnets 122 and 122" allows for the
more accurate calculation of acceleration, if desired

Another alternative embodtment for speed control not shown 1n the drawing would use an induction
motor controller which delhivers a fixed speed for a given control signal 1 €., treadmill computer 300
sends a given number of pulses (which equates to a pre-determined speed) to the motor controller. In
turn, the motor controller will maintain this motor speed within an acceptable tolerance hmt. This
system 1s referred to as an open loop system

Although the pulley drive arrangement including motor 104 and the mechanical transmission 111 1s
shown as being engaged to the rear pulley 28, a simular arrangement can alternatively be used to drive
the front pulley 22. However, the use of motor 104 to drive the rear pulley 28, and the mounting of
motor 104 intermediate the front pulley 22 and rear pulley 28 within treadmull enclosure portions 12
and 12' accrues several novel advantages. Known designs of treadmills have not placed the dnive
motor intermediate the front and rear pulleys because the size of the drive motor was too large to be
placed intermedtate the smaller sized pulieys Previously known arrangements housed the dnive
motors 1n an appendage enclosure of generally greater height than the rest of the treadmuli enclosure
1o accommodate the motor size. Placement of the motor 104 as 1llustrated ehminates the need for an
appendage enclosure of greater height

Further, a slack portion on the belt 20 1s eliminated by a rear pulley drive arrangement compared to a
front pulley drive arrangement Specifically, with a front pulley dnve arrangement, a slack portion
would tend to develop on the upper or running length of the belt since the front pulley was pulling the
bottom surface of the belt towards the front of the treadmull. The slack portion would tend to increase
wear of the belt With the rear pulley dnve arrangement, the same effect of the pulley 15 seen but with
the slack portion appearing on the bottom length of the belt and the upper length at the beit being
relatively taut. The treadmill user 1s therefore not stepping on a relatively slack section of belt 20,
which increases fatigue life and increases smooth operation of treadmull 10.

Returning to the description of the support mechanism for deck 50 as shown mn FIGS 2A-B, the back
portion of deck 50 1s attached to crossbar 64 with an angle 1ron 123. Angle 1ron 123 15 secured to
crossbar 64, and 1s also attached between resilient members 102 and 103 by fasteners 101, Second
angle iron 124 extends between resilient members 102 supporting the back portions of deck 50, and 1s
posiioned between the top of resilient members 102 and deck 30.

At the front end of deck 50, third angle 1ron 132 rests between the resilient members 102 and 103 and
1s secured to the crossbar 58. Fourth angle 1iron 130 extends between restlient members 102 and 1s
also attached to resilient members 102 and 103 by fasteners 101. Fourth angle iron 130 1s positioned
between the top of resilient members 102 and deck 50 In turn, the fourth angie 1ron 130 1s also
attached to crossbar 58 through linkage assemblies indicated generally at 134 and 136. Further,
members 54 and 56 are attached to fourth angle iron 130 by pins or nivets 128, as shown in FIG. 3A

The linkage assemblies 134 and 136 include blocks 138 and 140, respectively, that are attached to
fourth angle 1ron 130 by any suitable means. Blocks 138 and 140 are cooperatively attached to
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stationary blocks 142 and (44 through a pair of links 146 and 148, respectively. Stationary blocks
142 and 144 are attached to the crossbar 56 When weight 1s placed on deck 50, the front portion of
deck 50 will flex downward under the weight The links 146 and 148 allow the deck 50 to flex
downwardly and 1n a forward direction Blocks 138 and 140 also move downwardly and slightly
forward, while stanonary blocks 142 and 144 remain stationary The purpose of the linkage
assemblies 134 and 136 1s to provide additional flexure and to permit forward movement of the deck
50 during operation of the treadmull. -

A simpler, preferred method for allowing deck flexure and movement 1s 1llustrated 1n the partial
cross-section of FIG 2C In FIG 2C, each linkage and block assembly just described s replaced by a
single rubber or elastomeric member 400 mounted between the deck 50 and frame crossmember 402
which 1s affixed to the treadmull frame portions 26 and 26’ (not shown). Member 400 includes an
elastomeric body 404 having a generally upright cylindrical shape Member 400 also includes a
threaded metal insert 406 for receiving a countersunk mounting screw 408 used to fasten deck 50 to
member 400 Member 400 also includes a threaded member 410 protruding axially from the bottom
of member 400 The threaded member 410 1s used to secure member 400 to crossmember 402
Member 410 can be attached to the crossmember 402 by inserting 1t into a threaded aperture 412 1n
the member 402 or by inserting 1t through a non-threaded aperture and securing 1t with a nut (not
shown). A suitable elastomenc member 400 1s produced by the Lord Company of Ene, Pa., Part No.
J-11729-177.

Member 400 1s preferred because 1t 1s mechanically simpler than the linkage system already
described. Additionally, member 400 permits deck movement 1n both the lateral and longitudinal
honizontal directions while imiting vertical movement

As 1llustrated n the Fagures generally, and 1n particular FIGS. 2A, 3A and 4, a hift or inclination
mechanmsm indicated generally at 150 for the treadmill 10 1s provided to permut inclination of the
deck 50 Lift mechanism portions 152 and 152" are simularly constructed with like reference
numerals referring to hike parts In FIG 2A, lift mechamsm 152 includes an internally threaded sleeve
154 welded or otherwise permanently attached to a sprocket 156 When sprocket 156 1s rotated, the
sleeve 154 will travel upward or downward depending on 1ts direction of rotation on a non-rotating,
threaded screw or post 158. The screw 158 1s 1n effect forced downward against the floor F resulting
n the raising of the front portion of treadmull 10 when, for example, the sprockets 156 are rotated in a
first direction. As 1llustrated in FIG 2A, screw 158 extends upwardly through enclosure 12 Shroud
159 conceals the screw 158 from the user for safety and aesthetic reasons Shroud 159 1s attached at
1ts lower end to enclosure 12 and at 1ts upper end and or at 1ts sides to side post 14.

Roillers 160 and 160’ can also be rotatably attached to the lower end of non-rotating screws 158 and
158', respectively As the roller 160 1s forced downward against the floor F, the treadmull 10 will roll
slightly to compensate for the chination of the treadmull 10. The inclination of treadmll 10 1s
thereby facilitated by this shight movement of roller 160. Rollers 160 and 160 are rotatably secured
together on axle assembly 161, with axle assembly 161 being secured to posts 158 and 158" by
brackets 163 and 163', respectively.

Because the frame 26 1s attached through a bracket 162 and bearing assembly 164 to sleeves 154, as
sleeves 154 are rotated downwardly on the screw 158, the frame 26 will incline 1n an upward
direction. The lift mechamsms 152 and 152’ are located substantially opposite each other on either
sides of the treadmull 10 Both hift mechanisms 152 and 152' are operatively connected to an
inchination motor 166 Sprockets 156 and 156" are attached to sleeves 154 and 154" at the same height
so that a chain 168 can both be operatively connected to the motor 166 by a sprocket 170. Chan 168
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1s formed 1n a serpentine arrangement on sprockets 156 and 156, motor sprocket 170 and guide
sprocket 171 The motor 166 1s mounted on a base plate 172, which extends between crossbar 58 and
mounting plate 174 Mounting plate 174 itself extends between frame portions 26 and 26' By this
arrangement, the motion upward or downward on both non-rotating screws 158 and 158" will be the
same and as a result both sides of the treadmill 10 will be inclined to the same degree

Any suntable inciination can be achieved by lift mechanisms 152 and 152', preferably in the.range of
zero o eighteen percent As discussed below, the degree of inclination desired by the treadmull user
may be controlled within the predetermined range by controls on panel 18

The degree of inchnation chosen by the treadmull user 1s further controlled by a potentiomneter 176
connected to microprocessor 300. Potentiometer 176 1s attached to frame 26 Potentiometer 176 also
comprises a gear 178 which 1s mounted to travel up or down screw 158 as treadmill 10 becomes more
or less inclined, respectively The rotation of gear 178 therefore 15 used to calculate the degree of
mclimation as discussed below. Additionally, limit switches (not shown) which sense the upper and
lower degrees of inclination, respectively 1n a known arrangement. The limit switches are mounted to
screw 158 which are activatable by sleeves 154 respectively when the sleeves move into contact
therewith. The himit switches are therefore a redundant inclination sensing device to potentiometer
176 Once the maximum upper or lower degree of inchination 1s reached as sensed by either
potentiometer 176 or the limt switches, the microprocessor shuts off motor 166.

FIG. 3D ullustrates a preferred embodiment of the lift mechamsm just discussed. In FIG. 3D, the
chain 168 of FIG. 3A has been replaced by a toothed belt 420 The toothed belt 420 drives a pair of
molded pulleys 422, each of which integrally includes a plurality of teeth 424 and an mternally
threaded sleeve 426 Belt 420 rotates around pulleys 422, an 1dler pulley 430 and 1s dniven by a dnive
pulley 428 Pulleys 428 and 430 are generally equivalent to sprockets 170 and 171 of FIG. 3A but are,
of course, designed for operation with a toothed belt instead of a chain.

The operation of the preferred lift mechamism is simmlar to that already discussed in conjunction with
FIG. 3A except that the mechanism 1s designed for a 0 to 15 percent grade range The molded pulieys
and belt provide for quieter lift mechanism operation and elitminate the need for lubrication of the
cham 168 shown in FIG 3A

Another method for controlling the mclination of treadmuil 10 1s through the use of tme This method
eliminates the need for potentiometer 176. In this method, hift motor 166 will raise the treadmull to
the maximum height limit switch (not shown) 1s activated. The time 1t takes for lift mechanism 152 to
go from high to low 1s divided nto 15 equal parts and stored 1n non-volatile memory. Each division 1s
equal to a 1% mcline. This procedure 1s known as calibration. Once calibrated, percent elevation 1s
controlled by treadmill computer 300 1n umits of motor hift time.

The embodrment of the treadmull 50 as discussed above 1n connection with FIGS. 1-6 1s particularly
useful 1n the health club environment where an exercise treadmill 50 can be subject to very heavy
usage. However, there are situations where cost or potential usage factors can make other treadmill
structures desirable To that end, another embodiment of the invention 1s i1llustrated 1n FIGS. 19 and
20 FIG. 19 1s a sectioned side view and FIG. 20 1s a sectioned top view of an exercise treadmll 600
Components of treadmull 600 that are similar to the components of treadmull 10 will be referred to
using the same reference numerals The treadmull 600 includes a deck 50 located between a pair of
belt pulleys 602 and 604. For simplicity the belt, which 1s similar to the belt 20 1s not shown. A motor
6006 drives the front pulley 604 via a drive belt 608 and a pair of support posts 14 and 14' are used to
support a display and control panel (not shown ) Support for the deck 50 1s provided by a pair of
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cylindrical resilient members 102 at each end of the deck 50 and a pair of elhiptically shaped resilient
members 100 approximately midway between the pulleys 602 and 604 To simphify construction, the
restlient members 100 and 102 are mounted on an upper rail 610 and 612 of a a pair of formed steel
longitudinal support members 614 and 616 which form part of the frame of the treadmull 600 By
mountintg the resihient members 100 and 102 on the longitudinal support members 614 and 616, cross
members can be eliminated As shown 1in FIG. 19, the resilient members 100 and 102 are secured to
the lower rails 610 and 612 by sets of mounting brackets 618-622 It should also be noted that the use
of the elliptically shaped resihient members 100 located between the ends of the deck 50 provides the
same variable deflection rate as described above 1n connection with the treadmill 10 thereby
contnibuting to the comfort of running on the treadmill 600

A third embodiment of a treadmull structure which 1s particularly suitable for the home market
segment 1s 1llustrated 1n FIGS. 21-23 FIG 21 1s a sectioned side view, FIG 22 15 a sectioned top
view and FIG 23 1s a sectioned end view of a treadmull 630. Here, the treadmull frame includes a pair
of longitudinal support members 632 and 634 upon which a pair of belt pulleys 636 and 638 are
rotatably mounted. Again for stmplicity of depiction, the belt 20 1s not shown The longitudinal
support members 632 and 634 are preferably composed of extruded alumimum and have a cross
section as tllustrated 1n FIG. 23 that 15 generally box-shaped with a top flange 640 or 642. A central
channel member 644 running the length of the treadmill 630 1s connected to the bottoms of the
longitudinal support members 632 and 634 and provides lateral structural support for the treadmuill
630 Spaced evenly along the top flanges 640 and 642 of the longitudinal support members 632 and
634 are four pairs of eight elliptically shaped resihent members 100 The resihient support members
100 provide support for a deck 50. FIG. 22 15 used to 1llustrate the relative locations of the support
members 100 and consequently are shown 1n releif below the deck 50 this figure The resilient
support members 100 1n the treadmll 630 are preferably smaller than the resilient support members
100 1n the treadmli 10 having an uncompressed height of about 1.5 inches The resihient support
members 100 located at each end of the deck 50 are secured to the deck 50 by a screw 646 nserted
through the deck 50, as shown 1n FIG. 21, in order to hhmut the longitudinal movement of the deck 50
The middle sets of resilient members 100 are not connected to the deck 50 so as to facilitate limited
longitudinal movement of the central portion of the deck 50 as it flexes downwardly under the impact
of a user's feet on the belt. As with the treadmulls 10 and 600, the use of elliptically shaped resilient
members 100 having a vanable spring constant provides for an exceptionally comfortable running
surface

An 1mpact sensing mechanism 180, 1llustrated 1n FIGS. 7 and 8, 15 used to provide a measurement of
the relative impact force of the user's feet on deck 50. Impact sensor 180 1s preferable provided at or
near the mudpoint of deck 50 and 1s mounted substantially horizontally on crossbar 62 and includes a
deflection arm 181 which 1s resiliently biased by spring 182 against the lower surface of the deck 50.
A pair of rubber or plastic elements 183 are mounted on the end of the arm 181 in contact with the
lower surface of the deck 50. By this arrangement, as the deck 50 flexes downwardly when the user's
feet impact the deck, the arm 181 will also be deflected downwardly. The arm 181 1s configured with
a &-shaped portion 179 which contains a parr of magnets 184 and 184'. As shown in FIG 8§, the
magnets 184 and 184' are mounted 1n a substantially vertical array on opposite sides of the U-shaped
portion 179.

The impact sensor 180 also includes a cantilevered sensor support member 185 that 1s ngidly secured
to crossbar 62. Mounted on the free end of the support member 185 1s a Hall effect sensor element
186 which 1s used to detect the position of the free end of the arm 181 relative to the stationary sensor
support member 185. As shown in FIG 8, the Hall sensor element 186 1s positioned substantially
along the same vertical line as the magnets 184 and 184'. The Hall effect sensor element 186 1s
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effective to detect changes 1n magnetic flux generated by magnets 184 and 184" and translates these
changes nto an electnical signal Therefore when the deck 50 (and consequently arm 181) flexes
downwardly, the position of the sensor element 186 relative to magnets 184 and 184" will change and
an analog electnical signal 15 generated by the sensor element 186 that represents the deflection of the
deck 50 Also attached to the sensor support member 185 15 a printed circuit board 187 that contains
various electronic circuit elements which are effective to transmut a filtered version of the Hall effect
sensor signal to the computer 300 where a resident analog to digital converter converts the analog
signal 1nto a digital signal that represents the defiection of the deck 50 In the preferred embodiment
of the invention, this digital deflection signal 1s sampled every 5 milliseconds and the value 1s stored
in the memory of the computer 300 Once, each 1 5 second pertod the maximum value of the digital
deflection signals stored 1n mermory 1s identified by the computer 300 and used to calculate the
impact force

In particular, the computer 300 uses the maximum deflection value to calculate the impact force by
companng the measured deflection with corresponding force values, such as set forth 1n FIG. 9. FIG
9 has along 1ts X-axis values representing the deflections of the deck 50 in inches and, along the Y-
axis, corresponding impact force values in pounds These impact force values can be denved by
calculating the force required to compress the resihient members 100 1n combination with the force
required to deflect the deck member 50 Alternatively, these force/deflection values may be
determined empincally

Computation of the impact force by the computer 300 can be sumphfied by forming linear
approximations of the curve "A" shown 1n FIG 9 and using linear equations to calculate the impact
force for each deflection value As an example, the curve 1n FIG 9 can be approximated by the
following linear equations for O 0 to 0 4 inch deflections, y=400x (1llustrated as line "B"); and for 0.4
to 0.9 inch deflections, y=640x-96 (1llustrated as line "C")

Once the impact force value 1s calculated by the computer 300, normalized impact force value based
on the user's weight can be calculated Specifically, before or during use of the treadmull, the user
enters his weight via the control panel 18 into the memory of the computer 300. The impact force
value 1s then divided by the user's wetght by the microprocessor 300 to yield a normalized or relative
impact force value.

In one embodiment of the invention, the resulting relative rmpact force value 1s displayed graphically
to the user on the vacuum fluorescent display 376 of FIG 16. Two examples of the use of display 376
to display relative impact force values are 1llustrated in FIG. 17. In the upper example of the display
376 1n FIG 17, the left hand portion indicated at 188 1s used to display the word "LOW," and the
right hand portion indicated at 189 1s used to display the word "MED" with a 14-segment bar graph
190 generated between the 1lluminated words "LOW" and “MED " The greater the relative impact
force value, the more segments 190 are 1lluminated. In the preferred embodiment, the display m FIG
17 1s autoscaled by the computer 300 into two ranges so that when the relative impact force 1s
between 0.8 and 1.75 "LOW" and "MED" are displayed, and when the relative impact force 1s
between 1.75 and 3.0, the words "MED" and "HI" are displayed at the left hand portion 188" and at
the nght hand portion 189" of display 376 as shown 1n the lower example of FIG. 17. As the relative
impact force 1n each range increases, the number of 1lluminated segments 190 are increased from left
to nght In this embodiment, the relative impact force 1s displayed on the display 376 only duning the
actual operation of the treadmull 10 after operating instructions have been displayed, the user has
entered his weight and selected an exercise program and the speed of the belt 20 has reached 4 O
miules per hour As an alternative, the user can be provided with a graphical display of relative impact
force by a vertical column of, preferably, ten LEDs 192 as shown on the panel 18 of FIG 16 The
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autoscaled range effect can be simulated by using tni-colored LEDs where for example green would
indicate the low scale, yellow would indicate the medium scale and red would indicate the high
impact scale Cormresponding to the previously described vacuum fluorescent display 376, the
individual LED segments in the display 192 would be 1lluminated from bottom to top as the relative
impact force increased within each scale

Calibrating the impact sensor 1s accomplished 1n the preferred embodiment as shown 1n FIG. 8 by
utihzing a calibration screw 193 which 1s threaded into the arm 181. The end of the screw 193 abuts
the sensor support member 185 and calibration 1s accomplished by rotating the screw sufficiently to
move the arm 181 downwardly 1n O 125 inch increments. The digital value of the signal from the Hall
effect sensor 186 1s recorded 1n a table 1n the memory of the computer 300 for each 0.125 inch
mcrement This table 1s then used by the computer 300 to determine from the digital deflection
signals the actual deflection of the deck 50.

A belt posttion sensing mechanism such as 200 or 200" as shown 1n FIGS 10-13 can be used to
provide for positive lateral tracking of the belt. As a result, the belt 1s prevented from laterally sliding
too far to one side of the pulley so that 1t contacts a frame member or other portions of the structure,
resulting 1n increased belt wear or damage to the belt. This arrangement also decreases the sensitivity
of the belt to improper adjustment and side loading for which the lateral position of the beit 1s
corrected The belt position sensing mechanmism 200 or 200" senses the position of the belt and causes
a front pulley pivoting mechamsm mdicated at 202 to move the belt back mnto proper position.

The belt position sensing mechanism 200 or 200" 1s capable of sensing whether the belt 20 has
laterally moved too far to either the nght or the left, or whether the belt 20 1s positioned within a
proper range of positions for normal operation The belt position 1s measured by the position of one
lateral edge of the belt, the same edge being used to measure the left and nght lateral movement of
the belt 20 If the belt 20 has moved too far to the left so that the edge of the belt 1s out of the proper
range, the belt 15 laterally moved to the right towards and into the proper range by the mechanism
202. Simularly, 1f the belt 20 has moved too far to the right so that the edge of the belt 1s out of the
proper range, the belt 20 1s laterally moved to the left towards and nto the proper range.

The preferred embodiment of the belt position sensing mechanism 200 1s 1llustrated 1n FIGS. 11-12,
and can be located along an edge of the upper or lower surface of belt 20. Preferably, the belt sensing
mechanism 200 or 200" 1s located along an edge of the lower run of belt 20, and 1s preferably
mounted on the left, lower front portion of the belt 20

Belt position sensing mechanism 200 1s mounted on a bracket 204 which 1s attached to the frame
portion 26. Belt sensing mechanmism 200 of FIG. 11 1s stmular 1n design and operation to the impact
sensing mechanmism 180 of FIGS 7 and 8 discussed above, Belt sensing mechanism 200 1s calibrated
with screw 203, as described above 1n connection with impact sensing mechanism 180.

The sensing mechanism 200 includes a sensor arm 201 with a rubber or plastic element 205 biased
towards belt 20 by a torsion spring 206. Alternatively, a pin or coil spring (not shown) couid be used
1n place of element 205 The pin or spring would extend vertically downward and be resiliently
biased towards belt 20 With this arrangement, the element 205, and hence the arm 201, will
effectively track the belt 20 as it moves from side to side The use of a coil spring m place of a nigid
finger, arm or pin 1s to prevent damage durning handling or transit of the treadmull Experience has
indicated that ngid members bend when subjected to abuse, rendering the sensor 200 inoperable The
coil spring deflects when loaded, and when the load 1s released, the spring returns to 1ts normal
position
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The sensor arm 201 includes a U-shaped portion 207 contaiming a pair of magnets 208 and 208". As
shown in FIG 11, the magnets 208 and 208" are mounted 1n a substantiaily honzontal array at
opposite ends of the U-shaped portion 207

The sensing mechanism 200 has a sensor support member 209 which 1s ngidly mounted to bracket
204, and which 1s stationary with respect to the sensor arm 201 At the free end of member 209, a
Hall effect sensor 210 1s positioned substantially 1n alignment with the magnets 208 and 208' As 1s
conventional, sensor 210 detects changes 1n magnetic flux generated by the magnets 208 and 208' and
translates these changes nto an electrical signal. Therefore, when the belt 20 (and consequently
sensor arm 201) 1s within the proper range, a predetermined electrical signal i1s generated by sensor
210 As belt 20 (and consequently sensor arm 201) moves out of the proper range, the magnetic flux
changes as sensor 210 moves relative to the magnets 208 and 208, producing different electrical
signals Sensor 210 1s connected to mucroprocessor 300 via a printed circust board 211 which serves
to condition the position signals generated by the Hall effect sensor 210 As will be described below,
the signals from the sensor 210 can be used by the pivoting mechamsm 202 to keep the belt 20 within
a desired range

As discussed above, if the belt 20 moves erther to the left or nght, sensor arm 201 travels with the
belt 20. The movement of sensor arm 201 can be divided into three ranges, illustrated with respect to
the alternative embodiment in FIG. 12 Specifically, there is a range of movement 1n FIG. 12, that 1s
"proper,” labelled as range "a", and no correction 1s necessary If sensor arm 201 moves either left,
labelled as range "b", or nght, labelled as range "c", out of the proper range, correction of the lateral
position of the belt 15 necessary.

Lateral tracking of belt 20 can be improved by dividing the range of travel of sensor arm 201 nto five
regions as indicated on FIG. 12A, These regions correspond to belt "within himit" conditions as
indicated by the region labelled WL, minor deviations of belt travel left or nght as indicated by the
regions labelled TL and TR, respectively, and major "beyond hinut" deviations of belt travel left or
right as indicated by the regions labelled BLL and BLR, respectively Positional information provided
from these five sensing regions can be used 1n conjunction with an mdication of belt speed to provide
optimal belt tracking correction as a function of speed and position by varying the duty cycle of
tracking motor 248 In such a control regime, the duty cycle of the motor 248 should increase with
greater belt speed and greater deviation from the ideal path of travel

One example of the preferred tracking scheme linearly increases tracking motor duty cycie with
increasing belt speed. For example, consider belt speeds of 1.5, 4 and 7 mules per hour. When belt
speed 1s 1n the 1 5 nule per hour range, a 15 percent motor duty cycle 1s used to correct tracking
deviations in the TL or TR regions. When tracking deviations enter the BLL or BLR regions, the duty
cycle is increased to 30 percent. Four mule per hour corrections employ a 22 percent duty cycle when
deviations are in the TL or TR regrons and a 57 percent duty cycle when deviations are in the BLL or
BLR regions. Seven nmule per hour corrections employ a 50 percent duty cycle when deviations are 1n
the TL or TR regions and a 90 percent duty cycle when deviations are 1n the BLL or BLR regions

In each case, the motor 1s turned on for one second, followed by an off penod of the appropnate
length to yield the required duty cycle. Within regions WL, TL and TR, the belt position 1s sensed
every second and corrections initiated if required When the belt position 1s in the BLL or BLR
region, sensing and correction 1s performed only at the end of the "off" perniod of each cycle.
Preferably, the motor 248 rematns switched off following belt movement from BLL or BLR to TL or
TR to permut the belt 20 to recover from the more severe belt adjustment just performed.
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The effects of a variable duty cycle tracking regime operating at 1 5, 4 and 7 mules per hour are
illustrated 1n FIGS 12B-12D In FIGS. 12B-12D, the honzontal dashed axes represent ideal belt
tracking, while the sohd lines represent the belt position resulting from attempted tracking corrections
made 1 response to an imitial "beyond hmts” perturbation The available motor duty cycles for
tracking motor 248 are indicated 1n parentheses In each case, it can be seen that the optimized
muitiple duty cycle control region described 1n the preceding paragraph reaches optimal tracking as
fast or faster than single duty cycle or nonoptimuzed multple duty cycle control regions and that, in
many cases, the optimized multiple duty cycle regime reduces control "overshoot" problems Other
embodiments may employ a greater number of sensing regions and/or duty cycles to obtain even
"smoother" control characteristics These multiple duty cycle control regimes are also suitable for use
with the alternative embodiment of the position sensor described below. :

In an alternative embodiment, illustrated in FIG 13, sensing mechanism 200" has sensor arm 215 with
an elongated portion 217, a vertically downward extending leg 219 attached to one end of elongated
portion 217 and a vertically upwardly extending leg 212 attached to the opposite end of elongated
portion 217. Sensor arm 215 1s substantially cylindrical at all portions. As seen m FIG 13, upward
leg 212 is mounted for rotation on beam 213. Beam 213 1s secured to the frame portion 26 Upward
leg 212 extends through bushing 214, having a cylindrical sleeve 216 therethrough. Cap 218 and
washer 220 are connected to the uppermost end of upward leg 212, with cap 218 partially extending
into sleeve 216 A torsion spring 224 1s chosen of sufficient length so that 1t 1s partially compressed
between the bottom of bushing 214 and the bend between upward leg 212 and elongated portion 217
Sensor arm 215 1s therefore biased towards belt 20 by torsion spring 224, and downward leg 219
contacts and 1s biased against belt 20 By this arrangement, when belt 20 moves to the nght,
downward leg 219 1s still biased against belt 20, and when belt 20 moves to the left, downward leg
219 1s pushed outward against the torsion spring 224

The detection of whether the sensor arm 215 has moved out of the proper range 1s accomplished by a |
dual Hall effect sensor 226. Hall effect sensor 226 1s used to detect the position of sensor arm 215 by |
usmng dual sensors 228 and 228’ connected to a printed circutt board 230. Printed circuit board 230 1s

directly mounted on the crossmember 213 and sensors 228 and 228’ are attached to the lower end of

board 230 Sensors 228 and 228’ are positioned to be aligned substantially along the same honizontal

hine on board 230. Magnets 232 and 232' are held in cup 234 placed on sensor arm 215 and are

positioned on opposite sides of sensors 228 and 228'. As 1s conventional, sensors 228 and 228’ detect

changes 1n magnetic flux around them and translate these changes into changes 1n electrical current

Therefore, when the belt 20 (and consequently sensor arm 215) 1s within the proper range, a

predetermined electrical signal 1s generated by sensors 228 and 228'". As belt 20 (and consequently

sensor arm 215) moves out of the proper range, the magnetic flux changes as magnets 232 and 232

move out from between sensors 228 and 228, translating into a different generated electrical signal

The printed circuit board 230 1s connected to computer 300 As the lateral position of belt 20 1s being

corrected, the Hall effect sensor 226 1s used to determine whether the belt 20 1s within the proper

range If the belt 20 1s back within the proper range, the computer 300 takes no further action 1n

correcting the lateral position of belt 20

If the lateral position of the belt 20 1s to be corrected, the computer 300 operates front pulley pivoting

mechamsm 202, as discussed below. As shown 1n FIGS 2A, 3A, 4 and 10, front pulley pivoting

mechamism 202 1s used to pivot one end of front pulley 22 either towards the front, or towards the

rear of treadmull 10 Specifically, one end of front axle 24 1s placed into pivot block 242 which 15 |
preferably located at the night end of front axle 24, as 1llustrated in FIG 3A Pivot block 242 1s

attached to frame 26 by pivot pin 244. As front pulley 22 pivots, pivot block 244 also pivots. The
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opposite, left end of front axle 24 1s therefore moved to prvot the front pulley 22. The left end of the
front axle 24 1s placed into guide block 246 As guide block 246 1s made to move towards the front of
treadmull 10, front pulley 22 also pivots forward, as gmide pivot block 246 1s made to move towards
the rear of treadmill 10, front pulley 22 also pivots rearward

The pivoting of front pulley 22 1s used to correct the lateral position of belt 20 1n a known manner. If

belt 20 1s moving too far to the left, the front pulley 22 1s pivoted towards the front of treadmull 10 If

belt 20 1s moving too far to the nght, the front pulley 22 1s pivoted towards the rear of treadmull 10

Since the belt 20 will tend to move towards the lateral direction where belt tension 1s lower, the front |
puiley 22 will be pivoted to create a slack on the side of the belt 20 towards which lateral movement
of the belt 1s desired !

Movement of guide block 246 1s controlled by a tracking motor 248, attached to the frame portion 26 |
Long threaded bolt 250 1s attached to motor 248 and extends longitudinally towards the front of

treadmll 10. Guide block 246 1s moved by rotation of bolt 250, which extends through nut 252 1n

gude block 246; bolt 250 1s attached to gurde block 246 by fastener assembly 254, depending on the

rotation of bolt 250 If guide block 246 1s to be moved towards the front, motor 248 rotates the bolt

250 clockwise, and 1f guide block 246 1s to be moved towards the rear, motor 248 rotates the bolt 250
counterclockwise As discussed below, computer 300 causes motor 248 to rotate bolt 250 for a

predetermined rotation to move guide block 246 for a predeternuned distance, resulting mn the desired

pivot

As belt 20 begins to move 1n the desired direction, guide block 246 1s moved back to 1ts starting
position, substantially transverse across treadmuli 10, by rotating boit 250 1n the opposite direction

FIG. 16 1s a functional block diagram illustrating the preferred embodiment of an electromic system
using a computer or computer 300 to control the various functions of the treadmull 10. Preferably the
computer 300 1s composed of two or more interconnected Motorola 6805 or 68HC11
microprocessors. As previously described, the belt 20 1s dnven by the rear pulley 28 which 1n turn 1s
dniven through the transmssion 111 by the A.C. motor 104 The speed of the motor 104, and hence
the belt 20 1s controlled by the computer 300 through the application of control signals from the
computer 300. Single phase 110 volt A.C. power 1s applied to the A.C belt drive motor 104 from a
conventional A.C. power source, functionally shown at 304, over an A C. power line 306 which 1s
connected to a terminal of the A.C. power source 304. As previously indicated, the A.C. motor 104 is
mechanically connected to the rear pulley 28, as functionally represented by a shaft 302, and 1s
effectively controlled by digital signals from the computer 300 transmutted over a hine 308.
Specifically, line 308 1s used to provide a speed signal to an A.C. motor controller 310 which in tum
admats the A_C. current on the hine 306 to the motor 104 In the preferred embodiment the A.C. motor
104 and controller 310 are combined m a Emerson Electric 1.5 horsepower motor-controller unit. In
this embodiment, the A.C. motor controller 310 accepts digital speed signals from the computer 300
over the line 308 and alters the frequency and voltage of the A.C. current to the motor 104 1n such a
manner to cause the motor 104 to rotate at the desired speed. In addition, on/off motor signals can be
transmitted to the controller 310 over a line 312 from the computer 360 and signals indicating the
operating condition of the controller 310 are transmutted over a line 314 to the computer 308.

FIG 16 also 1llustrates the operation of a system for sensing the speed of the belt 20. The speed
sensor 121 senses the rate of rotation of the pulley 116 shown n FIGS. 3C and 11 and provides a

series of pulses to the computer over a line 322 which represents the speed of the belt 20

Control of the speed of the beit 20 by the computer 300 1s provided 1n the preferred embodiment of
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the invention in the following manner. The computer 300 compares the actual speed of the belt 20 as
measured by the speed sensor 118 to a desired value If the actual speed differs from the desired value
the computer 300 transmuts the appropriate speed signal over line 308 to the controller 310 to adjust
the speed of the motor 104 to the desired value of treadmull 10 An additional feature which can be
included 1s the mechanical brake functionally represented by a box 316 nserted m the shaft 302 The
object of the brake 316 1s to prevent the read pulley 28, and hence the belt 20, from moving when the
motor 104 1s off Control of the brake 316 1s provided by a signal from the computer 300 oxer a line
318.

Also functionally 1llustrated 1n FIG 16 1s the belt tracking mechanism which includes the sensor 226
that provides an mdication of the lateral position of the belt 20 on the front pulley 28. Signals from
the sensors 200 and 226 are transrmutted as represented by a line 340 to the computer 300 Upon
receipt of a left or right deflection signal from the tracking sensor 226, the computer 300 will transmut
appropriate control signals over a pair of lines 332 and 334 through mterface 301 from lines 331 and
333, respectively, to activate the tracking motor 248 which in turn causes the front pulley 28 by
means of the front pulley pivoting mechanism 202 to pivot longitudinally in order to center the belt
20 on the pulley 28. A tnac 336, a SPDT switch 338, a left limut swatch LL and a night limut switch
LR are mserted 1n the A C. power line 306 ahead of the tracking motor 248 The tracking sensor 226
transmits a signal over a line 340 to the computer 300 which represents the lateral deflection of the
belt 20 on the pulley 28. In response, the computer 300, by means of a signal transmitted over the line
332 from the nterface 301, places tniac 336 1n a conducting state and switches the polanty of the
SPDT switch 338 such that the A.C current is applied through eirther the LL or LR switch to drive the
tracking motor 248 1n the appropnate direction to center the belt 20. Linut switches LL and LR also
serve to effectively lirmt the amount of longitudinal travel of the axle 24 of the front pulley 28 by
cuting off current to the tracking motor 248 when the predetermined limuts are exceeded An
mdication of this condition 1s provided to the computer 300 by a current detecting resistor 342 which
15 connected to the computer 300 by a hine 344

Inclination of the treadmul! 10 1s controlled by the computer 300 1n a similar manner As previously
descnibed, the inclination sensor or potentiometer 176 detects the mclination of the treadmuil and
transmits an inclination signal over a line 346 to the computer 300. In response to the inclination
signal on the line 346 the computer 300 applies control signals over a pair of hines 348 and 350 to
control the nclination motor 166 so as to adjust the inchination of the treadmull to the angle selected
either by the user or an exercise program contained i the computer 300, This 1s accomplished by a
tniac 352 and a SPDT switch inserted in the A.C. power line 306. When it is desired to increase or
decrease the inclination of the treadmull 10, the tnac 352 1s placed 1n a conducting condition by a
signal on line 348 and the A.C. current 1s transmitted through the SPDT switch 1n response to a signal
on line 350 and then through either an upper limit switch LU or a lower limit swatch LD to the A.C.
inclmation motor 166 The computer 300 will switch off the triac 352 when 1t recerves a signal over
the Iine 346 indicating that the treadmull 1s at the desired inchinatton Upper and lower limuts of
operation of the inclination motor 166 are provided by switches I.U and LD which serve to
disconnect the A.C. current on the line 306 which serve to disconnect the A.C current on the line 306
inclination motor 166 when predetermined limuts are exceeded. An indication of this out of limit
condition 1s transmutted to the computer 300 by a current detecting resistor 356 over a line 358

As illustrated in FIG 16, each of the A.C motors 104, 166 and 248 are connected to a return power
line 359 which in combination with the power line 306 completes the A C. circuit with the 110 volt
A C. power source 304.

Additionally connected to the computer 300 are the various elements of the control-display panel 18.
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For simplicity the signals transmutted to and from the computer 300 to the control-display panel 18
are represented by a single hine 360 In the preferred embodiment of the tnvention the panel 18
includes a large stop switch 362 which can readily be activated by a user, that 1s connected through
the interface 301 to computer 300 by a line 361 and a line 363 This switch 362 1s provided as a
safety feature and activation by the user will result in the computer 300 causing the A C belt motor
104 to come to an immediate stop and can also activate the brake 316

A number of numenc dispiays are also included on the panel 18 including: an elapsed time display
364 which displays the elapsed time of an exercise program controlled by the computer 300, a mule
display 366 which displays the simulated distance traveled by the user during the program, a calonie
display 368 which can selectively display, under control of the computer 300, a computation of the
current rate of user calorie expenditure or the total calornies expended by the user dunng the program,
a speed display 370 representing the current speed of the belt 28 which 1s transmutted to the computer
300 from the speed sensor 118 over the hne 322, an inchne display 373 representing the inclination
of the treadmll 10 in degrees, and a terrain or a "hill" display 374 which 1s similar to the LED display
disclosedin U S Pat No 4,358,105. In the preferred embodiment, the computer 300 operating under
program control will cause the treadmull to incline so as to correspond to the hills displayed on the
terrain display 374 In this manner the user 1s provided with a display of upcoming terrain A
scrolling alpha-numeric vacuum fluorescent display 376 1s also provided for displaying operating
nstructions to the user, or as previously described, displaying relative impact forces.

Along with the displays 364-376, the panel 18 1s provided with an input key pad 378 with which the
user can communtcate with the computer 300 1n order to operate the treadmull 10 as well as program
keys mdicated at 380 to select a desired exercise program such as manual operation, a predetermined
exercise program or a random exercise program In the preferred embodiment, incline and speed keys
indicated at 382 on panel 18 can be used to override the predetermined speeds and inclines of a user
selected exercise program

FIG 18 tllustrates a treadmll pulley body mold 500 useful for molding large diameter plastic pulleys
such as pulleys 22 and 28. Mold 500 1s shown 1n an "open" position for purposes of illustration. Mold
500 includes three mold members 502, 504 and 500, each of which shapes about one-third of a
molded pulley such as puliey 28. In this example, pulley portions 108, 32 and 34 (see FIG 6) are
molded m mold members 502 and 504, and pulley portion 34" 1s molded in mold member 506. A core
508 1s moveable through members 502, 504 and 506 and causes the formed pulley to be formed with
about a 1/3-inch wall thickness as shown in FIG 5. Members 502 and 504 are slidably moveable on
pins 510 so as to mate with member 506 when mold 500 is 1n a "closed™ position for molding

Core 508 and a core base plate 509 to which core 508 1s attached are shdably moveable toward
member 506 on pins 512 to insert core 508 within members 502, 504 and 506 when mold 500 1s in
the closed position The pin ends 514 distal from base 509 cooperatively mate with complementary
apertures in member 506 (not shown) to 1nsure the proper alignment of members 506 and 504.

Pulley 28 1s formed by first loading bearing seat msert 48" into mold 500 when mold 500 is in the
open position shown 1n FIG. 18. Members 502, 504 and 506 are then slid together and core 508 1s
coaxially retained within the mated mold members 502, 504 and 506 by the base portion 509. The
pulley 1s then molded by introducing a hot structural foam and plastic mixture having a 40% glass fill
into a material gate 516. The mold 1s allowed to cool for about 3 to 6 munutes, opened, and the
molded pulley ejected Ejector pins (not shown) 1n the base plate 509 can be used to facilitate
removal of pulley 28 from core 508. End cap 44 can be produced with molded-in bearing seat insert
48 by a simular process
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UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

b = ¥
RRUNSWICK CORPORATION, a ahm .
Delaware corparetion, - 564,' :" r:;

0 -8:8 1¥
Plaintf, C.A. No, ° % viL =
v JURY TRIAL DEMANBED =

PRECOR INCORPORATED, a Delaware

corparation,

Defendrnr.

CO T

Plaiatiff Brunswick Corporation, through its division Life Fitriess, alleges as follaws'
JURISDICTION AND VENUE

1. This action arises under the patent laws of the United States, including, but

not {imited 1o, 35 U.S C, §§ 271, 281, 283, 284 and Z¥S. Bubject mattor Jurisdiction 1s
therefore proper under 28 U S € §§ 1331 and 1338(x).

2. Venue is praper in this judicial district pursuant to 28 U 5,C. §§ 13%1(c)
and 1400(b) because, among cther reasons, defendsnt Pracor Incorporated (hereinafter
“Precor”) is subject to persanal jurisdiction in this judicia) district and is deemed to reside
in this judicial district for the purposes of venue.

3. Plaintiff is informed and believes, and on that basis alleges, that Precar is
a corporation organized and existing uader the laws of Delaware Precor conducts
business on a regular basis within this judicial digerict  Precor has purposely placed its

products inta the stream of commerce with the expectation that they will be purchased by
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@sx01i.HoC



Case 2:0'01392-MJP Document 1  Filed ('/OO Page 99 of 100

customers, including customers in this judicial distriet, Upon information and belief,
Precar has committed acts of patent igfringament within this judicial distnct
THE FPARTIES -

4, PlaintsfT Brunswick Corporation is a Delaware corporation with an
exercise equipment division, Life Fitness. Life Friness has its principal place of business
1 Franklin Park, Ulinois  Plaintiff Brunswick Corporation, mchuding its division Life
Fitness, s referred ta hercinafter as “Life Frtness.”

5, Upon information and belief, dofendant Precor is a corporation organized
and existing under the laws of Delaware

THE PATENT

6. On August 1, 2000, Unijted States Patent No 6,095,951, enustled “Exercise
Treadmili™ (hereinafter “‘951 Patent™), was duly and legally issued The entire nght, utle
shd interest to tins patent 1s assigned ta Life Fitness Life Fitness 1s now, and at sl
relevant times has been, the cwner and possessor of all rights pertmiming o this patont A
true and correct copy of this patent is attached as Exhibir A

PRECOR’S PATENT INFRINGEMENT

7. Upen nformation and belief Precor has infringed and t3 cumrently
mfriaging the "951 Patent by making, using, selling and/or offering to sell treadmill
products that infringe the ‘351 Patent

8. Upon infarmatjon and belief, Precor threatens to contigue and, unless
enjoined and restruned by this Court, will continue ta infringe the ‘951 Patent. Asg a
result of Precor's infringement of the ‘951 Patent, Life Fitness will suffer, or has
suffered, irreparable harm for which Life Fitness hes no adequate remedy at law,
Accordingly, Life Fithess is entitled to a pepmanent injunction enjoining and restraining
Procar from infringing tha ‘951 Patent,

9, Ap & result of Precor’s infringement of the ‘951 Patent, Life Fitndgs hag
suffered damages in an amount to be determined ax trial.
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PRAYER FOR RELIEF
Life Fitness respectfully requests the following relicf
{a)  That the Court admudpe and decree that Precor has infringed the -

‘951 Patent,
(b) That the Coust enter w preliminary and/or permanent injunction
against Precor’s inflingemant of the ‘951 Patent;

{c)  That tha Court award damages 1o compensete Life Fitness for aff

harm suffered £s a result of the infringement of the ‘951 Patent to the fullest extent under

the Jew;
{d) That the Court sward intercst on such damages;

(¢) Such other relief as the Court deems just and proper,

Dated: August 1, 2000

For Plaintiff,
BRUNSWICK CORFE TION

vy AT S

Robert W, Whetze! (#2288
RICHARDS, LAYTON
FINGER, P.A

One Rodney Square

PO, Bax §31

Wilmington, Delaware 19899
Tel: (302) 651-6541

Fax: (302) 658-6543

OF COUNSEL:

Stephen C. Neat

Jonathan H. Takei

COOLEY GODWARD LLP
Five Pajo Alto Square

3000 El Caming Reel

Palo Alto, CA 54306
Telephone: 5650) £43-5000
Facsimile;  (650) 8570663
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