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1

This invention relates to a portable apparatus
for vaporizing various kinds of liquid and dis-
charging the vapor therefrom for the purpose of
providing a diffused atmosphere in a room, hall
or other area and/or treating various kinds of
materials. For example, if the liguid is an in-
secticide, the vapor may be applied on or over
plants, shrubbery and the like, surfaces, and var-
ious materials or discharged in & confined area
for the purpose of killing rodent and insect life;
if the liquid is a disinfectant, the vapor may be
applied to various kinds of materials or dis-
charged into a confined area to neutralize abnor-
mal conditions on such materials or in the con-
fined area; or if the liquid is of a medicinal char-
acter, the vapor may be discharged into a room
or other area, whereby a person therein may in-
‘hale the diffused medicated atmosphere to take
advantage of the medicinal properties of the
liquid.

One object of the invention is to provide an
improved device of this character having a cham-
ber for the liquid to be vaporized, a vaporizing
chamber, into which the lquid is supplied, a noz-
zle or outlet for the discharge of the vapor and
means for vaporizing the liquid supplied to the
vaporizing chamber.

Another object of the invention is to provide an
improved portable device for vaporizing a liquid
and discharging it in the form of dry vapor into
a room or confined area, for diffusion in the at-
mosphere therein, whereby certain beneficial or
advantageous results may be attained dependent
upon the nature and properties of the liquid.

Another object of the invention is to provide an
improved ‘device of this character containing a
supply of liquid, means for vaporizing the liquid
and means for automatically controlling the
heating means.

Another object of the invention is to provide
an improved device of this character containing
a supply of liquid, means for vaporizing the lig-
uid, and pressure applying means for supplying
the liquid to the vaporizing means.

A further object of the invention is to provide
an improved portable device containing liquid to
be vaporized and having means for vaporizing the
liquid and an outlet for the vapor of simple com-
pact construction, whereby the device may be
readily carried and operated.

Another object of the invention is to provide
an improved apparatus of this character contain-
ing a quantity of liquid and means for vaporizing
the liquid to produce a vapor devoid of moisture,
which may be discharged in a room or other
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area, to treat conditions therein, without danger
of spoiling various fabric and cther materials in
the room or other area.

Other objects of the invention will be apparent
to those skilled in the art to which my invention
relates from the following description faken in
connection with the accompanying drawings,
wherein

Fig. 1 is a sectional view .of an apparatus em-
bodying my invention, on the line {—I of ‘Fig. 2.

Fig. 2 is a-section on the line 2—2 of Fig. 1.

Fig. 3 is a rear elevation.

Fig. 4 is a fragmentary section on the line [—I
of Fig. 2, enlarged.

Fig. 5 is a section on the line §—¥% of Fig. 4.

Fig. 6 is an elevational view of the heating
means, parts being broken away.

Fig. 7 is a section on the line T—7 of Fig. 6.

Fig. 8 is a view substantially similar to Fig. 1,
but showing -a modified form of construction.

Fig. 9 is a sectional view showing another
modified form of construction.

In the drawings, | indicates as an entirety a
casing formed of suitable material and having an
intermediate transverse wall ia which in con-
nection with the sides of the casing forms there-
within upper and lower chambers 2, 3, the upper
chamber 2 being open at its rear end to permit
access thereto and assembly therein of liquid
vaporizing means indicated as an entirety at 4.
The open end of the chamber 2 is provided with
a cover 2z, which is preferably removably secured
in position by a plurality of screws 2z’ (see Fig. 3).
The opposite or front end of the chamber 2 is
closed by a wall 2¢, preferably of substantially
semi-spherical shape, extending outwardly be-
yond the adjacent end wall of the chamber 3. The
wall 2¢ is formed with an axial opening 2b in
which a nozzle 5 is removably seated. The noz-
zle 5 is formed with a through opening connected
with the vaporizing means 4 and serves as the
discharge outlet for the liquid or vapor as later
set forth. The chamber 3 provides a reservoir
for a suitable liquid A, which is to be discharged
from the nozzle 5 or vaporized and discharged in
the gaseous state therefrom. The lower portions
of the side walls {x of the casing | are extended
laterally to increase the capacity of the reservoir
3, as well as to provide a relatively wide bottom
wall {x’ to stabilize the casing | against dis-
placement when positioned on a support. The
reservoir 3 is filled with a quantity of the liquid
A through a collar 3a, preferably suitably mount-
ed in the rear wall of the casing {, below but ad-
jacent to the wall la. The opening through the
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collar 3a is sealingly closed by the casing 6 of a
pneumatic pump 6e¢ and the mounting elements
therefor; the pump 6¢ is removed when the reser-
voir 3 is to be filled with the liquid A. As shown,
the outer end of the collar 3¢ is provided with a
flange which is externally screw threaded and
engaged by the threaded wall of a coupling 3b,
the coupling in turn engaging a circumferential
collar 3¢ on the pump casing 6, so that by means
of a suitable gasket between the coupling 30 and
collar 3¢, the opening through the collar 3a is
sealed to prevent escape of the liquid and air from
the reservoir 3. As the lower side wall of the
collar 3¢ may serve to determine the maximum
quantity of liquid to be supplied to the reservoir
3 and provide an air space above the liquid, the
collar 3¢ is mounted adjacent to the transverse
wall {a. The pump casing 6 encloses a suitable
piston &b provided with a rod 6c extending
through the outer removable end wall §d of the
casing § and provided with a handle 6d’, whereby
the piston 6b may be manually reciprocated. The
inner end wall of the casing 6 is provided with
a normally closed spring operated valve arranged
to close in the rearward or outward stroke of the
piston 6b and open during the forward stroke
thereof whereas the piston Gb is provided with a
normally closed spring operated valve arranged
to open in the rearward or outward stroke of the
piston §b and to close in the inward or forward
stroke therecf to supply the compressed air into
the reservoir 3. The above referred to valves for
the pump 6 are of well known construction, for
which reason they are not shown, but may be of
the form shown in Fig, 9. As will be apparent,
operation of the pump 6a serves to provide a
pressure in the reservoir 3 on the surface of the
liquid A, the effect of which is to force the latter
through a conduit 9 to a supply chamber 18,
which is formed in a fitting {9’ and connected at
its inner end by a port {8x to the vaporizing
chamber 4z of the vaporizing means 4. The con-
duit 9 preferably extends to the bottom wall {z’
of the reservoir 3 and is provided at its intake end
with a suitable sereen 1.

The conduit § preferably consists of upper and
lower sections 8a, b, respectively, and a fitting
8¢ which is forimed with a through opening 89c’.
The fitting 9¢ is provided with an externally
threaded wall, which is threaded into a collar
fa’ suitably mounted in the wall la. The op-
posite ends of the fitting 9¢ terminate in ex-
ternally threaded nipples with which suitabkle
couplings {2 are removably engaged to connect
the adjacent ends of the conduit sections 8a, $b,
thereto. The outer end of the conduit section
8a¢ is removably connected in a similar manner
by a coupling {3 to a nipple !4 formed integrally
with the fitting 13’ and formed with a duct {4’
connected to the supply chamber {8. In the em-
bodiment shown in Fig. 1, the inner end wall of
the supply chamber {§ surrounding the port iz
forms a valve seat for a vaive {5, which has screw
threaded engagement with the walls cf the cham-
ber i8. The valve {5 is provided with a shank
[5¢ which extends through a suitable gland (6
at the outer end of the fitting 16’ and an opening
formed in the cover 2x and provided at its outer
end with a collar {7 having a hub {7a detachably
fixed to the shank {Sa by a set screw 17b. The
purpose of the valve [5 is to prevent flow of the
liquid to the vaporizing chamber 4z of the vapor-
izing means 4 (a¢) while pressure is being initially
established in the reservcir 3 by operation of the
pump 6z or (b) in advance of the heating of this
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chamber to a predsetermined degree of tempera-
ture, as later set forth. The fitting 19’ is con-
nected to the nozzle 5 by a holiow member 11z
(formed of suitable metallic material), which
forms (a) a conduit for the liquid A from the
supply chamber i8 to the nozzle 5, when the lig-
uid is to be discharged in & cold or heated condi-
tion from the latter or (&) both a conduit and
the vaporizing chamber &z for the liquid A when
the latter is to be vaporized and discharged frem
the nozzle 5 in the gaseous phase. The opposite
ends of the hollow member {1z are threadedly
connected to the inner walis of suitable recesses
formed in the inner ends of the nozzle 5 and fit-
ting 10’, whereby these paris are rigidly con-
nected together.

The inner end of the valve {5 is provided with a
rod 18, which extends through the hollow member
i1z and terminates in o tapered end and the dis-
charge opening in the nozzle § is correspendingly
shaped to effect the cdischarge of the liquid in
sprayed form.

The vaporizing means %, in addition to the
chamber 4z, consists ¢f the following: 19 indi-
cates an elongated heat transfer or conducting
element formed of a metal having a high coc-
efficient of heat conductivity (for example, alu-
minum), embedded in or surrounded by a wall
of suitable insulating material 23, such as as-
bestos. The insulating material 29 is preferably
molded to fit the outer wall of the element (8
and the walls {z, la, of the chamber 2 (see Figs.
1 and 2). The heat transier element 19 is
formed with a through opening {%¢ the walls of
which fit the hollow member Tz from end to
end thereof tc insure direct contact therewith.
The heat transfer element i8 is formed with in-
wardly extending recesses 21, 22, substantially
co-extensive in length thereto and preferably
diametrically related, the recess 2i serving to re-
movably receive and support a2 heat generating
means 23 and the recess 22 serving to removably
receive and support a suitable thermostat 24 ar-
ranged to automatically control the operation of
the heat generating means 23, as later set forth.
As will be ohserved, the heat generating means
23 operates to heat the element {9 which in turn
vaporizes the liquid supplied to the chamber 4z.
The vapor expands and flows out through the
nozzle 5. The heat generating means 28, as illus-
trated, is of the electrical resistance type, con-
sisting of an clongated rod 22a formed of suit-
able non-conducting material, on which a suit-
able resistance 230 is wound (see Figs. 6 and 7)
and connected to leads 25, 25¢, of an electrical
circuit 25, The rod 22¢ is suitably mounted in
and extends from end to end of a casing 23c,
the side wall of which is formed of high heat
conducting metal. The outer end of the casing
23c is closed by a disk 23d of suitable insulating
material, whereas its opposite end is closed by a
block 23e formed of ceramic material and sup-
porting the leads 25, 25a, and provided on its
inner side with insulating material 23e’ through
which the leads in separated relation extend and
are supported out of contact with the casing
23c. The oppcsite ends of the casing 23c are
bent inwardly over the outer faces of the disk
23d and block 23e to secure them against the op-
posite ends of the rod 23¢ to support the latter
axially of the casing 22c. The casing 23¢ is of
a size to snugly fit the walls of the recess 21 to
insure contact therewith and of a length to ex-
tend substantially from end to end of the recess.
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The construction of the thermostat 24 chosen for
illustrative purposes consists of the following;
24 indicates a shell formed of relatively thin
metal, adapted to expand endwise under the in-
fluence of heat, sealingly closed at its outer end
by a plate 24b and sealingly closed af its inner
end by a fitting 24c. 26, 26a, indicate a pair
of contacts, within the shell 24a and connected
to leads £1, 2Tq, which extend through a coil 28
for connection in the circuit 25’. The contacts
26, 26a, are normally in engagement to close the
circuit 25', but are separated, due to expansion
of the sheil 24a, to open the circuit, as later set
forth. The contacts 28, 26a, are supported on
the outer ends of pairs of arms 29, 2%a, respec-
tively, which in turn are suitably fixed at their
inner ends to abutments 30, 30a, respectively.
The abutment 39 is suitably mounted on and
secured to a pin 31 fixedly supported in the plate
24b, whereas the abutment 30a is suitably
mounted on and secured to a rod 32 extending
into and having screw threaded connection with
the inner wall of a hollow screw 33 for adjust-
ment relative thereto, the screw 33 in turn ex-
tending through and having threaded connec-
tion with an opening 24¢’, formed in the fitting
24¢, whereby the screw 33 may be adjusted end-
wise in the latter. The supporting arms 29, 28,
are formed of resilient metal and each arm of
one pair and the corresponding arm of the other
pair support one of the contacts 25, 26q. Also, it
will be observed that the arms of each pair con-
verge toward their outer ends, so that by adjust-
ing the abujment 30z relative to the abutment
36, the contacis 26, 28q, will be maintained in
vielding contact, but upon expansion of the shell
24g, the abutment 38z will’ move toward the
right (as viewed in Fig. 4) relative to the abut-
ment 39, the effect of which is to swing the arms
outwardly and disengage the contacts one from
the other, to open the circuit 25. By adjust-
ment of the abutment 38 the spring pressure
engagement between the contacts 28, 28a, can
be increased or decreased with respect to the
endwise expansion of the shell 24¢ in response
to the heating of the heat transfer element 198
to a predetermined degree of temperature, de~
pendent upon the kind of liqguid A employed.
Where s relatively low temperature is required,
the relative adjustment of the abutments 30,
30g, will be such as to effect disengagement of
the contacts upon slight expansion of the shell
24q. Where 2 higher temperature is required,
the abutment 38a will be set to maintain the con-~
tacts under a higher degree of spring tension,
so that the shell Zé¢ is required to expand a
greater distance in order to effect disengagement
of the contacts 25, 23a¢. By reason of the ad-
justments for the abutment 38q, the operation
of the contacts 26, 28a, to open and close the
“eircuit 25’ in response to the expansion of the
shell 24¢, may ke controlled within a relatively
small range of temperature variation. The lead
28 of the circuit 25’ is connected o one supply
line 2Bz, the lead 25 is connected to lead 21a
“ and lead 27 is connected to the other supply line
95z’ to connect the resistance 23b and contacts
26, 28g, in series; accordingly, when the heat
transfer element has been heated to the degree
of temperature at which the thermostat 24 is set,
the contacts 26, 284, will automatically disen-
gage to open the circuit 28’ and hence shut off
the supply of heat and upon cooling of the ele-
ment (8 to a degree of teraperature below the
thermostat setting, the contacts will automat-
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6
ically engage to close the circuit 25
supply heat to the element 19.
34 indicates an electrically operated signalling

and thus

‘means for indicating to the operative whether the

circuit 25’ is closed or open. 'The signalling
means 34 consist of a light bulb 34a connected in
series in the circuit 25’ and related to a suitable
lens 34b mounted in an opening 1b formed in the
top wall 15’ of the casing |. Where the liquid A
is to.be discharged in heated condition or is to
be- vaporized and then discharged in a gaseous
state, the signalling means 34, upon going out
of the bulb 34q, due to the operation of the
thermostat 24, indicates to the operative that
the heat transfer element 19 and hollow member
{1z have been heated to the predetermined degree
for which the thermostat 24 was set, so that the
valve {5 may be opened and the liquid supplied to
the member 171z; thereafter during discharge of
the liquid or vapor, the bulb 34a will flash on and
off due to automatic operation of the thermostat.
The cable 252’/ carrying the supply lines 25z,
25x’, is provided at its outer end with a suitable
plug (not shown) having terminals to which the
supply lines 25z, 252’, are connected and adapted
to engage an outlet, wherehy current is supplied
to the circuit 25’.

Operation: where the liguid A is 10 be. dis-
charged from the nozzle § at the room or existing
temperature, the valve 15 is closed and the pump
Ga is operated to provide pressure on the surface
of the liquid A. The valve {5 is then opened to
permit flow of the liguid through the conduit 8,
chamber {8 and hollow member {7z for discharge
from the nozzle 5. If for any reéason it is desir-
able to discharge the liguid in a heated condition,
the thermostat 24 is set for operation at the
desired degree of f{emperature, the valve {§ is
closed and the circuit 25’ is supplied with cur-
rent to heat the element 19 and wall of the hollow
member 1. Upon operation of the thermostat
24 (that is, disengagement of the contacts 25, 26a,
which operation will be indicated by the going
out of the light bulb 34a), the valve 15 is opened
and spraying of the liquid takes place, the liguid
being heated as it flows through the member {7.
As the spraying operation takes place, the ther-
mostat 24 will automatically close and open the
circuit 25’ to control the supply of heat to the
element {9, so that all portions of the ligquid flow-
ing through the member T will be heated to the
predetermined degree of temperature.

‘Where the liquid A is to be vaporized and dis-
charged in the gaseous phase, the thermostat 24
is set to operate at that degree of temperature,
which, dependent upon the kind of lquid em-
ployed, will effect vaporization thereof when sup-~
plied from the chamber 18 into the vaporizing
chamber 4z, the valve (8 is closed, current is sup-
plied to the circuit 25’ and pressure is provided
on the surface of the ligquid A, forcing the latter
into the chamber 18, and upon operation of the
thermostat 24, indicated by the lighted bulb 34a
going out, the valve 15 is opened to permit flow of
the liquid into the vaporizing chamber £z, where-
by vaporization of the liquid takes place and the
vapor is discharged from the nozzle 5.

In operating the disclosed apparatus, I have
used a liquid insecticide having a petroleum base
and when vaporized at a temperature of approxi-
mately 250 to 300 degrees F. the gaseous product,
as discharged from the nozzle 5, is dry and com-
pletely devoid. of moisture. Accordingly, the
gaseous product may be applied to walls, any and
all kinds of fabric materials and paper without




2,615,215

7

dangér of damaging such materials and as the
gaseous product expands and normally becomes
diffused within and throughout the atmosphere
in any enclosed area, it is effective to kill various
kinds of rodent and insect life therein. The
liquid may consist of a disinfectant which, when
vaporized and discharged in a rooem will neu-
tralize the abnormal conditions therein. If the
liquid is a medicinal compound the generated
vapor, when discharged in a room, will be diffused
in and through the atmosphere therein, for in-
haling by a person suffering from various
abnormal nose or throat conditions.

As the casing ! is provided with a handle 35, it
may be carried from place to place and operated.

Fig, 8 illustrates a modified form of vaporizing
apparatus, similar to the form of construction
shown in Figs. 1 to 7, inclusive, except that the
fitting 9 is mounted in the wall e in a vertical
plane at one side of the vaporizing means 4 and
provided with a valve 36 to control the flow of the
liquid A through the conduit 2 to the supply
chamber 10 formed in a fitting {8’’. Also, the
chamber {§ is sealingly closed at its outer end by
a suitable screw plug 37 tightened against a
gasket 37a and connected at its inner end by a
port {0z’ with the vaporizing chamber 4x. The
port (06x’ is of a predetermined diameter (prefer-
ably .0020 of an inch) and operates to provide a
continuous substantially uniform guantity of the
liguid to the chamber 4z from the chamber (0.
In practice, in using an insecticide and heating
the element {8 to approximately 250 to 300 de-
grees F., with the reservoir filled with a quart of
the insecticide and subjected to a pressure of sub-
stantialiy ten pounds, where the port 18z’ is of
the size above set forth, the apparatus may he
continuously operated to vaporize the liquid and
discharge the vapor from the nozzle § until the
quantity of liquid in the reservoir is exhausted.

Fig. 9 illustrates another embodiment of the
invention consisting of the following: 38 indicates
a, casing constructed similarly to the casing |
to provide a chamber 38a containing means, in-
dicated as an entirety at 39, for vaporizing the
liguid A and a reservoir 48 for the liquid A. 4f
indicates a suitable pneumatic pump for estab-
lishing air pressure on the surface of the liquid
A iIn the reservoir 49 to force the liquid through
2. conduit 42 to a chamber 43 formed in a fit-
ting 43a, the discharge end of the conduit 42
being connected to the chamber 43 by a duct
43b. 44 indicates a valve, interposed in the
conduit 42 and mounted in the wall between the
chambers S8€a and 43, the valve element of the
valve 44 having a shank 44¢ which extends up-
wardly through the top wall of the chamber 38q,
whereby the valve 44 may be operated to con-
trol the flow of the liguid through the conduit
42 to the chamber 43. The vaporizing means
39 consist of the following: 435 indicates a heat
transfer or conducting element formed with a
through opening 45a forming a vaporizing cham-
ber connected at its inner end with the supply
chamber 43 and connected at its outer end by
a hollow member 45 with a nozzle 41, which is
seated in an opening 38b formed in the outer
end wall of the chamber 38. The inner end of
the fitting £3a extends into and has screw
threaded connection with the inner wall of the
opening 48a, and the opposite ends of the hol-
low member extend into and have screw threaded
connection with the outer end of the opening
45¢ and inner end of the nozzle 47. The open-
ing through the nozzle 47 is preferably of con-
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ical shape to provide a seat for a needle valve 48.
The valve 48 is provided with a shank 49 which
extends rearwardly through the hollow member
45, vaporizing chamber 45¢ and fitting 43aq, its
outer end portion being enlarged, as shown at
43¢, and having screw threaded connection with
the inner wall of the fitting 43 outwardly of the
discharge port of the duct 430, the enlargement
48¢ serving to close the outer end of the cham-
ber 43 and the threaded ccnnection thereof with
the inner wall of the fitting 43a providing means
for adjusting the valve 48. The valve 48 is fixed
in its adjusted position by a nut 50 tightened
on the extended end of the shank 4%a against
the adjacent end wall of the fitting 43a. As
shown, the heat transfer element 45 is formed
with diametrically related recesses 51, 52, for a
heat generating means 53 and a thermostat 54,
respectively, connected in series in an electrical
circuit 55. 55 indicates a signalling means also
connected in the circuit in series with the heat
generating means 53 and thermostat 54. The
construction of the heat generating means 53,
thermostat 54 and signalling means 56 are sim-
ilar to like parts shown in Figs. 1, 4, 5, 6 and
7. 571 indicates a spiral section of wire extending
from end to end of the vaporizing chamber 45a
and adapted to circulate the liquid supplied
thereto in a circuitous path to insure contact
of all portions thereof with the walls of the
chamber. The embodiment shown in Fig. 9 is
operated to discharge the liquid A in a gaseous
state substantially similar to the manner of oper-
ating the apparatuses shown in Figs. 1 and 8.

To those skilled in the art to which my in-
vention relates many changes in construction
and widely different embodiments and applica-
tions of the invention will be apparent with-
out departing from the spirit and scope of the
invention. My disclosures and the description
herein are purely illustrative and are not in-
tended to be in any sense limiting.

What I claim is:

1. An apparatus of the class described compris-
ing a closed chamber adapted to contain a liquid
and having g filling opening, means for closing
said filling opening, an enclosure mounted above
the top wall of said chamber, an elongated metal-
lic heat transfer element, non-heat conducting
material surrounding said element between its
sides, top and bottom and the top of said chamber
and the sides and top of said enclosure, means
for heating said element, said element being
formed with a through opening, a tube extending
through said opening and fitting the walls there-
of, whereby the tube walls are heated by con-
duction by said clement, said tube forming a
liguid vaporizing chamber and having an open-
ing at its outer end for the discharge of the
vapor therefrom, liquid flow connections between
said liquid containing chamber and the inner
end of said tube, a valve for controlling the
flow of liquid through said connections, and pres-
sure supply means for inducing flow of the liquid
through said connections to said tube.

2. An apparatus as claimed in claim 1 wherein
are provided means responsive to variations in
the temperature of the walls of said tube for
automatically conirolling said heating means.

3. An apparatus of the class described, com-
prising a closed chamber adapted to contain a
liquid and having a filiing opening, means for
closing said fiiling opening, an enclosure mounted
above the top wall of said chamber, an elongated
metallic heat transfer element, non-heat con-
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ducting material surrounding said element be-
tween its sides, top and bottom and the top of
said chamber and the sides and top of said en-
c’osure means for heating said element, said
clement being formed with a through opening, a

tube extending through said opening and fitting
the walls thereof, whereby the tube walls are
heated by conduction by said element, said tube
forming a liquid vaporizing chamber and having
an opening at its outer end for the discharge
of the vapor therefrom, a hollow member con-
nected to. the opposite end of said tube, the in-
ner end wall of said member being formed with
an opening providing on its inner end a valve
seat, liquid flow connections batween caid liguid
containing chamber and the side wall of said
member inwardly of said valve seatl, a valve ele-
ment having a shank adjustably engaging the
inner wall of said member to move said valve
element toward and from said seat to control the
supply of liguid from said member into said tube,
and means for supplying pressure on the sur-
face of the lguid in said Hquid containing cham-~
ber. ‘

4. An apparatus as claimed in c¢laim 1 where-
i'n said pressure sv y nly means consists of g pump

"nov@bly mounted in gaid filling opening.

5, An apparatus cf the class described, com-
prising a closed chamber adapted to contain a
liguid and having a filling cpening, means for
closing said filling cpening, an enclosure mounted
above the top wall of said chamber, a metallic
heat transfer element, non-heat conducting ma-
terial surrounding said element between its sides,
top and bottomr and the top of said chamber
and the sides and top of said enclosure, means
for heating said element, said clement being
formed with a through opening, a tube extend-
ing through said opening and fitting the walls
thereof, whereby the tube walls are heated by
conduction by said element, said tube forming a
liguid vapcerizing chamber, a nozzle on the outer
end of said tube for the discharge of the vapor
therefrom, the inner end of the ncezzle cpening
forming a valve seat, a hollow member con-
nected to the oppesite end of said tube, the inner
snd wall of said member being formed with an
opening providing on its inner end a separate
valve seat, liguid flow connectlions between said
liquid containing chamber and the side wall of
said member inwardly of said separate valve seat,
a shank extending through said member and into
said tube and provided at its oulter end with a
valve element related to said first mentioned
valve seat and intermediate ifs ends with a valve
element related to said separate valve seat, said
shank outwardly of said last mentioned valve
clement having adjustable connection with the
inner wall of said member for operating said
valve elemaents toward and from said seats, re-
spectively, and pressure supply means for indue-
ing flow of the liguid through said connections
to said tube.

6. An apparatus of the class described, com-
prising a casing consisting of a closed chamber
for a body of liquid and having a filling opening
and an enclesure above said chamber, means for
closing said filling opening, means within said
enclosure for vaporizing the liquid, said vaporiz-
ing means consisting of a metallic member hav-
ing an opening extending therethrough and
forming a vaporizing chamber, the outer end of
which forms a discharge for the vapor, said
member being formed with an inwardly extend-
ing recess, an electirical resistance, adapted to
be connected with a source of electric current
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supply, mounted in said recess for heamr‘g said
membsr, liquid flow connections extending frora
said 11qu1d chambér to the inner end of said
vaporizing chamber, pressure  apblying means
for inducing a flow of the liguid from said 11qu1d‘ :
chamber through said connections to said’ vapo-‘
rizing chamber, and a valve in said connecmon
for controlling the liguid flow therethrough.’

7. An apparatus as claimed in claim ¢ wherem
the outer end of said vaporizing ¢hamber ig pro- :
vided with a nozzle. s

8. An apgaraws of the eclass deseribed, com-
prising a casing having top,. bottom, side and
end walls and a Liorizontsl wall between said top
and hottom walls arranged to form ubper and
lower chambers, said lower chamber being
adapted to contain liquid and one end wall above -
said horizontal wall being formed with an open-
ing, means within said upper chamber for vapo-'
rizing the liguid, said means. consisting. of a
metallic heat transfer elemeént _Lblﬂ'led Wwith - a
through opening to provide a vaporizing chai.
ker for the liguid, said vaporizing chamber oemg
provided at one end with a nozzle arvanged to
discharge the vapor through said first mentioned
opening, and means for heating said clement,
liquid flow connections between said lower chaih-
ber and the opposite end of said vaporizing
chamber, and means within said lower chamber
for inducing a flow of the lguid from said lower
chamber through said liquid. connections.

9. An apparatus as claimed in claim 8 where-
in said heat transfer element is formed with o
recess and the heating means consists of an elec~
trical resistance mounted in said recess and
adapted to be connected with o source of electri
current supply.

10. An apparatus as claimed in ¢laim 9 where~
in said heat transfer element is formed with a
second recess and a thermostat for operating a
switch is mounted in said second recess, said
switch being connected in series with said re-
sistance and said thermostat being responsive
to the rise and fall of the temperature of said
heat transfer element for operating said switch
to control the supply of current to said resist-
ance.

11. An apparatus of the class described, com-
prising a casing having top, bottom, side and
end walls and a horizontal wall between said
top and bottom walls and arranged to form upper
and lower chambers within said casing, said
lower chamber being adapted to contain liguid,
2 nozzle mounted in one of said end wails above
said horizontal wall, a heat transfer element
mounted in said upper chamber and formed with
a through opening, a hollow member extnnding
through said opening and fitting the wall there
of and connected at its outer end fo said nozzle,
liguid flow connections between said lower cham-
ber and the inner end of said hollow member,
means for heating said heat transfer element,
and means for inducing a flow of lguid from
said lower chamber through said connections to
said hollow member.

12. An epparatus of the clasgs descrived, com-~
prising a casing having top, bottom, side and
end walls and a horizontal wall between said top
and bottom walls and arranged to forin upper
and lower chambers within said casing, said lower
chamber being adapted to contain liguid, a nozzle
extending through one of said end walls above
said horizontal wall, a metallic heat transfer
element mounted in said upper chamber and
formed with a through opening and separate
inwardly extending recesses, a hollow member
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extending through said opening and fitting the
wall thereof and connected at its outer end to
said nozzle, liquid flow connections between said
lower chambper and the inner end of said hollow
member, an electrical resistance mounted in one
of said recesses, adapted to be connected to a
source of electrical current supply, for heating
said heat transfer element, a thermostat mounted
in the other recess and connected in series with
said electric resistance for controlling the supply
of current thereto in response to the rise and
fall of the temperature of said heat transfer
element, and means for inducing flow of the
liquid from said lower chamber through said
liquid connections to said hollow member.

13. An apparatus of the class described, com-
prising a casing having top, bottom, side and
end walls and a horizontal wall between said
top and bottom walls and arranged to form upper
and lower chambers within said casing, said
lower chamber being adapted to contain liquid, a
nozzle mounted in and extending through an
opening formed in one of said end walls above
said horizontal wall, a metallic heat transfer
element mounted in said upper chamber and
formed with a through opening and separate
inwardly extending recesses, a hollow member
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extending from the outer end of said through
opening to said nozzle, liquid flow connections
between said lower chamber and the inner end
of said opening, an electrical resistance mounted
in one of said recesses, adapted to be connected
to a source of electrical current supply, for heat-
ing said heat transfer element, a thermostat
mounted in the other recess and connected in
series with said electric resistance for controlling
the supply of current thereto in response to the
rise and fall of the temperature of said heat
transfer element, and means for supplying pres-
sure on the surface of the liquid in said lower
chamber.

14. An apparatus as claimed in claim 7 where-
in said nozzle is provided with a valve to control
the discharge of vapor therethrough.

HAMILTON R. STAGNER.

REFERENCES CITED

The following references are of record in the
file of this pafent:

UNITED STATES PATENTS
Name
Lapp

Number
1,922,171

Date
Aug. 15, 1933



