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5 Claims. (C. 128-224) 
This invention relates to improvements in dental ap 

paratus and has for its objects to provide an improved 
apparatus wherein two tubular needles joined at one end, 
arranged and shaped to be located and operated into a 
tooth cavity, may be associated with a first chamber 
adapted to contain a medicinal liquid and with a second 
chamber adapted to be connected to a source of vacuum 
and to collect liquid and matter drawn from said tooth 
cavity, in particular for dental treatments preparatory to 
covering and sealing of the tooth. 
More particularly, this invention relates to improve 

ments in prior dental apparatuses. Prior apparatus had 
been proved to be very effective for performing a thorough 
and complete cleaning and asepsis of teeth cavities; said 
prior apparatus had however been proved to be subject 
to some limitations and objections, as requiring separate 
sources for pressurized air and for vacuum, for activating 
its ejection and respectively drawing circuits, and as its 
washing, cleaning and asepsis is somewhat difficult. 

Therefore, this invention has for one of its objects to 
provide a new and improved dental apparatus of said 
type, which is adapted to be connected to a sole source 
of pressurized air, namely to the source included in sub 
stantially any dentist's standard equipment, and to be 
used as a regular implement of such equipment, and 
which is provided with and has integrally formed thereinto 
a pressurized air activated source of vacuum. 

It is another object of this invention to provide an im 
proved apparatus wherein the second chamber may be 
readily detached from the remaining components of the 
apparatus for proper and thorough drainage and asepis 
of the interior thereof. 
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. Suction circuits; 

2 
FIG. 2 illustrates at an enlarged scale the details of a 

first form of embodiment of the apparatus, shown in 
longitudinal section on the line 2-2 of FIG. 3. 

FIG. 3 shows the upper portion of same apparatus in 
a transverse section along the line 3-3 of FIG. 2; 
FIG. 4 is an exploded view of the apparatus of FIG. 

2, having part of its components fragmentarily shown; 
FIG. 5 is partly a plan view from above and partly a 

sectional view taken along the line 5-5 of FIG. 3; 
FIG. 6 is a transverse sectional view similar to FIG. 3, 

but showing a modified embodiment of the invention, in 
cluding means for deactivating any of its ejection and 

FIG. 7 is a longitudinal sectional view along the line 
7-7 of FIG. 6, showing an embodiment of the invention, 
Wherein means adapted for ejection of medicinal liquid 
in sprayed form are included; and 
FIG. 8 illustrates, at an enlarged scale and in horizontal 

sectional view along the line 8-8, of FIG. 7, a detail of 
said latter means. 

Referring now to the drawings, wherein like reference 
numerals refer to like parts and elements throughout the 
Several figures, and wherein some minor purely structural 
details had been omitted, as such details appertain to 
current knowledge of the art:.. 

In the side views of FIGS.1 and 2, the pair of tubular 
needles are generally indicated at 10, and the tubular 
braces or elements designed for supporting and feeding 
said needles are indicated at 11. As more completely 
shown in the view from above of FIG. 5, the pair of 
tubular needles include a first ejection pressure fed needle, 
indicated at 10", and a second suction vacuum fed needle, 
indicated at 10'. Similarly, in said FIG. 5 there is shown 
the manner in which the first and second needles are con 
nected to a first and to a second tubular brace 1A' and 1’, 
respectively, appertaining to the ejection and respectively 
to the suction circuit, as described below. 
The tubular needles (substantially of the type of con 

40 
A further object of this invention is to provide an im- . 

proved apparatus which is of the type referred to above, 
of simple and practical construction and capable to pro 
vide long service while withstanding the most severe abuse. 
A still further object of this invention is to provide 

a new and improved apparatus including means adapted . 
for ejecting medicinal liquid either in liquid or in finely 
divided or atomized form, into a current of air, upon 
operator control and action. - 
Another object of this invention is to provide a new 

ventional hypodermic needles) are detachably connected 
to the tips or fore end portions of said tubular braces by 
means of conventional standard shaped and sized cone 
type couplings, generally indicated at 30 in FIGS. 1 and 
2. Preferably, such couplings, singly shown at 30', 30' 

45 

50 
and improved apparatus of the type considered, including. 

... an ejecting pressure activated circuit and a suction vacuum 
activated circuit, and which may be advantageously pro 
vided with operator controlled means adapted for con 
trollably deactivating either the said ejecting or the said 
suction circuit, for full drying of the tooth cavity, or for 
flooding same with a medicinal liquid. 

Other objects and advantages of the invention are in 
- part obvious and in part will be made apparent as this 
description proceeds, and the features which are con 
sidered as new and characteristic will be set forth in the 
appended claims. m ... 
The above and other objects will however be best under 

stood from the following detailed description when taken 
in connection with the accompanying drawings which 
illustrate preferred embodiments of the inventive idea, 
and which form an essential component of this disclosure. 
In the drawings: 

FIG. 1 is a side elevational view of the improved ap 
paratus of the invention, as actually made use of for 
dental treatment; . . . 
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in FIG. 5, include a first and respectively a second coupling 
of differing size, so that erroneous fitting of the needles 
to the correlated braces 11’ and 1 i', respectively, is pre 
vented. - 

According to the art, the fore free end portions of the 
needles are closely adjacent and connected to each other, 
by welding, for example, and suitably curved for proper 
simultaneous introduction into a tooth cavity, as shown 
in FIG. 1, for example. For proper use of the device, 
the apparatus will be accompanied by a plurality of re 
placeable pairs of needles, differingly sized and shaped, 
in particular of differing lengths and partly down-turned 
(as shown in FIGS. 1 and 2) and partly up-turned, for 
treatment of lower and respectively of upper teeth. 
The said ejection and suction circuits include the in 

terior 25 of a first upper chamber 12 and respectively the 
interior 3 of a second lover chamber 13, and are both 
activated by pressurized air fed in direction C, through a 
flexible tube or pipe 14 (FIG. 1) connected to a handle 
15 including valve means which may be operator con 
trolled by pressing on a control lever 16, for example, 
and having a coupling 7 adapted for detachably engaging 
with a male coupling member such as illustrated at 18 
in FIG. 2. The said parts 14 to 17 inclusive embody the 
free end portion of a supply of pressurized air, which is 
a standard equipment of any dentist's office. Such parts 
shall be therefore not further described in detail, pro 
vided that the apparatus is provided with a coupling mem 
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ber 8 sized and shaped to mate with the standard 
coupling 7 of the supply means at disposal. Owing that 
several types of dentist's implements are in actual use, 
the said coupling 8 of the apparatus is preferably in 
tegrally formed at the free end of a tubular brace 19 the 
opposite end portion 21 (FIG. 4) of which is threaded 
for screw connection within a threaded bore 22 provided 
into a head portion 23 of the apparatus. Therefore, the 
apparatus of the invention may be cheaply and readily 
adapted for application to and to be supplied by differing 
supply means on trade, by providing same apparatus with 
a component 19 shaped and provided with a coupling 
member 18 fitting to the pressurized air supply means at 
disposal. 
The apparatus of the invention is therefore, according 

to an important and advantageous feature of the inven 
...tion, adapted to be operated as a standard dentist's imple 
ment, and it might be activated by a sole supply of pres 
surized air, available in any dentist's office. In addition, 
as shown for example in FIG. 1, the apparatus is operated 
by the dentist who grips the handle 15 and acts on control 
16 for handling and controlling same apparatus, and caus 
ing its activation and deactivation, as any dentist is ac 
customed and trained in making use of any pressurized 
air fed implement. . 

... The said bore 22, wherein the pressurized air is sup 
plied, is connected, by a passage 24 in said head portion 
23, to the upper part of the interior 25 of first chamber 
12, wherein a proper amount of medicinal liquid 26 
(FIGS. 2 and 3) may be prepared, by pouring same 
through an upper opening 54 (FIG. 3) provided with a 
pressure retaining plug 55. Within said, first chamber 12 
a nearly vertical duct 27 is located, said duct having its 
inlet opening near the bottom of said chamber and being 
secured at its upper portion 28, by screw engagement for 
example, in the said head portion 23, communicating 
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with a passage 29 (FIGS. 3 and 5), wherein the end por 
tion of tubular brace 11, designed to support and feed 
the ejection needle 10, is forcedly or screw-fitted and 
secured. . . . . . . W. 
The pressurized air fed into the said interior 25 of first 

chamber 12, above the liquid 26, through passages 19, 22 
and 24, therefore applies a pressure to said liquid which 
is consequently upwardly forced in duct 27, passage 29, 
tubular brace 11’ and first needle 10, for ejection thereof 
in the tooth cavity. 
The said bore 22 communicates further with a nozzle 

36 having its outlet in a space 37 in said head portion 23, 
in co-axial relationship with a Venturi type duct 38, 
whose outlet is formed by a plurality of holes 39 provided 
in a portion 40 located outside said head portion 23. A 
cap 41 overlapping said holes 39 is advantageously pro 
vided for rearwardly directing the air flowing from said 
holes to not disturb the patient. Said space. 37 com 
municates with the interior 31 of the second chamber 13, 
preferably through a second vertical duct 42 having its 
inlet at 43 on the upper wall of said second chamber and its 
inlet portion 48 secured in the said head portion 23, in a 
passage 44 connected to said space 37... . . . . 

Preferably, the said duct 42 is formed by a tubular rod 
axially located in said first chamber 12, having an en 
larged head 47 at its lower end portion, adapted to abut 

- in a central recess 46. (FIG. 4) provided in a member 
45 located between said first and second chambers 2 and 
13, respectively. The said first chamber side wall and a 
part of its bottom wall are formed by a perforated cup 
member of transparent material, preferably of glass, and 
such member is secured into the apparatus by being 
tightly sequeezed between the co-axially and oppositely 
arranged head portion 23 and member 45, annular 
gaskets 49 and 50. being 
chamber 12. - . . . . 

The second chamber 13 is co-axially located below said 
first chamber, and formed by a glass made cup element 
having a threading 51 at its upper open edge portion, mat 

provided for sealing the said 

40 

4 
ing with an inner threading 52 formed into an annular 
lower extension integral with said member 45. Such sec 
ond chamber may be therefore readily detached from 
the apparatus, by un-screwing same from member 45, for 
removal of liquid and matters sucked thereinto, and for 
cleaning and sterilizing thereof. Upon removal of said 
chamber 13, the duct forming tubular rod 42 may be at 
its turn un-screwed from head portion 23, so that the 
apparatus may be readily disassembled from time to time 
for proper and throughout cleaning of its components. 
The system including said nozzle 36, space 37 and duct 

38 constitutes a source of vacuum, when said nozzle is 
Supplied with pressurized air or other gaseous medium, 
and the said source is connected with said second cham 
ber 13 by said duct 42. Therefore, as the apparatus is 
Supplied with a pressurized gaseous medium, via said duct 
19, a negative pressure is produced in the interior 3 
of second chamber 3, while a positive pressure is simul 
taneously built up in the interior 26 of the first chamber 
2, and therefore both the suction and the ejection means 
of the apparatus will be simultaneously activated, by 
making use of a sole supply of pressurized gaseous me 
dium. 

inside the said second chamber 13, substantially below 
its upper wall, the outlet 32 of a third vertical duct 33 
is arranged. Said duct 33 is extended through the said 
first chamber 12, without communication therewith, and 
has its upper end portion 34 secured, preferably screw 
engaged, to the said head portion 23, in a further pas 
Sage 35 formed thereinto and wherein the rear end of 
tubular brace 11' (FIG. 5) is fit. The said negative 
pressure is therefore applied to the free end of suction 
needle 10' for drawing liquid and small sized solid mat 
ter from the tooth cavity, simultaneously to the flooding of 
Said cavity with the liquid ejected from the tip of the ad 
jacent ejection needle 10'. 
From the above and by consideration of the showings 

of FiGS. 1 to 5 inclusive, it may be readily understood 
that the novel construction provides an improved and 
advantageous apparatus for dental treatments of the type 
considered, that may be made use of as an implement 
which may be associated to and activated by a source of 
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pressurized air only, namely when connected to any con 
ventional pressurized air supply means included in cur 
rent dentist's equipment. In addition, the apparatus is 
constructed to use the components 4 to 7, of said current 
dental equipment as hand-grip means and as control means 
thereof. The described apparatus is further so con 
structed that its collector chamber 13 (wherein very Septic 
and gangrenous matter may be trapped) may be readily 
fully removed for facilitating elimination and asepsis, 
and that it may be easily disassembled for inspection, 
cleaning, asepsis, upon separation of the essential com 
ponents of the apparatus. 

In the form of embodiment of FIGS. 6 to 8, the ap 
paratus is further provided with valve means adapted for 
selectively deactivating, when required, either its ejection 
and its suction circuits and means. Such valve means 
may be arranged in the modified head portion 23 and con 
Structed as cone-pin type valve members having threaded 
stems 60 and 61, respectively, and button-type heads 62 
and 63, respectively, and adapted to plug the upper Open 
ings of ducts 27 and 33, respectively, upon rotation of 
their button heads. Such valve means may be very use 
fully operated either for flooding a tooth cavity with a 
medicinal liquid, without drawing out same, tipon de 
activation of suction circuit, i.e. by closing passage 39 by 
means of valve 61, and for fully evacuating and drying a 

i tooth cavity, by sucking out its contents, without ejecting 
liquid thereinto, upon disactivation of ejection circuit, i.e. 
by plugging passage 29 by means of valve 60. 

In FIG. 7 there is shown a further feature of the inven 
tion, adapted for ejection of medicinal liquid 26 in spray 

75 
form, When desired. Such feature includes a further 
passage 64 having its inlet in the top wall of chamber 12 
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and its outlet in said passage 29. Such further passage 
64 may be closed and variably choked by a suitable valve 
means having a threaded stem 66, as shown in FIG. 7, 
for example, and may include a portion 65 cross-sec 
tionally shaped, as shown in FIG. 8, for example, adapted 
to impart a turbulence to the flow of air or other gase 
ous medium passing therethrough. 
Assuming that, by means of said valve 66, for example, 

the said further passage 64 is closed, the pressure applied 
in the interior 26 of the first chamber 12 will force the 
liquid in the said ducts and passages in elements 26, 29 
and 11’ and therefore the ejection needle 10' will eject 

10 

the medicinal substance in liquid form. If said passage 
64 is on the contrary open and suitably choked, the pres 
surized air, fed into said chamber, through passage 24, 
will still exert a positive pressure on liquid 26, forcing 
the same in said duct means, as above, towards the 
ejection needle, while escaping at a controlled rate (upon 
adjustment of the choking valve 66) into same passage 
29, wherein a flow including turbulent air and finely 
dispersed liquid will be formed to feed in such form the 

5 
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said ejection needle. Such feature has been proved very 
advantageous for “aerosol' treatment of oral cavity, 
which may be also applied and performed upon removal 
of the paired tubular needles 10 and upon disactivation 
of the suction circuit, i.e. by closing valve 61 (FIG. 6). 
Said latter disactivation is not strictly necessary, but pref 
erable, either because the sucking action would not be 
necessary during said treatments, and because the whole 
amount of pressurized air at disposal for operating the 
apparatus may be supplied to the ejection circuit for best 
production of the atomized flow. 
While the invention has been heretofore described and 

shown but in few preferred forms of embodiment thereof, 
it is indicated that the invention is not limited to the 
very details shown, and that said details should not be 
taken as restrictive of the invention, as it is obvious that 
various modifications in design may be resorted to by those 
skilled in the art to which this invention appertains, 
without departing from the spirit and the scope of the 
invention, as defined in and by the appended claims. 
Without further analysis, the foregoing will so fully 

reveal the gist of this invention that others can, by apply 
ing current knowledge, readily adapt it for various ap 
plications in the dentistry and in general in therapy 
fields, without omitting features that, from the standpoint 
of prior art, fairly constitute characteristics of the inven 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the range of equival 
ents thereof. 

Having thus described the invention, what is claimed 
as new and desired to have protected by Letters Patent 
S. 

1. An apparatus for treating tooth cavities comprising, 
in combination, an upper head portion; first chamber 
means adapted to contain a medicated liquid to be dis 
charged into a tooth cavity to be treated; second cham 
ber means adapted to receive liquid and extraneous mat 
ter.from the tooth cavity, said first and second chamber 
means being arranged beneath said upper head portion, 
said second chamber means arranged beneath said first 
chamber means; means connecting said second chamber 
means to said first chamber means; means connecting 
said first chamber means to said upper head portion; a 
main duct formed in said head portion and having an 
open end communicating with the atmosphere; inlet 
means adapted to be connected to a source of compressed 
air and communicating with the other end of said main 
duct; first passage, means providing communication be 
tween said main duct and said first chamber means so 
that compressed air entering said main duct through 
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6 
said inlet means will pass into said first chamber means 
to provide pressure on a liquid therein; Venturi means 
located in said main duct downstream of said first pas 
sage means and communicating through said open end 
of said main duct with the atmosphere, said Venturi 
means forming in said head portion a suction chamber; 
Second passage means providing communication between 
said suction chamber and said second chamber means so 
as to provide during flow of compressed air through said 
Venturi means a partial vacuum in said second chamber 
means; first feed duct means having an upper portion 
extending substantially normal to said common axis 
and being formed at least in part in said head portion 
and a lower portion extending in said first chamber means 
below the level of liquid therein; second feed duct means 
having an upper portion extending substantially normal 
to said common axis and being formed at least in part in 
said head portion and a lower portion extending into 
said second chamber means; and a pair of hollow needles 
fluid-tightly connected at one end thereof and carried by 
said upper portions of said first and second feed duct 
means, respectively, said feed ducts and said needles are 
located above said first chamber means, said needles hav 
ing free ends adapted to be located in the tooth cavity 
to be treated and said free ends being when said ap 
paratus is held in a substantially vertical position located 
at a higher elevation than the level of liquid in said first 
chamber means. 

2. An apparatus as set forth in claim 1 wherein said 
upper portions of said first and second feed ducts extend 
substantially parallel to and respectively at opposite sides 
of said main duct. 

3. An apparatus as set forth in claim 1, wherein said 
first and second chamber means are arranged removable 
from said portion. 

4. An apparatus as set forth in claim 3, wherein said 
first chamber means has a bottom wall having a down 
wardly extending annular flange formed with a screw 
thread and said second chamber means having a periph 
eral wall threadingly engaged at an upper portion thereof 
in said screw thread of said flange. 

5. An apparatus as set forth in claim 4, wherein said 
bottom wall of said chamber - means is formed with a 
stepped bore therethrough having a lower cylindrical por 
tion of larger diameter than the upper portion thereof 
so as to form a shoulder between said portions, and 
wherein said second passage means is formed by a tube 
having at a lower end thereof an enlarged rim portion 
located in said lower portion of said bore and engaging 
said shoulder, said tube having an upper portion thread 
ingly connected with said head portion so that said tube 
serves also to removably connect said first chamber 
means to said head portion. 
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