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This invention relates to a water cooling arrangement 
for a dental drill and more particularly a water cooled 
gluiilhing and drill spray for a hand piece of a dental 

In the past, water cooling spray attachments have been 
provided for dental drills, that is, they are provided as 
an auxiliary attachment to be clipped onto the side of 
the drill and provide a jet of water directed to the end 
of the bit where the drilling operation occurs to provide 
a coolingelfect on the cutting bit. In the past the dental 
drills have been operated at comparatively low R. P. M. 
speeds and at the usual R. P. M. speeds the only heat 
created was directly at the edge or end of the cutting 
bit. Due to the development of dental hand pieces that 
are driven at exceptionally high R. P. M. speeds (13.000 
to 20,000 R. P. M.), the problem of cooling with a ?uid 
(water) circulation has changed, not only increasing the 
amount of heat developed by the cutting or grinding 
bit, but because of the exceptionally small end of the 
dental hand piece, there is a tendency to develop heat be 
tween the bushing and the drive shaft or chuck at the 
end bearing of the hand piece. 

It is an object of this invention to provide a dental 
hand piece with a water cooling arrangement at the end 
of the hand piece to prevent the hand piece from over 
heating. 
Another object of this invention is to provide a dental 

hand piece with a water cooling arrangement at the end 
and a spray from the end of the hand piece to assist in 
cooling the cutting bit. 
A still further object of this invention is to provide 

a dental hand piece with a Water cooling arrangement 
at the end of the hand piece and a spray from the end 
of the hand piece to assist in cooling the cutting bit in 
which the water cooling arrangement in addition increases 
the temperature of the water that impinges with the cut- - 
ting bit and tooth. 

Other objects of this invention shall be apparent by 
reference to the accompanying detailed description and 
the drawings in which: 

Fig. 1 illustrates a side elevational view of an angle 
end for a dental hand piece, 

Fig. 2 is a plan view taken on line 2-—2 of Fig. 1, 
Fig. 3 is a detail View taken on line 3—3 of Fig. 2, 
Fig. 4 is an enlarged plan view of the check face of the 

angle and illustrated in Fig. l, and 
Fig. 5 is a cross sectional view taken on line 5-5 of 

Fig. 4. 
Referring to Figs. 1 and 2 there is illustrated the end 

portion of a dental hand piece. In this particular in 
stance the end portion is an angle element 10, that is, 
this particular end piece retains the drilling bit at an angle 
to the drive shaft that descends through the hand piece 
to the angle element 10. The mechanical drive and con 
struction of element 10 is not of importance to this in 
vention. Rather, this invention is only concerned with the 
water tube 11 that is ai‘?xed to the side of the hand piece. 
Tube 11 at one end thereof is permanently mounted into 
a head piece 12. At the opposite end tube 11 is mounted 
in a ball type joint 14. The opposite end of the ball joint 
14 is in turn connected to a tube or hose (not shown). 
The tube leading to the ball joint 14 is connected to a 
water supply (not shown). In order that the tube 11 
may be retained in a tight ?tting relation with angle ele 
ment 10, a U clamp 15 (Figs. 2 and 3) is ?tted into the 
angle element surrounding the tube 11. 

Referring to Figs. 4 and 5 it is apparent that the head 

10 

20 

(30 

80 

2,705,838 
Patented Apr. 12, 1955 

2 
piece 12 is brazed to the side of the angle element 10 
adjacent to the bit mounting face 16 and tube 11 is 
shown mounted in a bore 17 of the head piece 12. The 
bit mounting face of angle element 10 is comprised of a 
threadably secured nut 21, that is, the upper portion of 
nut 21 is-provided with an external thread 22 that mates 
with and is threaded to an internal thread 23 of the angle 
element 10. Nut 21 is also provided with an abutting 
shoulder 24 which will abut against the end of wall 20 
of the angle element 10. Nut 21 is also provided with 
a recessed portion 25. Nut 21 is also provided with a cen 
tral bore 26. A stainless steel bushing 27 is mounted in 
bore 26. Bushing 27 is ?tted into bore 26 to ?oat or 
rotate freely therein. Bushing 27 is provided with an in 
ternal bore 28 through which the tool bit is in turn mount 
ed to an internal chuck in angle element 10 (not shown). 
Bushing 27 is also provided with a recessed portion 29 
that is in alignment with the recess 25 of nut 21. Thus 
the recess 25 of nut 21 and the recess 29 of bushing 27 
forms a peripheral chamber through which water is cir 
culated to cool bushing 26. A cross bore 18 is drilled 
through tube 11, the head piece 12 and penetrates the 
wall 20 of the angle element 10 and also penetrates nut 
21 passing into the recessed portion 25. This drilled bore 
must in turn be plugged on its outer extremity, that is, 
in the wall of element 12. The construction of nut 21 
may be varied instead of depending upon the single bore 
18 penetrating to the recessed portion 25, nut 21 may be 
provided with a peripheral groove 30 which connects re 
cess 25 with the outer periphery of the threaded por 
tion 22 as illustrated in Fig. 5. With this construction, 
nut 21 may be removed and reinserted and the peripheral 
groove 30 may be easily aligned with bore 18. Thus it 
is apparent with the construction illustrated in Fig. 5 that 
water entering through tube 11 will pass through bore 
18 into the ?uid chamber surrounding bushing 27 thus 
providing a water cooled jacket for bushing 27. In addi 
tion to the water cooled jacket, one or more bores 31 may 
be drilled into outer face 32 of the element but in each 
instance the bore 31 will be drilled on a particular angle 
and will be drilled to enter into the water chamber 
formed by recesses 25 and 29. This bore 31 thus pro 
vides a ?uid passage so that the water that is pumped 
into the ?uid chamber about bushing 27, being under 
pressure, this water will be jetted through bore 31 and 
thus ejected in a ?ne stream on the particular angle of 
bore 31 and thus aimed to impinge upon the cutting edge 
of a bit mounted in the hand piece (not shown). It is 
apparent with this construction that tube 11 may be con 
nected to an ordinary water supply where there is su?i 
cient pressure or tube 11 may be connected to an aux 
iliary pump (not shown) and the pump in turn connected 
in turn to a ?uid supply (not shown). In either case, 
the water supplied may be too cool for spraying directly 
to the cutting bit and at the same time impinging upon 
the tooth of a patient. But in the embodiment illustrated, 
although the water may be cool or cold when supplied 
through tube 11, by the time it has circulated in the ?uid 
chamber surrounding the bushing 27, it will be consider 
ably Warrned because of the heat developed by the high 
R. P. M. drive through bushing 27. Thus the water that 
is sprayed to impinge upon the bit and the tooth will be 
of a desired temperature and cannot cause discomfort to 
the patient. Although there is illustrated a single bore 
31 to produce a single jet stream, it is within the scope 
of this invention to provide a plurality of bores 31. Al 
though tube 11 has been illustrated as mounted externally 
of the dental hand piece and the angle element 10, it 
is conceivable that tube 11 may be mounted internally 
to accomplish the same result. Although bushing 27 has 
been illustrated with a ?oating or loose ?t in this em 
bodiment of the invention, it is likewise within the con 
cept of this invention to provide a tight ?tting bushing and 
still obtain the same general effect as described in this 
embodiment. 

Various changes may be made regarding the size of 
the water cooling cavity or the general location of the 
water cooling cavity and various changes may be made 
to the size of jet bore, its shape or its manner of vary 
ing the jet spray without departing from the spirit of 
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this invention and this invention shall be limited only 
by the appended claims. 
What is claimed is: 
1. The combination with the hand piece of a dental 

drill, a removable tool bearing end and bushing, said 
bearing end and bushing provided with a water jacket 
surrounding the central circular periphery of the bush 
ing, a water tube at‘?xed to the exterior of the dental hand 
piece, said water tube connected to said water jacket to 
carry water to be circulated through said water jacket. 

2. The combination with the hand piece of a dental 
drill, a removable tool bearing end and bushing, said 
bearing end and bushing provided with a water jacket 
surrounding the central circular periphery of the bush 
ing, said end piece provided with a jet aperture that ex 
tends into said water jacket, a water tube affixed to the 
exterior of the dental hand piece, said water tube con 
nected to said Water jacket to carry Water to be circulated 
through said water jacket and be expelled through said 
jet aperture. 
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3. In a device according to claim 2 in which there are 

a tlllurality of jet apertures that extend into said water 
jac et. 

4. The combination withl'the hand piece of a dental 
drill, a removable tool bearing end and bushing, said 
bearing end and bushing provided with a water jacket sur 
rounding the central circular periphery of the bushing, 
said tool bearing end provided with a jet aperture that 
is connected to said water jacket, a water tube passing 
through the dental hand piece, said water tube connected 
to said water jacket to carry water to be circulated through 
said water jacket and be expelled through said jet aper 
ture. 
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