STRUCTURAL AND PATI ENT PCSI TI ONI NG FEATURES OF AN
X- RAY SYSTEM FI ELD OF THE | NVENTI ON [ 0001] The present
wonuwntooom is directed to x-ray systens, and nmBCEUS2006/013190
particularly, the present invention is directed to
structural and patient positioning features that are
used in dental x-ray systenms. BACKGROUND OF THE
I NVENTI ON [ 0002] X-ray systens are conmonly used in
the dental industry to assist dental professionals.
One type of a dental x-ray systemuses a diagnhostic
panoram ¢ technique to take a conti guous radi ograph of
the entire dentition of the jaw. The panoranic

SIRUGTPR AL AR BAHHN THROSTTHONINGHEHIURES OF AN

bet ween the x-ray source and a receiving
radi osensi tive surfac¥-Reé S¥YBa¥Mource and recei ving
radi osensitive surface are naintained at a

FHHAY OFFHE Y ENIQN onship from each ot her and

revol ved around the patient's head while the x-ray

[Oggn ai STHeQiRtdc AL AN SAtYorC s BiebRE t8k-f) RyRah SHd mdRSarticularly,

| X-Tay system contains nggg novi ng and
the quesent/inmentennp directed tasttudterakiardf patight pdstiiondifeloparesahat are

tqQ.ass |l e due to its considerable weight. [0003]
uiﬂaé‘? %Prgz%gaéresgstgmg. structural and patient positioning
features for use with a dental x-ray device that are

BAGKBPROSING OFoTHBAMVENTION confortable to use,
provide stability to secure the patient's head

BB o Koy PRI S9ah ot GarLR By Sratystentl
plolf&sBatal OfeGYe VA RntaPUMORY st ks |a|\Mle:t§H_ds|Qé| panoramic

0004] The present invention fel'ates to a dental x-ray
teshisitreerta tekieurd comgigaots ratiogatds phtte entlrg dgatitiorc af theojagnm The

and a second substantial ly vertical col S qQrtin
PP ARG i By bs ik et b Du Rl s gty bguree
at 4 FeckREMERMIdsensithR dukfatd. THY 1Al scircd gaSieceinmgWh@iOsensitive
I s disposed between the first and second caol ums,

. A t he
suifack s mained pet Pisreforeingd redriianshipciom spghather and revolved
[ (> . r . .
a%png% uﬁ% e{%%ﬁ{% %%%8 g&é}}ln{%gpé )%_rﬁ% 99%12 bsisc;%gﬁﬂgo&gl $iePed at the patient.
The dental x-ray system contains many moving and non-moving components and is

difficult for one person to assemble due to its considerable weight.

[0003] What is needed are structural and patient positioning features for use with
a dental x-ray device that are inexpensive to manufacture, comfortable to use, provide
stability to secure the patient’s head position, improve the operation of the dental x-

ray device and provide for improved one person assembly of the dental x-ray device.
SUMMARY OF THE INVENTION

[0004] The present invention relates to a dental x-ray system including a first
substantially vertical column and a second substantially vertical column supporting a
dental x-ray device, the second column being movable with respect to the‘ first
column. At least one wiper is disposed between the first and second columns, the at
least one wiper providing electrical signal grounding between the first and second

columns produced by the dental x-ray device.
1



I [ 0005] The present invention further relates to a

dental x-ray systemincluding a dental x-ray device
wbanospnesosdi ng a radi ograph of a patient's deneCriuspoo6hi3190

positioning device positions the patient's head prior

to operating the dental x-ray device, and a projection

device projects a plurality of substantially

hori zontal parallel beanms onto the patient's head.

[ 0006] The present invention yet further relates to a

tal s Vi ol [ iall r:1 G ad

(0813 55 RS RARY Ao Mol 18R 1S Y ABRATR) shdhihosiipe o
dedtel/keay devige foripeddihga rpdistpb ot agatiie’spizhiignt.’ & goehidning

rior to operatin he dental x-ray device. A handrai
cefigp Geahions HE RISt bR i i persph b P eB g For §erhes, and a
pr(%]j B&h&a&%ﬁ&t profHctsnd pRPARR bF b @intbe h¥risdhtal gﬁxééf%g \Rg{t/rﬁ? onto

andrai |l conprising a curved portion extendi
the pagient’ ibeaglol urm, the curved portion being

substantially coincident wwth a plane defining a first
vertical .

i qu ggg | .a fi.rst, substantiall .
[thlt&:lle. C c%%&\é%‘}eg%@} Y%rﬁ%}éeg TER'eS ek ,aergéﬁsxé’éaé’r?éf Siemgeluding
a shbdtngiatlgivestcdbedlumh shpdofen S eantal GORk @adice WAL fbstitidBing device
. plane and perpendicular tq a tangent |ine coincident
is Rrovidedniorppsitionipe tsppatieat’s Wiepdh PriRe tp| apeentingxbe ptenfabrx-ray

. . r . . (S Q ...
dctf 20868k SUBCEHHE e Bo BB IR, Kt fuic
dudeq iaperigion sfedend-ropldeyice, dreghendshit feotdpeisimgcondirdddn@ortion

0007] The.present. i nvention further relates to a . .
xR R 5GP S CEliPn R HOWIPh e P ARUA b gincident
withed plas@befahy mﬁrﬁ%nggﬁ {egwd«itﬁtabﬂs@a_IHsﬁhﬁMﬁﬂ%rﬁéaq %iéae. The

col um_ supporting a | x-ray device, tHhe secon
cuiyed paTiopehaspmenebp sewindHinedsies toincidettenith st apeal noplanar

AL ' [ i '
wifh i 5h 3R RAlDaRlP RE R R TR pORFER E abf poox and
copliaevitsthd dheievaeieepttfor fherapbx antheRERAD SR BR¢h @ARLent line
pport to the first and second col ums

i
to %%V%gﬁg‘g? yrEeRdhenings tg theridane {dooe 2 Ferongrabigne angle

withiNEcbRM s i1l further relates to a dental x-ray
systemincluding a first substantially vertical colum

and a second substantially vertical colum supporting
[0087HentTdle preseay invsniioe furtheerdscotds dedtalmrayesystnminchhlis a

ﬁrs\f\'i sturﬂ)stantially vertical column and a second substantially vertical column
supporting a dental x-ray device, the second column being movable with respect to
the first column. At least one pair of opposed roller assemblies is affixed to the
second column, each roller assembly interposed between the first and second columns
and providing support to the first and second columns along mutually transverse

planes.

[0008] The present invention still further relates to a dental X-ray system
including a first substantially vertical column and a second substantially vertical
column supporting a dental x-ray device, the second column being movable with
respect to the first column. A motor is connected to the second column, the motor
having a threaded shaft extending toward the first column. A threaded sleeve is in

threaded engagement with the shaft, the threaded sleeve extending away from the
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respect to the first colum. A notor is connected to
the second colum, the notor having a threaded shaft
woexb@ndosrg toward the first colum. A threadedperasy@®e/013190

is in threaded engagenent with the shaft, the threaded

sl eeve extending away from thesecond col um. The notor
control |l ably noves the second columm with respect to

the first colum by rotating the shaft with respect to

t he sIeeve [0009] The present i nvention still yet

fur to. a al_ x |ncI
seifel it o 8% iy PR TRT mopL ¥ RS EvilG et o the
fildeaslign By b@s@ngtmd sBaft Withredpe@al @le siddvel 0or mount ed

second bracket has at |east one protrusion forned

t he base having at |east one aperture for

h
lOtP%ﬁguewha DreRenta {nVieBRQR S%%evebrfwhe@srewﬁs ® dedentahnyolay eqystem

t Al |
58 SEASHP bt L AL 5 ) e
firsi hmbkeinaﬁlﬁdqr mewsed isengnt headkiet has br kaktetnenpiotresivh eformed

e ey Bt ATl SoR ar TR R e e (Rt Ieet D pgisusion

Al WEXpeakde ird BRiskac isuTReted [ ABX Mt Ayl V&tiBAly AB¥RNHRIB00r
of the present invention is that it inproves patient

mewng brackpiofn sybsmnjially sisiltanesuslly reetieing rgefinssbra¢iet wihile the
ba?gﬁlf*ﬁc%?w}l%ﬁle%%dn%rgr?&t Eead position. [0013] A still t
|

er ‘advantage e present invention is that
I mproves the operatlonal reliability of the dental
[08ttjay devidentap®Gifdhe Anesddirvientiod iadvant age tef ideRpensively

gﬁt invention is it provides for inproved one
%Bﬁg’ ®dssembly of the dental x-ray device, [0015] A

still yet further advantage is that it has a conceal ed
[0018Xi bhefighee hivamtdge CAHhe prakhd ﬁfveﬁtﬂ)rﬁﬁcﬁmdl%ﬁoves patient

vertical height adJ ust nent of the dental x-ray device
cogfiothe present invention. [0016] A further advantage
is an inverted notor and push rod for raising the

[O@mer X ey 1t151{21? &K%PJ e ] ovg%t %H&ts?}qﬁ%ﬁtehpg héat%p o(s);%lfon

out o um access
t he dental X-ray deV|ce of the present invention.
(091301 7] Asstijlefurthadpdvantege dbuaptage insemionek ahdtrit d@proves the

opgrraggrrl]aq re\ﬁ/}a%ﬁlrty fo? {helcfég{a?}(/-?gy device.

[0014] An additional advantage of the present invention is it provides for

improved one person assembly of the dental x-ray device.

[0015] A still yet further advantage is that it has a concealed flexible electrical
cable carrier to accommodate vertical height adjustment of the dental x-ray device of

the present invention.

[0016] A further advantage is an inverted motor and push rod for raising the outer
column, the motor being mounted to the top of the outer column for improved access

to the motor of the dental x-ray device of the present invention.

[0017] A yet additional advantage is an electrical ground wiper for improved

electromotive compatibility of the dental x-ray device of the present invention.
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el ectronotive conpatibility of the dental x-ray device
of the present invention.[0018] A still further
wedventiesme i s a separate roller subassenbly thaCTiu$2006/013190
easily installed to the colums of the dental x-ray
device of the present invention. [0019] An additiona
advantage is a self-aligning base to aid in the
installation of the dental x-ray device of the present
invention. [0020] A still yet further advantage is a
per ed I£ -al i gni e el ~
00} 2°7 Be 0P R bR R PR SO GRERenitly At Sy
instBN@Benhe tdlu@At bbhe dERARL}ayAldvitetdfdie mekeahinagetians a
symetric base that is stackable to mnimze storage

ool L AL 612 S Bl Bl B o
the g%gm-ﬁgfeclejvﬁ:e%f nRmvehl fvedrier assenbly to ease

neman 1'nstallation of the dental x-ray device of the
present invention. [0023] A still further advantage is
[0020]not @ sfiblr yais@irther Rdvantagenisge tepqsediseligligaiggewnll ymounted
ven

t.h i.§.dpi l.an S e . .
bragib o8 b R eRan PRy Bt FRRL By Lo REPRSRE IR efon
reduce the nunber of noving parts of the dental x-ray
[OOﬂlé]Vi Ce\ (fﬁrtlﬁdﬂeldgmswblis thymamdtm baiepi‘hat‘r]is Atacleabdi d. té amigimize
advant age, i s adapta ndgrip railing . to aid wth.
storgge FRATE b IIPRIBA PP obtg drnilottay divics £8 Msrpresa H’éﬁ‘?&ln-
x-ray device of the present invention. [0025] A stil
[OOE?]t T U SBeraRGyaDN badftddd ik herdiovbie] BteP hssHbly ) @ase one-

orizontal lines to be adaptable to determne the
mafistaliation oftha denthlor-rayi devie @ thopresepi@vpmitdnent s of t he
dental x-ray device of the present invention. [0026]

er featu n e r I td
00" LR ARETITEPEE, Ko e e i
subdgsmbiypthaots dfivérhalopg ef eparett wiibo dibmsseimbly dlkeimgi components

~conjunction with the acc anyi ng .dr awi ngs i.ch
dirqefly\seuplsg © thsw%gﬁoaf’&@ﬁ @bﬁrﬁé Hﬁﬁ/ﬁ&ﬂ%ﬁﬁsggﬂzﬁ@% x-1ay

devidVhd ?x’%sen@ﬁiv%ﬁti@f—sml PTI ON OF THE DRAW NGS [ 0027]
Fig. 1 1s a perspective view of a dental apparatus of

the present invention.[0028] Fig. 2 is an expl oded )
[0024lew ofn additensd ailviantageds adapsalle headerip wélitgto alf puithpatéent

posgtféqntgrtﬁ%%s) 5 c\:e;%tgé] thi!hq.l\ég Qg lh%@ie%t[apyg-?aglvcllégji & ofdnd }?riegeglp Hvehiin.

Vi ew o ing ver

[0025] A still yet further advantage is the provision of multiple horizontal lines to
be adaptable to determine the Frankfort plane for differently sized patients of the

dental x-ray device of the present invention.

[0026] Other features and advantages of the present invention will be apparent
from the following more detailed description of the preferred embodiment, taken in
conjunction with the accompanying drawings which illustrate, by way of example, the

principles of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Fig. 1is a perspective view of a dental apparatus of the present invention.



adjustnent for a dental apparatus of the present
invention. [0030] Fig. 4 is a cross section of an

wenbadilo@nat i ncl udi ng groundi ng wi pers and a r eCrAaIS2006/013190
assenbly taken along line 4-4 of Fig. 1 for a dental
apparatus of the present invention. [0031] Fig. 5is a
perspective view of a roller assenbly of the present
invention. [0032] Fig. 6 is a perspective view of an
adj ustabl e el ectrical wiring cable of the present

v Q03311 5.9 yidy! t4fo 1
ookl carien 1 ALty 7 & SHRRFRREFI Il 28l 2 4 done
appﬁﬁfus%f@}p@;s&seﬁhglﬁvbﬁmmner col um taken along line 7-7

Fig. 1 for a dent aI apparat us of the present

|nvent| on. [0034] Fig 8-9 are crass seg{]i ons. o rtical
[002¥bodiFigend Bf aapEtal é’lersﬁg%té’ﬁbP’V“i eft BPERGPIOHE ng7 ‘L/e 1ca

adj&stcmgﬁtQDr 4 dérﬁ%l Oa%g?x%ﬁfs A tlﬁgﬁéé'eﬁi #sefont he present

i nvent is an expl oded view of a
not or and conponents associated with exposing a
[0086idi oFemd is iaveoss sedtmoe o rerr&»oé@mr&nncélﬁ%%g groyadigg Wipgrs and

o STy 0 aRe R R B ] o Rn oo P e pnt

invidnent's face for locating a pati ent s Frankf ort
plane for use with a dental apparatus of the present
~invention. [0037] Figs. are d nt | ri en

1003 levis T, S RMERFR Ve ieso Lo PR PAPATLIGE BiebR v entin
present invention. [0038] Fig. 15 is a view taken

[0032N9 Ijl% r@ls]ag?ér%e@ﬁvé: V@w d2arCAdjdstdAd eledirlcalDivirth gdebleads the

appar at he present invention.[0039] Fig. 16 is a
presaw ensetiassenbl ed perspective view of Fig. 2 of a
dental apparatus of the present invention. [0040] Fig.

[OOé%]nlt :ﬂf'a%p plxéearctsrgsses)é& %hc?fdanp&ﬁﬁdd%eﬂ‘c' 11‘?%&5% A \?all ﬂra?zet Raving

aratus o e pr esent 1 nventio
angfédd&msif8r suppantingthd mtledcohinantaden alomgdime 173 0 6Bigot et zedental

Wi th exBosn ng radi Q%}aphl c filmto electron beans for
apparafend eﬁf?é@’f AF8U0Y the present invention. [0042]

Fig. 19 is an assenbled perspective view of the
[0089TPONERS R-AaROGH! REtions of an embodiment of a caster assembly taken

along line 7-7 of Fig. 1 for a dental apparatus of the present invention.

[0035] Fig. 10 is an exploded view of a motor and components associated with

exposing a radiosensitive surface for a dental apparatus of the present invention.

[0036] Fig. 11 is an elevation view of projected reference lines onto the side of a
patient's face for locating a patient’s Frankfort plane for use with a dental apparatus of

the present invention.

[0037] Figs. 12-14 are differently oriented views of a handrail of a dental

apparatus of the present invention.

[0038] Fig. 15 is a view taken along line 15-15 of Fig. 12 of a handrail of a dental

apparatus of the present invention.



wi t h exposing radiographic filmto electron beans from

Fig. 18 for a dental apparatus of the present
wonventiocmm. [ 0043] Wherever possible, the sanmePCT/US2006/013190

reference nunbers will be used throughout the draw ngs

to refer to the sane or |ike parts. DETAILED

DESCRI PTI ON OF THE | NVENTI ON [ 0044] One enbodi ment of

a dental apparatus 10 of the present invention is

depicted in Fig. 1. Preferably, the dental apparatus

in i &N of ML 2 Gl Alid@Bntal

[00:{99’ tﬁke‘é’bJ :jﬁf]lesﬁagg§ﬁﬁ%§isg&g¥(%ae§]%|s¢%ﬁﬁiyér dly fgom t he
apphass of6he prsantiirment@l. unm 14 slides al ong the | ength of

inner colum 12 to controllably vary the height of

ter col.um 14 as npe uedfr t
0038l - Ry dn e 6 e rs e B LT ol did LR g apporstus of
the%fé@@ﬁ@mdnthy vertical position. Quter coI urm 14
slidingly supports a handrail 20 and a chlnrest 18.

Handrail 20 can |ncI ude one ? Orrore bars ext
&

004y i 1Sulboin €rIatst T AE SOUPPRRRES BROPALL TLh Bxposing
radl%gg@ﬂ%llﬁﬂe %thog%% er%rdeﬁtaP%Sﬁa?ﬁﬁs $NAE pRaWilyenBon.

ental appar at 10 is in operat| on.
The handra|I 20 pernmits the patient to conveniently
[00$I]ab| [Fig el her ampaessetriblad pesenctive visat pEthe eomapangnisaassociated

oS0 4 B0 SpoblB I Bl ena s

of theBtdséRISV@foaEDEr 22 facing away fromthe fl oor
rotatably carries an inverted U-shaped structure 24

about a substantjally verti axis 25. Th

10048 uc (Wiheroper paseiblradls s qrerbqeoﬁ%lt% e %ﬁ}‘ﬂ&’m
the%&v%g%@% SRV S hedRfle dr AR {ﬁaﬂ% proj ection 28 containing

osensitive materi or a plurality of

radi osensitive receptors or sensors, the projections
DEZ6,]LEB DESGR IR OFSHE H\I‘éﬁbﬂgﬂl@ﬂort ed by a web 27.
During operation of the dental apparat us 10, the

[005%]? J e Aeogfngéglme%§ gr Conrﬁgla%}%%a%?so cHhﬂ"leEﬁ@%n? indeiBon is

ucrn us r a I ogra
depgditd [rﬁF@e mt iPréforabby, tlid‘k&nraahpmitus 19 mluc[e@(hélﬁl]se 16 in Wthh is

Referring to Fi n 17, a base refer
set (A8 dBRS YR P 876’“ Opglf%l %?HB%| YOvGH P{ B they 26,
Ancﬁiﬂ]egra(!olﬁglp 3hakidss Q‘lgng Basendb or riﬁﬂét' Q:%ﬁmﬁ?h pase c&{tﬂﬂﬁb@o&hry

I'S supported and tastened to a backing plate
the282ht BAswepdcdtren 2@@5 awdsm@:ﬁ@mgh@ﬂmre fopallaneaméssichraggt 13

sec%x%ptrlrr]nexerb (c);(t)ltulgnrrq % ! he I s t1a?ly vermca][ 2pOSﬁ{0%f er(?ut%ely colimn 14
slidingly supports a handrail 20 and a chinrest 18. Handrail 20 can include one or
more bars extending away from outer column 14 in a direction that is ergonomically
friendly for a patient (not shown) to grasp while the dental apparatus 10 is in
operation. The handrail 20 permits the patient to conveniently stabilize her position
once the patient’s chin has been placed and positioned on the chinrest 18. Adjacent
the end of the outer column 14, a cantilevered member 22 facing away from the floor
rotatably carries an inverted U-shaped structure 24 about a substantially vertical axis
25. The U-shaped structure 24 includes a first projection 26 containing an x-ray
source and a second projection 28 containing a radiosensitive material or a plurality of

radiosensitive receptors or sensors, the projections 26, 28 being connected to and
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of angles 204 are affixed to the base plate 200

adj acent to a proximal end 206 of the base plate 200,
wohercangdoes 204 spaced to contact the | ower engCcofuskiven13190

i nner colum 12 on three sides. To further stabilize

the inner colum 12, preferably a pair of flanged

supports 212 are inserted adjacent to a distal end 210

of the base plate 200 and the inner colunm 12. One

flanged end of each flanged support 212 is secured to

suppottedibgtaal et el i)]aging%g {aﬂﬁrﬁ ‘859{% d]e%x a‘i”& agat% L&Edaéojg%t'bons

secured to the i1 nner
26 e mefaist abeut2be headeofobe patiait, tpmodljmingf d cmmg()l}umﬂiogﬁfph of

y .a floor rmounting plate 214. The
the?ﬁng éeﬁ,ﬁﬁ% ﬁ%’ ;?Fﬁ?’g 3% preferably is an angle having
a pair of perpendicular legs 219. On the leg 219 of

[0045p f |Rogferrimpuiat Figs, ploatgd 2847 ny Ee%@t 26 (orafibraByt FE%CIVGS inner
roor at | east one, and prefera y two, pins

co EWe%tou‘iﬂﬁﬁpﬁwmﬁlﬁé & o ental apparasts theBagset 6 moemcm& base
pla¥&0‘0°c[1£fqg stpboftbd Pgtra c?;ai%g{:c{]tooaf bacn{;lg pz g gé gﬁgge ;Elgte 200 and

|'oor mount'rng p 0 recei
bac&mg.pletetlb@ afd s@ourednumtelbngoml ofltlee 2dér dolurB@3D ! P%fera@?cﬁgalr

A 4@; é g& plate 214 is_installed, the basé 1
A0 T BLEREE 40 hf base Bls 20%pdipgentifa & praxirgalgner306rafghe
bas%%@at@QOG g Aagdd 08 Phaligo 2 ﬁaét%@lo%ég g gﬂh %érrko}u%en 12

pins 216. To furthef ease this engagement
on B@@fhsld% t Fre fipthes stzmzame inher (ammm l]Q,epre&Qﬂ)ly arpahreof flanged

supﬁgSIIQse ﬁig ard 1%% L}‘geg aéi_] a&e r ef glé{ag ﬁﬁ‘? gg@ If% %qsgt;gatg gg\amaqnlé "the
innéx cdﬂiﬁﬁn f2.00n¥ iﬂ@iﬂ\gd‘dr@lﬁ]cﬁféh@f ﬂé}fge@guﬂﬂ@% 21‘2‘]? GectPddtBRhe distal

proxi mal cap 222 and a di st al
endA%a@, dghepthgr flanged fndtinpecuend to 2le mescczlemntld f Thret bese plate

f
00y LA SIS PR A P OB,
floz 22qunBifg phtoidli "ﬁ@ ﬂoqﬁln@ﬁﬁﬂtlﬁg PRIBPERY piatepatilQ id ﬁf—‘ax@%ﬁaﬁlmg

rat us 1 004 a preferred enbodi nent, such as
ani‘*—‘Fg’eP%‘Pe‘ﬂﬂ %}I ﬁ%’ @nstbﬁﬁ%t¥h9cofavbélﬂooamﬁémtmgalate 214 in

d
contﬂ;:ié)??t#ét{ﬁ@%dg% 2%2%5%%{02?2%%& r&lh? tWo B{?}ﬁrhl )Etghd upwardly

thelpﬁ@mb akideasb o fponwred 1&mrfommlges1thér @doth omerlegsmerof the

ﬂoo?%h[n%’ ;I/)la?e ?P g)nrtﬁg eou&ﬁmg E)oageé;grqu %@E{q@gptm%gléw 214

in p@Sltlb_f)l SInze kKhargoorBasedtingSplhte oUtihe %maﬁk YL 15 Rh# then be
e 16 stacki ng configurations include reduced
'~‘*"3"us,r|3ﬁf PBi Pt byabireriinggapesires 320 well theadacking cpleted202 into

engagement with the pins 216. To further ease this engagement, either or both of the
pins 216 and the apertures 220 can be tapered.

[0046] In a preferred embodiment, as shown in Fig. 17, the base plate 200 and
backing plate 202 are hidden from view from exterior of the inner column 12 by a
proximal cap 222 and a distal cap 224. Additionally, the distal cap 224 is sized to
further hide electrical components 226 from view from exterior of the distal cap 224,
the proximal and distal caps 222, 224 providing a pleasing appearance to the dental
apparatus 10.



storage space requirenent for the bases 16. [0048]
Referring to Fig. 3, the orientation of a colum notor
wb&oies11060w di scussed. Mdtor 58 control s the novewmIsk006/013190

outer colum 14 with respect to inner colum 12.
Preferably, notor 58 achieves controllable novenent of
outer columm 14 by selectively extending or retracting

a threaded shaft 62 with respect to a threaded sl eeve

60, which shaft 62 is connected to the notor 58 and is

fi . . ' . .60
(008) o B PG el BB L8R 5O il 30 AR B L1, i DR R Boout
a vertécab pbhne éhxdt éndeincideitdeitlatheaskisfidn ¢ft tht heoxdinbleénde?®b. Stated

that is affixed to,the base 16 of the inner. colum 12.
anﬁ%p%fr w&bﬁfi,h VeSigf tBe basg i di§%i‘fh FEUGh IPpess i sech @thaig Such

hifefty i 18 BhRRYAsOR | :
Syﬂ|Pot a%] ilng abga%t tsﬁdg Ig%ia[s%{ egfﬂgﬂg" ?‘{*@Pﬁ%gﬁgt ?Q%ﬁé{ev lggases 16
toggtherstuah tas 6 sadsiney tBertebitskomgithe obmphe roultiple ok d6stabiting

cof SRR PPRAS rELLRT Sk as Erdhe Rant % 2Wiinfr,a reduced

stoFapleabha@aduiredy@itsiithd based 6. di recti on decreases the
anount of threaded engagenent between sl eeve 60 and

thf Sg%ffl 62, raising the outer colum 14 with respect

[0OAST ¢ h Refrmme te 518 ntheprientatipn af ¢ golugwrmetor A i hev discensed.
; ; - Cin

M SO B S oG e L SRR 12

Preergblye meotor bR wekieves eenteniibleantbveinents oéf uté2 column 14 by

|l owering the outer colu 14 with_respect to the inner
selgeV el tatdife i oo et retisdt g Ehani tpcs fo o Mrcaded
lebRC6E®aGach BafR6s SAbdie r il
Sel engt h t hat €ic,haft 62 eitggé%g%prgg{o?tsﬁgd%gﬁ%ogﬁxgiﬁ2%\%11' Ina

prefpyred: giebasiiment, glegvenad, whighsisdi thirbadedyengagesmatt withathe shaft 62
t . t. ' in the | f th
o AU SR, o bRpL BERERSS sl gk S i o

theponere@tirhy 121 Hrefasiblygnepinfsadxesids ilgahgh Medicaslob Gng rintlo the
t

$Jne tic \povver froma suitable source (not shown).
sleqye %‘gﬁ%&r% phifte slgeve BP drasm relgtingsbeninthataxis Blongoitolength,
' ' er ,col unm
5e58 59 R84, MPAGEDE, LOGh0 0L AN ST
extémshing fremehe puigr columerldi dichgitiog thehmotop 58 1to HByve thbishat 62 into
i niym zi ng the nunper . of _conponents. [0050] Referring
rorfighhl Y Eel R RS CHAPHAY IHERS B8 PenbpLHrseed hessoment
betivB& 4e8/easDase théCshhfi &) Whiis t}ﬁznoﬂé’xpgclﬁgf% Rar with SBL: t62he

. and a lower w per elenment 74 outwar
inner column 12. Similarly, actuating the motor 58 to drive the shaft 62 into

rotational movement in the other direction increases the amount of threaded
engagement between sleeve 60 and the shaft 62, lowering the outer column 14 with

respect to the inner column 12.

[0049] As the length of shaft 62 is increased by actuation of the motor 5 8, 1.e., the
length that shaft 62 extends past the end of sleeve 60, the outer column 14 is similarly
raised by an amount equal to the increase in the length of the shaft 62. It is to be
understood that motor 58 may be powered by at least one of electrical, hydraulic or
pneumatic power from a suitable source (not shown). It is notable that in a preferred

embodiment, the motor 58 is secured adjacent to the top of the outer column 14 in an
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extend. Base 70 is preferably affixed to an inside

surface 7 1 of the outer columm 14, the upper and
woauweviivdoper el enents 72, 74 each extending PCT/US2006/013190

sufficiently outward to contact a correspondi ng

out side surface 73 of the inner colum 12. The

spring-like w per elenments 72, 74, which are conposed

of electrically conductive naterial, such as a netal,

constantly contact or w pe against the inner colum 12
inRte@bbsilibBRovilling-casddPH 444 'f{;}@in&ﬁﬁin%%%%rv?ﬁﬁggf'thjeéné@r 58

stationary wth respect to the 1nnef columm an ’
whith inpigintiiegdhe symbelof epmpdnents. novi ng with respect to

the inner colum 12. By virtue of the increased

fa re it act. bet ween correspondi adj acen
0634} 2Rl 307 %, 8N HER R ERAR et bRk Firh Holeppbese
70 tfven Wt are b iiper’ demddt 1 nd 8o wetbstpeRtieAlchy 74 outwardly
nhanced_e| ectrical grounding contact or

e |
extend c BrgsnHyiaeierad pbhiq an ipsidewmyfage Tk ef thagutsstonbem 14,

t I : Y. h.S nced..el ectri cal
o U35 19508 LA v b S S O LA
corgaa wn?jn'egpctrmlinge d\létside gﬂlg:il(&t Edof—:ihe Ghii@nyAed 12, The spring-like
.interfere pr odyce the x-ray . system conponents,
wips? STRATES P4 s OXPISE 6 PBPRAEACES APTSR choRgeRtva ppierialueich
as & Ghetd1008ktank9f @htach8r fviheFd st the iﬁnels%cﬁﬁ}ﬂn 92 e{‘toall timesé ie.,

grow de a reduced friction interface between the 1nnér
botyryehilsuthe outes cokwmn 1is statioamy it raspentad the innet @dimb he and

j 8 f | d ed by th ,
it B e 0 ot AR 0 g Bi G TR Bhercioria 12 virue

of thelintremed 4urfdc2, aréa aitict BEWRER @@ﬁ@lspbﬁailng dASSRHHAES 71, 73
e used. One roller assenbly 230 1s preferably

30 can
of '5% St and smenetivaphbtdd, betiner dempnts 72,38 mrbvide sutmtangially
: [ i.g...5 t..wall 238.0f
BBl Y S BT SR
filtgringt bet?@2n itbessevmfaceb. t dmpbeardiyt hbiarchhahadd A3Gribyl @ounding

lural.ity, .such as two, fastepers 234. The heads of
corfieh arlieyel g Fisalney Siehel souadien & ks radizsed Alepisomagnetic
intefes@ieb apRubéd MoyadhdstABNtsy@bm! NSnfRRERE S tr@viﬁ’lgl improved
di scussed in further detail bel ow "are accessi Pe

perforpanggbyape dentpleappanatisflor med i n the outer col um 14
fromexterior of the outer colum 14 for ease of

0081 USRIBLL tat i,n he .fasteners, 234 in e. .

[ dlﬂr ec:Rl on ﬂ%é}gsﬁ gshé1 ’ %r gtagldz@ztoa%y%fe raofﬁdl”ﬁeéioﬁ?ﬁt‘%&ﬂ?rface
betweéatethz 3ner Sindi dwaer golaahdizd,i PYatdeddinsiLnenstedBthe WifeRess

oﬁ?her directi 8n ur %%s Lhe plate 232 toward the

frorB Fﬁgm&gé gk dameggeed by the corresponding surfaces 71, 73 of the outer and
inner columns 14, 12, a pair of opposed roller assemblies 230 can be used. One roller
assembly 230 is preferably secured to each opposed outboard side 236 of the outer
column 14. As shown in Fig. 5, a front wall 238 of the outer column 14 is removed
for clarity. Preferably, a plate 232 is secured to the outboard side 236 by a plurality,
such as two, fasteners 234. The heads of the fasteners 234, as well as the other
fasteners associated with adjustment of the casters to be discussed in further detail
below, are accessible through apertures 240 formed in the outer column 14 from
exterior of the outer column 14 for ease of adjustment. Actuating the fasteners 234 in

one direction urges the plate 232 away from the outboard side 236. Similarly,
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[0052] Preferably, there are sets of transversely
oriented sets of casters associated with roller
weazsenhibep4 230. The first set of casters is a relCiras2006/013190
subassenbly 242 that includes a frame 244 which is
I nterposed between plate 232 and outboard wall 236 and
secured to the plate 232. A portion of the frame 244
extends through a slot 262 fornmed in the plate 232 and
rotatably carries a caster 246 that rotates about an

axi s 248 which .S n [ I'5460
ool G0N gh8 RSB AR SAgE S e o e e
outh@sd §0€N$6.264 adj ust ably secur es the frame 244 to the
plate 232. That is, activating the head of the
fastener 264 in one direction u ges t ¥ d
[008Hwar grqur@bm thege grgsets S aragwﬁfsle (plgpnt qaﬁtﬁrstqﬁ%omate

witl?‘la‘g'ﬁj ozfss%‘@xf P ePf ﬁ?s@%e%@f Ezl’é?erQishQ "rol?@rrs%ﬁﬁés&ﬁbl@r%that

frane anay romt l"at e ._The heads of .
inclhdst efiense 284waich iadntepobdl betwmm)pl@tt weandmetéoazdovall 236

end S5EITER el e e POTIOR AR 7585 Al qainph e P Sz
forRé® ik 9’)@1%6%@ fd eeraiedashaanaker 256 tHoromeds laBoﬁtf‘t&l axis
I nner co , The channel 256 includes a pair

24%whish ésisuhstantielés perpendiaparr tattheirasy wall 288 f dkqjowtar *Fcawen 14,
260, . Th h
A o, B B AGHRN Loy SO S 2AQSRELARL 393 et i

activR@SLths kicdd etihe fastener 264 1ntdmatd1re¢tm§essihb $ranfe M&Sbwaﬁl the
246 of opposed roller subassenE‘I es 24? fr;nat g
plaigl 23gn Archemplatineastivetieg thesrd ghthedatiener &6 %ﬂ? other djgpetion
e EnePUDEA
sk, 8% P58 ol e 3. bl 1278, o et
accbatilertkough &pbhanes rsi0afoatnley ivathei @deracdamnets. Z%débomlly,

bstantial |
oo o SR B8 0 B TR PR Bhe of
oppRetd ertndenalsk Rafed ThtheBAgiScodimA ast erer ¢hadbel M6eincludes a

accessi bl e through apertures 240 formed in the outer

paicef eppesatsurfaeesi 255t sengyatef by Bagepsssd supface 260 eluss, the pesiphery

o Sy SR RIS 50 0 BRI, RORRES o
skillell inahel asg ithit loppbyed sastolf eastérn @46 bfopymaed ofllet h\d)aﬁm’[béme 242

252 in the other djrection ur es .t he r 2
mapmigifnaligEme) e seendhe TREL BB O §HRS ﬁfwlalﬁrfélaé girallel to

I luPYs, When the caster 250 is
thetrg%r%ﬂnz?glcﬁgﬂtléj eI]L?O Iﬁe peri phery of caster 250

contacts the opposed surfaces 258 of
[0053] The other set of casters includes a fastener 252 that rotatably carries a

caster 250 about an axis 254, which axis 254 is substantially parallel to rear wall 238
and substantially perpendicular to outboard wall 236. The heads of fasteners 252 are
accessible through apertures 240 formed in the outer column 14. Activating the head
of the fastener 252 in one direction urges the caster 250 between opposed surfaces
258 of the channel 256 of the inner column 12, and similarly, activating the head of
the fastener 252 in the other direction urges the caster 250 away from the opposed
surfaces 258 of the channel 256 of the inner column 12. Thus, when the caster 250 is
properly installed, the periphery of caster 250 contacts the opposed surfaces 258 of
column 12 (Fig. 9). It is appreciated by those skilled in the art that opposed sets of

casters 250 maintain alignment between the inner and outer columns 12, 14 in a plane
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colum 12 (Fig. 9). It is appreciated by those skilled
in the art that opposed sets of casters 250 maintain
weal@nmeset bet ween the i nner and outer col umspe2usieh6/013190

in a planeparallel to the outboard walls 236 of the

i nner colum 12. Therefore, caster 250 and caster 246

of roller subassenbly 242 provi de enhanced stability

in mutually transverse planes between the inner and

outer colums 12, 14. [0054] Referring to Fig. 6, a

flexibhle electri 94 i Sy t IR d
parglih i s 2o BEIR ey DLl | FReicREt Rpier 50 an
castef PAIOWEORIRE enibadse@blyp Quer plooideh enldmaedl staplpiar &t usutally

when the outer columm 14 is ex endeg¥52 its uppernost
transwerse plones Bebwespdhe nngr apd BYFFEAIRS sy LVer ti cal

adj ustnment of the outer columm 14 to other positions,

c i f eraflioidefdcRRSl @blOVels ipekted dmsid3he inner
"N$%Et gg%%ﬁggufﬁ%hgédjgc%nt the plate 30 adjacent the

colfindi2. oThé keeble Genis e shfficiany length depravidepiserisplurovay to ghe
an upper l.oop, 95. Since the er "

serl gt 8" e S SR, KEPG0bRER 8 o BBRmostpesiin

Hogvﬁver! QVBECORRAGd BN I3 BRRS afibtnRe df tthe BNE coluhar f o0 ether
t he

position of the upper | oop 95 can be fixed to theﬁ_
positiagisdgheoicablpd4 preseraldy| dafnes 2 1qwegeRITHRY 3SR (exjqngs trom

: ti
it R 3ine Rk R Dyl G2 BBl ey 1o
to E8pRRdo& 95 hSintppke upgsrtlogn 99 Zae accoaspodals theolowmiest vasfical
of the outer col uyirn 14 and i 3 %)l(?xed,t V\:h(i le the tehegrr the
posstien of thsppRiPmB ol iIOHEroROTHER PeSIRTAE! 5% e St T 0
posg 2on &F Ui u;ifjé‘& h&ogt € cAF bl alxeh 89 ahd itkdd bethenRes: @dihh an if

cah vary, it consists of a single substantially
destretlt | Siatilarlynamofippeneodtiinl ¥7 0f thel erbln Aéexigpde hotviepp the upper

t] 7, ] d | t t hat
too el The 1S of dht Folsbrpralt e ohg Xt i G ion o7
coRbsPuhdl 0tk hep adiiusburentolb@nt eal e lsgfitedpfvhilsethe:pfiet end of

portion 97 is a transition region 99 between the uppe
uppes@oTtdE A dorzespendsrtoth Bries loagn@d. pdhEs, gyhilsrthe |%%‘fufﬂulegt%*L of
transition [ ' fi '

e R O A o AL e D o B EORGIAG et R of the
cablpPer nostheO®ordEhtheoipper ppoiohi Whinofudehe lengihsifttheable that
region 99 is d,eff'ned ké%/ a portion of the cable 94 that

hargsrsebdantially vettical f45ie 8TaVY3p 96 toward the upper
portion 97 that is between the | ower |oop 96 and the

[0053Pe" PRORIND theSh@ufichedNad RBE 1e@ith dfMehel GRRSI pdrion 97 is a
tralr)seig!mg?@?b% I99n l(;!ituw%ss t}}evt\%pgru 1%?)}3 agr%t z{n?ila{ %wve? rlotolpc9a6l. éne portion of
the transition region 99 is defined by a portion of the cable 94 that extends from lower
loop 96 toward the upper loop 95. The other portion of the transition region 99 is
defined by a portion of the cable 94 that extends from the lower loop 96 toward the
upper portion 97 that is between the lower loop 96 and the upper loop 95. Stated
another way, the transition region 99 includes two substantially vertically oriented
portions of the cable 94 of equal length (transition length). For example, a change in
vertical height from the floor from an initial height 98, referred to as h;, to an added
height 102, referred to as h,, must be accounted for by a corresponding change in the
transition length, i.e., from an initial transition length, 1y (measured from upper loop
95 to lower loop 96) to a final transition length lp (measured from upper loop 95 to
211 -



portions of the cable 94 of equal length (transition
Jo6OH For exanple, a change in verti cal Hahhodeio?5n

wo Oﬁ@ Pfl%or froman initial height 98, referrgﬁto 2156/ 0
hi, to an added height 102, referred to as ha, nust be
accounted for by a correspondi ng change in the
transition length, i.e., froman initial transition
Iength [ti (measured from upper loop 95 to | ower | oop

to a final transition length 1 (neasured from
ralsqgiplpmer laepd 005 spapbe sepviothet aryospreasoyr depeagedn thelength of
r {
the @%‘é}“ﬂoﬁﬁﬁ‘wgﬂ% cbﬁgsg@ﬁl(?sﬁtg% c(l;%g%; (gfggﬁ 1 SE’&hocﬁgch% ﬁ'glgsﬁtjgono gion

99 dquel Itcermgb hlabﬂ‘ of e engihstliange ofeye appsO pedisal 97.0 IoHE to be
hal f _of ng | engt h change of the upper portion 97. It
undgrgfopd, “Ef’é ﬁ@@ﬁl@%&é t ﬁé‘PP?rh]@0509§| 'f%no‘PF a¢iugtad to 3w position

betvxlegﬂ %o &hdoﬁﬁqqiﬁesi Bokitich AP Fe! eog rbfk{ﬁé Weep CBQ&%M

l'oor an t “position adjace e top
whmifualecv noing) mhlat lthe pmhtlcm oﬁltbeoup;&adeop Ratcat hnoméwﬁngmemﬁal

. the 0 nove . dur.i n rtical ust men
adjuggptenh P $is 6RR SP BT L4 Syt fist anigion o, [dshearogiebige
moré%nqaa PoREdrsCT tRDED1d NARo YYD RAKE LAHE 9@fcah Bﬁov@&é)él@cmcal

SO IonEéas the cabl é 94 can provi de el ectri cal

powgrotﬁefﬂletd@nta rreaval0 dpgraecivgsoiihe ppm@@peﬁthe\wt@fcothnnn 14
W1thpr%§’#etc{ ik h%fm})%zco?\%ﬁ rlZC% %gg‘leil’ %r g}l%tla g e%E% eg) ?rgure the

carrier or gu

con&ﬁﬁﬂﬂedhme.correct cabl e drape. [0056] By posi tioni ng
the cable 94 inside the inner colum 12, not only is

ge by objects exterior

bl e . ect.ed from dama
10035f'®, FY pRriEom Bl hs o S4ige Jhe FRt PP I nogonhts the
cabl@ @Q' ﬁro%téds frBinddgRader 9}”‘0& oW, eﬁ’ﬁ@}‘i&hopﬁéeﬁl%xs @olgx%?] f’%

fromthe appearance of” the dental apparatus 10
subsRatially phpfttlee Fibde 94 is hiddem&rom vimml whibuothesyitr datteets fiGn

“wf%P&H%%%%ﬁﬁﬁﬂ%mg%%%Pﬁﬁﬁﬁigd arms 104 secured at a

ermne a web 106 to secure the
dental apparatus 10 in position to a wall 108.

[0057F ef Refbiring tedigs. d( mail647 aillsubsitehbiagkdtyl 3 includes a pair of
p%%pendlﬁ lar to the %g 108. In a preferred
oppased GENTRAT seaured gt g Predeteymined S peFiRg ¥t b Wehel Uonigesecure the

dent%l?‘rh}%ﬁﬁ‘at&@ 18R poskibd RElaNG/afio0f] fed Pféfﬁff@kﬁ oié%a{ ?‘ﬁl YO8 is

perm t venent of the outer co
substaptipléscperpendidrdar tn ey waldll @8minlPpmafedret! leenblodmodet a Urheket 110

o o e AR A 5, RS P SRROSES N 14
pernti€inbl At oF tR odtér dolad b Yvith fegifbed BOHRE (P8 @Mand the
bracket 110. Bracket 110 includes a web 112 having opposed arms 114 that extend
outwardly therefrom, each arm 114 terminating at an inwardly directed angled portion
116. Bracket 13 is positioned at a predetermined height above the base 16 so that the
midspan of the web 106 of the bracket 13 is plumb, or vertically positioned with
respect to the midspan of the base 16.

[0058] After the bracket 13 has been affixed to the wall 108 plumb to the base 16,
the dental apparatus 10 can be easily aligned and installed. The base plate 200 and
backing plate 202 secured to the lower end of the inner column 12 are directed into

engagement with the floor mounting plate 214, as previously discussed.
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116. Bracket 13 is positioned at a predeterm ned

hei ght above the base 16 so that the m dspan of the
worbeh@éeoof the bracket 13 is plunb, or verti calitgs2006/013190

positioned with respect to the m dspan of the base 16.

[0058] After the bracket 13 has been affixed to the

wall 108 plunb to the base 16, the dental apparatus 10

can be easily aligned and installed. The base plate

200 and backing plate 202 secured to the | ower end of

Sigﬁgta@gglp, GQLHE AR B fM{ ’ghggodﬁg}h%ggvgﬁg%m{) Wbhdbment

nmounting plate 2 revi
widh steussddt $8 milTltcaando 0f the, arigheel partiets tid ofhe b2adkst 110, which

br ought toward the |1 108 intqQ engagepent wifh the
org GERetoseBeT e B oLoBtos: Hovsrtyecnar 1o Ab ey Bragket e are
diRichAKRlwdkOihe Wi G eTRE A8 8Ed LRAEIHRCT 16t H@Prabh& 110 received

di stance between the arns 104 of the bracket 13, are
betiveendhe drret Weefbratiest 43 mee futther dinetesinoitecenptbe airon $04 46 that

of .bra t 110 cei,ved bet n the arms 104
o BB BF B o0 [ £ RS TP e P et it T8 T oy 14 of
bracket B0 aR PAYIL oG FSiertlyeendh f5thbdmk S 08! TBradks€13 €6l that once
ween the arns 104. The arns 114 of bracket 110 are

bet
the %Qsédﬂ@té 280 mnq bpeking plaimFgeredivscigd frto Engagsment adthehe floor
: I j I
g8 A8 900 0 DRSS ERL AR 99 0 B S
togashert bynfhstehetse(ndt dhowrhe laratkerlddrds1 Ok aigledep@eiond VES of the

brackets 110, .an be secured together, by fastepers
bragkst @MWG auslﬁ-&flﬁ%me Pafure to geeally grarfity Ghtembng Ofiéhe dental
as@dmiihgobracket 110 provide a self-alignment feature to

greatly sinplify assenbly of the dental assenbly 10.

0059] Referring back to Figs 1-2, the assenbly of the
[08%Ht al Refspérsbark to Figswhi] e gsseqibiihof thewlenth] apparatus 10, while

' Y. dischk . e sopewhat cunmbersone f
R L S G L
petdor msanpidnedisto bothgtheaideyati Welght Wi the compémntsat TOMNyreatly

12 into the base 16, as shown |

.of .the inn r,colflﬂr in_
S“FP‘@é’t ¢ instaglations p} thejgRes o &g dntp dhe base Ignas shavyn in Fig, 2,
: ' fit j b
i AEnHOANE MePlo IIE ghd iy EAULTH g o GETBNA NFumn, 12,
remQvabirctastte 40as provided4 Preforablyy tireechsteo assetnbtyadbd inchales y fame

cast.er adj acent each end of .the frane 42. The
2B gl b BbRG T 5D St it Rl GO s et 46y The
cadtBiCasheially 400k YEBUrdto (B4 ERved polion| FXhE RIS cAfmnPE such as by

skilled In the art can appreciate that the caster
fassensesf]. yOre skillpd ghthe art can appreciate that the caster assembly 40, which
preferably includes a pair of casters 44 which are spaced apart from each other,
provides a stable rolling platform by which to move the dental apparatus 10, such as
directing the dental apparatus 10 into engagement with the floor mounting plate 214
and bracket 110 as previously discussed. Preferably, after the dental apparatus 10 is
secured, the caster assembly 40 can be disassembled simply by loosening and
removing the fasteners 46 from the inner column 12. Further, in a preferred
embodiment as shown in Fig. 17, the disassembled caster assembly 40 can be stored

beneath a cover 48 of the cantilevered member 22 for possible future use, such as if

the dental apparatus 10 is moved to a different location.
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preferably includes a pair of casters 44 which are

spaced apart from each other, provides a stable
woabdsimgsopl at f orm by which to nove the dental appasaiod®13190

10, such as directing the dental apparatus 10 into

engagenent with the floor nounting plate 214 and

bracket 110 as previously discussed. Preferably, after

the dental apparatus 10 is secured, the caster

assenbly 40 can be di sassenbl ed sinply by | oosening
[00B0F I eXEMing thiEed St B)ERSard619, et RRnRdludsl doifiponents

12. Further, in_a preferred enbodi nent as shown in .
relgting, to noving e dpdingraphip fide dusias 6xpeEdRNG clagrbpapemitted

stored be h > OVie . Of . canti L ev TR -
by SO SRR BRI 8ok, BRBpLELE! BEIRCSs i o
howsiza? 7 bsvidd) an aligapdedott 12 1afodthéd BY datpréjeciami Zhajdheédjousing
Referring.to @ gs. 1, 10, 18 and 19, p{)oj ecti onh,28
270 Heongle SedhslREM derms a0 Mgst & FERASRERE Keiographic Tilm (not
[ B T ' - :
S B B L e R a2 2 o7 L AR DudeAcn
a t26.27Bicapesiedd, andpr gjiécL8Div @8intagn Ehertoaysd Mgina7vihgeligrgnent

.an_aligned t,121 fornmed.in . | ecti 38 d
Wil o2 KRRy 25502 hr GLOFPAIAY G 87 S8 FEN Belinbedmn gage, @
mdt@ SXPBefiet PlacdPel sRIRbBI dnghbdniRt NElth ShOWIkaded rod 278. A
Addi tionalll, hou5|ngﬁ% 0 includes aligned openings

howsigy 2807sectites dhaymotani2et aad thedyay 75 teggthencodhet, the heusing 280,
i He 2 AT y . v i ’

i 5 AP b Dot oAl B TR 854 DR hon

of grcubed 289 ii bae divsciongurgddthe honsihg 282 8dotoe 284 apl awgd@76 to

i n meshing, engagenent with the threaded ro 7 A,
mowsa%mﬁgoas\%pnggﬁa tasaded dodg? %FO%Q tht BPFIRS ??%19? begping 270.

Sir%@%ﬁ;, hefuafifn Heae LidrRUSINGe 28R dTRERIN 84s %1{81}21681%% 280,

nove I n uni son upon actuation of the notor
mokat 284 amh trey 2(7hdo motwer in2@dsdnnalong thi theeadedmodi2g8dowhnd the

housij 0, .no 84 and tray 276 to pove in.uni sen
PG E RETT A P rn: R Ehe SRR RS g film
plabGH$h Mee &AD.2781 @ ElBsttoh bawisupissidn Wfouheslart Dl fd8ddi iR the
the ot her direction urges the housing 280, notor 284

housireg 21 QyPeieably, desiidcal witing 38 pevistes clesieicehpavadtda thegotor
78,1 e ' ' . . .
258 5oL FUSE S LR 90 RAG oA LN LOORAT Bl pyon v
respéaci@d then hbing 289, %6 nimbed ef tdoaipoheasrmeqassli bg the dental
through slot 121 fornmed in the housing 270, .
apmr@%ffaaﬁ g;?cfuéffﬁcaﬁrl? 19 SRAFT Foyirsgan ﬁr%%%t'@@s%elt%%m fedpeing

botROE 'sideOadd ExJREL hsse8ted BYitlY Maﬁauﬁcﬁhng Eﬁew Eb?ﬁéétﬁﬂ 289nd its

notor 284 and tray 276 noving in unis
associated components.

[0061] Referring to Figs. 1, 12-14, handrail 20 provides a symmetric, multiple
position handhold for a patient for steadying herself while using the chinrest 18 of the
dental apparatus 10, Handrail 20 which is positioned beneath the chinrest 18 includes
a curved portion 162 that is substantially coplanar to define a plane which is disposed
at an oblique angle 170, preferably an acute angle with respect to the vertical surface
of the inner column 12. The midspan of the curved portion 162 includes an apex 174.
As shown in Fig. 15, a line 176 is coincident with apex 174 and with the plane

defined by the curved portion 162. Line 176 is perpendicular to a line 180 that is
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respect to the housing 270, the nunber of conponents

requi red by the dental apparatus 10 is reduced, as is
woOheosspesme required in projection 28, thereby pemasRvg013190

both the size and expense associated with

manuf acturing the projection 28 and its associ ated

conponents. [0061] Referring to Figs. 1, 12-14,

handrail 20 provides a symretric, nultiple position

handhol d for a patient for steadying herself while

usi.n | ' t U$7418nd with the
mnﬁgﬁ ré%F%agE§ﬂ¥%ﬁh}iéég%%%&%%ggﬁbgggggﬁg? e chinrest
plah8 defindd e sheacuruedvpuitipn 62.0 s 1B @stlhaethersthen BRYaht4, &Ry yine

angoh Guepahos Ty a i B ARSI B bRefloIRRre g efhe maus
coiilgi%@ﬁ&itﬁ Q%é B ¥@hbikal 1 QUEFRCH PF8, tdeeintnaebblilelample with
. e m

span of the curved portion 162 includes, an
linaf&%, thedanghksprefasatly ibaingi ap. acpl: angle.| Seated gnother way, the angle

coi nci de Wi ex 174 .M ' .
velehines e Pt RSl AR W el e il pein
prcldle_&% th&8rd a8 leliowt frgent 64.oThdrefoed) tvechrpat porton 162 parvades a

coincident with both apex 174 apd with the

. Ot N l.ane h
conféfuiaHE FhBYeins €OBUIAEEN |96 1<PTHANE 201G %R%l%ssﬁft?,re%{eﬁt&o €
abéhhe% eRiTed ]er%rer% )Z/SL%I‘ dgtgs..t a'?%gr\tirtﬁé) & ARisNto@thuble changing

fved portion S planar with the plane
cotnbatatibs of compoudentblinid ingldsea patrent darpbed hpespeeially serafpriable

as, 178, defines a bl i apgle with |ine 176,. .
posRgn &l preheP 51 Berrgahoholis CufpiiepSy 8P st Fagp sive
of WRY  hah BB1290 | @nREtsWBSN chhtifally} thadgifls lcotbietioaast compound

magni tude gradual ly as the curved portion 162 proceeds
obtiquardgtes ethe | atianipeant wsep 18e hameil b ek difigrentcpesyieys, cach

ortign 162 vi de t I 24
coBghnsritde e BROEOh SRR R 1R rotn f BBRHMalcs, or alterpately,
cah ReaspIOFGehtqRRtichE 6l tHeakhtiednifofihe hadkes! 2@if desiredselt af to be

this continually changing conbi nati on .of conpound
undiisiogddhairiBe euIPOse BhITCAHICEATY Frig TAPYIES Bpapig amangement
i LdonOmidly Waidly tR 35asRetSlIANRG R patient to
fob G HAiB AP Shechicaly 4 I?E%t_ S ERERS dg_ofbthe,
posaddrizidelf20 acamsiatent stehlesmamwrer imarder Yo a¢haeisi the highest quality
conbi Hati on of conpound oblique angles, the patient
radiggragi%isp the handrail 20 at different positions, each
corresponding to a different conbination of compound
[0063]i QUReAREhESe FRE. B, taeprapcably tedbafyugr aSihedirtdeat émtention is
positions on the sane half of the handrail

; 3 ..na . ) 20 if, h
shawsi foe enhaneing patientnesiigpiae Srtilsdhe pafent sy Sstioged on the

ohi gt 3N ﬂ%e%bécti%g thé 5170 PR \aflEnt® RS PPekaBY! ABAEEEYrizontal
light beam is emitted by a light source of a dental apparatus to help provide a

reference point for orienting a patient’s head prior to processing a radiograph. The
patient’s reference, referred to as a Frankfort plane, is a line connecting the superior
border of the external auditory meatus with the infraorbital rim, as is well known in
the art. In a preferred embodiment, as shown in Fig. 11, multiple horizontal light
beams 124, 126, 128, 130, as well as a single vertical beam 122 to align with the
patient’s cuspid, terminating all horizontal beams on the right extent, are emitted by a
light source (not shown) of the dental apparatus 10 to help provide a reference point

for a patient’s head 132 resting on chinrest 18. By virtue of providing the multiple
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for each patient that is ergonomcally friendly for
that patient, allowing the patient to position herself
wOono@/1aedsi st ent, stable manner in order to ackCews2606813190
hi ghest qual ity radi ographs. [0062] Referring to Fig.
11, a projection technique of the present invention is
shown for enhancing patient positioning while the
patient's chin is positioned on the chinrest 18,
irrespective the size of the patient's head.

hgg ' L%h A 1Bk Rlr&hbeni &anbrl ifl deghitd, lmamfuﬂse Eghtttteeﬁhs will
| ght source of a dent al apparatus to

suﬁﬁlcwtlyi eomespené tethe Fpior pinoe, sueh enkigh é’eﬁn dgé |f%rrf@le gatient’s

P B B FESTRAL G000 a8 ot RAL L

is ﬁ&ﬁ@?ﬁifddﬂ gaviihe bethpane efd bﬁfmderFuﬁileﬁ, tige bgl‘tteheaml proj ectlons can
audi tory nmeatus with the jnfr [ '

orbital rim as,is well
origietenrem anhexigiing, cuspid éOﬁi@Pér@é&f’%#@&}Hﬂ@W}e é@‘%%lrfj&’mfams
t [ QefRnts24, 126,
101%5&9@8&&11% U&Qt I%o%a? up&élaﬁgﬁ{gq{\?eﬁr]{e?ggf beamntjlaéz to
align with the patient's cuspid, termnating al
[omnu z oWthille tlhealmeIﬁmntms bcveghdesemb@hmthare’eremq ted pipfared

ekt S E 4 L SHELRL e ARG ARSI A

be kd3Zdel ARL &Sl éhtE Pdals} ﬂfésiubgi&utealffov lerehibﬁtsoﬁherrebf)wlﬁﬂbmgddplaﬁmg
mul ti pl el ght beans, such as the four shomm

frant thfestoped tbﬁentﬁnﬁphelm adgipfiony augny WPl 0%&9%18%%‘9@“16 to
I e

ad?LPSG % %ﬁlc{a ﬂae %I ent % (%I tfgglgg‘gacs Oi?ﬁﬂeFilng.gﬁuldtlh. Fifthout

defféfrtiﬁg ﬁ@ddihble@fmltlabsippstmmof Tferd¢the, iirimjlemtded ﬂha;tgltrﬁ invention

eam i, s not required, f.ort
noRhs B 16 Hie PGPS OBl Gt o8 i B GroHaPRitpmplped
foP@arﬁﬁ?g bl ehi€ HsRhGod, Qﬁl@ttﬁa@ Thd irﬁz@h‘u&{‘ QA1 Sllit%ME‘) alPRrbb&iments
apparatus 10, further reducing cost, power
faldnsggxethanﬂhetsh@erﬂfﬁb@app@ﬁdﬁﬂmi@ment s. [0063] Wiile the
i nvention has been described with reference to a
preferred enbodinent, it will be understood by those
skilled in the art that various changes may be nade
and equi val ents may be substituted for elenents
t hereof w thout departing fromthe scope of the
invention. In addition, many nodifications may be nade
to adapt a particular situation or material to the
teachings of the invention wthout departing fromthe
essential scope thereof. Therefore, it is intended
that the invention not be limted to the particul ar
enbodi nent di scl osed as the best npde contenpl at ed
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for carrying out this invention, but that the
invention will include all enbodinents falling within

woheossiaege of the appended clainms. CLAIMS 1. A @ewtushkoo6/013190

CLAGRAD

2.

3.

4.

5.

X-ray systemconprising: a first substantially
vertical colum; a second substantially vertica

col umm supporting a dental x-ray device, the second
col uim bei ng novable with respect to the first col um,;
and at | east one w per disposed between the first and
d colums, the at |east one w per providing
el'ectrical signal grounding between the first and
second col ums produced by the dental x-ray device. 2.

_ T‘Q%e?t%ﬂ{-?iy Mfeﬁy@&ﬂﬁﬁg@ of claim1l wherein the at

'east one "wper iIn spring |like w per elenments. 3.
The dentfabt substantiadly segivabdolghaj m 2 wherei n the

spring-1like w per, el emrent re.conposed  of

el ectric %ﬁ@?‘ﬂcﬁﬁﬁﬁ@f@eﬁéf%r fodpimn 4SUPPREING . & dgntal 13y
SYStieieOfth&iRbia dolWhanRIng rhbaib®l WRE kdspadt tS tignfast column;
grounding is high frequency signal grounding. 5. A

denttad x-ray system conprising: a dental x-ray device

for prayjdi.n radi.oar ' ' it 0N
posi {1 bl ek i BEbeepleaR Rl et bbbl ing?
pri af 1dast @Rewpkt p@vidisg deatiahl sgtah\eraedinpebetaneh the first
projection_device projecting a pjurality of

sub&adaecoad polumes Prasesd bythe élle‘l“éi X a1 Gnt o t he
patient's head. 6. The dental_x-rag systemof claimb5,
whee éential iy svstem| aftojeingf | whersinatheiahlgalt angrwipshinglude spring-

g@%ﬁ‘lg{p%%(elg‘%@%- is emtted froma single source. 7. The

-ray Systemof claim®6 conprises a

substantially vertical .beam, 8. The_ dent - ay
SRS WG EtFer kBt Thetin B AR, P emguts e
b&pdssd of electrically conductive material.

The dental x-ray system of claim 1 wherein the electrical signal grounding is high

frequency signal grounding.

A dental x-ray system comprising:
a dental x-ray device for providing a radiograph of a patient’s
dentition;
a positioning device for positioning the patient’s head prior to
operating the dental x-ray device; and
a projection device projecting a plurality of substantially horizontal

parallel beams onto the patient’s head.

. The dental x-ray system of claim 5 wherein the plurality of substantially

horizontal parallel beams is emitted from a single source.

The dental x-ray system of claim 6 comprises a substantially vertical beam.

. The dental x-ray system of claim 7 wherein the substantially vertical beam is

aligned with a patient’s cuspid.

The dental x-ray system of claim 8 wherein the substantially vertical beam defines

an extent of the substantially horizontal parallel beams.
-17-



aligned with a patient's cuspid. 9. The dental x-ray

systemof claim8 wherein the substantially vertica
woeawdedines an extent of the substantially hecrasmioaioni1319o

paral | el beans.10. A dental x-ray system conprising: a

substantially vertical columm supporting a dental

X-ray device; a positioning device for positioning the

patient's head prior to operating the dental x-ray

devi ce; and a handrail adjacent the positioning device

10];,$rd€ﬁtrap;‘ﬁr9§§y@te§r%&@ﬁﬁsiﬁg?r the patient during operation

e x-ray device, the handrail conprising a curved
port i on sekstanttillygedwal colvonsermeries ydental sHdY dariged

ot i mi A SahprEe G mhfISE, AETiyithly Rl 07 o

subspantih@tdeyderrl kirgplledi¢srand t he curved portion having
an apex, a second |ine being. coincident with the a gx
copl andy hadesl piacep} MeepasipIRE PEVIEs BT PP PRC ARt

l'ing coi.nci dent, Wb, ) : AAlraY g
pl aﬁ%‘? Séat{r%g{ excegp%%e#%}&{}ﬁetﬁggg@g%@éﬁg{ cur\E}read porqrjigor% ’a
eachkutedgeriod éxending dwey fonvkecdumhatbe coxted pditing being

o DrbnenteluishmoRlenomih : b derBigns t ks g
cl aign] Qherieiy v%ﬁ?claf el HRbLIEE FRReE hadinalenaapde a

angle. 12. The dental x- rag systemof claim 10 wherein
t he ssedniiheobting geinaidghtewith the apaxyceplapy| eith ty plapgand

dental Xx- f. cl ai ' ' .
of ey * bkl PR W ek afq G AN,
aboute blage, s@@rbegt ifttethe hfex 6f thertaled portiy, sychttemgent line

conprising: a first substantially vertjcal, ¢colum; a
secdndhe gwyed Feriage Grienaing eenlandg|ie e ghﬁﬁéf&ﬁmﬁg agsecond

dent gl. x- i :second col umm bei ng novabl e
i t hO%ngé% éx?ﬂéfe dey t%egsefc&li}?h%

tot Irst colum; and
11. The dental x-ray system of claim 10 wherein the first oblique angle is an acute

angle.

12. The dental x-ray system of claim 10 wherein the second oblique angle is an acute

angle.

13. The dental x-ray system of claim 10 wherein the portions of the handrail on each

side of the apex are symmetric about the second line.

14. A dental x-ray system comprising:

a first substantially vertical column;

a second substantially vertical column supporting a dental x-ray
device, the second column being movable with respect to the first column;
and

at least one pair of opposed roller assemblies affixed to the second
column, each roller assembly interposed between the first and second
columns and providing support to the first and second columns along

mutually transverse planes.
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at | east one pair of opposed roller assenblies affixed
to the second colum, each roller assenbly interposed
wbhebswraosothe first and second col utms and pr oviPdT$2006/013190
support to the first and second colums along nutually
transverse pl anes. 15. The dental x-ray systemof claim
14 wherein each roller assenbly includes at |east one
first caster rotatably carried about a first axis and
at | east one second caster rotatably carried about a
15 heddntakx-sayt syatesveli damt Iat Whereihi dash raber 8ssethbly hbledes at least
dental x-ray system of .claim 15 wherein the first axis
2 8° R CEEDIMARY SoBTd hEH! 7 fterisadileplFgst gpg second caster
akd1afABH- catrled abBft HRRbA] axfs frasvexs tEMe HrsiGh@l M 16
wherein the at |east one first caster and the at | east
I ,
e e O e OOYh ALY RARASOANE B LY FFohd dhis of
c kadhmoll@r askemldyard dlwnsécond col umm i ncl udes opposed
channel s to receive the at | east one first and second
17 34t destabi-rdyheysizin dfdsin Deh@ain thoht RERREdirétVabter and the at
assenblies. 19. A dental x-ray system conprising: a
f 15284 OGS4 FRFaY Toylablyengagsia chaniphiormedda disrrgoond column.
substantial ly vertical colum supporting a dental
18 The denfalf-&ay systsm efedaimd! Tcwherain tge sepgnédwolibineingiutés opposed
r ' ; o) nect.ed to the .
CERBRER 18 Perkll® o KTk oy 11 PERH o BOBERE UGyt at O paie
exf eppisedyrollenassemblivs. fi r st col utm; a t hreaded sl eeve
in threaded engagenent with the shaft, the threaded
195 Aeduneal @%b Bekidig campiisifig:om t he second col utm; and
wherein the notor controllably noving the second
col urm afishsubskspealy Yestieaheolpmnst col urm by rot ating
the sh I -t:h + he Y% . The,dent al
o ray oy Sr Al SRRRAL, Seki” R, Sunpgiine {CabRl' ray
i nveleyied, the decolith eoldemtteingmoaplswih esmpedt t¢ i 2 lumn;

wherein the end of .the sl eeve ogpposjte the shaft is
di sposed™PET Somssted é%ljﬁ‘&csé?ﬂndds th¢ moty hayingta threaded

col WRRf eXiéndin P ROWBIMIR! firk ofMnsystem of claim2 1
wherein a pin extends through the boss and
a threaded sleeve in threaded engagement with the shaft, the threaded
sleeve extending away from the second column; and
wherein the motor controllably moving the second column with

respect to the first column by rotating the shaft with respect to the sleeve.
20. The dental x-ray system of claim 19 wherein the motor is inverted.

21. The dental x-ray system of claim 20 wherein the end of the sleeve opposite the

shaft is disposed in a boss adjacent a base of the first column.

22, The dental x-ray system of claim 21 wherein a pin extends through the boss and

into at least a portion of the sleeve.

23. A dental x-ray system comprising:

a column supporting a dental x-ray device, the column having a base

and a first bracket;
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into at |least a portion of the sleeve. 23. A dental

WO 250d/A¥603Y St €m conpri sing; a col umm suppor ti ngcg &88tsAh3190
X-ray device, the colum having a base and a first

bracket;a fl oor nounted second bracket having at | east
one protrusion forned therein, the base having at

| east one aperture for receiving the at | east one
protrusion; and a wall rnmounted third bracket |ocated
substantially vertically above the floor nounting

br ack &tllops magnisdtsgepnddirhekes hating atdewst ep§ Prodwsionifergnache

{1 GabeiBrAEiBle M FuctOR: DAS ek ind RS 5L0EMR: Bl P00
protrusion; and

a wall mounted third bracket located substantially vertically above the

floor mounting bracket for substantially simultaneously receiving the first

bracket while the base is receiving the second bracket.
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