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ABSTRACT OF THE DISCLOSURE 
A dental drill having a head, a drill bit detachably se 

cured in the head, and a handle extending from the head 
and detachably secured to a plurality of fluid conduits 
used to convey water and air to the drill. At least one of 
the fluid conduits is connected to the handle through a 
Swivel connection which prevents torque forces from be 
ing imparted to the swively connected fluid conduit as 
the handle is twisted about its longitudinal axis by the 
manipulations of the dentist in drilling. 

BACKGROUND OF THE INVENTION 
Field of the invention 

This invention relates to dental instruments, and more 
particularly, to dental drills of the type having one or 
more fluid conduit lines connected to the handle of the 
drill. 

Brief description of the prior art 
Dental drills now in use are typically provided with 

one, or more frequently, two fluid conduits connected to 
the handle of the drill for supplying air, and usually 
water, to the head of the drill through tubes which ex 
tend through the length of the handle. The fluid conduits 
are usually rigidly connected to the handle of the drill, 
and thus turn with the handle as it is manipulated during 
drilling. In instances where the dentist wishes to change 
the angle of drilling this is frequently accomplished by 
rotating the handle of the drill by a wrist action of the 
dentist. This rotation of the drill handle about its longi 
tudinal axis results in a rotative or torque force being 
transmitted to the fluid conduits attached to the handle, 
and they become twisted. Since they are conventionally 
made of a resilient material, this twisting is resiliently op 
posed by the conduits, and when they are in the twisted 
state, restorative forces of plastic deformation act con 
stantly to return the conduits to their relaxed, untwisted 
state. The result is that the wrist of the dentist becomes 
fatigued over extended periods of drilling, and consider 
able discomfort is experienced by the dentist. Moreover, 
the efficiency and proficiency of the drilling operation 
being performed may be detrimentally affected by such 
fatigue. 

BRIEF DESCRIPTION OF THE PRESENT 
INVENTION 

The present invention provides an improved dental 
drill which enables the dentist to more easily drill over 
extended periods of time without sustaining fatigue which 
impairs efficiency and accuracy. Broadly described, the 
drill comprises a drill handle secured at one end to a drill 
head which carries a drill bit, and having at least one 
fluid conduit secured to the opposite end of the drill 
handle through a swivel connection which permits the 
drill handle to be turned or rotated about its axis without 
a torque force being imparted to the fluid conduit. More 
specifically, though without limitation being intended, the 
invention comprises flexible air and water conduits con 
nected to the drill shank or handle, with at least one of 
these conduits being connected to the handle through a 
swivel collar which swively engages a swivel sleeve which 
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2 
is, in turn, connected to an insert block which is sealingly 
and detachably connectable to the drill handle. The con 
nection of the insert block to the drill handle is achieved 
by the use of an internally threaded collar which threads 
onto an externally threaded end portion of the drill 
handle. 
The described drill structure permits several important 

objects of the invention to be achieved, including: 
(a) making the drill easier to manipulate by the dentist; 
(b) increasing the effective service life of the fluid con 

duits used to convey fluid to the drill; and 
(c) reducing wrist and arm fatigue experienced by the 

dentist during the use of the drill. 
In addition to those objects and advantages already de 

scribed, additional objects and advantages will become 
apparent as the following detailed description of the in 
vention is read in conjunction with the accompanying 
drawings which illustrate the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a view in elevation of a dental drill con 

structed in accordance with the present invention. 
FIG. 2 is a view of a portion of the dental drill shown 

in FIG. 1 illustrating certain structural elements in section, 
and certain parts in elevation. 
FIG. 3 is a sectional view taken along line 3-3 of 

FIG. 2. 
FIG. 4 is a sectional view taken along line 4-4 of 

F.G. 3. 
FIG. 5 is a sectional view taken along line 5-5 of 

FIG. 2. 
DETALED DESCRIPTION OF A PREFERRED 

EMBODIMENT OF THE INVENTION 
Referring initially to FIG. 1 of the drawing, shown 

therein is a dental drill constructed in accordance with a 
preferred embodiment of the invention, and designated 
generally by reference numeral 10. The drill 10 includes 
a head 12 which contains a chuck or collet which re 
ceives the drill bit 14. The drill 10 further includes a 
handle or shank portion 16 which threadedly engages a 
collar 18, which functions in a manner hereinafter de 
scribed to secure to the drill shank 16, an air conduit 20 
and a water conduit 22. 
One of the salient features of the invention is the man 

ner in which one or both of the air and water conduits 20 
and 22 are connected to the drill 10 through a swivel con 
nection which permits the drill to be more easily and ef 
fectively utilized by the dentist, particularly with respect 
to a reduction in the fatigue which is experienced by 
the dentist over a prolonged period of drilling. To 
impart a better understanding of the manner in which the 
swive coupling or connection forming a part of the in 
vention is constructed, it will be helpful to initially de 
scribe certain aspects of conventional or typical dental 
drill construction. 
As is generally well known, most dental drills are air 

driven and, to this end, an air tube 24 is extended through 
the hollow handle 16 of the drill 10 for the purpose of 
supplying the air necessary to drive the drill bit 14, in 
rotation. It is also typical construction in dental drills 
of this type to supply water to the surface being drilled 
in order to cool this surface and wash away debris result 
ing from the drilling. In the drill 10 illustrated in the 
drawings, a water tube 26 is provided for conveying 
water to a small jet (not seen) located in the head 12 
of the drill. It will be noted in referring to FIG. 2 that 
the handle or shank 16 of the drill 10 is externally 
threaded at its end 27 which is threadedly connected to 
the collar 18, and that, within this externally threaded 
portion of the handle, the air tube 24 and water tube 26 
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which extend through the handle project to terminal or 
end portions which are spaced axially inwardly from the 
end of the externally threaded portion 27 of the handle 
6. 
In further description of the typical or conventional 

dental drill construction, there is provided a conduit con 
nector fitting which is designated generally by reference 
numeral 30 in the drawings. The conduit connector fittnig 
30 includes an insert block 32 of substantially cylindrical 
cross-sectional configuration, which insert block is di 
mensioned to fit within the externally threaded end por 
tion 27 of the handle 16 of the drill with Sufficient clear 
ance between this portion of the handle and its exterior 
Surface to accommodate in this space a compression cap 
34. It will be noted in referring to FIG. 2 that the insert 
body 32 is provided with an annular flange 36 which 
extends around the outer periphery thereof, and with a 
protuberant, generally axially extending, air conduit nip 
ple 38 and a protuberant water conduit nipple 40. 

Formed in the end of the insert block 32 which is posi 
tioned within the externally threaded end portion 27 of 
the handle 16 is an air counterbore 42 and a water coun 
terbore 44. These counterbores 42 and 44 communicate 
respectively with an elongated air bore 46 and water 
bore 48 which extend coaxially through the air nipple 38 
and water nipple 40, respectively. It will further be noted 
in referring to FIGS. 3-5 that the insert block 32 is 
provided with diametrically opposed, axially extending 
grooves 50 which are aligned, and communicate, with 
air exhaust openings 52 formed in the base 54 of the 
compression cap 34, as well as with air exhaust passage 
ways 56 which extend through the handle 16 of the drill 
10 in proximity to the drill head 12. It will also be noted 
in referring to FIGS. 2 and 5 that the compression cap 
34, in addition to being provided with the air exhaust 
openings 52 in the base 54 thereof, is also slotted or 
grooved in diametrically opposed portions of its side wall 
60. The air exhaust passageways 56 function to convey 
air exhausted from the drill turbine away from the area 
of the drilling, and exhaust such air to the atmosphere. 
In referring to FIGS. 2 and 3, it will be noted that the 
axially extending grooves 50 open into the hollow or 
open interior 58 of the collar 18, so that air is exhausted 
from the interior of this collar to the atmosphere. 
The compression cap 34 carries an annular, radially 

outwardly extending flange 62 and slides over the insert 
block 32. The cap 34 retains under compression between 
its base 54 and the insert block 32, a resilient sealing 
element 64. The resilient sealing element has a pair of 
apertures 66 and 68 formed therethrough for sealingly 
accommodating the air tube 24 and the water tube 26. 
The collar 18 is internally threaded for threaded engage 
ment with the externally threaded end portion 27 of the 
handle 16, and further includes an annular, radially in 
wardly extending shoulder 70. When the collar 18 is 
threadedly engaged with the externally threaded end por 
tion 27 of the handle 6 in the manner depicted in FIG. 
2, the shoulder 70 bears against the flange 36 of the 
insert block 32, and forces the insert block inwardly in 
an axial direction into the threaded end portion 27 of 
the handle. Since the compression cap 34 is prevented 
from moving in an axial direction with respect to the 
handle 16 because of the engagement of the flange 62 
with the threaded end portion 27, the result of the forced 
inward movement of the insert block 32 is to compress 
the sealing element 64. This effects a tight seal around 
the air tube 24 and the water tube 26. 

Pressed over the protuberant air conduit nipple 38 of 
the insert block 32 is a synthetic resin swivel sleeve 74. 
The swivel sleeve 74 is retained on the air conduit nipple 
38 by a retaining ring 76. At its outer end, the swivel 
sleeve 74 is provided with an annular flange 78, which 
flange is swivelly engaged by a swivel collar 80 having 
inturned flanges 82 which hook over and rotatably inter 
lock with the flange 78 on the swivel sleeve 74 and a 
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shoulder 83 on a nipple fitting 84. The nipple fitting 84 
is provided with a plurality of serrations or ribs 86 which 
function to frictionally retain the flexible air conduit 20 
which has one end thereof pressed over the fitting 84. 
The fiting 84 is provided with an axially extending bore 
88 therethrough, which bore is aligned, and in communi 
cation, with an axial bore 90 which extends through the 
Swivel sleeve 74 into communication with the bore 46 
through the nipple 38. The end of the water conduit 22 
is frictionally pressed over the water conduit nipple 40. 

OPERATION 

In assembling or disassembling the dental drill of the 
invention, disconnection of the handle 16, head 12 and 
drill bit 14 from the fluid supply lines is effected by un 
screwing the collar 18 from the externally threaded end 
portion 27 of the handle. When the collar 18 is loosened 
in this manner, the insert block 32 and the compression 
cap 34 which is pressed thereover, may be easily with 
drawn from the externally threaded end portion 27 of 
the handle 16. The same procedure, with the steps car 
ried out in reverse order, is utilized when it is desired to 
connect the air conduit 20 and water conduit 22 to the 
handle or shank 16 of the drill 10 preparatory to using 
it for drilling. When the internally threaded collar 18 is 
connected to the externally threaded end portion 27 of the 
handle 16 in the manner depicted in FIG. 1, the drill is 
ready for use. 
The swivel connection employed in the invention func 

tions to permit the drill to be rotated about the axis of the 
shank or handle 16 without imparting a twist or torque 
to the air conduit 20. In other, non-illustrated embodi 
ments, the same may be true of the water conduit 22. 
As the dentist, in using the drill, finds it necessary to 
change the angle of drilling by canting or angling the 
bit 14, this is often accomplished by rotating or twisting 
the wrist. This motion will in turn cause the handle 16 
to be rotated about its axis. This rotational movement 
is imparted through the insert block 32 to the swivel 
sleeve 74. The annular flange 78 of the Swivel sleeve 74 
is free to turn, however, in the inturned flange 82 of the 
swivel collar 80, so that no torque or twisting movement 
is transmitted to the air conduit 20 which is connected 
to the nipple fitting 84. Thus, the air conduit 20 remains 
in its relaxed status and is not loaded in resilient deforma 
tion. Thus, there is no force stored in the air conduit 
which acts to constantly oppose the wrist action of the 
dentist in manipulating the drill, so as to make such manip 
ulation more difficult. 
Although a preferred embodiment of the invention has 

been herein described and is illustrated in the drawings, it 
will be appreciated that various changes and innovations 
can be effected without departure from the basic prin 
ciples which underlie the invention. Changes and innova 
tions of this type are deemed to be included within the 
spirit and scope of the invention except as the same may 
be necessarily excluded from the invention by the append 
ed claims or reasonable equivalents thereof. 
What is claimed is: 
1. A dental drill comprising: 
an elongated drill handle; 
a drill head secured to one end of said drill handle; 
a drill bit rotatably journaled in said drill head; 
at least one fluid conduit for conveying fluid to the drill 

handle; 
a swivel sleeve having a bore therethrough and con 

nected to said drill handle, said sleeve having an an 
nular flange thereon positioned concentrically with 
respect to the bore through said sleeve; 

a nipple fitting including a projecting neck portion hav 
ing a bore extending therethrough, and having an 
annular shoulder around said neck portion at one 
end thereof, said neck portion extending into, and 
frictionally engaging, said one fluid conduit; and 

a swivel collar having a first flange engaging the shoul 
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der of said nipple fitting, and having a second flange 
swively engaging said annular flange of said swivel 
sleeve whereby said sleeve and collar can rotate rela 
tive to each other. 

2. A dental drill as defined in claim 1 and further char 
acterized to include a conduit connector fitting connecting 
the swivel sleeve to the drill handle, said conduit con 
nector fitting comprising: 
an insert block having a bore extending therethrough 
and having 

a first portion inserted in said opposite end of the 
handle; 

a flange extending around the outside of said insert 
block at one end of said first portion; and 

a nipple concentrically surrounding a portion of 
the bore in said insert block and projecting into 
said swivel sleeve; and 

a collar threadedly engaging the exterior of the op 
posite end of said handle and including a shoulder 
cooperating with the flange of said insert block to 
force said first portion of said insert block into said 
opposite end of the handle when said last-mentioned 
collar is threaded on said handle. 

3. A dental drill comprising: 
an elongated hollow drill handle; 
a drill head secured to one end of said drill handle; 
a drill bit rotatably journaled in said drill head; 
at least one fluid conduit for conveying a fluid to the 

drill handle; 
a swivel connection swively connecting at least one of 

said fluid conduits to the opposite end of said drill 
handle from said drill head from that to which said 
drill head is rotatably journaled for avoiding twisting 
of said Swively connected conduit when said drill is 
rotated about the longitudinal axis of said drill 
handle; 

fluid tubes extending lengthwise through said hollow 
drill handle, and including end portions extending 
into the hollow interior of said opposite end of said 
drill handle; and 

an insert block detachably engaged with said opposite 
end of Said drill handle and having fluid conveying 
bores extending therethrough, said block having said 
Swivel connections secured thereto for communica 
tion with said fluid tubes through said fluid conveying 
bores, and said fluid conveying bores of said insert 
block receiving said fluid tube end portions. 

4. A dental drill as defined in claim 3 wherein said 
insert block is further characterized as including: 

a flange extending around at least a portion of the out 
side thereof and having a diameter larger than the 
inside diameter of the hollow interior of said opposite 
end of the handle; and 

a collar threadedly engaging the outside of said op 
posite end of the handle, and engaging the flange of 
said insert block to retain said insert block seated in 
the hollow interior of said opposite end of the handle. 

5. A dental drill as defined in claim 3 and further char 
acterized to include 
a compression cap positioned around a portion of said 

insert block and inside said hollow interior of said 
opposite end of the handle, said compression cap 
having a flange extending radially outwardly there 
from, said flange having a larger diametric dimen 
sion than the inside diameter of said hollow interior; 

a resilient sealing element positioned between said 
compression cap and said insert block, and surround 
ing and sealingly engaging said fluid tubes; and 

means for moving said insert block toward said seal 
ing element to place said sealing element in compres 
SO. 

6. A dental drill as defined in claim 4 wherein said 
swivel connection comprises: 

a swivel sleeve having a bore therethrough and con 
nected to said insert block for placing the bore there 
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6 
through in communication with one of the fluid con 
veying bores through said insert block, said swivel 
sleeve having an annular flange thereon positioned 
concentrically with respect to the bore through said 
sleeve; 

a nipple fitting including a projecting neck portion hav 
ing a bore extending therethrough, and having an 
annular shoulder around said neck portion at one 
end thereof, said neck portion extending into, and 
frictionally engaging, said one fluid conduit; and 

a swivel collar having a first flange engaging the shoul 
der of said nipple fitting, and having a second flange 
swivelly engaging said annular flange of said swivel 
sleeve whereby said sleeve and collar can rotate rela 
tive to each other. . 

7. A dental drill as defined in claim 6 and further char 
acterized to include: 

a compression cap positioned around a portion of said 
insert block and inside said hollow interior of said 
opposite end of the handle, said compression cap 
having a flange extending radially outwardly there 
from, said flange having a larger diametric dimen 
sion than the inside diameter of said hollow interior; 

a resilient sealing element positioned between said com 
pression cap and said insert block, and surrounding 
and sealingly engaging said fluid tubes; and 

means for moving said insert block toward said sealing 
element to place said sealing element in compression. 

8. A dental drill comprising: 
an elongated drill handle; 
a drill head secured to one end of said drill handle; 
a drill bit rotatably journaled in said drill head; 
at least one fluid conduit for conveying a fluid to the 

drill handle; 
a swivel connection swivelly connecting at least one 

of said fluid conduits to the opposite end of said 
handle from said drill head and for avoiding twisting 
of said swively connected conduit when said drill 
is rotated about the longitudinal axis of said drill 
handle; 

fluid tubes extending lengthwise through said handle; 
and 

an insert block detachably engaged with said opposite 
end of said handle and having fluid conveying bores 
extending therethrough, said block comprising: 
an air conduit nipple projecting from the opposite 

side thereof from said handle and into said 
swivel connection; 

a water conduit nipple projecting from the oppo 
site side thereof from said handle; and 

a water conduit connected to said water conduit 
nipple. 

9. A dental drill comprising: 
an elongated drill handle; 
a drill head secured to one end of said drill handle; 
a drill bit rotatably journaled in said drill head; 
at least one fluid conduit for conveying fluid to the 

drill handle; 
a nipple fitting having a bore therethrough and an 

annular shoulder thereon concentric to said bore; 
a swivel sleeve having a bore therethrough and con 

nected to said drill body, said sleeve having a flange 
therearound concentric to the bore therethrough; and 

a collar swivelly interconnecting said sleeve and nipple 
fitting and placing the bores of said nipple fitting and 
sleeve in communication with each other. 
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