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DENTAL WATER TECHNOLOGY
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REFERH

CETO A MICROFHIHE APPERDIX, IF ANY

Not applicable,

BACKGROUND

The present invention relates, generally, to dental spraratus and
nethods, Mors paerticnlarty, the ivvention redates tn dental drille, drrigators and oly
supplies. Most particalarly, the wvention relates (o a system, apparatus and
methods for providing drive , coolant, and frrigation Houids in o dental hand

piece. The technigues of the nvention can also he used in other felds such as

medical apparatus and methods,

2. Hackground Information.

Uental hand pieces may provide means for deilling, deilling covlant,
irrigation, wist alr, iy, and combinations therent. A problem which can cccur in
apparatus 18 backflow of salive, Mood, bacteria or athier ] Heands fom the nwuth of
the patient into the reservolr which houses the conlant. Disposable or serialicable
containers way aid i aveiding such wansfer of contaminated material, Some

slerenTganiams, including those found on dental hand pieees wavbe resistant o

2
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chemieal disintection, Therefore, antoclave theat and pressure digiufection or
sterilization s desinable. A complete hand piece system, including the Hand
preve, Water Line and Water Water Container, that is amenable to autoclave
disinfection and ose i the sterile vone is desivable. 1t is particulardy beneficiat

that the enfive system be operable by the user with gloves on

Existing technology in this field 1 believed to have significant Hmitations

arnd shortcomings,

AN US patents and patent applications, and all other published documents

mentioned anywhere in this application sre hereby ncorporated by referenve in

their ent vty

BRIEF SUMMARY

The present invention provides o dental adr and water supply system,

apparais aud methods which are practical, relinble, effective and safe, and which

are believed fo constitute an fmprovement over the backgronnd technology.

The hovention provides a heat sterizable, independent dental water supply
I : PP

apparaius. The spparatus includes a hand plece control head and & water supply

container removably conuseted to the control head. The apparstus i connectible
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with a dental hand plece. an air soorce and a controller such as a dental fhot pedal,
fn nse, the apparatus supplies stertle frrigation water ot the hand piece under the
centrol of a dewtal practitioner. The apparatus is partioudarty useful of orgl

surgeons, prosthiodontists and other dental speciatists.

The fnvention alse provides methods of making and nsing the apparates of

the fovention.

The present invention i beloved to involve novel eloments, combined in
novel ways to yield more than predictable rosults. The problens solved by the

mvention wers nod fully recognized in the prior arn,

The aspects, features, advantages, benefits and ohiects of the nvention

will beeome clear to those skillod i the art by reference to the following

deseription, clains and drawings,

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWDNG

The present invention, and the manner and process of making aud wsing i,

will be batter nndorstood by those skilled i the ant by reference 0 the followin
i

drawings.
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Figure 1 a perepective view of one embodiment of 2 heat serializahls,

independent dental water supply appacatis of the present inventios.

ia a front, elevation view of the apparatus.

Figure 3 s a side view of the apparatus,

Figure 4 e an oppostis side view of the apparatus.

Figure 3 s o top view of the apparatus,

Figure 6 is a bottom view of the apparatus.

Flgure 7w an exploded viow of & portion of the aprraratus.
4]

Figure 8 iv a diagram of a Prioe Art AGUASEPT dental water supply
apparatus manufsctured by Applivants” assignee, Genesis Dental Technologies of

4

Hudson, Wisconsin USA, disclosed i US Patent 8,123,522,

Figire § is 2 dlageam of the dental water supply apparatus of Figures §

Hustrating some structural and funetionsl distinetions relative o the Prioe Agt

apparatus of Figure &
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Figure s o diagram of an embodiment of an aiv activated pilot valve

feature of the apparates of Figures 147, in 2 normally closed position,

Figare 11 is g dimgram of the pilot valve of Figure 10 in an actuated

posttion facilitating stectle water flow to 2 dental hand plece.

Frgure 12 18 a diagram of & basic embodiment of a dentsd water supply
system including dental water controfler of Figores 147 with a conventional air or

electrie powered dental hand ploce fncluding a drill and drive system therefor,

Figure 13 is o diagram of another hasie enshodivnent of a derstal water

supply system incloding destal water controller of Flgnres 17 with an ultrasonic

sealing hand pisce and diive sysiem therefor,

Figare 14 is a diagram of an envbodiment of a destal system including the
dental water controdier of Figures 147 retvofitted with  denal Band piece and
dental control pnit wherein the hand plece drive is located inside the dental
corstrol wnit, and wherein a oot pedal coniral includes both & main pedal and a

chip air button, wherein reigation operates with the main pedal o the chip air

htton,

Figure 15 i a dlagram of another embodiment of a dental svsien

mctuding the dental water controller of Figuras 147 retmofitted with 2 dental hand

&
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prece and dental oontrol unit wherein the hand plece drfve is located Inside the
dental controlwnit, and whereln & foot pedal control includes @ main pedal asiby,

wherein the madn foot pedal operates botly hand plece drive and imigation.

Figore 1os a disgram of a further embodiment of » dental systom
mduding the dental water controller of Flgures 17 retrofitted with & denia! hand
prece and dental controd nnit whereln the hand piece drive is located inside the
dental control unit, and wheretn a foot pedal sontrel ineludes both a main pedd
and & chap aie button, whereln the main pedal operates the hund piece and the chip

air bmtton operates irigation,

Frwre 17 1s 2 diagrany of yet another embodiment of a dental systom
mcluding the dental watgr controller of Figures 1-7 rotreditted with a dental hang
prece and dental control untt wherein the hand prece drive is focated cutside the
dental control unit, and wherein a foof pedal control Includes both g main pedal
and & chip air button, wherain the main pedal operates the hand plece and the ohi

%
13

air hutton operates irigation,

Figure 18 is a disgram of a o8 further embodiment of a dental system

wchuting the dental water controlier of Fig retrofitted with o dental und

%
N

pece and dental control unit wherein the hand pizee drive is locared nurside the

dental control unit, snd wherain 4 foot pedal control includes both & main pedal
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rates with the matn pedal or the chip

aand & chip air butten, wherehn trrigation ope

aly bustton,

Figare 1% is & duagram of sill another embodiment of a dental system

mcloding the duntal water controller of Figures 1-7 vetrofitted with & dental hand
prece and dental contrad unit whersin the hand prece drive is located outside the

dental control wnt, and wherein a foot pedat control includes 8 main pedal only

wherein the main foot pedal operates both hand plece drive and rrigation

U is & sdisgram of wn embodiment of a dental svstem including a3

o

way embodiment of o dental water controller retrofitted for o dentad controf unit

for a CAVITRON GEN-124 ultrasonte sealer hand plece.

Figure 21 15 a disgram of an embodiment of a dental system incloding 8 2

wity and a 3 way embodiment of @ dental water controller retrofittad for a dental

conteed pait for g CAVITRON GEN-13 Lultrasonic scaler hand plece,

of 2 way embodismes of the dental water

Figure 22 13 a porspective view

supply apparatus of the present fnvertion, mcluding an airfwater sy g

therewith,

Figure 23 §s 3 dagram of an embodiment of & dentsl water conten] system

wharein a pressure ouff

mcluding Hoid disposed v an 1V Bay fvpe apparatus,
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preasimized the IV Bag 1o provide fhid Sow to a dertal hand ploce uader the

controd of au actumiing valve {foot pedal controlted).

1
hsd

DETAILED DERCRIPTION

The svstem of the present invention optimally debivers stertle water to
dental hand pleces. A prior water supply system of applicants” assignee, Genesis
Lrental Technologies of Hudson, Wisconsin USA provides sterile water only 1o
high spead drills and atv'water eyringes. However, many dentists and other
praciitioners use surgical hund pieces other than high speed drills, for example

duning oval surgery. These surgival band pieces typically utilize water as a

o

coolant provided through a sterife [V bag and firigation tabing. The ivigation

oty ]
fac

tubing is typically connected to an irigation noxzle dispossd on the surgival h

>

WL

=

pecs.

49

b
1
ot
4
-1
o
oo
g3
Fon:d
=
]
P4
&%

gures 17, a fivst embodiment of the heat serlalizable,
mdependent dental water supply appuratus 10 of the presest fuvention conprises
& hand piece control head 12, a romovable water container or bottle 14 connented

5,

ter the hiead 12 via en adaprer 13, sud an siv aetivated pilot valve 16, The head 12

1w constructed of a body 20, a vover 22 and 2 dinphragm 24 disposed between the

body 20 amd cover 22, The head 12 has an tntornal structure that is identical 1o

the Tggaid coolant supply wat 5T disclosed n US Patent 8,123, 522 to Varmes,

9
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entitlod Dental Hand prece Fhad Supply Techoobogy, which {ssued Febrmary 23,

2012, This patent is owned by applicants” assigaes, Genests Dental Technalog

{GDTY, and & controller (s manufaotured and snpplied by GOV under the mark

ALUABEPT, The disclosure of the Vames patent ts hereby incorporated by
reforence. The Hymd coolant supply anit 51 is best showy in Figures 4-8, and
deseribed in columa 4, Hie 42 1o column 6, Hne 39 of the 822 Varmes patent

Y

{eretnaftor, Vames Structures),

As 15 best shown in Figure 7, the body 20 hus an (ering 26 for sealing
vonnection with the adapter 18 1 iy within the purview of the invention that the
head 12 may by connected divectly 1y the vomtaingr 14 sithout the use of an
adapter. A stertie water hose ba 28 extends downwardly from the boddy 20 fiw

i

eoupling 1o & stertle svater input hose 30,

3O

The head 12 further hag a coupler 32 fiw connecting the aiv pilot valve 16,

f 2}

a plng 34, @ neodle valve 36, an atr julet fithing 38, and a plog 49, The coupler 32
i3 connectedd o and replaces the Varnes exbaust port 35, The pluy 34 replases the
Varnes liquid exit fitting 31 The valve 36 13 equivalent o the Vames liguid flow

acdpuster serew 550 Fitting 38 replaces the Varnes gas input fitting 43, And plug

4 replaces the Vames gas exit fitfiag 40

Referring also to Figures 18 and 1 the al pdot valve has a cylindrical

vody 17 with anoawr et 19, 8 water infet 21 and @ water outlet 23, T humen

it
=
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extends longitudinally the length of the body 17 and inchides & fest chumber 23,
& seeond (middle) chamber 27 aod a third chamber 290 A frst, major pisten 31 s
movably disposed in the first chamber 25, & shafl 33 extends frow the first piston

5

31 and 1 coupled to spaced apart second, minor pistors 354 and 338, which are

movably isposed in the second chamber 27, A spring 371

w disposed i the first
chawber, axially with the shaft 33 and bases the fest piston 31, Figure 16 shows

the alr activated pilot valve 16 i s normal, closed position. Flgure 11 shows

the valve 10 when actuated. Roturning to Figare 7, afr infet fitting 42 couples aiv

fose 44 fo the idet 19, Water outlel fitting 46 couples outler 23 to water supply

hose 48,

Figures ¥ and ¢ ilfustrate the difforonces m structurs and function
betwean the Vames -~ AQUASEPT controller 50 and the controller 10 of the
present mvention. Referting fivst to Figure 8, the AQUASEFT pontroller 30
{Varnes 51} bas a head 52, conpected 1o sterile waser supply bottle 54, s
actuation pedal 56, The bead 52 comprises body &0 {Varnes 20}, cover 83
{Varmes 21 and disphragm 64 (Vames Axt Inlet s at Poind A, via connector
75 (Varnes 43} to foot pedal 36, Adr Outlet s at Point 8 via port 80 { Varmes 463,
Verting is at Point O via vent 74 {Varses 33), Water Outlet is ot Point D via port
72 {Vames 31} And Water Infet from bottle 54 {8 al tube 70 caused by presswre
m Aven B (Vames 32). In a typieal operation, when the foat pedal is released, aiy

prosspre s relioved at potnte A, B and O This releases air pressure off of the

daphragm 64, which terminates water exiting at point D, When the foot pedal is

s
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actuated, s drives the hond procs &t point B, and pressurizes bottle enclosure

L whieh canses waler io exitat poim D

Reterring next 1o Figure ¥, {n the hand piece control head 1l of the
present invention, A Indet is at Polat L from foot pedal 90, Port 80 i sealed &
Point M by plug 40, Veuting at port 74 s sealed at Point N by plug 34, Water
Cruatled is af Powt O via the air pliof valve 16, A second A alet is at Point @ via
the air pitot valve 16, And the botile 14 s pressuried at Point P. In a typleal vse,
constant aw predssare i applied at point L, which pressurizes the bottle at point £,
Fiugs at points M and N keep pressure on the dispheagm 24, Depressing the foot
pedal 90 actaaies the atr pilot valve 16 ot Polut Q. which allows water 1o flow up
art AQUASEFRT device 50 because only water is supphied with full control via the
foot pedal. A toggle switch can be wdded so that the foot pedal can st activate g
hand piece, yet offer floxibility to have imigation on ov off. This ix expecially
beneficial i the cuse of dental implant procedures conducted by prosthodemtists

aned other praciitioners.

Figure 12 illastrates 3 commuon vomnsetion of the Jental water supply
apparatus 10 deployed with a couventional electriv or other hand pwece 34 0

%

provide onfeft flexibility, Fool pedal 90 includes & main podal 81 that turns the
hand prece on and off. Foot pedal 80 also fncludes a chip air button 92 which

fams irrigation on and off. Poot pedal s connected to hand plece drive hox 93,
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which iy commundeatively connectad fo the band plece 94, Foot pedal 90 is sl

N

connected to the dertal water supply apparatus 1, which has 1 water Hne

commection o the hand plecy ¥4,

Figure 13 iflustrates a conmon connection of the dantal water supply

appavates 10 deployed with au ulirasonic hand plece 104 such 58 a CAVITRON

ke

[ ¢

v, Hevices of this type require costinnous water supply. Foot pedal 100
invludes a main pedal 101 that turns the hand plece 104 oo and off. Foot pedal
108 also tncludes a chip alr button 102 which turns frrigation on and off, Fout

pedal 00 s connected 1o ultrasonie scaling wnit, via aivelectiic switeh 108,
whish i communicatively connected to the ulivasonic scaler 104, Foot pedal 100
is also connected to the dental water supply apparatus 10, which has a water Hue

conpection o the hand piege 194,

Figure 14 55 a diagram of an embodiment of & dental svstem including the
Y e

vl

denital water ventroiles 10 of Figures -7 and 9 retrofitted with a dental hand
pece 127 and dental control unit 110 wherein the hand proce drive 119 is located
ingide the dental control uut 110, and whersin 2 foot pedal control fucludes hoth
a wain pedal 13 and 2 chip aiy button 113, whersln ivigation is provided by the
s pedal 13 ar the chup alr button 115, A main air sourze provides atr via line
PHE o the hand plece control head 12 at adr indet 38 vis indine vepudator 118, for
example at approxsmately 33 psl. Device motor 119 s connected to the hand

mece 121 via e 122 amd also to the aly inlet 42 of the aly oilob valve 116 vig Hne
B »

AN

3
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120, The water outlet 46 1s connected 1o the hand piece 121 via Hae 9% o adapter
FE3 - Poct padal is comected io the alr sowee viaconnseted line 112, Pedal 113
sie wd chip air 118 are connected to the abr pifot valve 16 via ines 114 and 116

respectively through respective cheek valves 1174 and R Blements shown in the

shaded blue area are components that mav he castly sterilized botween

procedures, ensuring safe, sterile delivery of frrigant to alf pationts,

Figore 18 is a dingram of snother embodiment of a dental syatom

including the dental water controfler 10 retrofitted with & derdal hand ploce 137

and dentad conteol aatt 130 wherein the hand plece drive 136 is localed Inside the
dental control upl 13, and whereln g foot padal control ineludes a main pma
133 anly, wherein the maln foot pedal 133 operates both hand pivee 137 drive and
irigation. A main aiv souree provides ar via line 131 to the hand plece control
head 11 at sy indel 38 via indine regulator 135, for example at approximately 18
pai. Drevice motor 136 is connected 1o the hand plece 137 vig Hine 134 and alsu 1
the air indet 42 of the aiv pilot valve 116 The water outler 46 is gormeeted to the
hand pisce 137 vin line 48 o adapter 129 Foot podal 133 is conmecied to the air

souree via vonnected line 132, Pedal 133 alr 1 connected to the air pilot valve 16

Vig iine 134,

Figure 16w a2 disgram of 2 funber embodiment of a dental syster

meluding the demtal waser controller 10 retrofitted with a dental hand plece 149

and dental control unit 140 whereln the band piece drive 148 s located inside the

[

e
EY

SUBSTITUTE SHEET (RULE 26)



WO 2016/115505 PCT/US2016/013673

dental control unit 149, and wherets g foot pedal controb inclodes both a muin
pedal 143 and 2 chip air buttor 148, wherein the main pedal 143 apergtos the hand
piece 1494 and the ohip air button 148 operates fmigation. A main ajv souroe
provides air via hoe 141 to the hand plece control ead 12 at air inlet 38 via
wndine regulator 147, for example at approgimately 35 pai. Device motor 148 is
conmnected 1o the hand plece 1494 via tine 1498 and also to the foot pedad via line
P4, The water outlet 46 is compcted 0 the hand plece 1494 via lne 48 In

e

adapter 149C- Foot pedal is connected to the alr source vig connented Hine 142,

Chip air 143 §s connected 1 the air pilot valve 16 via line 146,
Figure 17 10 o dragram of vet another embodiment of o dental avstem
inclading the dental water controller 10 rotrofitted with 2 dental hand pece 162

and dental control urt 136 wherein the hand piece drive 139 is ocated outside the
dental control unit {50, and wherein a fout pedal sontrol includes both & main
podal 153 and a chip air button 135, wherein the main pedal 183 operates the hand
plece 162 and the ohip air button 13§ operates imgation. A main air source
provides air via lne 151 o the hand piece countrol head 12 st sir inlet 38 via
tndine regutator 157, foy example at approximately 35 psi, Devics motor 189 i
connected to the hand plece 162 vig line 161, The water outlet 46 is commected to
the hand prece 162 vis line 48 10 adupter 163~ Foot pedal s connected o the alr
seure vis connected Hoe 152, Podsl 183 adr is vonnecled 0 the extemal device

drive 139 via a foor pedal retrodit kit 158 and cable 160, Chip air 135 s

eonnectad 1o the air piot valve 16 via line 156
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Figure 18 1 o dingram of g still farther ervbodinent of & deatal system

-.)1

o RS

("4

mcluding the dental water controller 10 retrofitied with a dental hand piee

.~?
1
7

and dental contred vt 170 wherein the hand piece drive 183 is Toonted outside the
dental control antt 170, and wherein a oot pedal control includes both a wmain
pedal 173 and & chip air button 173, wherein irigation operates with the main

ay

pedal 173 or the chip ale button 175, A main alr sowrce provides air vig line 171
0 the hand piece control head 12 at ar tnlel 38 vin inline reguiator 178, for

exanmple at approximately 35 pst. External device motor 183 ix connected to the
hand plece 185 via line 184, The water outlit 46 is connested to the hand piec

PLES vig fine 48 o adapter 188 Foot pedal is connected to the air sowes via

connevied ne 172 Pedal 113 air s conmected to the drive 189 via retrofit kit

23

181 {and cable 182) by Hue 174 through check valve 177A. Chipair 1758 i3 also
to the retrofit kit 181 via bue 178 {through check valve 1778}, which is also

conpected 1o the air pilot valve 16 via Hue 180,

Figure I¥ is o disgram of sl another obodiment of a dental systom
tachuding the destal water contraller 1 retrofitted with a dental hand piece 200
and dental contrel unit 190 wherein the hand plece drive 200 i Ioosted sutside the
dental control unit 190, and wherein a foet pedul control includes 2 maln pedal
193 only, wherein the main fool pedal 193 operates both hand prece 202 drive

and frrigation, A main aiv souree provides afr via Hne 1191 to the hand piece

control head 12 af alr wiled 38 via mline regulutor 197, tor example st
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v- ‘

appronimately 35 pai. Exernad device metor 200 i3 connected to the hand plece
202 via fipe 201, The water outlet 46 s connected to the hand plece 20
48 1o adapter 203 Foot pedal 193 s connected to the air source via connested
fine 192, Pedal 193 air 15 connected, via Hone 194, fo the driver 200 through

retrotit kit 198 (and cable 199), and flrther via Hne 196 1o the air pilot valve 16,

The water supply apparatus 10 will adso work in conjunction with an
uitrasoric devics such as asealer, Other adaplations of the device may permit

operation of a piezo, electric motor {or any device that utilizes an awol¥ foot

P

pedal}, that is separate for builf inin) a dental unit sud kuprove performance with
the existing dentel unit footpedal. This pernuits 2 dentist to atilize their
cquipment by eliminating the apparatus foot pedul. By doing thix, the aystent is
aet vatable sumultaneously. This pormits provision of water to the apparatas hand
piece simultaneousty. Thereby, the fourney of water from the source to the hand
piece 1o ssambess. An end resolt is that the dentist is able to ntifize their
expaipment and provide full water control with Aqua Sept without any perceivable
hmitation. Figure 20 is a diagram of an erabodiment of a dental system including
a 3 way embodiment of @ dentel water contraller retrofitied for g dentid control
anit for a CAVITRON GEN-124 ulirasonic scaler hund plece, Control bex 210

fas a Toggle (phip airy conpection A, a foot pedal conneetion B, 2 commection for

the water supply apparatus 10 CL and & Cavitron connection 1. Inferconnected

componenis hy the hnes and destinatinns include & bwo way controller 211 {inpatt

212 output 213, and actoator 214}, an adjestable repudator 215, and aivielectriv
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switch 216, Figure 23 o o diagram of an embodiment of a dental svater

mchuding & 1 way amd a 3way enbodinsent of 2 dental water vontrolier retrofitied
for a dental control wait for 8 CAVITRON GEN- 13 ultrasonic scaler hand pisce.
Controd bog 220 has o Cavitron connection A, s water supply 18 connection B, a
boast conmection U, and a maln air connection 1, and 2 toggle conpection B,
Interconmected components by the Hines and destinations fnclade a 2 way air pilot

2 B

device 221 {input -

Louipat 223, actator 224), & way air pilis mechanism 225

(nput 226, sutpwt 227, and actuation | acdinstable vegulator 729, g check

vabve 130, switches 231 and 232 apd T connections 233, 234 and 238,

Figure 23 s a perspective view of 2 way embodiment of the dental water
supply apparatus of the present invention, including an atwater syringe
therewith, The apparatus 250 has o head 25 with a body 254, cover 256 and
diaphragm 238, and a band piece 372, The head 25 father comprises connector
barbs 2604/, alrin Heling 262, hand plece Hitings 284 and 266, hoses 268 and

A7, plugs 274 and 270, and connector 263,

Reforing o Figuve 23, an embodiment of the syster which niilizes an IV
bag or the like for o sterile water sourge is shown, This smbodiment of the
sysfem has g direct source air tine and 4 regulator. An agtoclavable valve i
disposad betbre the point where the [V ine goos mto the hand piece adapter. This

permits regulation of the Sow of lotgant fo the hond plecs. And, awn air pilat valve

i disposed hefore the valve. The air pilet recelves air from the foot pedal {chip

SUBSTITUTE SHEET (RULE 26)



WO 2016/115505 PCT/US2016/013673

air awd regular air) which turoe on and off the flow of rigant o the hand pece.
Tho systens 300 inctudies & hand ploce 302 with drive Hne 304, an atr source 306
connected to g prossure cuff 110 through o regolator 308, an 1V bap 1172 disposed

S

i the ot 210 and hung by hanger 314, IV Hoe 319 runs fo achuior 318 wiich s
conneeted to pedal 319, and then to the hand piece 302 through flow control

deviee 320,

The system of the presens mvention replaces the prior srt 1V bag and tube
system used by oral surgeons and other specialist dental practiioners. The system
cart apply to any hand plece that has an autoclavable adaper for disposable tubing
te attach, e, oltrasonic sealing, fmplant drills, efe. The systom provides foot

y R o~ Cogide . -
pedal control and fhud volume controll The system permils retrofitling dental
unit with a smple to use sterile delivery for all hand pleces is now avallable. In
contrast, the prior IV bag systent with peristaliic pump is combersome, requires

maintenanee, and Rmited space & available for the pamp.

Al companents are autoclavale. To achisve this, the system {8 compact
and detachable. The system works by utilizing air to pressurize a water bottle
amd run hand pizce ot the same Hoe, To na o high speed deill, 2 Baphragm is

%

pressurized cansing & waler reservolr io 83, allowing a controllad lovel (needie
vabvey of water o dischargs throngh s bard, The afv mevely passes over this

diaphragm to kegp prosaure applied, and s exited though a barb 1o run o hand

piece,

{9
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By replacing the IV bag systemt the pravtitionsr has more contved of sterile
weigation, The has full control of an dlectne hand plece and s abde fo furn on and
oft imgation wiiltsing e slap air function of their foot pedal. For the first time
ever, the doctor can now run a hand picve without regoiring an assistant to coutrol
the bvigation. The doctor now has full conteel of when and how much trrigation

for each procedure. And, the entire sysierns can be autoclaved hotween paliernds,

altowing for sterile delivery,

The embodiments above are chosery, desoribed snd Slustrated so that
persons skitfed in the st will be able to understand the invention and the manner
and process of roaking and wstng i1 The deseriptions and the accempanying
drawings should be tnterpreted in the Hustrative and not the exbaustive or Himited
serse. The invention s not iitended to be Hinited to the exact fornm dsclosed,
While the application sttenpts to disclose all of the eonbodiments of the invention
that are reasonably foreseeable, there mav be unforesceable insubstantial
modifieations that remain as equivadents. I shoald be wnderstood by persons
skilted 1 the ant that there may be odbier enbodiments than those disclosed which
fall within the seope of the fnvention as defined by the cdiims. Where 2 elainy, if
any; 18 expreseed as a meany or step foe performuing s speeified fuvetion i

ptemded that such claim be construed to wovr the corresponding structure,

material, oF acis described in the specification and equivalents thereof including
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both stuctural eguivalents and squivalent stuctores, material-based squivalents

X

and sguivelont matenials, and act-bised equivalents and equivalent acts,

21
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CLAIMS

The mvention claimed 1

e supply apparafus Tor use with a destal band plece,

,-.p
T
el
i)
hars
(<)
e
o
%
1.3
.~,

eomprising & hand prece control head adapted 1o be connectible fo an air supply,
an actuator, and a dental hand pioce, the vontrol Bead fncluding an air actuated

pilot valve and a vemovable water supply container, the container supplving

witter {0 the hend plece contral hewd,

3, The dental water supply apparatus of clatm 1, wherein the hand
plece contred head by consirpeted of heat resistant materials 3o that it i

autociavable

3, The dental water supply apparatus of clatm 1, wherein the hand
prece control head includes a body, & daphragm disposed nn the bady, and a

cerver, dhaposed on the diaplvagm.

4, The dental water supply apparatus of claim 3, whereln the cover is
adapied 0 be connected to an aiv supply, wherein the pifot valve is adapted to be
comnected 1o an aivsapply of an sctitor, and wherem the body recetves waler
from the container and distributes it o the pilot valve for transmisaion to the hand

prece,

SUBSTITUTE SHEET (RULE 26)



WO 2016/115505 PCT/US2016/013673

i Fhe dental water supply apparatos of elaim 1, further comprising

an actuator gud a dental hand pisce,

&, The dental water supply apparats of laim §, further comprising

A & supply.

7 The dental water supply apparatus of elaiim 5 further comprising a

hand plece drive mechaniom.

o
|50
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ABNTRACT OF THE DISCLOSURE

A heat steraable, independent dental water supply apparatus has o hand
plece control head and a water Supply container removably comnected o the
controt bead. The apparatus i connectible with a dental hand plece, an air source
and & vontrobler suck as o dental oot pedal, tn use, the apparatus supplies sterile
irrigation water at the band plece under the control of & dental practitionsr. The

apparates is partiondarly useful of oral sprgesns, prosthodontists and other dental

specialists. Methods of making and using the apparatos are alse disclosed.

s fide idomufioation forms no part of the dleclonre or clshms of
LSk

The foHowing attomey”
this applicaiion: US
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CLAIMS

i A dental water supply apparatus for pse with a dental hand pisge,

comprising a hand piece control head adapted o be connectible 1o an air sup

s actuator, and a dental hand plese, the control head incloding an sir actuated
pilot valve: and a renovable water sepply container, the container supplyving

waber i the hand pivse control head,

2. The dental water supply apparatus of olaim 1, wheretn the hand
proce contred head 18 constructed of heat vesistant materials so that it ia

autccdavabls,

3. The dental water supply apparatus of claim 1, wherein the hand

siece control bead includes & body, & Haphragm disposed on the body, and 2

onver, disposed on the diaphragm.

4. The dental water supply apparatuy of ¢latm 3, whereln the cover ia
adapted to be connected 1o an alr supply, wherein the pilot vabve is adapied to he
conpected o an wr supply of an acteator, and wherein the body roveives water
from the container and distributes it to the piled valve for frananission 1o the hand

RHE
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5. The dertal water supply apparatus of olatm 1, finther comprising

an actuator and a deotal hand piece.

6. The dental water supply spparatus of ¢laim 3, further comprising

an ar suppdy,

The demtal water supply apparatus of claim 3 further comprising a

hand picce drive mechandsm,
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