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7 Claims. (Cl. 32-28) 

This invention relates to dental apparatus and more 
particularly to an improved system for delivering ?uid 
to the ?eld of operation for cooling, debris removal, or 
the like. 

It has long been recognized that frictional heat during 
tooth preparation is a major pain factor, and with higher 
operating speeds of modern dental engines, trauma to 
the tooth structure due to increased frictional heat has 
become an increased danger. Use of local anesthetics 
to eliminate discomfort to the patient reduces the need 
for time consuming rest periods for patient recovery but 
has the disadvantages that the tooth remains unprotected 
from actual structural damage due to heat and that the 
patient is unable to indicate when danger areas are being 
approached. . 

Hence, the delivery of a coolant to the area of opera 
tion is a highly desirable means of combating the fric 
tional heat problem, since the heat source of the pain is 
removed without deadening the patient’s sensitivity to 
approach of danger areas, and at the same time, the 
trauma to the tooth structure due to heat is avoided. 
In addition to the foregoing, application of a stream of 
?uid coolant is effective to displace debris from the ?eld 
of operation, providing clear visibility for the dentist 
so as to still further contribute to safe, speedy operation. 
The requirements of different procedures and the pref 

erences of different operators with regard to various pro 
cedures make it highly desirable thata selection of ?uid 
coolants be available, namely, air alone, water alone, 
and air-water atomized spray, conveniently and rapidly 
selectable as different operations or stages of the same 
operation may require. The most desirable if not the 
only practicable location for the nozzle device for emit 
ting the ?uid coolant is on the dental tool hand piece 
itself. Certain problems arise, however, in providing 
such coolant facilities, since for e?icient cooling action 
and debris removal, as well as for maintaining clear 
visibility of the ?eld of operation, each of the various 
streams must be sharp and well directed toward the 
burr, diamond point stone or other cutting tool, and 
at the same time, the hand piece must be maintained un 
encumbered by bulky coolant apparatus. Furthermore, 
to obviate the expense of replacing hand pieces and 
other equipment now in use, it is of course desirable 
that the coolant apparatus be adapted for installation as 
an external attachment to the existing equipment, and in 
such case minimal size and out-of-the-way location of 
the coolant apparatus is especially important, particularly 
as to the parts installed onthe hand piece. 
The present invention provides an efficient coolant 

supply apparatus which may be readily added to existing 
dental units, forming an unobtrusive accessory to the 
same and providing the desired three-way selective 
coolant facilities while in no way encumbering the usual 
facilities of such a unit. An important feature of the 
system of the present invention is that it provides three 
way coolant facilities at the hand piece by means of a 
Very small yet fully efficient nozzle member attached to 
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the tool chuck end of the hand piece and requiring only 
two small supply conduits, so that no substantial bulk 
is added to the hand piece such as might obscure the 
view of the ?eld of operation or interfere with manipula 
tion of the hand piece in the usual manner. The ap 
paratus proves also a compact and yet rugged control 
rnechanism which is adapted to be located remote from 
the hand piece at an unobtrusive position on the main 
structure of the dental unit, this control unit utilizing the 
basic facilities present on the dental unit to supply air 
and water through the two conduits to the aforesaid 
nozzle in proper proportions for generation of a ?nely 
atomized spray, or a well-de?ned, gentle stream of air 
or water, according to the coolant selected for use at 
the moment. 

Accordingly, a major object of the present invention is 
to provide an improved dental apparatus for the supply 
and application of ?uid as a coolant or the like. 

Another object of the invention is to provide anlim 
proved miniature nozzle for a dental hand piece em 
bodying facilities for generating well-de?ned streams of 
air, water, and atomized air-water spray in a selective 
manner. 

Still another object of the invention is to provide an 
improved clip of minimum dimension for attaching a 
nozzle to a dental hand piece without creating an ob~ 
struction of any kind, the clip being readily attached and 
detached to and from a wide variety of different types of ‘ 
hand pieces in common use. 

Another object of the invention is to provide a hand ' 
piece nozzle as aforesaid adapted to utilize remotely 
controlled ?uid supplies and requiring onlytwo small 
supply conduits for connection to such remote facilities. 

Still another object of the invention. is to provide a 
compact and rugged ?uid control apparatus adapted to 
be mounted on the usual dental unit and to employ the 
utilities of the same for providing the required ?uid 
pressure for operation of the aforesaid nozzle in a man 
ner readily selectible for delivery of the required type 
of coolant, in synchronism with the operation of the] 
dental engine of the unit. 

Other objects of the invention will be apparent from 
the foregoing general discussion, the following detailed 
description and claims, and from the drawings, wherein: 

Fig. 1 is an elevational view, partly broken away, of‘ 
a typical dental unit ?tted with coolant supply apparatus 
in accordance with one embodiment of the invention; 

Fig. 2 is an enlarged fragmentary detail of the hand‘ 
piece of the unit of Fig. 1, showing hand piece portions 
of the coolant apparatus attached thereto and in opera 
tion; . a v 

Fig. 3 is a detailed view similar to Fig. 2 but showing a 
contra-angle hand piece such as is commonly used alter 
nately with the straight hand piece, and a preferred em» 
bodiment of the nozzle of the invention as adapted for 
use on such a contra-angle hand piece; 

Fig. 4 is a schematic diagram illustrating the‘ organi—.~ 
zation of the control facilities of the apparatus of Fig. 1; v ' 

Fig. 5 is an enlarged front elevation of the main con-‘ 
trol unit of the apparatus of Fig. 1, with the cover of _ 
the control partly broken away; 

Fig. 6 is a sectional view taken about on line 
of Fig. 5; , r 

Fig. 7 is a fragmentary cross sectional view taken about 
on line VII—VII of Fig. 5; \ 

VI—VI 

Figs. 8, 9 and 10 are side elevational, bottom vplan, A. 
and front end views, respectively, of the ‘contra-angle 
type nozzle of Fig. 3, ‘on a still further enlarged scale; 

Fig. 11 is a front end view of the nozzle element of ‘ 
Fig. 2, on an enlarged scale; > 

Fig. 12 is a side elevation of the same, sectioned about 
along line XII——X[I of Fig. 11; 
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Fig. 13 is a still further enlarged perspective view of 
the ori?ce portion of the illustrated nozzle element for 
contra-angle hand pieces, taken with the nozzle element 
in inverted position; and 
‘Fig. 14 is- a; similarly enlarged perspective of the ori?ce 

portion of the illustrated‘ nozzle element for straight hand 
pieces‘. 

Referring more particularly to' the drawings, the typi 
cal dental unit illustrated in Fig‘. 1 comprises an equip 
ment pedestal 20 housing the usual electric, water and air 
supply utilities and. mounting the dental engine 22 having 
the usual articulated engine arm 24' terminating in a 
hand‘ piece 28. For greater clarity of illustration, the 
usual accessory table is omitted from the showing of the 
accessory table arm 26 as‘ are numerous other accessory 
items usual on' a‘ dental unit but irrelevant to the present 
invention. In’ the’ embodiment of the invention illustrated 
in Fig. 1', the- coolant apparatus comprises a control unit 
30 attached to the cuspidor arm 32 of the dental unit, 
and a selector switch 34 mounted on the accessory table 
arm 26 and connected to the control unit 36 by a cable 36 
for selection of the desired coolant under the master con 
trol- of the‘ usual dental engine foot controller 38. 
Whichever hand piece happens to be in use on the 

dental unit at the moment, illustrated in Fig. l to be the 
straight hand piece- 28, is ?tted with the appropriate 
straight or contra-angle nozzle of the invention. Thus 
a- straight nozzle 40 is applied to the straight hand piece 
28 of Figs. 1 and 2, while a contra-angle nozzle 40' is 
attached to the well known, alternately used contra-angle 
type hand piece 28" of Fig. 3. In each case, the nozzle 
is connected by means of a dual passage plastic or other 
?exible conduit 42, 42' through a quick disconnection 
coupling 44 to the control unit 30, the coupling 44 being 
provided for rapid change of the nozzle-equipped hand 
pieces. The portion of the dual passage conduit upstream 
of the coupling 44'is sheathed in a ?exible metal coil or 
other suitable conduit 46 whichis clamped to and becomes 
a part of the engine arm and dental unit pedestal as 
shown. 

Referring now‘ to the schematic diagram of Fig. 4, the 
control‘ unit 30 is connected to the air pressure and water 
supply of the dental unit 48-50, air under pressure 
being conducted from the supply 48 through a shut-off 
valve 52, a throttling valve 54, and a solenoid valve 56 
tolone of the tubes 58' of the twin tube" conduit 42. The 
water supply 50 is connected through a shut-off valve 60 
to- an inlet manifold 62 supplying a spray water throt 
tling valve 64 which is in turn connected to a spray water 
control solenoid valve 66 opening into’ an outlet mani 
fold 68‘ and thence to the other tube 70 of the twin tube 
conduit» 42. The inlet manifold 62 also opens into a 
throttling valve 72 for controlling the ?ow rate of water 
for a1 plain water coolant stream under the‘ control of a 
solenoid valve 74 connected to the outlet manifold 68 and 
thence to the tube. 70. 

- In the schematic representation of Fig. 4, the control 
switch 34 is represented as a cam type switch having 
three normally open contactors 76, 78, 80 controlled by 
cams 82, 84, 86 in- accordance with the position of the 
control handle 88, so‘tliat when the control handle is 
turned to “spray,” contactors 76 and 78 are closed, when 
the control handle is turned to “air,” contactor 76 alone 
is closed, when the control handle is turned to “water,” 
contactor 80V alone is closed, and when the control handle 
is‘ turned to “off,” none of the three cam controlled con 
tactors are closed. As shown, the control switch 34 is 
connected to energize the air control solenoid 56 when 
the control switch is turned to “air,” both the air control 
solenoid 56 and spray water control solenoid 66 when 
turned to “spray,” and plain water control solenoid 74 
when turned to “water,” power for this selective energiza 
tion being taken from a standard “house current” supply 
existing in the dental unit and: indicated'in the diagram at 
90'under the ultimate control of the dental engine foot 
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controller 38 illustrated schematically here by the nor 
mally open switch 92. Although the foot controller 
switch is illustrated for simplicity as a simple on-otf switch, 
it is understood of course that in the usual dental engine 
control the switch means corresponding to the illustrated 
switch 92 includes a number of circuit means for speed 
control and the like but insofar as its pertinency to the 
present invention is concerned, it may be considered as 
closing a circuit indicated at 94, 96 of the electric motor 
98 of the dental engine 22, from which power may be taken 
for operating a device in synchronism with the dental 
engine. Thus, it will be understood that whenever the 
foot controller 38 is- operated to a dental engine ener 
gizing position, a dental engine operating circuit in the 
dental unit will become energized and, as will be readily 
understood by those skilled in the art, power so syn 
chronized with the operation of the dental engine may 
be taken at a terminal in the dental unit as represented 
in the schematic diagram at 100. Where the dental unit 
to which the apparatus of the’ invention is applied has 
control circuits which result in voltage surges, it is pre 
ferred that the power taken from the dental engine syn 
chronized source 109 be utilized merely to energize a 
relay 102 forming part of a control unit 36) and having a 
normally open contactor 104 controlling power from the 
supply 96, through a recti?er 106, where D. C. solenoid 
valves are used, to the selector switch 34. While a half 
wave recti?er is shown for simplicity of illustration, it 
will be understood that a bridge type full wave or other 
kind may be used, as desired. 
From the foregoing it will be understood that opera 

tion of the solenoid valves 55', 66 and 74 will be syn 
chronized with operation of the dental engine by the con 
troller 38 subject to the closure of the corresponding 
hand switch contactors 76, 78, 88 as determined by the 
position of the handle 83 of the selector switch. 
As will appear more fully hereinafter the collant noz~ 

zle 4t) or 46’ of the invention is capable of delivering a 
well de?ned stream of cooling air when the solenoid 56 
alone is open, a similar stream of cooling water when 
the solenoid valve 74 alone is operated, and a ?nely atom 
ized air-water spray ‘when solenoid valve 56 and 66 are 
energized simultaneously, the throttling valves 64 and 
72 being set for low and higher rates of water flow, re 
spectively, for delivery of proper amounts of water for 
the ?ne air-water spray and the plain water stream, re 
spectively. 
Aswili appear more fully hereinafter, the rates of ?ow 

delivered by the control 30 are small and require ?ne ad 
justment, and‘ to enjoy the full bene?ts of the selective 
features‘ of the invention means: are provided whereby 
these adjustments may be made in a permanent manner 
in accordance with the preference of the operator. At 
the same time it is» necessary that the control equipment 
be compact and reliable and adapted for attachment to 
the usual dental unit without in any way diminishing the 
utility of the other facilities of the same. To this end 
the control means‘ of the unit 30 indicated in the scl1e~ 
matic diagram-of Fig. 4 are embodied in a compact and 
sturdy structure as shown in Fig. 5. Since the showing 
of Figs. 5, 6 and 7 is'directed primarily to the mechanical 
arrangement of the control unit 30, the wiring, which may 
be as in-Fig. 4, has been omitted to minimize confusion. 
As shown, the control unit comprises a coverlltl'mounted 
on a back or base member 112‘ which in turn is mounted 
on the cuspidor arm 32 of the dental unit, as by a bracket 
114 and a resilient bumper 116. The principal element 
of the control is a grid-like structure comprising the 
three solenoid valves 56, 66, V74- mechanically intercon 
nected at their inlet ends by an inlet conduit‘ bar 118, 
which also mounts the inlet‘ shut-off valves 52, 65). For 
supporting this structure the solenoid valves are bracketed 
about their mid-portions by a clamp structure comprising 
a forwardly directed U-shaped bracket 120 spot welded or 
otherwise a't?xed tdthe'backv panel 112 and carrying a 

Ir) 
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retainer bar 122,. and ' another back panel carried. 
U-shaped bracket member 124 having forwardly extend 
ing upper and lower legs slotted as at 126 to receive the 
inlet and outlet port members of the solenoid valves in 
bracketing relation, in which they are retained by the 
clamping. bar 122. For further rigidizing the afore 
said grid structure, the outlet portions of the two water 
solenoids 66, 74 are joined by an outlet conduit bar 
member 128. 
The illustrated solenoid valves are commercially avail 

able purchased parts, and may be of the general kind 
shown in U. S. Patent No. 2,616,452, having inlet and 
outlet port members 130, 132, rigidly interconnected 
through end plates 134, 136 and a shell member 138, the 
end plates and shell member forming a housing for the 
solenoid 140, valve seat 142, and armature valve member 
144. In the type of valve shown, the inlet port member 
incorporates the corresponding throttling valve 54, 64, 
72 as a needle valve‘ 146 interposed in the inlet bore 
148, 150. 
The inlet conduit bar 118 comprises a body bored 

transversely at positions corresponding to each of the 
inlet port members 130 and also at each of the shut-off 
valves 52, 60, the bodies 152, 154 of which are held re 
cessed in notches 156, 158 in the bar 118 as shown. A 
plug-like member 160, 162, 164, or 166, 168 is passed 
through each of these transverse bores and threadedly 
engages in the inlet entrance portion of the correspond 
ing inlet port member 130 or the outlet port of the corre 
sponding shut-off valve 52, 62, respectively. Accord 
ingly, these plug-like members provide rigid intercon 
nection between the inlet conduit bar 118, the inlet port 
members of the three solenoid valves, and the body parts 
of the two shut-off valves. ,In addition to providing me 
chanical rigidity, this structure carries the inlet ?ow of 
?uid to the control; for this purpose the joint at each of 
the plug-like members is sealed by 0 rings as shown, and 
the conduit bar 118 has a bore 170 extending from one 
end to communicate between the positions of the plug 
like elements 160 and 166, and another bore extending 
from the other end to form the water inlet manifold 62 
communicating between the positions of the elements 162, 
164, 168. The exterior ends of the bores 62 and 170 are 
closed by plugs 172, 174. To complete the communica 

. tion through the two ?uid inlet conduits so formed, each 
of the plug-like elements 160, 162, 164, 166, 168 is 
formed with a longitudinal bore 175 from its inner end 
communicating with a transverse bore 176 ending in an 
annular groove 178 in alinement with the conduit bore 
62 or 170 as the case may be. 
The outlet port members 132 of the water solenoid 

valves 66 and 74 are mechanically inter-connected in a 
similar ?uid conducting manner, the outlet manifold bar 
128 being transversely bored at positions corresponding 
to each of the outlet port members 132 of the two valves 
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to receive plug-like members 180, 182. These plug-like 1 
members extend through the outlet manifold bar into 
threaded connection with the outlet port member 132 of 
the corresponding valve, and have longitudinal and trans 
verse ?uid passageways 184, 186 for opening through an 
annular groove 1.88 into communication with a longi 
tudinal bore in the bar forming the outlet manifold 68 
as shown. It will be observed that all of the plug-like 
members 160, 162, 164, 166, 168, 180, 182 are identical 
with the exception that the members 166 and 168 are 
lightly shorter than the rest, approximately by the amount 
that the bodies of the valves 52, 60 are set into the conduit 
bar 118. 
The shut-oft valves 52, 68 are identical to each other, 

and the showing of Fig. 7 may be taken as representative 
of either, this ?gure showing the air inlet valve 52 as 
having a solid body 152 which is threadedly attached to 
the conduit bar 118 by the plug-like member 166 as be 
fore described and is longitudinally bored to house a valve 
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seat member 190 threadedly engaged therein, being sealed 
thereto by 0 rings 192, 194 as shown. 

Threadedly engaged in the valve seat member 190 is a 
needle type valve member 196, sealed thereto by 0 rings 
198 and arranged to open and close communication 
through the valve upon the turning of a control knob 
200. At the upstream end of the valve seat member, the 
same has a nipple projection mounting a collar 202 hav 
ing an annular groove 204 mounting the edge of the open 
end of a hollow ?lter element 206. This ?lter element 
removes any particles that may be present in the ?uid 
entering the inlet port of the valve 208 from the air supply 
of the dental unit, as indicated by the connection conduit 
210, or in the case of the Water shut-otf valve 60, from a 
similar conduit connection (not shown) from the water 
supply of the dental unit. 

Referring again to Fig. 5, the outlet port member of 
the air control solenoid valve 56 is ?tted with a nipple 
member 212 connecting to an air outlet tube 214 to which 
the air tube 58 of the dual passage ?exible conduit 42 is 
connected, and the water tube 70 of the conduit 42 is 
fed in like manner through a tube 216 and a nipple con 
nector 218 to the outlet manifold 68 of the water valve 
assembly. Accordingly it will be seen fluid flow passages 
are provided through the control unit 30 for water, as 
shown by the arrows 220, 222, and for air’as shown by 
the arrows 224, in accordance with the ?ow pattern of 
the schematic diagram of Fig. 4. 

In addition to the ?uid conducting mechanism 7 de 
scribed, the control unit 30 houses the recti?er 106, the 
relay 102 and a connection terminal block 226. 

Referring now to the nozzles of the apparatus, the con 
tra-angle type nozzle 40’ as shown in Figs. 8, 9 and 10 
comprises a pair of tubes 230, 232 for air and water as 
delivered by the twin tube conduit 42, soldered or other 
wise joined to a mounting clip 234. The mounting clip ' 
has a plurality of opposing spring legs 236, 238, 240, 
242 arranged in planes transverse to the tubes 230, 232 
as shown and third pair of spring legs at the end of the noz_ 
zle member whose root portions 248, 250 are disposed 
similarly to the previously mentioned spring legs but 
mount forwardly extending ears 250, 252. Accordingly 
when the clip is installed on a contra-angle type head as 
shown, the several spring’ legs embrace the head portion 
254 and the adjacent neck portion 256 of the hand piece, 
independently accommodating to the irregularities of 
the hand piece. Contra-angle hand pieces in wide use 
are made in a variety of conformations, but it is general 
that at the drill chuck or head end portion the sides of 
the tool head are arranged in more or less parallel planes, 
or comprise a cylindrical conformation coaxial with the 
drill presenting an outline transverse to the general axis 
of the hand piece, and the forwardly extending ears 250 
grasp these transverse surfaces or outlines thereby pro 
viding positional stability to the clip against twisting mo~ 
tions about the major axis of the hand piece. It will be 
seen that, by reason of the many closely arranged but in 
dependently sprung legs, the clip can accommodate to a 
wide variety of contra-angle hand piece shapes. 
The nozzle tubes 230, 232 are closed at their outer 

ends and are provided with small ori?ce ports 260, 262 
which are angularly directed outwardly toward the end of 
the clip and inwardly toward each other so as to be 
directed approximately toward the end 264 of the usual 
tool when the same is in use in the hand piece to which 
the nozzle is applied. 
As shown at 265 the space between the tubes in the 

region of the ori?ces is partly ?lled in with solder or the 
like and a groove 266 is provided transverse of the tube 
assembly slightly forward of, but is close as practicable . 
to, the ori?ces 260, 262. This groove constitutes an im 
portant feature of the invention, providingr a complex 
action which conducts the water from its ori?ce to the 
stream of air emerging from the other ori?ce as illus 
trated in Fig. 13, wherein the nozzle is shown in air-~ 
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Water spray generating operation. It is believed that 
the function of the groove 266 is to provide a combined 
damming, capillary and windage directing action with the 
result that the water follows a course generally as indi~~ 
cated by the arrow 268, being conducted from the water 
ori?ce to the air stream instead of being lost off the end 
of the nozzle element. 
As shown by the dotted line 270, when the water and 

air are turned o?, as by release of the dental engine foot 
controller, the elasticity of the conduit 42 causes a slight 
additional discharge of water and this water builds up 
in a pool generally between the groove 266 and the 
transverse edge 272 of the nozzle clip at the other side 
of the ori?ces. Accordingly any tendency to establish a 
wet drip path off the end of the nozzle element is mini 
mized, and in any event when the spray is again put into 
operation the water is quickly removed by the air stream 
to establish a steady state situation as shown by the 
shading 274, that is a visible wetness at the end of the 
groove 266 adjacent the water ori?ce, with the ?lm of 
water progressively thinning toward the air ori?ce. Ac~ 
cordingly the groove 266 is, in cooperation with the 
surrounding edge 272 of the clip, a water con?ning ele 
ment, and more importantly, the groove acts as a water 
flow directing and conducting element to convey the 
water to the air ori?ce where it is picked up by the air 
stream by a kind or" aspirator action. At the same time 
the groove is entirely external of the water and air 
ori?ces so that the stream path from these ori?ces is 
entirely open when air or water alone are used in ac 
cordance with the selective control of the invention. Ac 
cordingly the air and water streams when used alone are 
entirely undisturbed by the atomized spray forming ele 
ments. 

Referring now to Figs. 10, 12 and 14, the above de 
scribed principle is embodied in the nozzle 40 for the 
straight hand piece in the form of a groove 280 traversing 
the ends of the water and air tubes 282, 284 and into 
which the water and air ori?ces 286, 288 open. It is 
believed that the physical principles involved in the oper 
ation of this hand piece are the same as those described 
in connection with Fig. 13, it having been observed that 
during air-water atomized spray operation a thin ?lm of 
water is present in the groove 280 adjacent the water 
ori?ce and this ?lm becomes progressively thinner to 
ward the air ori?ce, as shown in Fig. 14. Thus it is evi 
dent that there is a Water ?ow along the line indicated at 
290, conducting the water from the water ori?ce to the 
air stream to provide a ?ne Well directed spray in the 
same manner as the contra-angle nozzle of Fig. 13. As 
in the contra-angle type nozzle, when the spray is turned 
o?, a small amount of water builds up in the groove 280, 
but this is rapidly removed upon operation of the unit 
without any substantial tendency to establish a drip path 
which would disturb the spray. 

Also similarly to the contra~angle clip, the straight 
clip as illustrated in Figs. 11 and 12 comprises a plu 
rality of pairs of opposed spring arms 2%, 2%, 2%. 
300 arranged to embrace the head of the straight hand 
piece as shown in Fig. 2, the body 292 of the clip being 
soldered or otherwise attached to the twin tubes 302, 3&4 
of the nozzle. As in the contra-angle hand piece, it is 
preferred that, whether solder or some other method of 
attachment is used, the spaces between the tubes at the 
water air spray forming slot 280 be ?lled in somewhat, 
as shown at 306, to provide continuity to the slot. 

It will be seen that in each form of the nozzle of the in 
vention, the ori?ces open into contiguous relation with the 
water flow directing groove. In the straight type nozzle 
40, these openings are in the groove itself, and this re 
lationship could be employed, although with a less than 
fully efficient effect, in the contra-angle type of nozzle 
40’. Actually, although the ori?ces in the contra-angle 
nozzle are located adjacent to the groove, it must be 
remembered that the size of the nozzle is quite small and 
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that the actual relation of the ori?ces and the‘ groove in‘ 
this nozzle‘ is one of very close proximity, which, taken 
together with the angular relation of the ori?ce which 
happens to be conducting water, results in effective 
delivery of the water directly to the groove. For ex 
ample, in one highly ef?cient production model of the 
contra-angle clip 40’ the orif?ces 260, 262 are 0.0135 
inch in diameter, spaced 0.065 inch apart and located as 
close as practicable to the groove 26o, that is with a 
spacing of about 0.005 to 0.010 inch between the edge 
of each ori?ce and the adjacent edge of the groove. The 
groove of the aforesaid model itself is small enough to 
have considerable capillary action as aforesaid, being 
about 0.015 to 0.025 inch wide and 0.010 to 0.015 inch 
deep. 
The effectively contiguous adjacent relation ‘of the 

water bearing ori?ce to the groove in the contra-angle 
nozzle is preferred to actual location in the bottom of 
the groove since it has been found that with the latter 
location the water emerging from the angularly directed 
nozzle has some tendency to jump the groove and be lost 
in part off the end of the nozzle structure. However, 
even with the preferred adjacent relationship of the 
nozzle ori?ce shown, it is necessary for full e?iciency 
only that the water emitting ori?ce be contiguously ad 
jacent to rather than in the bottom of the groove, both 
ori?ces being located in this position simply to make 
them fully interchangeable so that no care need be taken 
in connecting the conduit 42, particularly at the quick 
disconnection coupling 44. 

It will be appreciated that numerous other variations 
can be made without departing from the spirit of the 
invention. For example, the exact form of the spring 
legs of the nozzle clip members is not mechanically im 
portant, the principle being that a number of separately 
spring biased grasping members are provided in spaced 
relation to conform to irregularities of the hand piece, 
the forward pair of such members having forwardly ex 
tending portions in the case of the contra-angle type clip. 
However, the form of each of these legs can vary widely; 
for example, they could be made simply from pieces of 
spring wire, or they could be articulated parts mounting 
pads at their extremities for grasping the hand piece 
head and neck portions. 
From the foregoing it will be appreciated that a highly 

?exible and convenient apparatus is provided for supply 
ing fluid to the area of operation as a coolant and/or 
for debris removal. This results from the capability of 
the nozzle for providing a clean, sharp jet of air alone, 
a similar stream of water alone or a spray of ?nely 
atomized air-water spray while providing this three-way 
operation with a supply means of only two conduit pas 
sageways and yet without requiring any selective valving 
or other adjustable mechanism on the hand piece, to 
gether with the provision of a compact, rugged control 
capable of providing the pressures, such as the low pres 
sure water for atomized spray and the higher pressure 
water for a free water stream, required for this three 
way operation. 

While only one form ‘of the complete apparatus of the 
invention, embodying only two forms of the three-way 
nozzle of the invention, has been shown and described in 
detail it will be understood that the invention may be 
otherwise embodied within the spirit of the invention and 
the scope of the appended claims. 
What is claimed is: 
1.In a dental apparatus adapted to be applied to a 

dental unit having air supply means, water supply means 
and a dental engine having a hand piece, control means 
adapted to be connected to said air and water supply 
means and comprising a ?rst solenoid valve adapted to 
adjustably control ?ow of air from said air supply means, 
and second and third solenoid valves connected in paral 
lel and adapted to separately adjustably control flow of 
water from said water supply means, ?rst and second 
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?exible conduits arranged to conduct ?ow from said ?rst 
valve and the parallel combination of said second and 
third valves, respectively, to said hand piece, nozzle 
means connected to said conduits and adapted to be 
mounted on said hand piece and comprising means pro 
viding ?rst and second nozzle ori?ces connected respec 
tively to said conduits and means providing an open ex 
ternal conduction path for water from said second ori?ce 
to the periphery of said ?rst ori?ce, and electric control 
means comprising a switch adapted to operate said ?rst 
valve alone to open position, said third valve alone to 
open position, and said ?rst and second valves to open 
position simultaneously, in a selective manner. 

2. A nozzle element for use in a dental apparatus for 
applying ?uid from a dental engine hand piece to the 
?eld of operation, comprising a dual passage conduit 
body, said body being formed with a pair of adjacent 
ori?ces opening from the respective passages thereof and 
directed to converge on a tool in use in the hand piece 
to which the nozzle element is applied, and said body 
being formed with an open groove having a wall con 
tiguous with each of said ori?ces adapted to join them 
and direct a water ?ow path from one of said ori?ces 
to the other for forming a spray. 

3. A nozzle element for use in a dental apparatus for 
applying ?uid from a dental engine contra-angle hand 
piece to the ?eld of operation, comprising a dual passage 
conduit body, said body being formed with a pair of ad 
jacent ori?ces opening from the respective passages there 
of and directed at an angle outwardly along the nozzle 
element and inwardly toward each other to converge on 
a tool in use in the hand piece to which the nozzle ele 
ment is applied, and said body being formed with an 
open transverse groove in the lateral face of said body 
bearing said ori?ces and located immediately forward of 
at least one of said ori?ces, said groove having a wall 
contiguous with each of said ori?ces and being adapted 
to join them and direct a water ?ow path from said one 
of said ori?ces to the other. 

4. A nozzle element for use in a dental apparatus for 
applying ?uid from a dental engine straight hand piece 
to the ?eld of operation, comprising a dual passage con 
duit body, said body being formed with an open groove 
across its outer end and said body being formed with a 
pair of adjacent ori?ces opening from the respective pas~ 
sages thereof into the base Wall of said groove, said 
groove being adapted to join said ori?ces and direct a 
water ?ow path from one of said ori?ces to the other. 

5. A nozzle element for use in a dental apparatus for 
applying ?uid from a dental engine hand piece to the 
?eld of operation, comprising a dual passage conduit 
body, said body being formed with a pair of adjacent 
ori?ces opening from the respective passages thereof and 
directed to impinge on a tool in use in the hand piece to 
which the nozzle element is applied, and said body being 
formed with an open groove having a wall contiguous 
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with each of said ori?ces adapted to join them and direct 
a water ?ow path from one of said ori?ces to the other. 

6. In a dental unit, air supply means, water supply 
means and a dental engine having a hand piece, control 
means connected to said air and water supply means and 
comprising a ?rst solenoid valve adapted to adjustably 
control ?ow of air from said air supply means, and 
second and third solenoid valves connected in parallel 
and adapted to separately adjustably control ?ow of 
water from said water supply means, ?rst and second 
?exible conduits arranged to conduct ?ow from said ?rst 
valve and the parallel combination of said second and 
third valves, respectively, to said hand piece, nozzle 
means connected to said conduits and mounted on said 
hand piece and ‘comprising means providing ?rst and 
second nozzle ori?ces connected respectively to said con 
duits and means providing an open external conduction 
path for water from said second ori?ce to the periphery of 
said ?rst ori?ce, and electric control means comprising a 
switch adapted to operate said ?rst valve alone to open 
position, said third valve alone to open position and said 
?rst and second valves to open position simultaneously, in 
a selective manner in synchronism with said dental engine. 

7. In a dental apparatus adapted to be applied to a 
dental unit having air supply means, water supply means 
and a dental engine having a hand piece, control means 
adapted to be connected to said air and water supply 
means and comprising a ?rst solenoid valve adapted to 
adjustably control flow of air from said air supply means, 
and second and third solenoid valves connected in paral 
lel by inlet and outlet manifold members and adapted 
to separately adjustably control ?ow of water from said 
water supply means, said manifold members acting as 
structural members to support said second and third 
valves, ?rst and second ?exible conduits arranged to con 
duct ?ow from said ?rst valve and said outlet manifold, 
respectively, to said hand piece, nozzle means connected 
to said conduits and adapted to be mounted on said hand 
piece and comprising means providing ?rst and second 
nozzle ori?ces connected respectively to said conduits, 
and electric control means comprising a switch adapted 
to operate said ?rst valve alone to open position, said 
third valve alone to open position, and said ?rst and 
second valves to open position simultaneously, in a se 
lective manner, said inlet manifold member having a 
structural extension supporting said ?rst valve and form 
ing the inlet .conduit thereto, and air and water inlet 
shut o? valves mounted by said inlet manifold member 
and connecting therethrough to said inlet conduit and 
said inlet manifold, respectively. 
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