OF A VERTEBRAL AXI AL DECOMPRESSI ON TAB THE | NVENTI ON UrhiSEP 2002
_invention relcdomsodso a vertebral axial on t abl e. POI/GAGKEROUND
OF THE I NVENTI ON Back pain is a common ai I ma’anlt“*and can represent a painful
hi ndrance that prevents its sufferer fromleading a fulfilling life both in
| eisure and in the workplace. The ailnment is very prevalent and there is a
need for a non-sOPHERATICMOEW VERTEBRAL M XFAIl DECEMRRESSIONSTABDEI d ease
this suffering. One formof non-nedical treatnent is to apply traction to
the lunbar region of the spine. Previous to this invention the commonly
used system of applying traction to the |unbar region of a patient was
wei ghts and pul | eys. The patient was placed supine 20 (face up) on his back
and setur edFIELDAOFeSHENNBBNTH0N. Cords were extended fromthe patient,
| ooped around suspended pulleys and were tied to rai sed weights which were
rel eased to provide a gravitational tugging. The wei ghts thereby applied
traction to the pati i : cess
because it did not su ﬁlsz?\leé?{t Frf/r?igﬂg gg%{eﬁgﬁﬁggg%lggh%foh{pﬁa Elggé ,&i .e. the
| unbar region, to which the traction should have been 25 applied. Further,
it would not cause vertebral axial deconpression. SUMVARY OF THE | NVENTI ON
30 In accordance with the present invention, there is provided a nethod of

oper ajg ng %N@KG‘R@@NWG’F@H@GQNW@P@W” tabl e havi ng a first table
portion and a second table portion wth a controlled neans of tensioning

;e3e],jJ6Tjoa0 4 S E P 2002 WO PCT/ CA99/ 0071 m& 065 *166166* OPERATI ON

the first table portion with respect to the ' WO 00/09065 0 4 S E P 2002
PCT/ CA99/ 00712 second.tabl e ortl on, ri sing the steps of ng . a
basel i ne. tenston vo o RbRoA cpREioaiaR el dabcargit st CRdrda

until saidgr&RaisQR duffefdr f?&ﬁ%a 4 ﬁflﬁﬂﬁfg'lfFH'Eb&ﬁﬂ%@u%%H@Yx?th’B@ﬁﬁhblﬂ@e Pind

i ncreasing tension approximately 1ogarithmcally from about 50% of maxi num
t ensi on ab@ﬁmebas‘.ewetryeptayahak|am1|rth¢rens|:oncecBﬂBFda FEenBEGBERI mﬂ@ﬂﬁcﬁntﬂdﬁn of

DRAWNGS In the fi h.d nbod f_the i jon,
10 11 e e G SR detote St cORT dotn &1 Fabree phah Loaeer i Hgreely

"Ehlbls [ nvent;taeﬁoryvtd theauRat eiol bAWMe dpineghost | y| ng prone face down on the
abl e.

Previous to this invention the commonly used system of applying traction to

the lumbar region of a patient was weights and pulleys. The patient was placed supine

20 (face up) on his back and secured to a resting surface. Cords were extended from the

patient, looped around suspended pulleys and were tied to raised weights which were

released to provide a gravitational tugging. The weights thereby applied traction to the

patient’s back. This system had only limited success because it did not sufficiently isolate

the region of the back, i.e. the lumbar region, to which the traction should have been

25 applied. Further, it would not cause vertebral axial decompression.

SUMMARY OF THE INVENTION

30 In accordance with the present invention, there is provided a method of
operating a vertebral axial decompression table having a first table portion and a second

table portion with a controlled means of tensioning the first table portion with respect to the
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- figure 2 is a schematic cross-section of the table of figure 1. figure 3
shows a belt that may be used in combination with the table of {§4@§@pPeoeRs 1.

figure 4 i -section taken along 4-4 of figure 1 shopipgabdgyr2
" adj ust abl e%@%ﬂg 9§€5fps. figures 5 and 5a are tables of figures sﬁowi ng the

calculatio e S f a ther y for ea of t | {6 e
manner s ofsgg(g@r glt%?eoﬁo%pﬁt %é”‘%&'ﬂ“& ((E? SF%B él??'egalp‘.?y '%g % ?%S%p%%i%]s}gr%d[%%?%?@ﬁe’
graphs of ihereasing rsichusppliederobssd tabd uhiilosaice sedsioand Haabote SOECHF Welxymim
illustrating the operational control of the table and phases of one therapy
cycle. 1 fliERuQR abovesbaseline: pandsHeTapige AEnsian approfimatedy dagagidiaically droam gbout

recor ded . j i e i si on. DESCRI PTI ON OF
THE PF{EFEﬁggf_’)ﬁ%l\')%gf)‘?’ﬂ/ﬁ\l‘gfl’g!al % aﬁ}ﬁ{éé P %gﬁgﬁ)@u@?@ﬁﬂyf) eé1§1|% ustrated in the
drawinigs has a table top to support a patient face down as shown in figure

1. - 04 S EP 200Z - WO 00/09065 PCT/ CA99/ 00712 The top of the table
has an upper body pallet 10 that extends between channel-like side supports

12. The c } } d for the full length of the
tabl e but hﬁmyﬁﬁmﬁﬁgﬁeylﬁo%m@staﬂ onery to support the upper
body of a patient in use. By "upper body", it is neant the area of the body
above the waist level. 5 The channel-1like side supports 12 extend bel ow t he
upper body pal | et 10Imt¢g figeswhichrdisolase example ampodimentafhg inveptiome | ower
body,pal l et 18. Lower body pallet 18 has laterally extending rollers 19
that engage in the tracks 14 and are slidable with respect to the upper
body pallet 10. |In ufiguretihshowaviy ethisndymdn) o al therapauigpatiie snddeeacterditrg oabig of

the patient. By "Il ower b,og%"j' it is_neant thegé)orti on of the body at and

bel ow t he W¥EHtion) Kijla PatisRGdigvnGs SEstlymeRens feq dovRebthgtabls. extend from
the frame and are adj Jatik dbddads NioRToft i r
construction is ill ug%glfz} %&??ig?&?e 4, S%A lfg Oﬁéﬂg}afﬁé@g%ﬁﬁg%qbeari ngs 32
for the screw 34. Crfghre3cshiowsarbeltitbiaanaydbetusedin dvenbanatiow with ihiegable of figure

15 1.

figure 4 is a cross-section taken along 4-4 of figure 1 showing the adjustable
hand grips.
figures 5 and Sa are tables of figures showing the calculation of three phases
of a therapy cycle for each of two alternate manners of operation of the table of figure 1.
20 figures 6 and 6a are graphs of tension versus time based on figures 5 and 3a,
respectively, illustrating the operational control of the table and phases of one therapy
cycle.
figure 7 is a graph showing a series of cycles generated and recorded by the

25 equipment during a therapeutic session.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

30 The therapeutic table illustrated in the drawings has a table top to support a

patient face down as shown in figure 1.

2



- bearings. A threaded bl ock 38 of the screw extends through a slot 40 in the
housing 30 and the handle grip 28 is mounted on the bl ock. It will04&EP 2007
_apparent thavoloyodoss ni ng the crank 36, the blocks and their handiagy/grips
can be adjusted longitudinally of the table. 20 Referencing figure 2 al ong
with figure 1) a pre-Thenspoosfi thg aple habern 1ppexbedyd pabeat W ehatachiendsi egwded
and a fixed, su t 69 joined_to_.the | ower body pallet. 18. A_therapeutic
cyl i nder 46h@{‘t%£'ﬂ[9% S‘S‘étS tsﬁﬁe Brffpg}a“ﬁ?}dv(e&&?q {Pparis L%BX‘FH% f?’o‘ﬁé?“lb&'ﬂﬁm
pall et 18. ol Gl BIHGRS uffer thdy Hael B rothdifls BOGMIBRY 16 shiddes R 2,
83 respect iovel y thr ougﬁ gg énoi éa‘%if coﬁ%%ﬁs vaﬁves 2[35)‘S ﬂé% atnhg é’?)g!lggd}%ﬁ
respect i velaypati¢meinayst.i Byetuppss body’l, esis Meannthergper of the tbpdy abbve thdavgistrievel.0
and 71 respectively that control the rate of novenent of the table. A
controll er G i‘ﬂ‘ € pige SURROES 131 e"l“?ﬁ‘ﬂﬁ’tﬂf%‘f tfﬁd{mem%@“shgo ?’?5? FQRLAR 136kSt o

the pre-tengi@pPiforofess fgyb{rﬁ,?qf)wz;bod ﬁ‘alféP‘l‘é.i ng 73 has a tensiononeter 42
that also acts as an anchor for the 30 pelvic belt 44. A clasp is nounted

to the centre of the neter 42 to receive an end of a strap 110. In use, the
t i ted tg th I Thi i t i by .t
Tetor 42 of the t ensiavenerrl Eap 1 aet BierHl” pRiendR Tolers 45 A dikest it e

ar r angeneniggcks314 afi &e%ﬁ&’atﬁ@%h\&@s&féf %86 upFee HoeHPANEAAOL 2nl disel teROWE! Bddy t O

nount a bar, that extends horizontally alohg an axis perpendicular to the

| ongi ¥0udi ngklletxsupparts thadowerbbasly efothe Ipatienst By ARwesbodylsitdomeant éd poaticar ofl | v
to each side of the | vic belt. 44 could then be attached to opposing ends
of the bar gqeog?fg'r?ﬁatnaﬁﬁeroé‘(él?eawa‘?'r]&‘ffli'on of the pelvic belt. 5 The
controller receives an input fromthe tensiononmeter 42 which constantly
nmeasures the amount of tension applied to the pelvic harness fitted to the
patient. The control Handagrips 2&eesi providedpuThdse @riparextead Hnomi the foamme and are

consol e 58 _qn ich a therap echni ci sets ecific.par t.ers that
regul ate t it %g‘re;lf)f‘%‘ﬂ"@?alshéf Qﬁu{%m‘n?%ﬂr F%r_tf i Ft_é‘H‘ _fol_lﬁ‘gtr%ggtlgrﬁg}’ée he®
therapy fohogafi30aks Bedring¥B® ForPthe RefedP3d . S EPAIkOI® i providdd @traeh ¢ sthy in its
technician, the controller 90 receives signals fromconponents that noaitor

each phase bearingse A thseasgeq blask 38af thierrew exiends thequgh aistott4fdnAbe bewsing0 and
f ti 1 > .inecl i
15" deconp eI P oufla3h SETRARE T SlilE AbPch( hal By il e UhA:R

i ndi cat or s 36ntheMtdodie \w@d hheir pahdleigrip8 canl be adjasted ddrigirudinaly of shd ablehe
sol enoi d val ues 85) 86 and 87, 88 that control the air flow and pressure to
the pneumatic cylinders and the cylinder |ocking mechani sm 100, a nonitor

113 phat continually 5&2?’!:‘?@1 é‘?ﬂfje B 9@“&?3*“? AR rfﬁ)?é-?én?ﬂmﬂfg gyhﬁldtepehapy

progress, a nodem 11 a jac or-connection to a2
t el ecommunextatdobawsesa dousingl 73 andra fisdbsupportddnjoaretiitonhd tovear tody qratiet 18.
conput er.

-Rhﬁ\erapeutic cylinder 46 extends between the upper body pallet 10 and the lower body
)

pallet 18. The cylinders 46, 72 are fgd with pneumatic lines 80, 81 and 82, 83 respectively
through solenoid air control valves 835, 86 and 87, 88 respectively. The cylinder assemblies
25 incorporate hydraulic dampers 70 and 71 respectively that control the rate of movement of
the table. A controller 90 outputs to a control input of both valves and to lock 100 for the

pre-tensioning air cylinder 72.

The housing 73 has a tensionometer 42 that also acts as an anchor for the
30 pelvic belt 44. A clasp is mounted to the centre of the meter 42 to receive an end of a
strap 110. In use, the strap is connected to the clasp. This permits an accurate gauging

by the meter 42 of the tension being applied to the patient. In alternative arrangements,



- controller is connected for two-way comunication wth nmenory 118. P 2002
Referencing figure 3, the pelvic belt 44 is secured around the pat[i]@rﬂE 52[]

_pelvic regign. as two sections 92 and 94 which are secur he
patient's b‘ggfm)bogmsgtraps 25 96 and 98 and buckl es 100 and 104 é&%@ﬁ@i&ng

from the belid pasidt mosht #bar, 1% SNehd5GbrizO8tally | Mg’ B @;gs :perpéhm@msr %) the
e

snaps 110 connects the straps 106 and 108 to the pelvic t ‘traction
measur i ng leegigidiog axispofuie tabipere thhangtabita SEes soerectadhigterallyeto- ¢aghiide of

support pallet, 18, slides r war di nd causes tension.tq devel op. t.o

provi de tﬁggtpleglhc pelt t"%ec ;cf?}}ee\ﬁfbcsa%fﬁﬁcgfo PERYARE %‘?%eogpﬁafaéeigtwgg“B)élia{er%y
be repl aceagactioh dfandrpéivicsdir.ap belt if desired. 30 The pelvic belt is
designed so that the straps are connected to the pelvic belt in a manner

whi ch1 ocates the posterior straps directly in line with the patient's

Sfraps are attached T8 tawrebl et eRaR ppurhiort T oo mRa Thunt R Solinf. ™
anterior sypanierthé Rimttin®lof kéBidnl applied®Sthe Pelvib hafRty fifted Ihehd patRMAB! The
traction pelvic belt is designed with straps attached to each Ean 5 92 and

94 of the eatrpllen alsqirpgeives iapyr Bematibechhigiant epntphcppsple 38 onbwhichra Herapy

vest  att achaune? Pie stk RERPNcL Bl Ui Hle IREN TS Bultithe el
pati gt | sorcesenigntherthedape fod édehyatiehd. s attachnent. 10 General ly, when the

patient's upper body is anchored by voluntary hand gripping) he tends to be
nore rel axed because he is aware that if the traction applied is excessive

he can let go. This S ing.the. r dy J4s .an | '
safety feat gr e all ow%%ﬂt%gﬁeﬁwg%s{o{ﬂ glseﬂlg“#gde)%tyr @gt %@%‘ﬁc@?’ !aﬂr%QﬁH??@ter fQ In
oper at i on)retédiesPSigiale fhéhN@iBpohénisSthid hidhttos @atl §hiseadbP died tHefdhyedssibn adhd

pelvis of a patient and the patient grasps the handgrips 28, as illustrated
i n fi gur estharehy gegulatq e yuompted fupgiions of sheceswipraentd Fhese pempenesisipeinds e 42

by s{gaps | Qnnahiter? 4! &é&rﬁ;{?ﬁs‘gic{i&r Enﬂ#l?ﬁgﬁﬂ tifle} Hhd™ .?é”'goxfdﬁéjg'égﬁgh%ﬂess

in "d aper fashion” between egs o e patlen ing adj
accomodatiedieatols qatheanbveatieapailend8! &he&onanliapeutpttoro thepotenokDvalaest ¢ 86

controller 9Q_t nunber of cycles for the therapeutic session, . the i mum
Cens! on ¢ GIBTa B GoRGolhe &Y HomescEbretsibeto B Pheust pders At e Falks:
of time, 11hci3RE Wkhanib 16RCH xﬁémfo‘i‘elﬁ?ﬁﬁmbﬁﬁ&ia@g &Eﬂaﬁﬁhﬁd‘?&ddﬁ@e@ﬁ%ﬁﬁ; 5

The technician"initiates the therapeutic session by activating a pretension
ON 25 but trecorBimg ofcthe verapynprograshea progemnki2owhichdtae mjacku b bk far lwennestion ¢ her

90 tg signal the solenoid valvqf 87 ng ?8 and rel ease the cylinder |qck

100 4thi ch |EkeQRBURIARORS Sistem apd arhorh 116 forConssrie @1 fuiepal somipyer., e o
travel of dolitofdrSis @Bnfdctéd/fortARLway cofinfunithfion Wath A¥mbARe1M.r flow which is
nmetered on inflow and exhaust. Thé hydraulic danper 717is incorporated with

the pretension cylinder 72 to assist in ensuring precise novenents of the

30 piston. Referencing figure 3, the pelvic belt 44 is secured around the patient’s pelvic

region. It has two sections 92 and 94 which are secured round the patient’s body by straps
25 96 and 98 and buckles 100 and 104. Extending from the belt are pull straps 106 and 108.
As illustrated in figure 1, straps 110 connects the straps 106 and 108 to the pelvic belt
traction measuring meter 42. In use, when the table separates, the lower-body support
pallet 18 slides rearwardly and causes tension to develop to provide traction to the patient’s
lumbar region. The single strap belt may be replaced with a multi-strap belt if desired.
30
The pelvic belt is designed so that the straps are connected to the pelvic belt

in a manner which locates the posterior straps directly in line with the patient’s spinal



- This increases the tension applied to the patient as the pre-tensig%
cylinder 5 0 4 S EP 2002 WO 00/ 090G PCT/ CA99/ 00712 extends th %EFSZUI%
~ 73 on whi chyd bgodoesi ononet er 1s nmounted. The tensiononeter pcs/caomneei ed to
strap 110 which has been initially adjusted by the technician to renove
nost of t helusiracKhefanterrpabpd srehaactiRgso R bap sb 10 tb posinow et Bdchmerftdvaps
106 and 108 which extend from and are attached to the pelvic harness.
Movenent &€ AIRENIQK/SUDSHEF sfine of tmbdiac Sreshef thenpdlvifonet er housi ng 73 whi ch
draws the pelvic belt in a caudal direction. The weight of the patient
resting on the table resists novenent and the tension increases on the
harness and pel vis ofhe laterflafractioh pelMEbéle Bsdedfgnap phittestrdpe attiehe@ab el pirb
nmeasured by the tensiononeter 42 which 10 continually sends the

measwt emefRend P4 plethediflt: ol | er 90 and the nonitor 113. The monitor out put
is displayed on the LED 59, showi ng the tension applied in pounds) on the
technician's control console 58 and activates a chart recorder 60 which
creates a conti nuoudt agfirby smneclaied thachagaidnt trhey bty seéured as fisvkipeh
provi des a permanent record of the tension, timng and relation between

t hese par XREY EFZOB LQ they yppen Ha sechpn by a thoraic yest agacind 105 thernpanbedyi section
sessi on. . r e } (ol to lin MTeds i to
= basel | neuf i B e fauid gt WS DANAE b bl SNLRE RARG: WA AGHRRER

t weni(y t o Generally; ivhien tiopaiitat’byppep ibosly NCarehseddyatolirgarytrage gaipping B tens
mai ntain this baseline tension throughout the entire 20 therapeutic
sessi on. hOe mofe 1plaxed bpcguss he ds awansithatzé gheatragtind applied ishexcessivgl be eanclet

controll er,acty: t i r i i rayl di X
i xaton BP° ¢ hi¥ s dtanCiondl JeERLAs TRAT BRGNS Ritef)l RILEY Mibitag we
pr ogr amre ghatient naiend ahe trielwmenoak ey timei t i on of the housing 25 73 relative to

the noveabl e pallet 18 during the deconpression and retraction phases. The
operator then activates the systemcontrol 56 on the control console 58

whi cgsestarts the fu'xhy%ﬁg&ggﬂgkﬁéipélgggugﬁ&§ 4afis_tfﬂ&de%&f§e£%u&ggﬁ Phist S

t he conpr essi on phas ime SO activates a three Si gha
al erting phlvispef 2 patientcangrthe ppatitre graspd O hagrdgpips 28, to ilhiskatetén digpess bamty

agai nst the tensian.that will be ied when th her apeyt i | i nder, 46
extends t fo THRRELDFSafies roonetted B e ForioReers2 hy sefitgttonipbind Lt
connect ed afeDatidtBe® b 4ha RXANACHESm thé hhRieSeHh t‘&lagé?efaﬁﬁyﬁabé@eﬂﬁltﬁeefe 306 the
| ocked in place as described 6 0 4 S EP 2002 WO 00/0906S PCT/ CA99/ 00712

above. Whpatiantdeingeadipspatle to redonBi®odate ¢ach padent. t Yiia consnle §B) an opyatac tinpust es

t he 5ol engi d pneunnt i al ves 86 .and_ 8 ntrolling the r flowinto.and
out 35 en (heBRaaTee fo s r S0eles Bor Y ke ki iipmabf malisbrlpRich
programego B applecll icotheGfatibid JnBbardpafer ddngdl, baldote 1@ eRtithe! frASdcbadS, tabl es
general |y cause reflex muscle guardi ng and spasm and t herefore have proven
to be of FAdklethgdesempeasgionand relaxatiodphaesst of di scogeni ¢ di seases 10 of
the | unbar spinal colum which prior to the devel opnent of
non-interventional vertebral axial deconpression were treated surgically.

It has been di scovergi teilaficildy initddtesahé iRrafREGE sd36idn belabevating appétyndiGNONON
25 button 55. Activation of the pretension system causes the controller 90 to signal the
solenoid valves 87 and 88 and release the cylinder lock 100 which extends the piston of the
pre-tensioning cylinder 72. The rate of travel of the piston of cylinder 72 is controlled by
the air flow which is metered on inflow and exhaust. The hydraulic damper 71 is
incorporated with the pretension cylinder 72 to assist in ensuring precise movements of the

30 piston.

This increases the tension applied to the patient as the pre-tension cylinder



“logarithmcally ) reflex nuscle guarding and spasm may be avoi dEd'UMSrEE 0
particularly ) the 15 table has been effective in treatnent by operati g}ags

_foll ows. Fowﬂbldgmsti al phase of treatnent, tension is increpseeasdsoMy
fromthe baseline tension by increasing the separating force on the table.

Thi s contrieRigh@s teonRiirge s dreWRIAL iheNehdiGhdRMeRls! A¥hREd ACPRMBIERNbMBre! R
the tensions applied which is inportant in achieving success of the

t reat ment . cppneaceedgpestrep rlddl which hahbeen igltmigddgisedtty thas¢chhiwian toeremoie kst

ni ne second nd the_.increase may be_20 |inear or a function_ of square
of the ti m?? ‘g%glf'%‘_%@f 1 PeIRE, w@fﬁson&%émﬁewr&e%d i siree0 106 apd 16 |
above baselekfefd fromh 8nd fref Q{a'cﬁé’&%t ¥ pRIVI© Bankdsh My ERER LI ER ld&? 7! %Qﬁgﬁﬁat

is increased logarithmcally up to a maxi mumtension) preferably reac
si xt y Ssecothfstensionamgeien hdusingal3 whichdravesiha gelvivebedtdparcatidal glifeotriore ‘The whight

table. The Xi mum t ensi on y he set any where in the range of 50 I bs. to
100 1hs. . ohrp e g Reee st MRe e A i lensian S Eeher e et

i ncrease ofpd hevieosinghatigil i ed by the logarithmc function is believed to
be the reason that the table avoids reactive nuscle problens. 30 At the end
of the deconpression phase the tension is linearly released during the
retraction phase of e treatnent) returning to the baseline tensi t .a
pr epr ogr anmred contro}[hhreé?'g'odlr@p@ff%\bq C&’P“Fﬁ[ﬁ%'ﬁ‘ﬁasé’é@ol?yd CF%}SIOEIHE!C@H?EI&@HCII

deconpr ess ic@ﬁtirﬁn'aﬂ? sérRis tRE rleQdirem e o thé conffoler O:-:anﬁ 803 P91 09R6R0nito

PCT/ CA99/ 00" 12 IT tension is released too quickly, or 1s not maintal ned at

a basel i neouputiinndisplayedt 0w ahendskD e5%r oirivang thetensier mpplkellin .podnds, namthe
decrease a suitabl e slope, tg the haselinge tension _avqi.ds problens, After
2 rest phaihapiag CnfioL oAl Shindasd¥ieoe st ragraE ol ahicHecrSHES s SPTiwovy
function oppér PR oVRE SR il tﬂé“th@r?aﬁy qﬂS&eEsOWBth&oGiﬁééJhtpehﬂaﬁcrﬁ 2bdo?d JE Y Y

| ogarithm ¢ phase which has been diScovéred to reduce the positive pressure
normal | y piansont timing aud relatien between thase pammeters plusghambombenpésgissefor each
(suctiicon) signifi.cantly below zero. Exp (CNx Ln (BT i7 ) = BTn + (N x In)
| O \AHllgre tﬁ}eegﬁpﬁlbc S i de of the equation determnes the tine, in
seconds, and the right hand side of the equation determ nes the tension as

a percent of maximumtension (wWith O tension being the baseline tension)
and where: Exp is thdhagontallere3(imeesigned; to|linepddy dnrseasqthe tansiogdara basekine1 5

phase) ;  Briserab et fyrsioeReled bbbt g e ot Bt A AR pblifldy

begi nni ng applying al eparaiing force ah@ 8Rnad MaifAICANR! basélingashsidiMbreuhoonthe ehiirel S
the %increment chosen for the tension; Nis a positive real nunber from?O
to NRR; 20thgfapentinggssion s deternined by the fol l owing equation: In x N- +
BT,n =100 Cis a common power factor; where C = Exp [(LnLnTi M~ - LnLnBTi)
Il NM~] and TiM- is the tine at the end of the logarithm c phase when

maxi mum t ensi on i s r ©mcédek pre-tension is stabilized at the baseline level, the controller activates

the cylinder locking mechanism 100 providing a fixation of the pretension cylinder and
housing 73. The controller is programmed to maintain the locked position of the housing

25 73 relative to the moveable pallet 18 during the decompression and retraction phases.

The operator then activates the system control 56 on the control console 58
which starts the fully automated functions of the equipment and initiates the decompression
phase and timer and also activates a three bell signal alerting the patient to grasp the hand

30 grips 28 to fix the upper body against the tension that will be applied when the therapeutic
cylinder 46 extends the moveable pallet 18. The tensionometer housing, which is connected

to the pelvic harness, is joined to the moveable pallet and locked in place as described



25 For exanple, choosing BTi to be nine seconds, BTn to be 15 % {4 SEpQpipe
8.5 %and Ti M- to be 60 seconds, NM~ is 10 and Cis 1.06422. The equati on

t hen becomegydaomedesl. 06422N x Ln (9) ) = 15 % + (N x 8.5) 8 PCIVEZA9007129065
" 04 S EP 2002 PCT/ CA9910071 Fromthe logarithmc fornmula) the foll ow ng
tensionltigeoveel ati onshi ps are apparent: (wth 0% tension conprising the
basel ine tension) At 50% nmaxi nrumtensionT =17.10 secAt 60% nmaxi num t ensi onT
=20.98 sec5 At 70% maxi num tensi onT =26. 44 secAt 80% nmaxi mum t ensi onT

=33. 91 secAt 90 % maxijrum tensionT =44 .sec At, the beginni of. the
retraction phase, teﬁgﬁ%h the HisLany %’Bfmniéi’snﬂfﬁsfﬁq’ 1[Ee tcﬂgg?liki’fs?@faﬁﬂéalcs the
seconds. Thelefsilitpreumbiievil R8O hdBORMrbAinko 1RE aiEoWTHED ANt Of 1RARErageRic
seconds. Suitable tinme versus tension values are tabulated in figure 5 and
pl ott &d i ncyligder 4660 axpand theyldndsr 6 e¥THP Pregragmen Appicadipn 9 tensies dascribeg
Anot her Iog?oi“; hm ¢ curve which has been found to provide satisfactory
results in e ‘deconpressi on phase is as follows: Exp ( Nx Ln K+ Ln (BTi~
) =BTn + (N x In) where N BTi, BTn and In are defined as before and where
K= Exp [(LnTiMox - LnBTi) / NM~] 20 Wth BTi chosen as nine seconds, BTn
as 15 %, In as 8.5 %tanddrdriragtionaiables @eneraidy nalise Mprflex muide guarding andl sEE®9
and the tine,versus tension values. . resulting are tabulated.in figure Sa and
Bl ot ted | naps Yreioge e Pen @ ed T 188t bo Siod irine TR o Wikcogeie Fiaciiysoy
naxi mem t eos i uhibar SiRd1REInh WhRhprios ko theidedelopmédiof abapsed ehiifmil 0bridtha
deconpr essi on phase. Research has shown that the continued increase of the
t ensi on t oakigbdecpmpiessign weredreated suagiaally.ate inplied by the time to
increase to 50 %tension would elicit reflex nuscle guardi ng which can
prevent distraction of the lunbar vertebral bodies required to achieve
deconpr essi on of the I8Qa¢ a‘earuatd@bédathadibmir%nmer@wﬁdedf@bﬁnion ly hienssoner
it has been found that deconpression 9 04 E P 200t - WO 00109065

PCT/ CA99/ odreepithypicpily oeflax susele gHarding  andsipasmo may he ayeided Mqse ariculasly, the

i ncreasi ng [ .3.0.50 9 o] | j i ne .a. | | ed
ace st 1 PR ag et RffethCind RedboP 85 SHRERINES tehobp DO B P BAR 4

r el at i onshireatngentedésionl fsdndérossed SIOwWP f@im thedasshine tansioh &N Ihcreasing the 3egaeating
within 1/3 of the el apsed tine of the deconpressi on phase. The increase in
tensi on ab&Rree Spohe table.  hbis coRiriyiAS 10 PRUSTH Srax o Sherey iy ing RRrmpgialians
of time unid knd RésitRY aBpiiRd GRARNOIR ﬁxﬁzo&ﬁﬂphﬁﬂcﬁi&iﬁ%/%déesrseéﬂﬁfé bR, It is
reaction. When tensionS  sufficient to deconpress Tunbar structures are

r epeat ed| ypreferred that this "slowed start” last for the initial nine seconds and the increase may be

20 linear or a function of the square of the time, increasing tension from baseline to at most
50% of maximum above baseline. This is followed by a logarithmic phase where the
tension is increased logarithmically up to a maximum tension, preferably reached at sixty
seconds by logarithmically increasigglthe separating force on the table. The maximum
tension may be set any where in the range of 50 Ibs. to 100 Ibs., with the average setting

25 being 70 Ibs.

The slowing rate of increase of the tension implied by the logarithmic

function is believed to be the reason that the table avoids reactive muscle problems.

30 At the end of the decompression phase the tension is linearly released during
the retraction phase of the treatment, returning to the baseline tension at a preprogrammed

control rate preferably at ninety seconds for the entire decompression plus retraction phases.



applied, a progressive controlled rate of distraction of the tabbz ﬁwiﬂﬁ}g
t he deconpression 10 phase is essential to prevent reactive nusc

~contractio ing) and is therefore vital to the succe 113
procedure go&gpﬁ%gs the confort of the patient. \Wen the dz%g?rép'?gtegggqilon

timer 62 l.etes its rt of .the.cycle usual |y set for.40 to .60
seconds) thIDoGn i deSed Bl tres HoR et mbatiine Shidth st f WA mpade s
and 15 86 pabblems @edyt 58lin réralidl A fideadb&relkel 21 20618 s18pe 1 eneClidskiftetensifn t O
end the deconpression phase and retract the noveable pallet 18. The rate of
travel duravaigstpneblems.r sAftéranrgshpliase iat bagsline radiopy the prooessanasectpeant r ol | ed
airfl ow and exhaust conbined with restraint exerted by a hydraulic danper
incorporated in the cylinder assenbly. The tension applied to the pelvic
harness decreases appeOplIaWif Sunklieaf tihebaedistiendidehRo8&hni 186nd R0 iPh
between 20 20 and 24 |bs. over the next twenty five to thirty seconds.
While it isstigfacsomyr logarithmic phase whishihas heen dissoesred tomedute theupositive pressute
basel i ne | evel over twenty-five to thirty seconds) shorter and. ot longer
ot act | ol OIMHILE FrsgE CAth BiERst @bt diertock RPN, Freiuts: (oefkimy SanfEREY on
tinmes tengeldy @4foCit a hi gher incidence 25 of nuscle reaction with certain
conditions and longer retraction rates tend to fatigue patients w thout

not abl e therapeutic gain. At the end of the retracti on phase when the
noveabl e pallet 18 closes on the fixed pallet 10) if the tension applied by
the pretension systemis se by, t ens r 42 to be above 26

| b. or below 20 Ib. , the tgﬁgggnd%%€§?ﬁ2?gng?%qgﬁgFgﬁntroIIer 90. This

rel eases the cylinder |ock 100 and activates the sol enoid valves 87 and 88
t o al¥br opmhereihg lethand pide oé thei equatigvdeemnipssihe sime, dn sefjonds, anf ¢he wghtihand

applied by.th 4 § P. 2 00/ 09065 PCT/ CA99/ 00712 pretensi
system ué“%rgfd%\%neqélgn?’é GEPQH{CQS%C }/t\:gtswpnast%gegggtepfﬁgx%wlte[x%)o? r%fﬁﬁ e(fsy‘gi ng
t ensi on ofterdthrl being tit basblisdtensibal) adwhe@ntrol | er activates the | ocking
mechanismto hold at that |evel. This adjustnent feature continues to

function when fedPcisdhg patral exponeat.reit he pretensi on basel i ne t hroughout each
of the rel axat iL%nisqngﬁg&rﬁqgérﬁh&%enti al to keep the straps from5

sl ackeni ng bet ween cycles, a$ would occur if tension were allowed to drop
to zro. The cBHiinek Biytddl eime(i. e ptiineadtltbs pedinming ofdlsd togarithmiid phase);

t ensi ononet er feedback) cylinder adjustnent and | ocki ng mechani snms are
programmed to [FEF & the Hulialgiensiondhes Kasion aboye daseling athte beginning of ¢ ed

function does rl]&éarﬂlirlfﬁi%&rs‘ge ?a%l‘éeﬁ%%ﬁﬂxﬁ%ﬁhge Sgiﬂl)ex muscl e guarding . 10

When the table i action phase, an Yeached a tension
setting preprodnasrthed%t increnienc chisenifomhthel tesivre of t he noveabl e pall et 18 on

the fixed pallet, 10) the tensiononeter 42 signals the controller to start
the rel axation I'%%E%‘PH%F”(‘S?“(“QEHEPWO to r‘?MAX;
20 where Ny x is determined by the following equation:

Inx Ny + BTn = 100%

C is a common power factor; where C = Exp [(LnLnTiy;,y - LnLnBTi) / Nysax]
and Tiy,x is the time at the end of the logarithmic phase when
maximum tension is reached.

25
For example, choosing BTi to be nine seconds, BTn to be 15%, In to be
8.5% and Tiy sy to be 60 seconds, Ny;ax is 10 and C is 1.06422. The equation then

becomes
Exp (1.06422Y x Ln (9) ) = 15% + (N x 8.5)



set for forty to sixty seconds). Wen the noveable pallet is closed on the
fixed pallet a 15 "closed" green position light brightens to al erf4tSEp 2007

. techni ci an swoootoeesscontrol | er sounds a single bell chime to rotCAydne
patient that they can relax their grasp on the hand grips until the next

t hree bel IFremi e lagagilmic fonmuly, she fQlowangtemelongynt eclat@mshipheragppamycl e i s
made up of ressi .phase,. a retracti.on phase and a rel axation
phase. 20 (@P%qéﬁfcﬁe@ﬁ@%&eo%sflfnettﬁ%m?)ré?ti ent's grasp slips or slack
devel ops in the har ngsso®nHiamuit feagignal | ow ng L he j@kdee to travel to its
fullest extent of range a red signal light brightens on the control console
58 to notify the technd@Panaximym wapiost ments Are 20:2%eet for the table to

perfogm properly. Al so,if the pretension adjustnepts, during the rest period
result in the pr eterfi‘i %%%%Wﬁ& %Qf‘gﬂdi ng to?i%'?wetc of travel) thus
preventing proper 25 pgea! maamad entioNts to pceurl) gt kg control l er sounds a
repeating tone signal to notify the technician that adjustnent in the

straps are necessar YAt ¥ %tmaxipuet ensiobn mechafismM4t 32 seti ntai n t he proper
basel i ne between cycles. Fromthe foregoing, it will be apparent that a
t herapeutic cycle lasts about 30 ninety seconds in total. There are forty

to sixty seconds betAe@B be¥infE of thE rétrd¥iBH phhse *Eéhs?dﬁcér%?s 3ot MGxiRS in
periods is useful in helping the patient accombdate to the strong tensions

appl 1&d duh¢ Agstifive steerdspr EBerealierp e tensin daeps He%péfumatiprum kensioachach 2o of
fatigue 1]36 0V\AD 00/ 09065 during the session. 0 4 S E P 2002 PCT/ CA99/ 0071 Z
As il ustra?élgs'i n figure 7) this cycle from baseline tension to nmaxi num

tensi on and back again is repeated automatically for the sel ected nunber of

cycles in the 5 therapeutic session, normally fifteen, At the conpletion of
the therapeutic sessiudablgHipe (vaEsus &nsiorvaines are tahulated ibfigere harrbpliored i t er

t he | ast qysggllrg6 Wik (f%’%ﬁs%rl %Tﬁieiﬁg'lcﬁ% %gmper?hgigﬁsi on cylinder air valve

and decreases the pre-ténsion ro, turns the timers off, resets
the tycle counter to 10 the preset nunber, normally fifteen) and returns

all functions to the prestart node in preparation fqr the next patient's
t herapy session. ThebRahelylogarithgyie corvrywhich Basebests found) WoRraykle satisfagtonsp) e

has fully I i i ‘ i th the therapy and pretension
regid i atk &&0‘3@?%3%5&1’1.3%‘%5%% owe

cylinder retracting to woul d result in a sudden rel ease of
tension and stinulate a nyscl ardi ti Ther all tension on
the pelvic harness is rel @&"gh%ﬂl Zg(ég.st he H&Q&‘?‘E to di sconnect the
patient's harness fromthe tensiononeter, at which point the
where N, BTi, BTn and In are defined as before and where
K = Exp [(LnTipax - LnBTi) / Nyax]
20
With BTi chosen as nine seconds, BTn as 15%, In as 8.5% and Tipax as

60 seconds Nysax is 10 and K is 1.2089 and the time versus tension values resulting are

tabulated in figure 5a and plotted in figure 6a.

25 It is apparent from figures 6 and 6a, that 50% of maximum tension is
reached in the first third of the elapsed time of the decompression phase. Research has
shown that the continued increase of the tension to the lumbar spine at a linear rate implied
by the time to increase to 50% tension would elicit reflex muscle guarding which can
prevent distraction of the lumbar vertebral bodies required to achieve decompression of the

30 intervertebral discs and neural foraminae. However, it has been found that decompression



patient is assisted off the table and the pelvic harness is rermvetpl S’EP]ZUBZ
addition to the passive release of the hand grips which term nates th

_ session, atwi@eddesCretion of the patient, the controller prggr,@mg/omu
incorporates two automated 20 safety features to limt the anount of

tension th max rrumt nsion set by.th cannot
exceed 100&%&%%1 él)g‘en&ﬁ §§ ?if Sh i g‘@% lwéqas%é%éanqiﬁ%rnﬁ)ﬁlga@%éa?qvg
range and pdeeligdys aveards: @awmmnemﬁrd 8f e@st b%ﬂoﬁﬂﬁhﬁg haxf bft:w%g%rﬁ&ﬁfess
If the tension neasured by the tensiononeter reaches 100 Ib.

control ertu!a@/wwlsretlm@nsmrtamyak@;surmmer St qﬁrtlm/mnmmga femsiohes raanbtrdewsms

and hol ds l, eve atient. tugs hand.

t he tensi of/r3 W& ethpéeci hle %CEOWBreés'P%Pg?SF'Of llelﬁlqease {'ﬁ ?‘8%’;} %i
si gnabs t hefge mab(ﬂhh@xrmmméh B bBgri®ic AdcBMPoRIME MM 1A thak Biutth Rénsidae
table and pretension to zero. The controller repeatedly blinks the power

swit ch | i gltreacheditgmapidi igflex mpsslesegpetion. f eat ures has been activated. Under
such 30 conditions the cycles cannot be restarted without turning the main
power switch off and back on again. 12 0 4 SEP 2002 WO 00/ 09065

PCT/ CA99/ 00712 The r @fiehCienSion ahfkcidhe 36" dbGfpREE Iifbarhitnitt A AfAF&el @RSl
eCIUI prrent whi ch pr ovi des a constant resistance on retraction. Tensions end

to fall of3pphiedea paggrassyvensnntrolledaate o distnacton of thedahle slutieg tlnaeﬁeoompressnon

especpal ly L. the of t racti rpar.ati on, of

oot antP S8 i SE e Rreea sl Binndl cBuPRRons (et B9 2 tEios: yial
noni t or on@rtnélsﬁ@cesﬁbﬁtmt;%&ecaﬁaagmﬁra\ﬁh@emﬂfrmme pafiendf unction of the
equi prent. The controller may be a mcroprocessor or ‘a programable |ogic

controller (PLC). The controller stores inf or mation from each therapeutic

session. The modem peph he EARBRLIDONE ) BheRLORDBhn SPTRULRe AQiale

controller is linked t0 a no con conso

t her apeut i st fabiCeto Gheeconds) tigik sxgmlsmlheacdn&oﬂewmmeﬁumé theasolehofPVIV® 8§52l
114 which provides a neans of connecting the controller to a renote

conptr er Vi Whisheeansiok the #e flovhRetldn apg pa& plathe valigder 4o tasad the deroppressiored

di tly t f

or ¢ 118 Phie A8 reif SRR e BAR 48, P Y BRaSAE pR RGNS is

progr amedgdverried Bt 0 prgrammield eonwolledodit fow amhenhppstcombined witteredatint amhctll rre
d the faqll t I t 01,1 A t nmber . of

' eat mont vt lutindl ol Proomaraist Ja dBS piRLRRENRY. o bHS PN aPDiTY s

sequent i al e@kﬁ@‘ﬂﬁﬁfe@s’saéc‘? sE?h@%kﬁﬁﬂelgM&Eﬂ@ bé'cthoTﬁl?bz?&EHﬁ’enﬂéhﬁBﬁ@f betkn 20

nunber of deconpreSS|on rel tion cycles (this nunber 1s cross check and
shou2® be andf24elbs. piverethetiest nwerity fivede thidgdeconder 1. 1)

While it is preferred that the tension decreases from the maximum to the
baseline level over twenty-five to thisty seconds, shorter and or longer retraction times may
be acceptable within a narrow range. Short retraction times tend to elicit a higher incidence

25 of muscle reaction with certain conditions and longer retraction rates tend to fatigue patients

without notable therapeutic gain.

At the end of the retraction phase when the moveable pallet 18 closes on the

fixed pallet 10, if the tension applied by the pretension system is sensed by the

30 tensionometer 42 to be above 26 lb. or below 20 lb., the tensionometer signals the
controller 90. This releases the cylinder lock 100 and activates the solenoid valves 87 and

88 to appropriately control the air flow and exhaust to adjust the tension applied by the

10



25 1.3 Each nonth the follow ng counts are retained as cross checkshﬂ‘ ﬂb?UUZ
way the table is operated or m soperated. This data is deleted at the é d

. of each nontWwo dbwo86t Nurmber of tinmes the "ON' switch is acti\etrathodod2
Nunber of tinmes the "PAUSE" switch is activated 30 1.3.3 Nunber of tines

t he sessi orpreceasionsysidin, nwon@dwic inehuidéd, ftb tdreRNhE YadeRbie RvelRBUKd RVl @Rhsibhe
controller operational programpernitting renote diagnosis 13 0 AF SEP
200't WO 0Pf8B5 abwhichpaipidhe eomsrpler per@ias sheslopking mechanism tashrld at that level.

cont rol I er 1¢ salsert TbSTLSHRLEY S Rkl gk AiSily 3 Todi ek BF reccnsinn
functions shmélimsthrbugheuasaehead (hereluxdtionyhasesnintias eskentdal 20 keds tievatdpe Trond

el ectronic switches on the control panel that turn on or off each function
of the’ uni tslackeningdefwean; qygless ag weuﬁle@@#pﬂfe@sslem werhgllowadgieadropttagero. The
controller he:s 1 d ves 1.0 Star : | on e.
o vt GRS Syet e SRS, UBI0 B b ki RERTRERRL BRARE
set by the ddpestrapnisindUGckjoy afesBadidifs sier@ogiahnidd tbRrfdea Qi héjasinRatst fAdY ¢
applied to the patient's |unbar spine, The controller |ocks the pretension
cyl i nder sdANSHES; that, Sy qytomated, funcHan foes Mo Sis8irh the padent gpeavsi reflpx muscle
adj ust nent s ‘ﬁh?is conponent. This | ocking function can al so be nonitored
to make sure it Ts functioning properly during this phase. 15 2.3 Wen the
deconfPession tinmer "tinmes-out"” the controller activates sol enoid val ves

allowing the table to_retract at a programred rate to the resting closed
position. Fives secontdi€hfieiabienis 1p dhe Frcuer phasecand kasireched sclensien sgstingt

of the si grtﬁ'l‘:?l%%gﬁngéﬁkd) RS Eoifidife lvxﬁth dohf?€ of A ﬁ]glﬁ%aﬁfe Oﬁagllefjgf 6n tf‘.e{]ﬁxé&)ﬁﬁl& gt he

pr et ensi on ‘unit activates the pretension sol enoi ves to adfust "ahd
hol d 20 t hehpragiamemetert42nsguais ther cangrollbeta ghabe raaxapbmpbase2imerT6R (usually

| axation t] ' tivated he .t ensi hes th t t
on the si arikl RofiDt oy Seqindd) qovest we e bl gens cosed ol Be e p AL c
of thgscycleiostle gps¥hl fAAltlod! lighe PRRAELRs it alePNihe WhnRYANOMAOthe 2BANEIIANDUAG a 1

poi nts occur during the rel axation phase to adjust the pretension unit to
25 mui nt ai rfingle beld shimegtotnotify the. patient that they can relax their grasp on the hand grips until

the next three bell chime signals the start of another cycle. One therapy cycle is made up

~of a decompression phase, a retraction phase and a relaxation phase.

20 During a therapy session if the patient’s grasp slips or slack develops in the
harness and/or straps allowing the table to travel to its fullest extent of range a red signal
light brightens on the control console 58 to notify the technician that adjustments are needed
for the table to perform properly. Also if the pretension adjustments during the rest period
result in the pretension housing extehding to its limit of travel, thus preventing proper

25 baseline adjustments to occur, the controller sounds a repeating tone signal to notify the
technician that adjustment in the straps are necessary for the pretension mechanism to

maintain the proper baseline between cycles.

From the foregoing, it will be apparent that a therapeutic cycle lasts about
30 ninety seconds in total. There are forty to sixty seconds between cycles. The timing of the
cycles and the rest periods is useful in helping the patient accommodate to the strong

tensions applied during the decompression phase and are helpful for the reduction of fatigue

11



- The various operating conponents can be nonitored and conpared to the

| adder programto determ ne whether the unit is functioning propggl pamcy or
. di agnose makfypgidens. 2.5 The activation of various corrpone%.%,c%%g%%‘,
equi pment that signal the 30 presence or absence of functions suc
Limt swtghesy teaksdse activated by the noveabl e upper section of the
table in fully open or closed position 14 0 4 SEP 200Z WD 00! 0906S
PCT/ CA99/ 007t2 2.52 Limt svvitches that signal when the oil reservoirs

require attention. This, preve aiI re, of t draul jc cylinders that
assist in controllin Stwgs‘fﬂ‘ |"§| vefsnt¥s %f’o\?{%é’afﬁl@?e‘ﬁé'% 1@, TRIXURHR

moveabl e S%ﬁ%xgﬁgﬁgzbagg Wﬁﬁxﬂhk ?%pegtea u%zﬁkhgiﬂ fﬁxf tﬂehs%léé&%rﬁhhe A YR AHeLAN

be enpl oye ntr | er ereby stop t equi’pnent rom
f unct Boni niperdpenee sesssiany ndramallyafifeéep. or security reasons. The controll er can
be preprogramred to shut down the operation of the equi pment under
specified conditions for safety and security 10 reasons. 4. The controller

can be re-progranmed EXhé béT}ﬁgﬂﬁoﬂ Bf the ﬁ%@uﬁ@@&kﬁ%ﬁr Rennb Q&mfﬂhﬁﬁz{y fefurned

necessary. 15 5. Standard rapy Curves The control er nenor
progr amedtot the tbasdind aftee thedasticyols, thecwnttelerdunlociy the pygpieasibn t:yﬂmdi:pyur valve

sequence. capabi | it rovides for the retrieval of data, in real tine,
pr oduced |‘|”f‘dt‘ﬁ"f'§ ?%an‘é‘F pé%éer%é’loi“dﬁveifo 48, fUps Beftypers rﬁf&r'ﬁ&ﬁfagfg'ﬂ@ﬁ’i to
checkg. 20ie) x@é‘éinﬁlﬁnﬁg?”'nbﬁﬁélf}g fidlee@Naff rétdtnst 518 FhAGRdhs §§Stﬁé estdHt Ifodaeinng

conducted on a patient. i) "Transmi ssion of a standard therapy curve as
it is bei ngegwsbmrfedtmnnm Patent’s| therapp dessioma  dhe rdetay. in, reStasing ahel peatenses

are routin rated .f or. standar |zat| nce of the .
e OU LY AR R P R AR Rt O 5 R LRSS o8 g on
record in &hindgrAdiiakting Bpkihet whethtwolld @ésultf af suBli&hRIkaRé BflieasioR AAd bihbilate
record is filed as part of the Device Master Record for each Tabl e

Creati on ahusgle rﬁuerdam: ecagtion.h dhereby el tensianeon thecrelvic harnessoig |rcle@se6>allpwengFDA

i S THual 1 68 HeshRRt o hclobd o Aflebf Epaaitieerale TR, SPRER LR

froma cl Ipmrénc@rhstsnb&ﬂ diftieQableraad tho ptlvR RaféwRris rafioved. 15 0 4 SEP 200
WO 00/ 09065 PCT/ CA99/ 00712 The operati| onal sequence of the various

conponents of the Table may b a
In addition to the passive release of the hand grips which terminates a

session, at the discretion of the patient, the controller program incorporates two automated
20 safety features to limit the amount of tension that can be applied. The maximum tension
set by the operator cannot exceed 100 1b. This ensures that tension does not exceed the
therapeutic range and thereby avoids causing muscle reaction and/or soft tissue stress. If
the tension measured by the tensionameter 42 reaches 100 Ib. the controller 90 locks the

therapy cylinder 46 preventing further increases and holds at that level.

25
If a patient tugs on the hand grips and raises the tension above the 100 Ib.
lock to a level of 110 Ib. the tensionometer signals the controller which shuts the entire
system down and returns the table and pretension to zero. The controller repeatedly blinks
the power switch light to signal that this safety features has been activated. Under such
30 conditions the cycles cannot be restarted without turning the main power switch off and

back on again.

12



downl oaded fromthe controller and checked against the foll ow ng proper
operational sequence. 5 Table at rest Power switch Table cl osed 04 §ip 2007

- signal Pretew$i00M9wy!| i nder air val ves (consistent with pret emsirmmbvedmpz

cl osed) Therapy cylinder air valves (consistent with noveable pallet held
cl osed) 10 Pret ensi o §HEHagtiqmratgsadeserimdeare i§t yithsshprdard deshisAEiEMPRIEWSISSi on

osed) 10 ages: _ } peamne
cxt enst on” B FeERrRB FAHAD ERRNAT YA R, PR o PR gy el

(consi st entreavirighpatisnen bisetigzakd edlax)edsgecidins aebr thalehe ofl the @dirhdiivht phak@nathe
Pretensi on Hol di ng at Proper Tension (20 16.) Tensi ononeter set points
(consi st entNCRFRAFAHIEPLMEMoRY ARl AodgmaPmponenss gready ppansessihg abdify ito srsmotalyr

basel Pno. t SOgi 6 oerAfe BOlaRlii AAT OBl ptdrabic i Rctin BF Y ATRSSy

pall et held closed) Table closed Iimt signal 25 Deconpression phase

Therapy swi tch Deconpression tinmer enabled Therapy cylinder air val ves
enabl ed (consistent wherropHalerpay.de  MRISTOPIASFCISQE 8haPHegramaRble Iogigicontroller

swi tches ( ganej SURR! cdfickdleh Al bl Rl TR dulablinll Shei88! o PASIkpOn
si gnal should %e ’%Fcelmn nc?r rarsg(}r Soperatfqon %8 8 4 ngu P %%?V\le)ﬂboﬁg)g%@S
PCT/ CA99/ OpéerhiitsTe nenmeator wath aeextpmah¢angutawer and upper activated as
tensil(an passes these programed points) Retraction phase
The controller is linked to a modem installed in the control console of the
therapeutic table. The control console is equipped with a telephone jack 114 which
provides a means of connecting the controller to a remote computer via telephone line

linkage. Alternatively the modem can be linked directly to a lap top computer when

15 performing on site service (over port 116).

The computer interlink permits:
1. Retrieval of information pre programmed to be stored in the controller
memory, such as the date and time and the following operational events:

20 1.1 An accumulative number of treatments sessions (each treatment session
normally consists of fifteen sequential decompression/relaxation cycles)

1.2 The accumulated total number of decompression/relaxation cycles (this
number is a cross check and should be fifteen times the number recorded
under 1.1) )

25 1.3  Each month the following counts are retained as cross checks of the way the
table is operated or misoperated. This data is deleted at the end of each
month.

1.3.1 Number of times the “ON” switch is activated
1.3.2 Number of times the “PAUSE" switch is activated

30 1.3.3 Number of times the session exceeds the normal count of fifteen cycles

2. Retrieval of the controller operational program permitting remote diagnosis

13



"5 Deconpression timer inactivated Therapy cylinder air valves (cansistent
with noveable pallet retracting) Pretension air valves and | ocki lﬂé SEP 2007
mechani sm ( GRYwIedh@Nt Wi th fixed position) Table position si EE{;\
(consistent with noveable pallet away fromlimts) 10 Rel axati ohia /%{)3752
Rel axation ti mef the epainicd! (ortisheof thengjuipingreaches upper set point (26

| b.)) Tensiononeter set points (consistent wth baseline tension holding

except for interm ttidnt MHGHOR CRPHYS WROA bid: Sy faf pheyeaniradlen iy acsexd ng
mechani sm enabl : | 1A h i te WM e)
Therapy cyli ndgﬁgﬁdg\/@{%\%ﬁ? l5(rc xtr'flg? \@‘thécﬁf]l? h\%\/l’?? %‘?%@gr%mé}r@s Eicl) dﬁ@e%ﬂ‘@@% e
pal l et) 20 A mbelosdtd be imoaitefedr e provi ded to renotely observe and nonitor
the operation of a vertebral axial deconpression table during a

st andar di zed t st opttRNMOLEBREINIGENTGHSS R ttceanano! pansl Hhab BHTR Ons O&f q3ph
with a patient. ThisallQWs fOWRAr T son of such functions in real tine for
bot h mechani cal di agnostic purposes as well as therapeutic usage. For this
purpose a stan@a? di zagivatien apeie decomprasgionasmercspnadevied aprrbileo tovoperacet the
operation 25 and performance of a table in the field can_be conpared and
assessed. The appl i SSEneid WVesh® st ho dsesmpresson pBsc: nThetuner gayessi the

provides scientific I&Fg&mq's[ngogﬁﬁbi\bﬁifé ww&mg;glr gﬁese.ﬁgué@[%ﬂ fHeethkfpRe and
if necessary renotely Tecalibrate equi pnment to Ral ntain optimim

per fdr mance. 30 A negokems itke siragtipod\vhel decdnopressimt enyionapptied té ke patieat’'s on
and operation of the eguipnent _and to di agnose situations.that my be of
concern to operator‘j‘.‘m%‘f S s Fggnqwgerggﬁsi ‘ﬁ? RrefeRgier syfindsf S?It?ﬁ%/‘pd’ﬁlves
and/or reprogram op%ﬁhg@&Tﬁ(_sdsa,ﬁgﬁiﬁs?oi HihGe prevéntindadjustntents M ot eHI065

PCT/ CA99/ 00712 i ndi cate provi de great assurance to operators
and hel p reduce dowThiuleeking fanction camalby bt agodiiored inmakepurd it énrfinetioning

di agnosti c assessnent. Tg,e ability to input as well as down | oad

i nformation makes i tPTRRSE i‘mrg‘gt@’%ﬂlﬂi’tse'dom equi pment in the event of

mal function or Jwher eyhaein@ et ABREsibS it “BifiedDutsfid RLRBREN A1iRaeOESlERd t O
the therapeutic 5 protocol. Optionally, the manually operated controls and

swi t ches on the techalves allowingthe table: omgotract matya programimgd exatenitq fthe resting

operational software,and a.control CPU and keyboard. for upl gadi

Fnctt onal i nf or mat ARG RASRL Hives snaRiyatifRE aioncleet BT, 88 mepsr s 10
noni toring and stor 3@t GABRNIgna cesditibierdd6lis.h @it donfollabrefeab@)thd fock on the
constructed with a single cylinder that is designed to performboth the

pretensi on and t her @pstersiorcunivans actiMates thelprefdrsiomsgiensad valses toadigt and hold
contyoller to fi rst, chrioeve t h td%Sinr d. b glgne ten iaen and then
subsequent |y, apply HhE #ﬁaé?'aﬁ eSS &/18?‘%. Cﬂ} onal Iy, the cylinder
coul d be repl agedl WiThe refakatfont tenér ie attivaretewhemihg fensidghuehchies tieaupper set point
controll ed nechanical drive 15 systens. . _
on the signal conditioner. This governs the length of the relaxation phase
of the cycle. The controller responds if tensions below or above the set
points occur during the relaxation phase to adjust the pretension unit to
25 maintain the resting tension.
The various operating components can be monitored and compared to the
ladder program to determine whether the unit is functioning properly and/or
diagnose malfunctions.
2.5  The activation of various components on the equipment that signal the
30 presence or absence of functions such as:
2.51 Limit switches that are activated by the moveable upper section of

the table in fully open or closed position

14



"Other nodifications wll be apparent to those skilled in the artr:gagg
therefore, the invention is defined in the clains. 1 18 045S %gEZV\D
. 00/ 09065 VWHAO é096dsAl MED | S: PCTI CA99/ 00712 1. A nethod of opereghinge
vertebral axial deconpression table having a first table portion and a
second table portionyonnPiiimingiRRe aPGighaSERAT Bl 10rdsenes i) fhehfibh
portions to a baseline level; increasing said separating force'to an

initial force of up to 50 Tasofprevemsx ifanlure sepahat hyugaviior celimdeey ahdthessist in
baseline | evel; increasi n% sai F se[Bar at i .ng) force a&?ro i mat el é’t . i

| ogarithmical ly from sai d “PHFR![1B8 G IECISEHNs Hlo¥ERE mEe PEGLERSIQRG Upr &6,

Z. The method of claim1l wWiReshd ss@cd Stt@P 1ffie @aPpl yi ng a separating force
to an initial force conprises increasing force fromsaid baseline |evel
according to approximately a linear function of tine, 3. The nethod of

claim2 further ,conprjsing t step of decreasin aid separatin orc
back to the basdli neﬁeZR}@ﬂ.Oﬂﬁ“’frﬂ%e?ﬁ‘é?’}?gd"wa& 8%% WPZ?’& nmsél?"g Ao e
separating for cgohtfolde Gh& AL ARBP Aé BRIiBMEnCHEM! Rhéth ' yon
o ol e 5. The ombolReabaichTRBD U FRNiBEncR St epS iy ﬁcﬂreggfﬁg%gﬁﬁw
decreasi ng sai dosepeurityi regsonsr c dhareontrolitr chih éx¢ pseprograrhmed rtonshmt down the
controller. 19 0 4 SEP 7007 V\D%ﬁ/OQ 65 1..' CT/ CAQ91007X2 6. The  net hod of
clai m 5 wher ei nPBHRYOL|4 P oFAUPTREN  VIIeF ofperified canfions fopsatety apd esequty

conmpuver |inkedrdagorsai d el ectronic controller.

4. The controller can be re-programmed by linkage to a remote computer via

the modem if necessary.

15 5. Standard Therapy Curves
The controller memory is programmed to record the tensions recorded during
a typical therapy sequence. This capability provides for the retrieval of data, in real

time, produced in the normal operation of the Table for two important system

checks.
20 i) Remote monitoring of an actual treatment session while being conducted on
a patient.
| 1) Transmission of a standard therapy curve as it is being developed on a Table

located in a clinic. Standard curves are routinely generated for
standardization of the performance of the Table. The standard curve is

25 generated on all Tables as an important record in the quality control testing
of the finished product and this record is filed as part of the Device Master
Record for each Table. Creation and maintenance of the Device Master
Record is required by the FDA as part of Good Manufacturing Practice
(GMP) regulations.

30 Generation of this quality control measure of performance and retrieval, in

real time, from a clinic can then be compared to the master record.
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7) A nethod of operating a vertebral axial deconpression table to xi gb%[ﬁm
aut omat ed repetition of cycles, conprising the steps of increasi n% z§

_ separating J@hf&oEd Om a basel ine separating force to an inipicglcAopee: of up
to SO % of a maxi mum separating force above the baseline separating force,

i ncreasing sai d sepametdpegatfopal eqagmiesf iBtvalkivud e@apoieRs ertht Yrableombp oyt
50 % of said maxi num separating force above the baseline separating Torce
to said nﬁﬁwmﬁﬂ%rﬁmtlﬁﬁgoﬂﬂpg@, apfb checked mpatngl dhes épldnvaing myopesr ererational
appr oxi rragé%llfug &ccordi ng to a linear function of tine back to the baseline
separating P& and repeating said steps of increasing and decreasing said
separating force. 8. A vertebral axial deconpression table conprising a
first table portion a second table portion; nmeans for applying a separating
forcé to Jabte atakssk portions to a baseline level; nmeans for increasing said
separating force tOﬁr‘}virgiwt.igl force of up to 50 % of a maxi num separati ng
force above the baséloMi& S1"a§ | ; means for increasing said separating force
approxi mat el y | ogar iftabrd @1eéddylithit@pmapi d initial force to said nmaxi num
separating force;, and neans for decreasing said separating force back to

t he baseline |evel . Pyetensien gplindepain vabvasdconpistenipyridspietansionbiell epsed) ai m 8

further conprising f Q. LNcr.easi ng, th epar.ating farce fr th
baseline level to t@gl&ﬁlly t%’lﬂh#}ogr"égglgg%f)cro ?lﬁ%n{)%mg6%9‘%??‘%@?‘)}162&\0 r
funabion of tine. 20 0 4 S E P 2002 WD 00109065 PCT/ CA. 99100712 10. The
vertebral _axi al, deconpression table of claim8 or 9 further conprising
means forPB@QF%QSiHbQSQ%'@l‘S@}Sdr ating force back to the baseline Ievel
according to a li neq,rr?tw{]gﬁ 's&@ct?gmﬁl]éga' 1.1. The vertebral axial _
deconpression table of Clarm arther conprising neans for increasing the

separating force apPrexnsioi edWindegasid tvades ahnd/ lockiR€ Craeclanim Walve fefigbled
follow ng function of the time versus tension: F.xp (C-x Ln (BTi)) = BTn +
(N x I'n) where, Exp is tHEONSIEERt Avithosxiension of pretensignimecharismht ur al

| ogaki thm BTi i s aRrpefidl @ik ' ki : plall

I oggrsi thm c phase); FIBEHHM c?hglrl]éri”ﬁf t(, ?lgﬁs {cg%xéx?t‘ég?%t? 'ﬁgc.)\l%figl'te @ﬁg%ﬁ%fgggg)
basel i ne at the begiTablengoszd lirhie sigmghri t hmi ¢ Abase as a percent of maxi mum
tension); Zn is the % increment chosen for the tension; Nis a positive
real nunber fromO to Nix; where N,,~, ~ is determ ned by the foll ow ng

Bep [ (LnLniitgsidh Holfing &ifrape ARtiton @03ugOTI BOL! hat Tre at ¢ he end
of the logarithm c Teasienavhetar sapoiisdomsisiennwith pretandien holding of 20 1b.)
20 Pretension cylinder air valves and locking mechanism (consistent with
fixation at programmed baseline tension)
Therapy cylinder air valves (consistent with moveable pallet held closed)

Table closed limit signal

235
Decompression phase
Therapy switch
Decompression timer enabled
Therapy cylinder air valves enabled (consistent with therapy cylinder
30 extending)

Table limit switches (consistent with table distracting. The fully distracted

position signal should be OFF in normal operation)

16



- 0 4 SEP 2002 WD 00/ 09065 PCT/ CA, 99/ 00712 12. The vertebral axi al 1
deconpression table of claim8 further conprising neans for incr s%Eng pzhe
_ separating fwoo croesagsor oxi mately logarithm cally in accordancepew/chRosddoe 2

following function of the tinme versus tension: Exp (N x LnK + LnBTi) = BTn

+ (N x I'n) where, EXpTensiohbmeftalet finteXRVREBAd u@per%ﬂwdt@d 2tenBbh badsed ihER
(i.e., time at the beginning of the |ogaritbsnic phase); BTn is an initial

tension (i.e., tension abdvegihmyedd peinisl the begi nning of the logarithnic
phase as a percent of maximumtension); In is the i6 increnent for the
tension; Ln is the natural logarithm N is a positive real nunmber fromO to
N """, X, \I\/(]E]{étrdcﬁoh 'a)ge+ BT" = 100%1~ is a constant; where K = Exp

[(LnT ",,,X - LnBTi) N~] . 13) The vertebral axial deconpression table
of cl ai m 8 wherein s@@omwlmmﬁ iweglivatedont r ol | er oper atl vely coupl ed to
the tabl e portions. yer tebra axi a essi 8 e of claim13

wherein the controll éﬁ'cir%pyaﬁ' ECHIF JAlves &QS’H?'FISP‘IO‘&B mey vea g EERne aX| al

deconpressi on table qfrefehﬁbmailﬂvamgaﬁd rbcmg rﬁécﬁ&ﬁx%xﬂf‘(b@nsﬁ@é}ﬁ Wl fwedlpasmon)
controll ed by an external conputer linked {o the electronic controlle

0 4 S E P Z002 ' WO (rblropadtigr signd9 (eomsis@nt] 8ith meaplatpatiet avayafiom lumds)um
storing conputer executable instructions that when | oaded by a conputing
devi ce operatively coupled to neans to separate first and second table
portimns ofRelaxatiohSplizde axi al deconpression table adapt said conputing
device to apply a separating force to said table portions to a baseline

| evel ; increase sai d Redpeatignitimer i gpetded @navhenrignsicy repelres appsr sgppqu (860 14)of

eparating forco apprsarnapBRY Sapdfie RARuPR i Bseusd GhARF o Rfefarers for

sai d maxi mum separ ati ng f dneemittentadieanraseayissaal d separating force back to
the baseline level. 17. The conputer readable mediumof claim 16 wherein

sai d conputer executabl e iRT8icAtieR pBalveqapd lacking meshanisthenasd ce to
incr egse t he separat 'ﬂ%lef A% \J/x[c?xr?cz)ltﬂs?stgﬁ%m ABsure of table)

Therapy cylinder air valves (consistent with closure and holding moveable

pallet)

20 A method is therefore provided to remotely observe and monitor the
operation of a vertebral axial decompression table during a standardized test operation
and/or during an actual therapeutic session with a patient. This allows comparison of such
functions in real time for both mechgn?cal diagnostic purposes as well as therapeutic usage.
For this purpose a standardized therapeutic curve has been developed to which the operation

25 and performance of a table in the field can be compared and assessed. The application of
the technology described in this submission provides scientific methods to calibrate
equipment at regular intervals and if necessary remotely recalibrate equipment to maintain

optimum performance.

30 A method is also provided to remotely monitor the function and operation
of the equipment and to diagnose situations that may be of concern to operators. There is

also the ability to upload information and/or reprogram operating procedures where

17



“level to the initial force according to approximately a |inear fmﬁfzw?f
time. 18. The conputer readabl e nedium of claim 16 wherein said co

. execut abl e WJD §;6t5| ons adapt said conputing device to decr
separating romthe baseline level to the initial force accorc?| ng to
appr oxi mate a. lipear .function of tine. 19. The conp ‘ﬁi rgaada | e medi um

of clai m 1BIGHES e TS Hilh PEQYifle BReAT ESRERAANCE |1 OPHATQTHAR W5 dop gme 10
conput i ng Oyl ﬁﬁ‘?f Akl PrEX I

| ogarithm clgl ‘ﬁ‘%u"%gagi&??‘ creatpvk%nle{ez&?he ?W‘Svﬁgﬂﬁ ﬂﬁctﬂlﬁ?gnﬁgw “ymfu\gea? \SNSISI

t ensi on: E»spdc(»@\l l&ad_l’nnf()BiEnt)()n makeEn it poddible lto) shuheiben &fipmentdinStie Bvad @ WO
001 09065 PCTI C, A, 9910% is the na ural eﬁégonent Ln i tEe nat ur al
| ogari t hm™ fiyricrion o W Ff’cﬁhéleqP‘iI’HE“(is “Oé eing g QPCTM%COB&BP&FR%‘ Frapgyeic

| ogar4 thm gophgse); BTn is an initial tension (i. e. , tension above
baseline at the beginning of the logarithm c phase as a percent of maxi mum
tension); Inis the %increnment chosen for the tension; Nis a positive
real nunber fromO t is determned by the following . |
cquatont T x N -, - Qetioitl. Siepanisly Sparis AN OToM I EEL PR UieF Eriean' ey
[(LnLnTi ~ conl‘rﬁ[‘é&ﬁae)miy lacé’d’dmﬁ'ogfkvﬂlohﬁ sﬁﬁ@a{e' dﬁ@ aactonErB?C?’@ﬂaxﬂlf keyBard

| ogarithm c phase when ‘maxi hnrum tensi on i s reached. . The conput er

readabl e rfediupioddiig dumdtiond6 ivbemaion sad dngorposein eaudénwhabj ¢hd catrentc datans

d d t d t t.h t f .QXi nat el
00519 & ARG g 478 LR EaReBIINEE T AGCHER PR TP FBTEFeY W & BPEiEs
tensi on: %ﬂnﬁé\b( thak K dtsxhﬂéd?’]_d()peffoﬁﬁ_ rbo‘th (the &rét@ﬂsxc‘/mﬁfgl@ theﬁém I fndt naf[‘h'irsal ,

exponent, €, is an initial ‘time (i_e., tine at e beginning o
| ogari t hmoo'llpd%rsaay bginstrueted by ithd ¢qn@nolltewsﬂmha¢neveehe destredl:bas:mhnabfmsmn and
basel i ne ‘%e Slé)&‘ n| A Ofthé nxerapegtw tensnrgn cycle. Optionally, the cylinder could be

replaced with other tensioning mechanisms, such as servo controlled mechanical drive

15 systems.

Other modifications will be apparent to those skilled in the art and, therefore,

the invention is defined in the claims.
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phase as a percent of maxi mumtension); 2 SEP ~ut ~. WD 00/ 09065
~ PCT/ CA99/ 00712 In, is the %increnent for the tension; Ln is th%?ﬁkgrﬁﬂl
Iogarlthm leap05|t|vereal nunber fromOtoN ,,,,,, X, where 2007
N, ~, , X + BTn = 1 DO% K is a constant; where T~ = Bxp [(LnTi~ - LnBTi) /
N, , <] . A uL. A(% Aal 9. A (I .A33% A5. Asr. AN. Al . L_ Al @A
| A9. A9YWA|00A@90A5AL[ C A LA H An. A9l . A& . A&r*3f (9e_ k9 PEI/CA99/00712
l\/}xsnl d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ¥ AT]ISaJIcAIMEDdS] ca] ca] ca! (. }4
6a6| 2h! HEM wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] caU] ca] ca]ca] ca]ca]ca]calca]ca! EZI'|/4A\ 1] bb h
"I'l '}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]c

IS el st i )

a] c/a] ga]r ca]]u%%]acﬁg]a%g] n%]mcba] Lalca ca ca]lcaI //0>1333 3A3331 444056]| 55! 6{67G8999R
; &< nid_z]]ca] ca] ca] ca ca] cal.ca] calca) calca]ca] cal calcalca]ca]calcalc
2] cal oa] caT ohPEoly BRACePE AT HLIEH] 6 2116 HRh ot S BRAAAA AR
BBWCDTDDDDESEQE{ vgl gb\ Wi d_Z] caV] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] cal] ca] ca
V] ca] caV] ca] candreasingasdid a¢nazdting \iorcs] ©aay énilid alpecg) elate 49 S% of a maximum
gEEEEEhFt Hy HHHIi JJJ9KKK* LLLNNNN1OOOPaPP
QF QQQ wisephaedrivk] forck abdeathe bhselihelyela) ca) cal ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca! QQRScSSTTUqUU VWAWNN XXMYYZ/ Z| 2Z2
[LLTILDN VA } XS mhGedbing] el ephiatde ah6dppedGmben) ]laed:ﬁahﬁamyﬁﬁbmadaﬁﬁm t@teal ca]

ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]caJca]ca]cal vi\\J]]" s " “anbgbbct cc) d8d>

dfdddeef ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca‘] %al?(%%a@%&g] ca:]:ca] ca} ca} ca} ca} ca} ca} ca} hU% i ] Joal calcal

i 111 kHkkkkkl 81 A I I'l Pnf mmGnnoogPqqq7r9r} xsni d_Y] Ul ca] ca] ca] ca] ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]calca!9
rrrr65Mssst7t =t Jtett/uN Pu5vvvvwxcx "{= snid Z cal ca, caj ca
] ca] ca] c#tca] & alFéaT‘é‘?ﬂ ehylaiy &é’]’%?&%%lé%ﬂ&%@é]ﬂ&g’ﬁéaﬁeea {5’% g“é; ]@a‘}“g‘&% ca} ca

cal ca! \}}~~5

1/1~1 xU} x§ Ll qlmlclg (c}z}r{v]r@eq %}@aqneaqow] fFapcedid Ppechipe dc}\@h]aéw@% da) PRfexipeslyca) ca) ¢
aJca] ca] ca]calcalca]calcalca]calcalcalca! UNc(t!"' 6QWN =Lf{vql gb] X]]ca]ca]ca]c
a] ca] ca] dmparapoetjonaifemid. cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cal

b%LR_| uNsz} xsnhc”Y]]] ca] ca] caV]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] caI 26c51N* bsyzupkfa\ W ca] ca] ca

cal] ca] cal ca c&b@q aV] ca
] ca} ca} cg ca} cal cal y?a{dfgdl%mg S (:I]I \/% E&i ca] a] cg%cg%%%g]sgg] caVv| glé ca/] ca
cal ca Jica] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! XINDxd
1vq} gb{ V\?&%@/‘L"%g% cglllca] ca '?J&?ca] I:av} ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca]g
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca*3f ~" B, mlO%)& ()-1 "MLOY%& ()-10%0% () -
M10990& () - M 10%p& () - I\/FlO%)O& ()-(9ei K-" 10%)& O)-Y
9l 10%)& nTLO%)& ()- 1 9%d0%& g " 10908 (gﬁl@! "().-Y 10908 () -
keF-' of yof| ey /&%l“‘(‘?m aE‘]‘g regdfogeqryaset APRIOEITElY s $810

9% () - %)*+7U a" 10%’13#10% u& () 16", 10% u- u& () 10% u& ()- 100 100 10Gs;
10%08 () -ac@rdingi®s alinear function of time.

5. The method of claim 4 wherein said steps of increasing and decreasing said

separating force are controlled by an electronic controller.
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MIE_ @ " 10910% u& ()-10% & () - S10% u& ()-z10% u& ()-F " 10% u& ()-I &% 10% u&
()-(.}dE_@ " 10%.! @0% u& ()- 04 SEP 7007

| 10% u& () - @0% u& ()-10% u& ()-S10% u& ()-310% u& ()- 4

6abC_@" 10% 10% u& ()-*@0% u& ()- \*@O0%& ()- , &9%40% & () - $S&10% u& () -

"#10% u&' ()- a6 "109% )10% (& ()-, 10-u 10-u 10-u@ 10% u& ()-

610% U& (‘&bs‘?‘%ég&g;& ()- %),110% u& () - 6| 2dEnb@ " 109 Y 10%@/@&%74&' ()-
"109% & ()-f"10% & (t%- "109% & ()-3.,-10% & ()-h! HIEmb@" 10% f " 10% & () - 3
-10% & (B 109¢Te rethah ofbglaim § whereongai! ¢lpcrronic controller is controlled by an external

10% & () - EMIEnb@ " 109 9% 10% & () - 3&$&10% & () -

310% & ( rempiRqifked)to sdidMedirodic lcomestied, () - EZ! dEnb@"10% 2, 10% & () -

| /10% & ()-1-"10% & ()-3S, &L0% & ()-1("109% & ()- ' "10% & ()-!|/1234AxnbC'" 1
09 &10%&' ()- 10( 10(

10(: 109% & ()-7"10% & () - &6" 10% & () - 34&10% & () - A\ 1dEnbC' " 10% 3#10%& () - F
&H#109& () - . . - . ,

S10%& ( §7) s 10067 TP% &L IRTALRE 3 Ve Pmkszial f%%éﬁ;ﬁ%‘gﬁ"%%@ﬁ%%%%@ét%w%&
() - 3#10%&..(.) - SL.10YD& () - Y10%& ()-F."10%& ()-bb h a ‘1098
Hrovba (bR 36 sEEer) ColoprNBRGbE SR P IAtOBY | FORSE BRERAOR @ beselne
,#10%0& ()- "] 1~I111 1 xmhC " 109% & 10%0% () - 10b 10b 10b: s10%& () -

7, #10% & S¢parating, fornmfe: am imitial force of up to 50% of a maximum separating force above the

baseline separating force, increasing said separating force approximately logarithmically
from about 50% of said maximurn separating force above the baseline separating force to
said maximum separating force, decreasing said separating force approximately according to
a linear function of time back to the baseline separating force and repeating said steps of

increasing and decreasing said separating force.

8. A vertebral axial decompression table comprising a first table portion; a second
table portion; means for applying a separating force 1o said table portions to a baseline
level; means for increasing said separating force to an initial force of up to 50% of a
maximum separating force above the baseline level; means for increasing said separating
force approximately logarithmically from said initial force to said maximum separating

force; and means for decreasing said separating force back to the baseline level.

9. The vertebral axial decompression table of claim 8 further comprising means for

increasing the separating force from the baseline level to the initial force according to

approximately a linear function of time.
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Exp (C'x Ln(BT3)) = BIn + (Nx In)
where,
Exp is the natural exponentr, e;
Ln is the natural logarithm;
BTi is an initial time (i.e., time at the beginning of the logarithmic phase);
BTn is an initial tension (i.e., tension above baseline at the beginning of the
logarithmic phase as a percent of maximurn tension);
In is the % increment chosen for the tension;
N is a positive real number from 0 to Nyux;
where Ny, x is determined by the following equation:
Inx Ny + BTn = 100%
C is a common power factor; where C = Exp [(LnLnTiy,y - LnLnBTi) / Nyax
and Tiy,y is the time at the end of the logarithmic phase when

maximum tension is reached.
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K is a constant; where K = Exp [(LnTix - LnBTi) / Nyux].

13.  The vertebral axial decompression table of claim 8 wherein said means comprises

a controller operatively coupled to the table portions.

14.  The vertebral axial decompression table of claim 13 wherein the controller is an

electronic controller.

15.  The vertebral axial decompression table of claim 14 wherein the electronic

controller is controlled by an external computer linked to the electronic controller.
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to said maximum separating force; and decrease said separating force back 1o the baseline

level.

17.  The computer readable medium of claim 16 wherein said computer executable
instructions adapt said computing device to increase the separating force from the baseline

level to the initial force according to approximately a linear function of time.

18.  The computer readable medium of claim 16 wherein said computer executable
instructions adapt said computing device to decrease the separating force from the baseline

level 1o the initial force according to approximately a linear function of time.

19.  The computer readable medium of claim 16 wherein said compuier executable
instructions adapt said computing device to increase the separating force approximately

logarithmically in accordance with the following function of time versus tension:

Exp (C" x Ln(BTi)) = BIn + (Nx In)

where,
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20. The computer readable medium of claim 16 wherein said compurer executable
instructions adapt said computing device 1o increase the separating force approximately

Iogarithmically' in accordance with the following function of time versus tension:

Exp (NxLnK + LnBTi) = BTn + (Nx In)
where,
Exp is the natural exponent, e;
BTi is an initial time (i.e., time at the beginning of the logarithmic phase);
BTn is an initial tension (i.e., tension above baseline at the beginning of the logarithmic

phase as a percent of maximum tension);
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