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26 Claims,

The present invention relates to a fluid control
device such, for example, as one of the dental
syringe type and has for its object to provide in
a device of this class an improved arrangement

§ of fluid heating and control parts designed in a
manner to afford economy in the construction,
as well as in the operation of the syringe.

A further object of the invention is to provide
an improved syringe embodying a plurality of

10 unitary and detachably associated sections which
can be readily connected and separated one from
another and which cooperate to afford a compact,
efficient, and dependable fluid control device of
the class described.

15 A further object of the invention is to provide
in combination with devices for heating and con-
troiling the flow of the fluid, operating parts
therefor which can be readily controlled by one
hand at one and the same time and in which

20 operation of the heating device may be discon-
tinued at will without releasing the means for
controlling the discharge of the fluid to the
nozzle.

A further object of the invention is to provide

25 in conjunction with certain of the parts for con-
trolling the flow of the fluid to the heater, an
improved circuit arrangement for supplying cur-
rent to the latter.

A further chject of the invention is to provide

30 an improved syringe formed of detachably asso-
ciated unitary sections a plurality of which in-
clude electric circuit connections for the heating
coil circuit, in which arrangement the connec-
tiong are made detachable with the sections with

35 which they are associated without disturbing

their relationship with respect to said sections.

A further object of the invention is to provide
improved means for adjusting and regulating the
valve for controlling the discharge of the fluid to
the nozzle of the syringe.

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: :

Fig. 11s a view in elevation of a syringe embody-
ing the invention;

Fig. 2 is an enlarged longitudinal section
through the portion of the syringe containing the
heating coil;

Fig. 3 is a fragmentary longitudinal section
through the end of the syringe containing the
55 switch and fluid outlet valve, with the latter

45

w3
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(CL. 128—400)

shown in open position and with the switch shown
by dotted lines, in closed position;

Fig. 4 is a longitudinal section through the cas-
ing forming the handle of the syringe with the
parts contained therein shown in fuil:

Fig. 5 is a transverse section on lines 5—5 of
Fig. 4;

Fig. 6 is a longitudinal section through the
casing with the fluid outlet valve shown in closed
position and the switch in open position; 10

Fig. 7is a somewhat similar view with the valve
shown in partially open position and with the
switch also shown in open position:

Fig. 8 is an enlarged fragmentary section show-
ing the construction of the valve adjusting means, 15
and

Fig. 9 is a fragmentary longitudinal section
through the inner end of the main mechanism
casing showing the manner of extending the cir-
cuit wires through the fuid supply conduit and 20
illustrating the method of attaching them to the
terminal portions of the conduit,

The same reference numerals throughout the
several views indicate the same parts.

The syringe includes generally, four detachably 25
assoclated unitary sections carried by the handle
or body portion of the syringe. These sections
may be conveniently referred to as the heating
unit section, the valve operating section, the valve
supporting section, and the conduit or fluid sup- 30
ply section, all of which will be described herein-
after.

Referring to the drawings, 10 comprises the
body or handle of the syringe which constitutes
the main mechanism casing and within which is 33
longitudinally movable the valve operating tubu-
lar member i1, the outer end of which is recessed
to receive the inner end of the heating unit sec-
tion, embodying the housing {2 and the heating
coil therein, said housing having a coupling i3 49
detachably mounted thereon and carrying the
nezzle {4, suitably connected with the coupling as
best shown in Fig. 2.

The valve supporting section, designated gen-
erally by the reference numeral {5, is disposed 45
within the casing 10 and has its inner end rest-
ing on a tubular member {6 threaded within the
lower end of the casing and adjustable therein
to regulate the position of the section | 5 with re-
spect to other parts described hereinafter. The 50
section 15 is of tubular construction and is pro-
vided with a seat 17 for the valve 18 which is
normally urged into engagement with the seat
by a spring 19 supported within the valve cham-
ber 18a and having its lower end within a re- 55
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cessed nut 28 threaded within the tubular section
and adjustable therein to properly tension the
spring.

The valve has an extension thereon comprising
a cylindrical portion 24 terminating in a tapered
or. conical portion 22, each of said portions nor-
mally lying within the recess or bore 23 of the
section 5. Loosely positioned within the tapered
portion 22 of the valve extension is an operating
stem or element 24 which exiends through the
reduced portion 25 of the section {5 info the bore
26 of the tubular member f, the latter having a
fluid outlet passage leading to the interior of the
housing {2 containing the heating coil.

The upper end of the valve stem has fixed
thereon an  extension 27 slotted at 27a. and
threaded to receive a screw 28 the head 29 of
which engages a seat 28 on the tubular member
{1. By slotting the extension the opposing jaws
thereof will yieldingly grip the screw to firmly
held it in adjusted position. The screw is slotted
at 3! for the reception of a suitable tool for turn-
ing it to adjust the valve stem 24 whereby to
regulate the position of the valve {8 to accom-
modate it to its seat. The slot 8! also serves as an
outlet passage for the fluid admitted to the bore
96 of the tubular member {{ upon opening the
valve.. To effect opening of the valve it is only
necessary to move the tubular member il in-
wardly of the casing 19, which is done by swing-
ing the lever 32 toward the casing from the
normal position shown in Fig. 6. The lever is
pivotally supported at 33 on a band 34 substan-
tially surrounding and suitably secured on the
casing 6. The lever has a laterally projecting
part 36 extending through an opening 36 formed
in the side wall of the casing and into a recess 31
formed in the wall { i@ of the tubular member f1.
The projecting part 35 of the lever engages a
shoulder 38 on the tubular member whereby when
the lever is moved toward the casing {0 the said
member will be moved longitudinally within the
casing to unseat the valve, as shown in Figs. 6
and 7.

By making the cylindrical portion 21 of the
valve slightly smaller in diameter than the diam-
eter of the bore 23 of the tubular member, a
restricted flow of the fluid to the nozzle is pro-
vided for upon the initial opening of the valve.
However, upon continued downward movement of
the valve the tapered portion 22 thereof will per-
mit of 5 gradual increase in the size of the open-
ing through which the fluid is discharged, thus
affording a gradual increase in the volume of the
stream discharging to the nozzle whereby to in-
sure a smooth and even flow of the fiuid.

The tubular section 15 is yieldingly held in en-
gagement with the adjustable coupling member
1§ by means of a spring 38 surrounding the re-
duced portion 25 of the section and having one
end seated on a shoulder £8 thereof and the other
end engaging o packing nut 4f screwed into a
recess formed within the portion {{a of the tubu-
lar member i{ extending within the casing 10,
the recess having suitable packing 42 therein by
which a fluid tight joint is afforded between the
extension 25 and the portion lia of the tubular
member.

The fluid is delivered to the valve chamber
through a hose or conduit 43 which may be con-
nected with a suitable supply source, not shown.
The discharge end of the conduit is suitably con-
nected with a recessed coupling member A3a
threadedly engaging the inlet end of the tubular
section {5, Threaded within the coupling is a
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member 43 formed of insulating material and
within which is threaded a terminal or tubular
part 45 forming the extremity of the fluid sup-
ply or conduit section referred to above. Inter-
posed between the inner ends of the parts #4 and
45 and the bottom of the recess in the coupling
member 43a are a pair of washers 46, also formed
of insulating material and serving to prevent the
escape of fluid between the coupling 43¢ and the

member 84 and between the latter and the ter- :

minal part 45 of the conduit. The outer washer
also constitutes a seat for the inner end of the
terminal part 45 whereby it is prevented from
being screwed down into engagement with the
transverse wall of the coupling, from which it is
necessary to insulate the same. The outlet end
of the termingl part 45 is preferably made conical
and is seated within a recess formed in a nipple
47 which is threaded within an annulus 48 formed
of insulating material and seated upon a shoulder
49 of the tubular section 15 whereby a fluid tight
joint is afforded between the annulus and said
section.. The annulus may be frictionally sup-
ported or otherwise held within the tubular sec-
tion in engagement with said shoulder, the an-
nulus together with the nipple 47 forming a part
of the unitary valve supporting section of the
syringe. -

Tt will be understood that the unitary section
for supplying fiuid to the valve supporting sec-
tion includes the conduit 43, the coupling 43¢ and
the parts 44 and 45, all of which are made de-
tachable as a unit from the valve supporting sec-
tion by unscrewing the coupling from the inlet
end of the tubular section.

The tubular member 16 forming a support for

the valve casing section 15, has threaded thereon

an extension {8a for supporting the flexible guard
56 for the fluid supply conduit 43, as best shown
in Fig. 9. Upon removal of the member 16 and
the extension i8a from the casing 10, the conduit

or fluid supply section and the valve carrying

section of the syringe can be withdrawn from the
casing as a unit, or if preferred the former may
first be removed by unscrewing the coupling 43a,
after which the valve carrying section can be
removed as a separate unit by moving it longi-
tudinally of the casing through the inner end
thereof.

If it is desired to- remove the unitary valve
operating section i1 of the syringe irom the cas-
ing 10 it is only necessary to detach the lever 32
from the band 34, after which said section and
associated parts can readily be withdrawn from
the outer end of the casing. It will also be under-
stood that the heating unit section 12 can be re-
moved from the valve operating section I by un-
screwing it therefrom.

The heating element is shown in detail in Fig.
9 and embodies an outer tube Bi closed at its
inner end by gaskets 52 and 53 formed of insulat-
ing material and having a screw 54 extending
therethrough and secured thereon by a nut 58.
The outer end of the tube 51 is expanded as at
56 to receive the correspondingly expanded end
57 of an inner tube 58 spaced from the outer tube
to provide an air passage between said tubes.
Within the inner tube is located a heating coil 59,
the inner end of which is suitably connected with
the screw 54, the other end being connected with
the expanded end 57 of the inner tube. The coil
is protected by an insulating sleeve 60 disposed
within: the inner tube. The heating element is
surrounded by a metal tube &1 on the outer end
of ‘which is seated the expanded portion of the
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tube Bi. The metal tube 61 has its inner end
flanged outwardly and seated on an insulating
disk 62 disposed within the head of the tubular
member . A collar 63 is sleeved on the inner
end of the tubular member 61 and engages the
flanged portion of the latter, the collar being
fitted closely within the inner end of the heater
casing {2. The tube 61 and collar 63 are clamped
In position within the head of the tubular mem-
ber 1§ by screwing the heater casing 12 therein
as shown in Fig. 2. A sleeve 84 of suitable in-
sulating material is inserted between the tubular
member 6! and the casing 12 to prevent loss of
hieat by radiation from the coil 59. The tubular
member 8f containing the heating coil is secured
within the casing {2 by the screw 54 which is
threaded within a nipple 65 having a nut 65a
thereon for securing the nipple upon the insulat-
ing disk 62.

The fluid permitted to discharge past the valve
18 enters the chamber 86 of the tubular member
1, from whence it passes through the nipple §5
around the tube 5{ to the outer end thereof for
discharge through the apertures 5ig therein to
the passage between said tube 51 and the inner
tube 8. The fluid discharging from the inner
end of said passage enters the tubular insulating
member 88 and passes therethrough in contact
with the heating coil and is discharged to the noz-
zie [£ through the coupling {3, formed of insu-
lating material and detachably associated with a
collar {8a threaded within the outer end of the
housing {2.

The switch for controlling the heating coil
circuit is so arranged that it cannot be closed
until after the valve has been opened to permit
the air to pass through the heater in contact with
the coil, whereby to prevent overheating of the
latter and the possibility of its being burned out
under excessive temperatures. In other words, by
subjecting the coil to the cooling effect of the
discharging air before closing the circuit, and
maintaining a constant flow of air around the
coil after the circuit has been closed, the danger
of overheating or burning out the coil is reduced
t0 & minimum.

Furthermore, the switeh is so constructed that
it can be readily opened by the operator as soon
as the air becomes heated to the desired degree,
this being accomplished by the use of one finger
without having to remove the hand from the
valve operating lever and without changing its
position relative to the lever,

The fixed element 67 of the switch preferably
comprises a ring-shaped member inserted within
a correspondingly shaped insulating member 83
disposed within the cylindrical portion §2 of the
valve carrying tubular section 5.

Electrical connection is made between the nip-
ple £7 of the section {5 and the fixed switch mem-
ber 67 by a wire 79, the outer end of the wire
being suitably connected with a part 71 which is
preferably formed on the ring-shaped member
67, Fig. 6. The opposite end of the wire is at-
tached to the nipple 47 by means of g screw 12,
the wire 79 thus being attached to the valve car-
rying section for removal therewith from the
casing 10,

The movable contact member 13 of the switch
is disposed within a recess formed in the portion
tiz of the tubular member (| lying within the
outer end of the casing 10, as shown in Fig. 5.
The contact member 73 is interposed between g
bair of ingulating strips T4 and 75, one of which
serves to insulate said member from the portion

3

tle of the tubular member, and the other of
which separates it from a metal strip 76 form-
ing a bearing for the inner end of the finger
lever 7T having its operating part extending
through a slot 78 in the wall of the casing 8.
The contact member 13 is formed of spring-like
or resilient material and the strips 75 and 76
associated therewith are sufficiently flexible or
yieldable tc be moved by the lever 17 when op-
erating it to open the switch.

The closing of the switch is effected by operat-
ing the lever 32 to move the tubular section ¢
inwardly of the casing 10 to open the valve, at
which time the contact member 72 is moved into
engagement with the fixed contact member 81, as
shown by dotted lines in Fig. 3. In this position
of the parts the switch may be opened by moving
the confact member 73 from engagement with
the fixed contact §7 as shown in Fig. 3, in which
position it may be held as long as desired by con-
tinuing to press down on the lever 77 with the
finger while holding the valve operating lever 32
in the position shown in Fig. 3. Upon release of
the switch control lever the contact member 73
will spring back into engagement with the fixed
contact 87 to again close the circuit, assuming
that it is desired to raise the temperature of the
fluid while continuing to hold the valve in open
position. However, upon release of the valve con-

trel lever 82, the tubular member ¢ of the syringe -

will be returned by the spring 39 to the normal
inoperative position shown in Fig. 6 in which the
valve {8 is closed to prevent the escape of fluid
to the nozzle,

The upper end of the movable contact member
13 is suitably secured upon a section 88 of ingni-
lating material which may be held in position
upon the portion f!g of the tubular member 1
by any preferred means, not shown,

A wire or flexible connection 8! has its inner
end suitably secured upon the outer end of the
movable contact 13, the opposite end of the wira
being connected with the nut 65a of the nipple
65, as shown in Fig. 2. The nipvle €5 and screw
84 serve to connect the wire with the heating coil
58. The wire 8! is extended through a passage-
way 82 formed in the head of the tubuiar member
{1, as shown in Fig. 6, the portion of the wirs
within the casing 19 having sufficient slack to
take care of the movement of said tubular mem-
ber between its extreme positions.

Wires 83 and 84 adapted for connection with
a current supply source, not, shown, are extended
through the fluid supply conduit 42 as best shown
in Fig. 9. The wire 83 has its inner end extended
through the wall of and is secured on the outer
face of the terminal member 45 which is in con-
tact with the nipple 47, whereby electrical con-
nection is made between the wire 82 and the wire
18 of the tubular section {5. The end of the wire
84 is connected with the coupling 43¢ as shown
in Fig. 9. When the hand lever 32 is moved to
the position shown in Fig. 3 to effect complete
opening of the valve (8 the contact member 713
will be moved into engagement with ths fixed
contact 87 at which time the current will pass
from the wire 83 through the tubular varts 45
and 47 to the conductor 78, thence through the
contacts 67 and 13, conductor 81, nipple 8%, screw
54, and heating coil 59. From the heating coil
the current will return by way of the expanded
ends 57 and 56 of the inner and outer tibes §8
and 5{, respectively, and through the tubular
member 6!, collar 63, casing 12 to the tubular
member [{ and thence through the slesve iip,
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4
mechanism casing {8, the inner end of the valve
carrying section {5, through the coupling 43a to
the wire 84, and through the latter to the battery
or other current subply source, not shown.

By using the tubular member Il and casing 10
as conducting means for a portion of the circuit,
the difficulty which would be encountered in
carrying additional circuit connections through
said membkers is avoided, as well as the increase
in the cost of having to supply and install such
additional connections within said members.
Furthermore the omissicn of such circuit con-
nections from said members makes it possible to
construct the syringe of a plurality of detachable
unitary sections, as described above, each of which
includes conducting means which remains at-
tached thereto after removal of the sections one
from another.

It will be obvious that there is a decided ad-
vantage in so constructing the syringe as to pro-
vide for a plurality of detachable units having
electrical circuit connections which do not have
to be disconnected or detached from the units
before separating one from another and which are
applied to and secured upon the units before as-
sembling the same to complete the syringe. This
feature, in conjunction with that of returning the
current through the handle of the syringe, affords
an extremely economical arrangement of unitary
parts which can be quickly assembled or detached
one from another when cecasion demands. Such
an arrangement of parts not only affords economy
in the construction of the syringe, but also in the
cost of operating the same. If, for example, it is
desired to repair any portion of the heating unit
section, it can be quickly removed from the head
of the unit 1] to permit the parts to be removed
from the casing 12 for inspection and such re-
pairs as may be required. ILikewise by removing
the hand lever 32 from the casing {3 the valve
operating section (i can be readily withdrawn
from the casing {8 to render the parts of said sec-
tion accessible for inspection and repairs. The
same applies to the valve supporting section 19,
which can be readily withdrawn from the casing
{0 after unscrewing the part i6 therefrom. On
the other hand, if it is desired to examine and
repair the parts of the fiuid supply section 43, the
latter can be removed by unscrewing it from
the valve carrying section {5. The several uni-
tary sections can readily be assembled to compleie
the syringe, as well as detached for repairs or

. other purposes, since each unit is complete in

itself, requiring only that it be assembled upon
or screwed into proper relation with respect to
the unit with which it is directly associated. The
individual members of the different units are also
arranged in such a manner as to afford a simpli-
fied unitary section of relatively few parts which
can be conveniently assembled and secured one
upon another, whereby to economize both in the
construction of the individual units and in the
cost of repairing the same.

In assembling the tubular members [ and i3
within the casing {0 it is necessary to provide for
a substantially accurate adjustment of che rela-
tive to another in order that the distance between
the valve seat (7 and the shoulder 33 on the
tubular member {1 may be made to closely corre-
spond to the distance between that portion of the
valve engaging the seat and the outer end of the
screw 38. After determining the approximate
normal positions of the tubular members within
the casing the distance between the inner end of
the member 15 and the inner end of the casing 10

2,124,747

ean be measured whereby to ‘determine the posi-
tion of the member {6g on the member 16 for
supporting the tubular member (5, so that said
members may be permanently secured one upon
another to insure proper positioning of the tubu-
lar member {5 within the casing {8 whenever it

-may become necessary to remove it therefrom and

to replace it therein, as may be required when
making repairs, or for other reasons. Any suita-
ble means may be provided for preventing relative
displacement of the parts 16 and 18a such, for
example, as the lock nut {5b shown in Figs. 4
and 9. )

The collar | §b is provided with an inwardly pro-
jecting annular part i fc for engagement with the
outer end of the casing {8 when the hand lever 32
is moved ‘to the position shown in Fig. 3. Since
the collar is threadedly disposed on the tubular
member {1 it can be adjusted to different posi-
tions thereon, according to the extent to which
it is desired to open the valve. The adjustment
can readily be effected by the operator, should
he for any reason desire to reduce or limit the
rate of flow of the fluid at any time.

An important feature of the invention is the
mounting of the valve carrying unit {§ of the
syringe for a rotary or swiveling movement
within the casing 18, whereby to provide for rela-
tive rotation between the casing and said mem-
ber to avoid the trouble ordinarily experienced
by the tendency of the supply conduit to kink or
become twisted in operation. With this im-
provement it is not necessary to disconnect the
supply conduit from the syringe to straighten it,
as has been the case in similar types of syringes
heretofore placed on the market.

It will be understood that rotation of the tubu-
lar member {5 within the casing {8 will not
interfere with the operation of the switch, since
the contact member 67 is of cylindrical construc-
tion and will engage the contact 78 at all posi-
tions to which the member {5 may be rotated
when the valve is in the open position shown in
Fig. 3.

I claim:

1. A syringe including relatively movable
tubular body members adapted for the passage
of the fluid therethrough, a valve for controlling
the flow of the fluid and opened by one of the
body members when moving it to a predeter-
mined position relative to another, electric heat-
ing means for the fluid having a switch closed
by movement of one of said body members upon
effecting relative movement between the body
members to open the valve, and separate operat-
ing devices one for effecting relative movement
between said body members to open the valve
and another being manually operable to open
the switch when the valve is in open position.

2. A syringe including relatively movable
tubular body members adapted for the passage
of the fluid therethrough, a valve for controlling
the flow of the fluid and opened by one of the
body members when moving it to a predeter-
mined position relative to another, electric heat-
ing means for the fluid having a switch including
normally spaced contacts one of which is secured
on - the -movable body member for -movement
thereby to engage the other contact when said
movable member is at said predetermined posi-
tion, and manually operable devices arranged for
control by one hand, one for effecting relative
movement between said body members to open
the valve and another being subsequently oper-
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able to open the switch while the valve is in open
position, ‘

3. A syringe including a pair of relatively
movable telescoping body members adapted for
the passage of the fluid therethrough, a valve for
controlling the flow of the fuid through said
body members opened by movement of one rela-
tive to another, and electric heating means
mounted within one of the body members and
exteriorly of the other and adapted for heating
the fluid discharging therethrough, said heating
means having a switch closed by movement of
one of the members relative to another subse-
quent to the opening of the valve.

4. A syringe including relatively movable tele-
scoping members adapted for the passage of the
fluid therethrough, a valve for controlling the
flow of the fluid through said members opcned
by movement of one relative to another, clectric
heating means assceciated with one of the mem-
bers for heating the fluid discharging there-
through and having a switch closed by movement
of one of the members relative to another subse-
quent to the opening of the valve, and separate
operating devices arranged for control by one
hand, cne for effecting relative movement be-
tween said members whereby o open the valve
and another being operable to open the switch
while the valve is being held in open position.

5. A syringe including relatively movable

tubular bedy members adapted for the passage
of the fluid therethrough, a normally closed valve
for controlling the flow of the fluid operated by
one of said body members when it is moved to
2 predetermined position relative to another,
operating means for said valve controlling mem-
ber, electric heating means for the fluid having a
switch comprising a fixed contact on one of said
body members and a second contact secured on
and movable with the valve operating member
to engage the fixed contact subsequent to the
opening of the valve, manually operable means
for moving one of said contacts to open the
switch when the valve is in open position, and
means for returning the valve opening member
to normal position upon release of said operating
means.
. 6. A syringe including relatively movable
tubular members adapted for the passage of the
fluid therethrough, a valve for controlling the
flow of the fluid opened by one of the members
when moving it to a predetermined position rela-
tive to another, electric heating means for the
fluid having a switch Including normally spaced
contacts one of which is secured upon said mov-
able member for
the other of said contacts when said movable
membker is approaching said predetermined posi-
tion, an operating device for moving said last
menticned member to said predetermined posi-
tion, and a device for moving one of said contacts
from engagement with the other when the valye
is in open position.

7. A syringe including relatively movable tubu-
lar members adapted for the Passage of the fluid
therethrough, a valve for controlling the flow of
the fluid opened by one of the members when
moving it to a predetermined position relative to
another, electric heating means for the fluid
having a switch including normally spaced con-
tacts one of which is seeured upon said movable
member for movement thereby to engage the
other of said contacts when said movable member
is approaching said predetermined position, an
operating device for moving said last mentioned

movement thereby to engage’

5

member to said predetermined position, one of
sald contacts being formed of resilient material,
and an operating device for moving said last
mentioned contact from engagement with the
other contact when the valve is in open position,
said last mentioned contact automatically re-
turning to engagement with the other contact
upon release of the operating device therefor
when retaining the valve in open position.

8. A syringe including associated tubular mem-~
bers adapted for the passage of the fluid there-
through and mounted for movement one relative
to another, a nozzle carried by one of said mem-
bers, another-of said members having an inlet
for fluid under pressure, a valve for controlling
the passage of the fluid through said inlet opened
by movement of one of the members when it is
moved to a predetermined position relative to
another, an electric heater for the fluid Iocated
between the nozzle and the valve, circuit connec-
tions cooperating with parts of said tubular mem-
bers to afford current conducting means for the
heater circuit, a switch interposed in said con-
nections and closed by said movable member
upon movement thereof to said predetermined
position, and operating devices one for effecting
movement of said last mentioned member to said
predetermined position and another operable to
open the switch when the valve is in open posi-
tion.

9. A syringe including associated tubular mem-
bers adapted for the passage of the fluid there-
through and mounted for movement one relative
to another, a nozzle carried by one of said mem-
bers, another of said members having an inlet
for fluid under pressure, a valve for controlling
the passage of the fluid through said inlet opened
by movement of one of the members when it
is moved to a predetermined position relative to
another, an electric heater for the fluid located
between the nozzle and the valve, circuit con-
nections cooperating with parts of said tubular
members to afford current conducting means for
the heater circuit, a switch interposed in said
connections and closed by said movable member
upon movement thereof to said predetermined
position, independently operable devices arranged
for simultaneous control by one hand, one for
opening the switch when the valve is in open
position and another for moving the valve open-
ing member to said predetermined position, and
means for returning the valve opening member
to normal position upon releasing the operating
device for moving it to said position.

10. A syringe comprising a tubular casing and
associated inner and outer tubular body members
one within the casing and another movable
therein and extending therefrom, a nozzle on the
last mentioned body membher movable therewith,
said body members having fluid passages there-
through for the discharge of the fluid tg the
nozzle, a valve normally closing the fluid passage
of the inner body member, the valve being opened
by movement of the outer body member inwardly
of the casing, an electric heater for the fluid with-
in the outer body member, circuit connections
cooperating with parts of said tubular body mem-
bers to afford current conducting means for the
heater circuit, and a switch interposed in said
connections and closed by movement of said outer
body member to a predetermined position with-
in the casing upon movement of said member to
open the valve.

11. A syringe comprising a tubular casing and
associated inner and outer tubular members one
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within the casing and another movable therein
and extending therefrom, a nozzle on the last
mentioned member, said members having fluid
passages therethrough for the discharge of the
fluid to the nozzle, a valve normally closing the
fluid passage of the inner member, the valve
being opened by movement of the outer member
inwardly of the casing, an electric heater for
the fluid within the outer member, circuit con-
nections cooperating with parts of said tubular
members to afford current conducting means for
the heater circuit,” a switch interposed in said
connections and closed by movement of said
outer member to a predetermined position within
the casing upon movement of sald member to
open the valve, means for moving the outer fu-
bular member in opposite directions within the
casing, and a device operable from the exterior
of the casing to open the switch when the valve
is in open position.’

12. A syringe comprising a plurality of detach-
ably associated unitary body. sections having a
passage for the fluid, one of said body sections
being supported for movement longitudinally on
another from a normal position to a predeter-
mined position, a valve normally closing said
passage, said valve being opened by said mov-
able body section when moving it from normal
position to said predetermined position, an elec~
tric heater for the fluid carried by one of the
body sections, two of said sections having self-
contained circuit connections cooperating there-
with to form a portion of and to complete the
heater circuit upon movement of the valve to
open position by said movable body section, the
circuit being broken by the return of said mov-
able hody section to normal position, and means
for returning said section to normal position.

13. A syringe comprising a plurality of detach-
ably associated unitary sections having a passage
for the fluid, one of said sections being supported
for movement on another from a normal position
to a predetermined position; a valve normally
closing said passage, said valve being opened
by said movable section when moving it from
normal position to said predetermined position,
an electric heater for the fluid carried by one of
the sections, said sections having self-contained
circuit connections cooperating with the sections
to form a portion of the heater circuit, the con-
nections of two of the sections being spaced one
from another when the valve is in closed position
and one being movable to engage the other to
close the heater circuit upon moving said movable
section from normal position to valve opening
position, and means operable to separate said
last mentioned connections when the valve is in
open position whereby to open the heater circuit.

14. A syringe comprising a plurality of de-
tachably associated relatively movable unitary
body sections having a passage therethrough for
the fluid, a valve operating to close said passage
in the normal position of the body sections, and
opened by movement of the sections one relative
to another, an electric heater for the fluid car-
ried by one of the body sections, said sections
having self-contained circuit connections coop-
erating with the sections to form a portion of the
heater circuit, a normally open switch interposed
in said connections, said switch being closed upon
effecting relative movement between the body sec-
tions to open said valve and being opened when
the body sections are returned to normal position,
means for returning the sections to normal posi-
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tion, and means for opening the switch when the
valve'is in open position. )

15. A syringe including a casing, a plurality of
detachably associated unitary tubular sections
within the casing adapted for the passage of the
fluid therethrough one of said body sections being
movable longitudinally of the casing, said sections
having self-contained circuit connections for co-
oberation with the sections and the casing to form

"a portion of an electric circuit for transmitting

current for heating: the fluid, switch means for
closing the circuit operated by movement of said
body section relative to said casing, when the
body section is at a predetermined position, and
means associated with the switch means for open-
ing the circuit when said body section is at said
predetermined position.

16. A syringe comprising telescoping housing
members, one projecting from and movable longi-
tudinally of another, said members being adapted
for the passage of the fluid therethrough, valve
means supported within one of said members for
controlling the flow of the fluid and actuated by
movement of one of the members to a predeter-
mined position relative to another, and electric
heating means for the fluid disposed within one
of said housing members and having a switch
closed by movement of one of said members upon
effecting relative movement of said members to
operate the valve means. )

17. A syringe comprising telescoping housing
members movable one longitudinally of another
and adapted for the passage of the fluid there-
through, a valve for controlling the flow of the
fluid and supported within one of said members
and operated by movement of one to a prede-
termined position relative to another, electric
heating means for the fluid supported by one of
said members and having a switch closed by move-
ment of one of the members upon effecting rela-
tive movement of the members to open the valve,
and an operating device mounted on one of said
members and operable to open the switch when
the valve is in open position.

18. A syringe comprising telescoping housing
members movable one longitudinally of another
and adapted for the passage of the fluid there-
through, a valve for controlling the flow of the
fluid carried by said members and opened by one

of said members when moving it to a predeter- j

mined position relative to another, electric heat-
ing means for the fluid supported by one of said
members and having a switch including normally
spaced contacts one of which is moved to engage
the other of said contacts when effecting relative
movement of said members to operate the valve,
and manually operable devices arranged for si-
multaneous control by one hand, one for effect-
ing relative movement of said members to open

the valve and another operable to open the switch ¢

while the valve is in open position.
19. A syringe comprising relatively movable

‘telescoping housing members adapted for the pas-

sage of the fluid therethrough, a valve within one
of said members for controlling the flow of the
fluid through said members and opened by the
movement of one relative to another, electric
heating means supported within one of said mem-
bers for heating the fluid discharging there-
through, said electric heating means having a
switch closed by one of said members when mov-
ing it relative to another subsequent to. the open-
ing of the valve, and means on one of said mem-
bers for opening the switch while maintaining the
valve in open position.
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20. A syringe including a plurality of unitary
detachably associated housing sections free to
move one longitudinally on another and adapted
for the passage of fluid therethrough, electric
circuit connections self-contained on said sec-
tions, respectively, and comprising normally
spaced contacts engaged one with another upon
movement of one of said housing sections longi-
tudinally of another, and heating means included
in the cireuit.

21. A syringe including a plurality of unitary
detachably associated housing sections free to
move one longitudinally on another and adapted
for the passage of fluid therethrough, said hous-
ing sections having self-contained electric circuit
connections separable from one another with said
sections, the sections and the connections thereof
jointly forming a portion of an electric circuit for
transmitting current for heating the fluid, nor-
mally open switch means for controlling the cir-
cuit ciosed by movement of one of said housing
sections longitudinally of another, and valve
means for controlling the flow of the fluid.

22. A syringe including a plurality of unitary
detachably associated tubular body sections, one
of said sections being free to move longitudinally
on another and adapted for the passage of the
fluid therethrough, said sections having self-con-
tained electric circuit connections and one of the
sections including electric heating means for the
fluid, the sections and the circuit connections
and heating means jointly forming s portion of
an electric circuit, and switch means for con-
trolling the circuit operated by movement of one
of said body sections on another,

23. A syringe including 3 casing, a plurality
of unitary detachably associated tubular sections
within the casing and adapted for the passage of
the fluid therethrough, one of said sections ex-
tending from and being movable within the casing
longitudinally thereof and on another of said sec-
tions, said sections having self-contained circuit
connections for cooperation with the sections and
the casing to form a portion of an electric circuit
for transmitting current for heating the fluid,
and switch means for controlling the cireuit op-
erated by movement of one of said sections lon-
gitudinally of the casing.

24, A syringe including a plurality of unitary
detachably associated tubular body sections free
to move one longitudinally on another and adapt-
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ed for the passage of the fluid therethrough,
electric eircuit connections self-contained on said
sections, respectively, and including contacts
movable one into engagement with another upon
moving one of said sections to a predetermined
Dposition relative to another, valve means for con-
trolling the flow of the fuid through the sections,
and means for separating said contacts while said
sections are at said predetermined position one
relative to another.

25. A syringe comprising tubular body members
for the passage of the fluid, one movable from
normal position to a predetermined position rela-
tive to another, a tubular section rotatably con-
nected with one of said body members, a fluid
supply conduit connected with said tubular sec-
tion for rotation therewith, a valve normally clos-
ing said tubular secticn, said valve being opened
by said movable body member during movement
thereof to said predetermined position, and elec-
tric heating means for the fluid connected with
one of said tubular body members and including
a switch having normally spaced contacts, one
cooperating with another to close the circuit when
said movable body member is at said predeter-
mined position, one of said contacts being rotat-
able in engagement with another by said tubular
section upon rotation of the latter with said mov-
able body member at said predetermined posi-
tion.

28. A syringe comprising a pair of tubular body
members one movable on and relative to another
and one having a nozzle, a tubular section for
supplying fluid to the nozzle, said section being
rotatably connected with one of said body mem-
bers, a valve normally closing said tubular sec-
tion, said valve being responsive to the movable
body member upon movement of the latter in
one direction, means adjustable on one of the
body members for cooperation with the other to
vary the extent of movement of the valve when
opening the latter whereby to regulate the flow
of the fluid to the nozzle, and electric heating
means for the fluid connected with one of said
tubular body members and including a switch
having normally spaced contacts one being posi-
tioned by the movable body member to engage
another when said body member is moved to a
bredetermined position to open the valve.
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