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of Delaware 
Application April 8, 1952, serial No. 281,127 

(C. 219——39) 1. Claims. 
1. 

This invention relates to the art of syringes, 
and more particularly, to Syringes of the type in 
cluding means for heating a fiuid to be projected 
in a mist or spray, such as the Warm air syringes 
employed in dental and other medical practices, 
the chief object of the invention being to provide 
a syringe of Such character having a more simple 
and practical type of construction capable of op 
erating in a more reliable and convenient manner. 
To these and other ends the invention resides 

in certain improvements and combinations of 
parts, all as will be hereinafter more fully de 
scribed, the novel features being pointed out in 
the claims at the end of the specification. . 

In the drawings: w 

syringe embodying the present invention; 
Fig. 2 is a similar view showing portions of the 

syringe broken away in Fig. 1; a - 1 
Fig. 3 is a transverse sectional view on the line 

3-3 in Fig.1; ? ? . . ??? ??? 

Fig. 4 is a transverse sectional view on the line 
4-4 in Fig. 1; -- . - - - - - 

Fig. 5isa perspective view of a movable con 
tact shown in Fig. 1; ? ? - ?? - - - - 

5 

20 

25. Fig. 6 is an enlarged sectional view of portion 
9f the syringe shown in Fig. 1 but with the switch 
and valve actuating means partly moved to 
ward operating position, and 

Fig. 7 is a view similar to Fig.6 but showing the 
valve open and the contact closed as in normal operation. 
The embodiment of the invention herein dis closed, by way of illustration, comprises, prefer 

ably, an elongated body indicated generally at 9, 
including the tubular handle portion or sleeve 
containing operating parts as hereafter described. 
One end of sleeve if has fixed therein a head 12 
carrying a nozzle indicated generally at 13, to 
which the fluid is supplied through passageways 
through the syringe body 9. The other end of 
the body is provided with conducting means, in 
dicated generally at 4, adapted for connection 
with a source of air under pressure and with a 
Source of electrical current for operating the 
Jheating means in the nozzle. . ... ?? . ? ... ? ??? 

The nozzle comprises an outer tubular casing 
5. threadedly. Secured in a Socket in the Syringe 
head 2 and containing. electrical resistance heat 
sing means of any known or suitable variety, the 
particular construction of which forms no part of 
the present invention. Air is supplied to this 
heating means or unit through a passageway 6 
t in communicating with a passageway in the 
syringe body, and is discharged through an open 
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Fig. 1 is a fragmentary sectional elevation of a 

2 
ing 7 adjacent the opposite end of the heater 
into a chamber 8 communicating with the inner 
end of a nozzle tubets having a discharge tip 20, 
the inner end of the tube 9 being detachably se 
eured to the casing 5 by any known or süitable 
means, as well'understood in the art. One termi 
inal of the resistance element of this heating unit 
is connected with its metal sleeve 2; which ex 
tends into the socket in head 2 and is electrical 
ly connected through associated parts with the 
head and with handle sleeve? . The other termi 
nal of the resistance element is connected with a 
metai post 22 extending from the inner end of the 
unit and carrying a hollow metal screw cap 23 
through which the air passageway f6 is formed. 
The heating unit is seated in the socket of the 
head against a pair of washers 28 of insulating 
material bottomed in the end of the socket, as 
shown, and these washers are secured to the cap 
23 by a threaded nut 25. Fixed in electrical con 
tact with nut 25 is one end of a conductor 26 passing downwardly through a longitudinal pas 
sageway 27 in the head and electrically connect 
led to one end of a sleeve 28 which is supported in 
and insulated by a sleeve 29 of insulating ma 
terial fitted into the end of passageway 27 in the 
head. Sleeve 28 forms one of the contacts of the 
switchcontrolling the heating unit which will now 
be described. . . . . . . . 

The switchcontrolling the circuit of the heating 
unit comprises preferably the sleeve 28, station 
arily positioned in the syringe body as already de 
scribed and a cooperating contact movable into 
and out of engagement with it as hereafter de 
scribed. Sleeve 28 has at its inner end an out 
wardly turned narrow flange 30 seated on an out 
wardly turned flange 3i of the insulating sleeve 
29, Flange 3i has retaining rim 32 spaced from 
the flange 39 of sleeve 28 for a purpose hereafter 
described. ?? " " ?- v . . . . . . . . . .', 'w. 

The movable switch, contact is preferably, pro 
vided by a metal sleeve. 33. (Figs. 1, 6 and 7) 'slid 
ing in a bearing recess 34 in a tubular plug 35 
of insulating material fixed in position in the 
handle sleeve, ii. as hereafter described. Sleeve 
33 has a longitudinally projecting rim 36 posi 
tioned for engagement with fiange 3 of sleeve.28 
as sleeve 33 is slid longitudinally of the body in 
its bearing 33. This rim of sleeve 33 is formed 
with notches 37 (Fig. 5) for the passage of air 
through the body while the switch is closed as 
hereafter described. The adjacent end of sleeve 
33 is formed with a circumferential groove 38 
for receiving and holding one end of a coiled com 
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pression Spring 33 having its other end in en 
gagement with flange 3 of Sleeve 29 in Spaced 
insulated relation with the fange 30 of sleeve 28, 
in which position the Spring end is retained by the 
rin 3 of the insulating sleeve. Spring 39 tends 
to press the movable contact Sleeve 33 out of en 
gagement With the Stationary contact sleeve 25 
and thus normally open the switch to break the 
heater circuit. 

he novable contact sleeve 33 contains a part 
or plunger A slidable longitudinally therein and 
provided with a screw 3 having a head A2 ar 
ranged to Seat against a constricted or shoulder 
portion 43 on the inside of the sleeve 33. Coiled 
in the sleeve about the screw is a compression 
Spring 44 bearing against the plunger 40 and 
the shoulder 43 and tending to project the part 
Or plunge from the sleeve 33 until the Screw 
head 42 seats upon the shoulder 43. It is evi 
dent that by turning and adjusting the position 
Of the screw in the plunger, the extent to which 
the other end of the plungei is projected may 
be adjusted as required, for suitable contact with 
Switch actuating means hereafter described. 
Spring 4 is is preferably somewhat stiffer than 
Spring 33 so that upward actuation of plunger 
&G serves to raise sleeve 33 until its rim 36 en 
gages the Stationary contact rim 30 of sleeve 
28, after which spring 44 yields resiliently while 
maintaining contact between the Switch parts. 
The opposite end of plunger 40 is formed with 
a rounded nub 3 arranged to extend into a 
receSS AS in the insulating and supporting plug 
35, as shown, for engagement with the switch 
actuating means. Plunger 40 thus acts as a 
Cushioning means and spacer for the switch 
actuating parts. 
The Switch actuating lineans preferably Com 

prises also a plunger 47 Slidable transversely of 
the syringe body through the recess 48 in the 
plug 35. The plunger has at One end a cylin 
drical portion 43 slidably supported in a metal 
bearing iring 39 Supported and insulated in the 
plug 35, this end of the plunger being extended 
Outwardly through an opening in Sleeve and 
rounded for engagement by actuating means on 
the sleeve hereafter described. he other end 
of the plunger is formed with an enlarged cup 
shaped portion 5 containing one end of a 
coiled compression spring si having its other 
end bearing against a portion of plug 35. This 
cup-shaped portion is formed with one or more 
notches (Fig. 6 and 7) to transmit air pressure 
as hereafter described. The intermediate por 
tion 52 of plunger 4 is tapered, or cone shaped, 
as shown for cainning engagement. With the nub 
45 of the movable switch contact to actuate the 
Sane longitudinally of the Syringe body as 
plunger is noved transversely of the body. 
The outer end of the plunger 4 is spaced and 
thereby insulated from the edges of the open 
ing sleeve through which it slides, as showr. 
The valve means for controlling the supply 

of aid comprises preferably a valve stem 53 of . 
hexagonal shape in Cross section and slidable 
longitudinally in a cylindrical bore in the plug 
35 (Fig. 4) so as to leave air passageways through 
the plug bore around the stem. The upper end 
of the Stein is formed with a rounded bearing 
nub 54 (Figs. 6 and 7) for engagement with the 
tapered Surface of plunger 47. The lower end 
55 of the stem projects into a valve chamber 
53 in plug 35 and is formed with a circumfer 
ential groove 5 in which is seated an O-ring 
58 of natural or synthetic rubber or the like for 
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4. 
engagement with the end is of the valve chamber 
around the "Waive stern bore, thus forming a valve 
and valve seat controlling the flow of air from 
the waive chasinoer 5 along the valve stem into 
the chairaber 36 of the plug 35 through which 
the pilinger £35 is rovaoise. The valve head 55 
is formed with a circumferential groove 60 for 
retaining engagement with one end of a com 
preSSiOI). Spring positioned in the valve cham 
ber and bearing at its opposite end against a 
Xietallic Washer 62 seated in the lower end of 
the chamber. This washer is connected elec 
trically with one end of a wire 63 forming a part 
of the circuit, for the heater. It is evident from 
the above description that inward movement 
plunger A brings is conically tapered surface 
52 into engagement with nub 54 of the valve 
Stern 53 So as to force the valve stem and valve 
downwardly away from seat 59 and thus open 
the passageway for the fow of air from the 
Walve Chair ber 56 into the remainder of the pas 
Sageway and to the heating unit, as hereafter 
deSCribed. 
When the valve is opened as described, the 

air fioWs from the chamber 56 along valve stem 
3 into chamber 66 and thence through the 
notches in the cup-shaped end 58 of the plunger 
i8 &nd upWardly through a passageway 64 
forried in the insulating plug 35. At the up 
pe’ end of the latter the air einters a chamber 
65 from which it passes through the notches 
3 in the ria. 36 of sleeve 33 while the latter is 
in electrical Contact with the stationary con 
tact sleeve 28. From the latter the air passes 
into the in he end of chamber 2 and thence 
through a passageway into the inner end of the 
heater Socket in the head 2 from which it passes 
through the passageway 6 into the heater. 
The air is Supplied to valve chamber 56 through 

a sleeve $6 (Figs. 1 and 2) of insulating material 
fitted and Supported in an opening in a conduct 
ing Inletal sleeve which is fixed in the handle 
sleeve as by means of one or more screws 68. 
he lower end of sleeve 66 is threadedly secured 

in the upper end of an opening in a conduct 
ing retal sleeve 69 having at its lower end a 
nipple of reduced diameter for receiving the 
Upper eild of a flexible hollow cord or hose Ti 
Secured to the nipple as by means of suitable 
Wrapping 2. The other' or outer end of the hose 
is adapted for attachment in a Hy known and 
Suitable Inanner to a source of air under pres 
Sure for Supplying the Same to the valve cham 
ber 5, and upwardly through the syringe valve 
and paSSageways and heater as described above. 
The electrical circuit wire 63 is led through 

the cord from one terminal of a source of elec 
trical current of suitable voltage. The other 
teriainal of the Source is connected through the 
hose by a wire 3 having its upper end secured 
to and electrically connected with the metal 
sleeve 63 to which the hose is attached. From 
sleeve 63 the current passes through metal sleeve 
67 to the retal handle sleeve . From the upper 
end of the latter the current passes to the head 
i2 and the ice to one terminal of the heating unit 
as described above. From the other terminal of 
the heating unit the current returns, as described, 
through the wire 26 to sleeve 26 of the stationary 
SWitch contact. When the latter is engaged by 
the movable contact, in the closed position of 
the SWitch, the circuit continues through sleeve 
33, Switch plunger 40, the switch actuating 
plunger 4, valve stem 53 and spring 6 to the 
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washer, 62 connected with the other terminal 63, 
to complete the circuit. 
The means for moving the actuating plunger 

48 comprises preferably a thumb lever 74 (Fig. 1) 
pivotally mounted at 75 on a collar 76 Suitably 
fixed to the handle Sleeve ... ever 4 carries 
a block of insulating plastic material 7 in posi 
tion for engagement with the router end of the 
actuating plunger 4, so that depression of lever 
74, by the thumb of the hand holding the instru 
ment, serves to force the plunger inWardly against 
its spring 5 and thus open the air valve and 
close the heater Switch. The Screw 42 of Switch 
plunger 40 is preferably adjusted in its threaded 
opening to so position the 'nub 45 of the SWitch 

5 

O 

plunger that the switch is closed shortly after 
the air valve is opened to prevent overheating 
of the heating unit. 

It is evident from the above description that 
the air valve and Switch are operated by plungers 
slidable in opposite directions in the insulating 
plug .35 of the handle, by means of the Single 
actuating plunger : 48 and the thumb lever 74. 
The desired relative tinning of the actuation of 
valve and Switch is readily adjusted by turning 
the Screw 42 in the Switch plunger. The nove 
ments of the parts of the movable Switch contact 
are controlled in part by simple and inexpensive 
Spring Ineans adapted to Space the parts and 
maintain connection with the actuating plunger 
48, as well as to yield on engagement of the Switch 
contacts to prevent interference with continuing 
movement of the thumb lever 7A and avoid in 
jury to One of the parts. The parts generally 
employ a practical sleeve and plunger rod type . 
of construction and operate by simple straight 
line Sliding movements. The construction thus 
requires relatively few parts; of simple and prac 
tical construction capable of being readily and 
economically manufactured and assembled and 
of operating in a reliable and durable manner, 
with a minimum of maintenance trouble and 
expense. 

It will thus be Seen that the invention ac 
complishes its objects and while it has been here 
in disclosed by reference to the details of a pre 
ferred embodiment, it is to be understood that 
such disclosure is intended in an illustrative, 
rather than a limiting sense, as it is contemplated 
that various modifications in the construction : 
and arrangement of the parts Will readily Occur 
to those skilled in the art, within the Spirit of 
the invention and the scope of the appended 
claims. 

I claim: 
1. A syringe comprising an elongated body 

having a nozzle at one end thereof and a fluid 
passageway therethrough provided With means 
at the other end of Said body for connection. With 
'a source of fluid, electrical means for heating 
fluid in said passageway, circuit means for Said 
heating means including a pair of contacts. One 
of which is movable toward and from engagement 
with the other longitudinally of saidbody, a valve 
seat in said passageway, a valve movable longi 
tudinally of said body for cooperation. With Said 
seat, said valve being movable in the direction 
topposite the movement of said movable contact 
for opening and closing said valve: concomitantly 
with the closing and opening, respectively, of Said 
electrical circuit means and manually operable 
means comprising a plunger slidable transversely 
in said body for concomitantly actuating Said 
movable contact and said valve for supplying 
heated fluid for discharge through Said nozzle. 
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2. A syringe comprising an elongated body 

having a nozzle at one end thereof and a fluid 
passageway therethrough provided With means 
at the otheriend of saidbody for connection with 
a source of fluid, electrical means for heating 
fluid in Said passageway, circuit means for Said 
heating means including a pair of contacts one of 
which is nowable toward and from engageinent 
with the other longitudinally of said body, a valve 
seatin said passageway, a valve movable longi 
tudinally of Said body for cooperation. With said 
seat, said valve being movable in the direction 
opposite the movement of said movable contact 
for Opening, and closing said Valve Conconitantly 
with the closing and opening, respectively, of said 
electrical circuit inneans and manually operable 
means comprising a plunger slidable transversely 
in Said body, and having a longitudinally tapered 
shpe foi º wedging , coaction. With Said movable 
contact and valve to conconitantly actuate the 
same to supply heated fluid for discharge through 
said nozzle. 

3. A 'Syriage comprising an elongated body 
having a nozzles at one end thereof and a fluid 
passageway therethrough provided with means 
at the other end of said body for connection with 
a source of fluid, electrical means for heating 
fluid in said passageway, circuit, means for said 
heating means including a pair of contacts one 
of which is nowable toward and from engagement, 
with the other longitudinally of said body, a 
valve seat in said passageway, a valve movable 
longitudinally of said body for cooperation with 
said seat, said valve being movable in the direc 
tion opposite the moverinent of said movable con 
tact for opening and closing said valve conconi. 
tantly with the closing and opening, respectively, 
of ª said i electrical - circuit mimeans, manually mov 
able means comprising a plunger slidable trans 
Versely in Said body, a spring for roving said 
plunger in One direction and a thumb lever 
pivoted on said body for moving said plunger in 
the other direction to concomitantly actuate said 
imovable contact and valve to supply heated fiuid 
for discharge through said nozzle. 

4. A Syringe complising an elongated body 
having a nozzle at one end thereof and a "fluid 
paSSageway therethrough provided with means at 
the other end of Said body for connection with e. 
source of fluid, electrical means for heating fluid 
in Said passageway, circuit means for said heat 
ing means including a pair of contacts one of 
which is movable toward and from engagement 
with the other longitudinally of said body, a valve 
Seat in Said passageway, a valve movable longi 
‘tudinally of said body for cooperation with said 
Seat, said valve being movable in the direction 
opposite the movement of said movable contagt 
for opening and closing said valve concomitantly 
with the closing and opening, respectively, of said 
electrical circuit means, manually operable 
means comprising a plunger slidable transversely 
in Said body and having a longitudinally tapered 
shape for Concomitantly actuating said movable 
contact and Valve to supply heated fiuid for dis 
charge through said nozzle, spring means for 
moving Said plunger in one direction and a thumb 
lever pivoted on said body for actuating said 
plunger in the other direction. 

5. A Syringe comprising an elongated body 
having a nozzle at One end thereof and a fluid 
passageway therethrough provided with means at 
the other end of said body for connection with 
a source of fluid, electrical means for heating 
fluid in said passageway, circuit means for said 
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heeating means including a pair of contacts one 
of which is nowable toward and from engage 
ment with the other longitudinally of Said body, 
one of said contacts having a resiliently yield 
able part adapted to yield under actuation after 
engagement of said contacts, a valve Seat in 
Said passageway, a valve movable longitudinally 
of said body for cooperation with said seat, said 
valve being movable in the direction opposite 
the movement of Said nowable contact for Open 
ing and closing said valve concomitantly with 
the closing and opening, respectively, of said 
electrical circuit means, manually operable 
means comprising a plunger slidable transversely 
in said body and having a longitudinally tapered 
shape for engagement with Said contact part and 
said valve, Spring means for moving Said plunger 
in one direction and a thumb lever pivoted on 
said body for moving said plunger in the other 
direction to concomitantly actuate said contact 
part and valve to supply heated fluid for dis 
charge through Said nozzle. 

6. A Syringe comprising an elongated body 
having a nozzle at one end thereof and a fluid 
passageway therethrough provided with means 
at the other end of said body for connection with 
a source of fluid, electrical means for heating 
fluid in said passageway, circuit means for Said 
heating means including a pair of contacts one 
of which is nowable toward and from engage 
ment with the other longitudinally of Said body, 
spring means for disengaging Said movable con 
tact, one of said contacts having a Spring ac 
tuated part adjustably mounted thereon and 
adapted to yield under actuation after engage 
ment of said contacts, a valve seat in Said body, 
a valve movable longitudinally of Said body for 
cooperation with said seat, said valve being mov 
able in the direction opposite movement of Said 
movable contact for opening and closing Said 
wave concomitantly with the closing and Open 
ing, respectively, of said electrical circuit means, 
spring means for moving said valve to closed 
position, manually operable means comprising a 
plunger slidable transversely in said body and 
having a longitudinally tapered shape for en 
gagement with said contact part and said valve, 
spring means for moving said plunger in One 
direction and a thumb lever pivoted on Said 
body for moving said plunger in the other direc 
tion to move said valve in one direction and Said 
-movable contact in the opposite direction to 
concomitantly open said fluid passageway and 
close said electrical circuit means to Supply 
heated fluid for discharge through Said nozzle. 

7. A syringe comprising an elongated body 
having a nozzle portion at one end thereof and 
a fluid passageway therethrough provided With 
means at the other end of Said body for con 
nection with a source of fluid, electrical means 
in said nozzle portion for heating fluid therein, 
circuit means for said heating means including 
a pair of contacts, one of which is movable to 
ward and from engagement With the other lon 
gitudinally of said body, a valve Seat in said 
passageway, a valve movable longitudinally of 
said body for cooperation with said seat, said 
valve being nowable in the direction opposite the 
movement of Said movable contact for opening 
and closing Said Valve conconitantly with the 
closing and opening, respectively, of said elec 
trical circuit means, and manually-operable 
means comprising a plunger slidably transversely 
in Said body for concomitantly actuating said 
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8 
movable contact and said valve for supplying 
heated fluid for discharge through said nozzle. 

8. A Syringe comprising an elongated body 
having a detachable nozzle portion at One end 
thereof and a fluid passageway therethrough 
provided with means at the other end of Said 
body for connection with a source of fluid, elec 
trical means in said nozzle portion for heating 
fluid therein, circuit means for said heating 
means comprising a pair of contacts one of which 
is movable toward and from engagement With 
the other longitudinally of said body, a valve seat 
in said passageway, a valve movable longitudi 
nally of said body for cooperation with Said 
seat, said waive being movable in the direction 
opposite the movement of Said movable contact 
for Opening and closing said fluid paSSageway 
concomitantly with the closing and opening, 
respectively, of Said electrical circuit means, and 
manually-operable means cornprising a plunger 
Slidable transversely in Said body, and having 
a longitudinally-tapered shape for Wedging co 
action. With said nowable contact and Valve to 
concomitantly actuate the same to Supply 
heated fuid for discharge through said nozzle. 

9. A syringe comprising an elongated body 
having a detachable nozzle portion at one end 
thereof and a fluid passageway therethrough pro 
vided with means at the other end of said body 
for connection with a source of fuid, electrical 
means in said nozzle for heating fluid therein, 
circuit means for said heating means comprising 
a pair of contacts Cne of which is movable toward 
and from engagement with the other longitudi 
nally of Said body, a valve seat in Said passage 
way, a valve movable longitudinally of said body 
for cooperation. With said seat, Said valve being 
nowable in the direction Opposite the movement 
of Said movable Contact for Opening and closing 
said valve concomitantly with the closing and 
opening, respectively, of said electrical circuit 
meals, manually movable means comprising a 
plunger slidable transversely in said body, a 
Spring for moving said plunger in one direction 
and a thumb lever pivoted on said body for 
moving said plunger in the other direction to 
ConComitantly close said electrical circuit means 
and Open said fluid paSSageWay to supply heated 
fluid for discharge through said nozzle. 

10. A Syringe Comprising an elongated body 
having a nozzle portion at one end thereof and 
a fluid paSSageWay therethrough provided with 
means at the other end of said body for con 
nection. With a source of fluid, electrical means 
in Said nozzle for heating fluid therein, circuit 
means for Said heating means comprising a pair 
of contacts, one which is movable toward and 
from engagement with the other longitudinally 
of Said body, a valve seat in said passageway, 
a valve movable longitudinally of said body for 
COOperation with said seat, said valve being mov 
able in the direction opposite the movement of 
Said movable contact for opening and closing said 
Valve Concomitantly with the closing and opening, 
respectively, of Said electrical circuit means, 
manually-operable means comprising a plunger 
slidable transversely in said body and having a 
longitudinally tapered shape for concomitantly 
actuating said movable contact and valve to sup 
ply heated fluid for discharge through said 
nozzle, Spring means for moving said plunger in 
One direction and a thumb lever pivoted on said 
body for actuating said plunger in the other 
direction. 

11. A syringe comprising an elongated body 
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having a nozzle detachably mounted at one end 
thereof and a fluid passageway therethrough pro 
vided with means at the other end of said body 
for connection with a source of fiuid, electrical 
means in said nozzle for heating fluid as it passes 
therethrough, circuit means for said heating 
means Comprising a pair of Contacts one of which 
is movable toward and from engagement With 
the other longitudinally of said body, Spring 
means for disengaging said movable contact, one 
of said contacts having a Spring-actuated part 
adjustably mounted thereon and adapted to yield 
under actuation after engagement of said con 
tacts, a valve seat in said body, a valve movable 
longitudinally of Said body for cooperation with 
said seat, said valve being movable in the direc 
tion opposite the movement of said movable con 
tact for opening and closing said Valve concomi 
tantly with the closing and opening, respectively, 
of said electrical circuit means, spring means for 20 2,085,470 
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moving said valve to closed position, manually 
operable means comprising a plunger slidable 
transversely in said body and having a longitu 
dinally tapered shape for engagement with said 
contact part and said valve, Spring means moving 
said plunger in one direction and a thumb lever 
pivoted on said body for moving Said plunger in 
the other direction to move said valve in one 
direction and said movable contact in the oppo 
site direction to concomitantly open said fluid 
passageway and close said electrical circuit means 
to supply heated fluid for discharge through said 
no:Zzle. 
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