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13 Claims,

This invention relates to improvements in

(CL '32-*33) ,

dental appliances and has for one of its objects

the provision of an instrument of simple and
practical construction which is employed for the
injection of fluids into the oral cavity for vari-
Qus purposes, such as an aid to the cleansing
thereof during the course of an operation, the
reduction of the temperature of the teeth when
drill work is being performed and for diagnostic
purposes.

" Another object is to facilitate the control of
the flow of air and water through the injector
tube and into the oral cavity by the provision of
an improved valve means supported directly on
the instrument and so arranged thereon that
the dentist can manipulate said valve means with
the same hand that holds the instrument in po-'
sition.

Another object is to provide. illumination for
the oral cavity by mounting & lamp on the in-
strument in such manner that fiuid being with-
drawn by the latter from the oral cavity will be
circulated around sald lamp to reduce its tem-

perature, thereby avoiding possible injury to the .

tissues of the mouth. ,
Another object is to utilize the cooling effect of
fluid being injected into the mouth to further

reduce the temperature of the lamp by so ar-’

rangihg the latter that a portion of said ﬂuid‘
will impinge directly thereon.

‘The above and other.objects will appear more
clearly from the following detailed description
when taken in connection with the accompany-~
ing drawings which illustrate preferred embodi-
nments of the inventive idea.

In the drawings: )

Fig. 1 is a side elevation, partly in section, of
one form of instrument embodying features of
the present invention.

Fig. 2 is a fragmentary elevation, partly in
section, taken at right angles to Fig. 1.

Fig. 3 is an enlarged transverse section on the
line 3—3 of Fig. 2 taken through a portion of the
valve mechanism and showing the valve body in
opened position to permit passage of s fuld
therethrough

‘Fig. 4 is a similar v1ew showing the valve in
closed position.

‘Fig. 5 is an enlarged sectional view through
a portion of the instrument shown in Fig. 1,

Fig. 6 is a section on the line 6—86 of Fig. 5.

Fig. 7 is a perspective view of an incandescent.

lamp and its jacket.

Fig. 8 is an elevation of another form of jacket .
b5

. with the lamp positioned therein; -
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Pig 9isa fragmentary elevation, partly in sec-i
tion, of another type of instrument embodying,
féatures of the present invention. :

‘Fig. 10 is a similar view taken at right angles,

* to Fig. 9, and

Fig. 11 is an enlarged section on the line | l——l { (
of Fig. 9. .

The instrument illustrated in Figs, 1 to 5 is
of the type shown in my United States Patent.
No. 2,274,893, dated March '3, 1942 and comprises’
an eJector tube generally indicated by the nu-.
meral 12." Said tube consists of a handle section
13, an intermediate curved section 14 threaded at’
ohe ‘end onto the section 13, and an angular

"mouthpiece section I8 the inner portion of which
- extends at right angles to the section {3 while

its ‘outer portion is at an oblique angle thereto.’
The inner end: of sald section 15 is reduced to

ﬁt into the adjacent end of the section 14 and

20

8 bead and groove formation 18 frictionally in-

.- terconnects the sections in a manner which per-
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mits relative rotation of the section 15 with a
consequent ability to shift the outer extremity.
theredf to the right or left of the floor of the
mouth so that it may be moved out of range of

the ‘field of work, without movement of the han-’
dle'section 18, The lower end of the latter sec-
tion extends into a flexible sheathing (T of any
suitable material where it is joined to a pipe 18

in which suction may be created in any preferred;
manner, such as shown in the above mentioned .
patent, this suction being utilized to withdraw or

discharge ‘saliva and other accumulations from
the mouth during the course of an operation.

The free extremity of the mouthpiece section
15 is provided with a removable head 19 of sub-
stantially spherical form having slits or open-

ings 20 therein through which fluids and other )
matter will enter the head and be drawn off by
the suction in the ejector tube when said head is
resting of the floor of the mouth. To removably

- support the head 19 on the section i5, the latter )

is provided adjacent its extremity with an annu- .
lar groove 21 for receiving the ends of the slit’
portions of the head, T

Associated with the ejector tube 12 and mount--
ed directly thereon is a smaller fluid injector’
tube comprising the intérconnected lower and
upper sections 22 and 23, respectively, which‘

-conform to the contour of said tube 12 and are

utilized 'to inject ‘water and air into the oral’’
cavity under the control of a valve mechanism
presently to be described. The free end of the *
Injector section 23 extends through a block 4
‘and terminates ‘in"an upwardly directed nozzle
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25. A small valve 26 is slidable in the block 24
and may be used to regulate the size of the nozzle
opening and thus control the volume of the spray
emitting from said nozzle. At a point contiguous
to the elbow of the section 5 of the ejector tube
and adjacent the nozzle 25, the tube section 23
is provided in its underside with a small port or
vent 271 through which a limited quantity of the
injected fiuid will be permitted to escape for a
purpose which will appear in the course of the
description. : :

Air and water, under pressure, are fed to the
injector tube from suitable sources connected to:
the flexible hoses 27’ and 28, respectively, which

are enclosed within the sheathing 1 and-joined

therein to the pipes 29 and 30 leading to- the
valve mechanism which controls the feed of the
fluids to the injector tube section 22, the lower
end of which is provided with the branches 31
and 32 also connected to said mechanism.
Generally, this valve mechanism is mounted di-
rectly-on the handle section 18 of the ejector tube
and is so designed that it'may e grasped in the
hand and controiled thereby for the admission
of air or water from the sources of supply into
the injector tube and through the nozzle 28 there-
of, Specifically, said mechanism comprises a
base plate 33 suitably secured to the tube section
I3 and tapered longitudinally, as shown in Fig. 1.
Said plate is thickened along its center portion
as indicated at 34 (Figs. 3-and 4) and these por-
tions act as a support for the complemental valve
bodies 35 which are secured thereto by cement or
other suitable means. Each valve body is of an
elongated formation ard substantially oval in
cross-section and is made of a compressible ma-
terial of any desired nature. The valve is pro-

vided therein throughout its fength with a slit.

36 the width of which may be varied as desired.

The lower end of the valve receives the upper end <

of its associated pipe 29 or 30 to establish com-
munication between the latter and the slit .36
which constitiutes a channel through which the
fivid Aows into the branch 31 or 32 and thence
into the injector tube. The pressure under which

the fiuid enters the pipe 29 or 80 is sufficient to.

force open the slit ‘36 when pressture upon the
valve body is relieved in. a ‘mianner to presently
appear, and it may be that, under certain con-

ditions in which pressure upon the body is being.

mzintained, a slight amount of fluid may pass
through said body when not ‘intended, but this
condition is not detrimental to the effective op-
erdtion of the device. .

In order to maintain. pressure upon. the valve

bodies to substantially shut off the flow of fluld:

therefrom and to relieve such pressure to permit
of said flow wlen desired, each valve 35 has as-
sociated therewith a lever 37 which is mounted
upon @ pivot 38 carried by the base plate §3. The

two levers extend longitudinally over the valve.
bodies 38 and the handle portions 39 of said levers.
are arranged along and on opposite sides of the

handle section {3 of the ejector tubeso that they
may be conveniently engaged. and depressed by
the thumb of the hand which is used. to .grip
the instrument. The lever 37, which controls the
flow of water through the right hand valve 38
(Fig. 2) is serrated or similarly marked, as indi-
cated at 48, to enable the operator to identify, by
touch, the proper lever to be depressed. As best
shown in Figs. 3 and 4, each lever 37 is increased
in thickness in the portion thereof overlying its
valve 35 and said portion rests upon ‘the upper
surface of said valve so that it may exert a down-
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ward pressure thereon to close the channel 36.
This downward pressure is accornplished through
*the medium of a resilient means in the form of
a bowed spring element 41 which is spread so as
to engage one extremity thereof with the lever 31
and its other end with the under surface of the
base plate 33. When so positioned the spring ex-
erts & downward pressure upon the valve to keep
its channsl closed until the end 38 of the lever
is depressed, whereupon said pressure is reiieved
and.the desired: fuid will. flow into the injector
Provision is made o vary the amount of
-pressure upoit the valve by the spring 4f. This
is accomplished by adjusting the spring along the
iever to different distances fromi the fuicrum
thereof: To designate these different positions
and aid in retaining the spring in its adjusted
‘position, the upper surface of each lever 37 is
provided with a longitudinal row of spaced re-
cesses 42 and a similar row of recesses 43 is pro-
vided. for each lever in the bottom surface of
the base piate 33, said recesses receiving the ends
- of the spring 41, as shown in Figs. 3 and 4.
' The invention further contemplates improved
meaxs for illuminating the oral cavity while the
instrument is in operation. This illumination is
accomplished by a small incantescent lamp 44
which is inserted into the horizontal portion of
the mouthipiece section {5 through an opening 45
formed therein at the elbow of said section, and
when said lamp is in proper position its outer end
will project slightly beyond the adjacent suriace
of said section so as to afford the propsr amount.
of illumination. Also, the projecting end of the
lamp will be positioned direcily beneath the port,
27°in the injector tube so that any fluid dropping.
through. said port will impinge upon the end of
the lamp and thus @id in reducing its tempera-
ture. .
The major portion of the lamp 44 is enclosed
- within a cylindrical metal jacket 46 which is re-
movably mounted within the horizontal portion
of the section {5 by insertion through the open-
ing 45 and is directly in the path of the fluid being
withdrawn from ‘the mouth by suction. A head
" 41 on the jacket seals the opening 45 to pre-
vent leakage at this point.and a detent 48 on the.
tube engages a recess 49 in the jacket to frie-
tionally maintain the latter in position. By To-
cating the jacket in the path of flow in the tube
i%, this flow is employed to further reduce the
temperature of the Tamp 44 and, to this end, said
jacket. is provided, -as shown in Figs. 5, 6 and. 1,
with & circulatory channel $§ opening into the
under side thereof and extending longitudinally.
‘to the rear end of the jacket. "The provision of
this channel permits the fluid ‘flowing upwardly
in the section 43 to come ‘into direct contact.
with the lamp with the result that the tem-
perature of its. casing will be reduced to -an ex-
‘tent that possible.contact thereof with the tissues
of the mouth will not ve injuricus.or painful. The
fluid passes through the jacket and thence flows
downwardly imto the discharge pipe 8.
Inthe form of jacket shown,in Fig. 8, the body.

“thereof is provided with a spiral channel 51 ex-

tending the major pertion .of the length.of the

jacket and it, like the channel 50, receives the

discharge fluid in the section 1§.and. circulates-t

abolt the lamp within the jacket for direct.con~
“tact therewith.

To supply current to the lamp. 44, two condue-
tors 52 and 53 (Fig. 1) are extended upwardly
from a suitable source through the sheating A3

_and the lead 52 is grounded on.the ejector tube 12,
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s

while the lead 53 passes upwardly:through said
tube and is connected to the binding, post 54 (Fig.
5). which carries a.contact.55 for engagement by
one terminal of the lamp 44, the other terminal
of which contacts. the. jacket..46. which.
with the grounded tube:12, th
circuit, for the lamp.. -, o

In Figs. 9 to 11, the invention is shown in.its
adaptation to an instrument of the type disclosed
in my United States Patent No. 2,393,319, dated
January 22, 1946. The part of the instrument
shown herein comprises an ejector tube 56 which
supports -an -injector tube 57 the upper end of
which terminates in an angularly disposed noz-
zle §8 upon which: a mirror 59 is mounted at an
oblique angle so that its reflecting surface faces
the inlet end of the ejector tibe 56. Said inlet
end is made to accommodate a lamp jacke

t 46
in which g-lamp 44 is mounted and supplied with
currentiin the manner . previously described.
Rays from the lamp 44 are reflected by the mir-
ror 59 so that they will be directed into the oral
cavity when the instrument:is’properly:held. in
position.. -:As water from the nozzle 58 is sprayed
upon a surface, a certain amount thereof  will
rebound outwardly and fall directly or drain from
the mirror 59, into a drain pan 68’ mounted upon
and partially enecircling the inlet end of- the tibe
56, and this pan communicates with the'channel
50 in the jacket 46 so that the liquid will be cir~
culated around the lamp 44 to ¢ool the same be-
fore flowing down into the tube 56. e

What is claimed is: .- . “lio0 i R

1. In a dental appliarice, an ejector tube for
conveying fluid from the oral cavity, a lamp ear~
ried by said tube for illuminating said cavity,
and a jacket for said lamp insertable into said
tube in the path of fluid being conveyed from
said cavity, said jacket having g spirally formed
circulatory channel therein for the admission of
said fluid for direet contact with the portion of
said lamp within said jacket.

2. In a dental appliance, an ejector tube for

" eonveying fluid from the oral cavity, g fluid in-
Jector tube extending along said ejector tube for
a portion of its length and terminating in a spray
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nozzle and further having a port adjacent said

nozzle, and a lamp insertable into said ejector
tube adjacent said nozzle and having its outer
end positioned in proximity to said port and ar-
ranged with respect thereto so that fluid exiting
from the latter will impinge on said outer end
of the lamp..

3. In a dental appliance, a fluid injector tube
having branches for the admission of air and
water into said tube, a compressible valve body
connected to each branch and having a substan-
tially oval cross sectional configuration to form
opposed substantially flat pressure surfaces, each
body being provided with a slit therethrough
whose width extends in the direction of the trans-
verse elongation of said body, a support for said
valve bodies engaging a certain pressure surface
of each body, and a control lever for each body

60
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and having a pressure portion engaging the sur- °

face opposed to the last named surface and being
of a width substantially that of said slit.

4. In a dental appliance, an ejector tube hav-
ing an angular mouthpiece forming two sections
and having an opening contiguous to the inner
adjacent ends of said sections, a lamp jacket in-
sertable in said opening and extending into one
of said sections and provided therein with a cir-
culatory channel, and a lamp mounted within

70

76

said jacket and having its. llluminating end pro-.
Jecting outwardly. from the other, of said mouth-
piece sections, : ... .- S i b o Tl e
5..In a. dental -appliance, an ejector tube:for,
conveying fluid from the oral.cavity, a lamp; car=
ried by said tube, and a jacket fitted within said.
tube .and. having. circumferential cengagement,
with the interior wall thereof and in-which said
lamp snugly fits, said jacket having a.circulatory

‘channel cut-through the wall thereof to expose

the lamp surface to the.:fluid from said ‘cavity,
the lamp being only. partly enclosed: by the jacket:
and: haying its forward end exposed out of. the.
Jacket.and also extending out of the ejector.tube.
6. In a dental appliance, g fluid: ejector tube.
having hranches for the admission of :air. and,
water into the same, s compressible valve ‘body
connected. to each of said branches and. having
a fluld channel therethrough, a lever for.each
valve body operable. to control the opening: and:
closing of the fluid channel .therein, said levers
being pivotally. mounted at points -adjacent to:
one end of .the valve bodies, and a spring ele-.
ment engaging each lever and exerting: pressure

5 thereon, said spring element being adjustable to-,

ward and away from the pivot for the lever. to:
thereby locate said spring element at.various
positions on the lever to -exert. varying  pressure:
thereon and against the associated valve rbody.

7. In.a dental appliance of. the.character de-
scribed, a handle portion, a fluid ejector tube ex=:
tending from said handle portion and, having:
branches for the admission of. air-.and water:
into said tube, a mounting plate secured to said
handle portion, a compressible valve body for
each of said branches carried by said plate and
having a fluid passage therethrough, o lever for
each body pivoted on said plate and having a
bressure-applying portion bearing on its 2850~
ciated valve body, and a spring element of sub-
stantially C-shape straddling the pressure-apply-
ing portion of the lever, the associated valve
body and the plate, said spring element having
its opposite ends respectively engaging against
the plate and against the DPressure-applying part
of the lever.

8. In"a dental appliance as pbrovided for in
claim 7, wherein the DPressure-applying portion
of each lever is provided with g plurality of lon-
gitudinally-spaced recesses adapted to selectively
receive one end of the C-shaped spring.

8. In a dental appliance of the character de-
seribed, a handle portion, s fluid ejector tube
extending from said handle portion and having
branches for the admission of air and water into
said tube, a compressible valve body for each of
the branches, a plate carried by the handle and
interposed between the valve bodies ahd said
handle, a lever for each valve body pivoted on
sald plate and having a pressure-imposing part
disposed against the outer side of the valve hody,
means for imposing spring pressure on each of
the pressure-imposing parts of the levers com-~
prising a spring having one part operative
against the rear of the plate and another part
operative against the front face of the pressure-
imposing part, and spaced seats on the face of
the pressure~-imposing part for selective engage-
ment by the part of said spring.

10. In a dental appliance, an ejector tube hav-
ing an inlet, an injector tube having an end
thereof extending beyond said inlet and termi-
nating in a nozzle, a mirror through which the
nozzle extends and .carried by said injector tube
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at an obliqué axigie thereto with: the'face of said

mifror: adincent: said inlet, 2 lamp:mounted in

the inlet, a jacket disposed around the lamp and
provided with-a channel;-a drain pan- carried by
the-inlet-end of said ejector tube and communi=
cating With the-channel to thereby receive liquid
sprayed from the injector-tube and direct-it into
said: channel and-into-the ejector fube. <

11, In a.dental appliance; sn ejector tube 161

conveying fuid from the oral cavity, a-fluid in-

jector tube extending along said ejector-fube for
a-portion of itslerigth and términating in.an out-
let end, and & lamp reeesived in-said ejector tube,
said. lamp. having’ its outer end positioned in
proximity to the outlet-end and lotated to teceive

at least:some portion of the fluid emanating from:

the-outlet end:of the ihjettor tube.

12, In & deutal-applianee, an ejector tube for

conveying fluid fromrthe oralieavity, &4 lamp car-
ried. by said tube for illuminating said cavity, &
jacket for said lamp insertable into said tube in
tite path of fluid being conveyed from- the cavity,

the:lamp being housed: in said: jacket with the

end of the lamp extending out of and Torwardly
of the tube and the jacket therein, said’ jacket
being. formed ‘with 4. eirculatory channel for the
admission of said: fluid for divect confact with

the’ portion of the lawp that is located Wwithin

said jacket.
13..In 4 dental appliance, an ejector tuke for

conveying fluid from the oral.cavity, an injector

tube extending along said ejector tube fora por=

tion of its length and terrminating in' an outiet
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end, a-lamp-fAtted in-the ejector tube-and having
amend protruding out of said tube and positioned
in proximity to the outlet end-of the injector tube
and! i position. to receive at-least some of the
fluigi sprayed from’ said injector tube, 2 jacket
arranged withinthe ejector tube and surrounding.
that portion of the lamp which is located within
said-ejector tube; the jacket being provided with
o circulatory channel: for the admission of Buid
entering said ejector tube and permitting direct
contact of said fuid with that portion’ of the

.1é1fmp that is-located within the jacket.
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