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3 Claims. (Cl. 12S-224) 

The present invention relates to a dental instrument, 
and is more particularly directed to a dental instrument 
commonly called a syringe wherein a supply of a liquid 
such as water or liquid medicine, or a supply of only air, 
or a supply of both liquid and air may be selectively ob 
tained from one instrument. 

According to the present invention, there is provided 
an improved dental instrument wherein an axis tube hav 
ing a forwardly projecting double tube type of nozzle is 
provided therein with a liquid passage system and an air 
passage system, each of said systems having therein a 
respective valve means, and a pair of operation arms for 
operating their respective valve means are disposed be 
tween a push button and the axis tube so that one or the 
other or both of two operation arms may be selectively 
operated if one end or the other end or middle portion 
of the push button is depressed. 

In order that the invention may be clearly understood 
and readily carried into eiiect, the same will now be ex 
plained more particularly with reference to and by the 
aid of the accompanying drawings, wherein: 

FIG. 1 is a plan View of the dental instrument of the 
present invention, . 

FIG. 2 is a plan View, partly in section, of the same, 
FIG. 3 is a sectional view taken along the line III-_III 

in FIG. 1, 
FIG. 4 is a sectional view taken along the line IV-IV 

in FIG. 2, 
FIG. 5 is a sectional View taken along the line V-V 

in FIG. 3, 
FIG. 6 is a sectional View taken along the line VI-VI 

in FIG. 4, 
FIG. 7 is a side view, half in section, of a valve means, 
FIGS. 8, 9 and 10 are diagrammatical Views showing 

the manner of operation of the instrument. 
Referring to the accompanying drawings, numeral 1 

denotes an axis tube having a front tube 2 attached to 
the front end thereof and a rear tube .3 attached to the 
rear end of the same, and numeral 4 denotes a nozzle of 
a double tube type extending forwardly from the front 
end of the front tube 2. The nozzle 4 comprises an inner 
tube 5 for liquid and an outer tube 6 for air, and simi 
larly the front tube 2 comprises an inner tube 7 for liquid 
and an outer tube 8 for air, which two tubes 7 and 8 
are at their front ends in communication with the inner 
and outer tubes 5 and 6, respectively, of the nozzle 4. 
The front tube 2 has within the outer tube 8 an electric 
heater 9 surrounding the inner tube 7 for heating the 
air passing through the outer tube 8. Within the axis 
tube 1, are provided bilaterally a liquid passage system 
10 and an air passage system 11. The liquid passage 
system 10 comprises a series of three successively com 
municating inlet, intermediate and outlet passage bores 
12, 13 and 14, respectively, and similarly the air pas~ 
sage system 11 comprises a series of three successively 
communicating inlet, intermediate and outlet passage 
bores 15, 16 -and 17 respectively. The intermediate 
passage bore 13 of the liquid passage system is in com 
munication by passageway 18 withl the inlet passage bore 
12 and by passageway 19 with the outlet passage bore 
14, and similarly the intermediate passage bore 16 of 
the air passage system 11 is in communication by passage 
way 20 with the inlet bore 16 and by passageway 21 
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with the outlet bore 17. The inlet passage bores 12 
and 15 are connected at their rear ends with a liquid 
supply pipe 22 and an air supply pipe 23, respectively, 
and the outlet passage bores 14 and 17 are at their front 
ends in communication with the inner tube 7 and 
the outer tube 8, respectively, of the top tube 2. Though 
not illustrated in the drawings, the liquid supply pipe 22 
is connected with a source of liquid under pressure such 
as of water or medicine liquid, and the air supply pipe 
23 is in communication with a source of pressure air, 
as in the conventional case of this kind of instrument. 
The two passage systems 10 and 11 have, within their 
respective intermediate passage bores 13 and 16, their 
respective valve means 24 and 25 for opening and closing 
the passages, and at the rear sides thereof are provided 
respective push pistons 26 and 27 for operating the valve 
means 24 and 25. As clearly shown in FIG. 7, each of the 
valve means 24 and 25 comprises a valve 28 having a 
valve rod 29 extending rearwardly therefrom, and the 
rod 29 which slidably extends through a valve casing 
3@ is urged rearwardly by a spring 31 so that in the usual 
condition the top opening 32, that is, the valve open 
ing is closed by the valve 2S. Numerals 33 and 34 de 
note springs for urging rearwardly the two push pistons 
26 and 27, respectively. 
The axis tube 1 is recessed at the upper surface por 

tion thereof to form a cavity 35, and above the cavity 
35 is provided a push button 36. Within the cavity 35, 
are provided a pair of bell cranks 37 and 38 for pushing 
the rear ends of the respective pistons 26 and 27, a pair 
of intermediate levers 39 and 40 for operating the bell 
cranks 37 and 38, and a pair of upwardly projecting 
operation arms 41 and 42 for operating the levers 39 
and 4t), though in the embodiment shown on the draw 
ings the lever 39 and the operation arm 41 are integral 
one with another. The two operation arms 41 and 42 
are so arranged that the lower ends thereof are disposed 
within the cavity 35 in rear and front relation and are 
pivotally attached to the front and rear portions of the 
push button 36. The upper end of the arm 41 is allowed 
to slide forwardly and backwardly along a guide groove 
43 made in the side walls of the push button 36. Nu 
meral 44 denotes a switch for the heater 9, and a lever 45 
projecting rearwardly from the bell crank 38 serves to 
operate the same. Numeral 46 denotes leading wires 
for connecting the heater 9 with an electric source, not 
shown. 

If, in this instrument, the front end portion a of the 
push button 36 is depressed by an operator by his finger 
as shown clearly in FIG. 8, the bell crank 37 is inclined 
in a clockwise direction through the operation arm 41 
and the intermediate lever 39 for pushing the piston 26 
forwardly to open the valve means 24, whereby the 
liquid passage system is opened and liquid is allowed to 
pass therethrough to project from the top of the nozzle 
4 through the inner tubes 7 and 5. In this case, the other 
operation arm 42 is not operated at all. If, then the 
rear end portion b of the push button 36 is depressed 
as shown clearly in FIG. 9, the bell crank 38 is inclined 
clockwisely through the arm 42 and the lever 40 for 
pushing the piston 27 forwardly to open the valve means 
25, whereby the air passage system is opened and air is 
allowed to pass therethrough to project from the front 
of the nozzle 4 through the outer tubes 8 and 6 while 
being heated by the heater 9. In this case, the other arm 
41 is not operated at all. If, furthermore, the middle 
portion c of the push button is depressed as shown in 
FIG. 10, the two arms 41 and 42 are simultaneously 
operated and both liquid and air systems are opened by 
the same action as described before, whereby liquid and 
air are both allowed to project at the same time from 
the front of the nozzle 4 for producing a spray. Advan 
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tages are such that, as described above, three different 
kinds of using effect can not only ‘oe accomplished by 
one instrument but also be selectively obtained at will 
by one push button by'only changing the push position 
thereof for enabling to handle the same with one hand, 
such one operation being preferable for a dentist who is 
forced to always use both his hands during his medical 
treatment. 
What I claim is: 
1. In a dental syringe having an air passageway and 

a water passageway, valve means for said passageways 
comprising a pair of valves each positioned in and nor 
mally closing one of the syringe passageways, a> push 
button, a pair of bell crank levers pivotally connected 
tothe syringe and each positioned for at times engaging 
and opening one of said valves, a pair of operating arms 
pivotally connected to the syringe and each having an 
end pivotally connected to an opposite end portion of 
said push button, a pair of intermediate levers pivotally 
connected to the syringe and each being positioned for 
being selectively pivoted by one of said operating arms 
and thus pivoting one of said bell crank levers upon the 
manual pushing of the end of said push button connected 
to their respective operating armor both intermediate 
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arms being pivoted upon the manual pushing of an inter 
mediate portion of said push button. 

2. In a dental syringe as claimed in claim l wherein 
an electric heater surrounds the syringe air passage, a 
source of electric current is connected to said heater, a 
switch controls the passage of electric current to said 
heater from said source thereof and means operatively 
connects the valve for the air passageway to said switch 
for closing said switch upon the opening of said valve. 

3. In a dental syringe as claimed in claim 1 wherein 
one of said intermediate levers is integral with one of 
said operating arms and said integral operating arm is 
slideable as well as pivotally connected to said push 
button. 
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