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This invention relates to spraying devices, and 
it has particular relation to devices utilizing a 
compressed fluid stream through a nozzle for im 
pelling a concentrated liquid into the stream, 
and to discharge said liquid in dispersed atomized 
form in front of the nozzle. 
Among the objects of the invention is an in 

proved sprayer construction eliminating the ne 
cessity for handling and pouring the concentrated 
liquid that is to be sprayed and producing effi 
cient spraying action in a small size unit by an 
instantaneously acting electrically-heated vapor 
Ze'. 
The foregoing and other objects of the inven 

5 tion will be best understood from the following 
description of exemplifications thereof, reference 
being had to the accompanying drawings, in 
which 

Fig. i is a vertical Sectional view of a Spraying 
unit embodying one form of the invention; 

Fig. 2 is a view of the liquid holding container 
detached from the spraying unit; 

Fig. 3 is a view similar to Fig. 1 showing a mod 
iied form of the invention; 

Fig. 4 is a cross sectional view through the flash 
boiler unit along line 4-4 of Fig. 2; 

Fig. 5 is an enlarged simplified view of the 
heating unit of the flash boiler of Fig. 3; 

Sig. 6 is a view similar to Fig. 1 of another form 
of flash boiler sprayer; 

Sig. 7 is a vertical sectional view of the flash 
boilier unit of Fig. 6 along line 7-7; 

Sig. 8 is a horizontal Sectional view through the 
flash boiler unit along line 8-8 of Fig. 6; 

Fig. 9 is a circuit diagram of the electrical 
theater arrangement of the flash boiler of Fig. 6; 

Fig. 10 is a circuit diagram similar to Fig. 9, 
illustrating a modified arrangement; and 

Fig. 1 is a vertical Sectional view of a portion 
of a flash boiler Sprayer showing a further modifi 
cation. 
Steam-operated atomizers in which steam gen 

erated in a Small boiler is released through a 
no.22le, producing a steam blast Sucking through 
a Suction tube a liquid into the blast, dispersing 
and atomizing the liquid, and discharging it in 
heated and vaporized condition in front of the 
nozzle, have long been known in the art. Such 
sprayers are particularly effective in atomizing 
concentrated liquid fumigants, insecticides, med 
icines, perfumes, and like concentrates. The hot 
vapor produces finer and more uniform disper 
ision and atomization of the concentrated liquid 
than possible otherwise. The so produced mist 
of vapor and heated, vaporized liquid particles. 

for use in such sprayers. 

(Cl. 219—38) 
fills the Space receiving the spray, and under the 
influence of the expanding vapor the particles of 
the liquid penetrate uniformly into all surfaces, 
nooks and crevices into which they would other 
Wise not be carried. 

Heretofore, the practical use of such sprayers 
has remained very limited and never reached a 
stage of development commensurate with the ef 
fectiveness of disinfecting and purifying action, 
and the thoroughness of distribution and pene 
trability made possible by the intimate atomiza 
tion of the highly concentrated liquids suitable 

One Of the dificultieS 
lies in the heretofore existing necessity of manu 
ally handling the concentrated liquids employed 
in such sprayers. The filling of the liquid con 
tainer of the sprayer, involving the pouring and 
handling of the concentrated disinfecting, puri 
fying, and like liquids, by the user, is objection 
able, because the concentrate, though harm 
less in atomized condition, is in many cases un 
pleasant, and dangerous during pouring and di 
rect handling in liquid form when it is liable to 
be inadvertently poured out in large quantities in 
a Single Spot. 
In accordance with my invention, this difficulty 

is eliminated by having the concentrated liquid 
for the sprayer filled in special tightly sealed con 
tainers at filling stations and left in this condi 
tion until used up in the sprayer. The filled con 
tainer made, for instance, in the form of a bottle 
with a narrow neck, is provided with an internal 
suction tube extending from the bottom of the 
bottle to the lower part of the opening in the neck 
thereof, where the upper end of the suction tube 
has a head which closes the bottle opening and 
prevents the liquid from being poured out. The 
opening at the upper end of the neck is sealed by 
a suitable cap, for instance, by providing a thread 
on the outer surface of the neck and a correspond 
ing thread on the rim of the cap which is Screwed 
to the neck and tightly Seals with its upper Sur 
face the upper edge of the bottle neck. 
The nozzle unit through which the vapor 

stream for sucking and atomizing the liquid is 
discharged, differs in construction from the 
sprayers as heretofore made by having, instead 
of the usual long Suction tube extending from 
the nozzle duct to the bottom of the liquid con 
tainer, only a short nozzle Suction tube section 
sufficiently long to reach into the neck of the bot 
tle and engage the upper opening of the bottle 
suction tube in the head portion thereof to form 
therewith a continuous suction duct between the 
space near the bottom of the bottle and the nozzle 
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duct and thus operate like the continuous duct 
Of the prior art sprayers. 
There is also provided at the lower end of the 

nozzle suction tube a mechanical junction mem 
ber for mechanically clamping the bottle to the 
nozzle, holding the bottle, and pressing the head 
at the upper end of the bottle suction tube against 
the lower end of the nozzle suction tube to pro 
vide a tight Seal between the two ends and secure 
the effect of a continuous suction duct. The 
junction member may be in the form of the 
outer part of a screw cap, like that used for Seal 
ing up the top of the bottle, and is tightly joined 
to the upper suction tube so that by screwing the 
bottle in from below, the bottle neck is threaded 
into the cap member carried by the upper suction 
tube portion, the bottle is pulled up and firmly 
clamped by the cap junction, sealing the lower 
end of the upper suction tube against the upper 
end of the bottle suction tube. The Sealing sur 
faces are preferably of interfitting conical shape 
to secure a tight joint. 
By this arrangement, the supply of the con 

centrate for the sprayer may be accomplished 
without requiring any pouring of the concen 
trated liquids, and preventing spilling of the liq 
uid, by the user. All that the user has to do, if 
the liquid in the bottle connected to the nozzle 
unit is exhausted, is to unscrew the old bottle 
from the cap junction of the nozzle Suction tube, 
unseal the cap of a filled concentrate bottle, and 
then Screw the neck of the unsealed bottle into 
the threaded cap junction of the nozzle suction 
tube, thereby re-establishing a unitary Suction 
duct for sucking the concentrated liquid of the 
new bottle into the atomizing Stream Of the noz 
zle duct. Thus the troubles and discomfort caused 
by sprayers With a continuous Suction tube lead 
ing from the nozzle to the bottom of the liquid 
container, requiring pouring of the concentrated 
liquid into the container each time it is exhaust 
ed, is eliminated. 
Another disadvantage of Sprayers as heretofore 

available is the fact that the entire, relatively 
large body of vaporizable fluid in the boiler ves 
sel must be heated to vaporizing temperature in 
order to produce the compressed vapor for atom 
ization and Spraying of the concentrated liquid. 
This delays the starting of the sprayer and also 
results in an unnecessary loSS of heat, and unde 
sirable prolongation of the spraying action when 
it is to be stopped. 
In accordance With my invention, I supply the 

actuating vapor for sprayers of the type described 
by means of a Small electrically-heated flash 
boiler constructed to gradually admit Small quan 
tities of preheated water to a flash evaporator 
having electrically-heated narrow conduits which 
cause practically instantaneous evaporation of 
the Water as it enters in a thin layer into the 
conduits. This enables instantaneous generation 
of the steam and production of a sufficient quan 
tity of Steam to Set the sprayer into action quickly 
after the electrical heater is energized, and avoids 
the necessity of first heating the entire body of 
Water in the boiler to vaporizing temperature 
and then develop the steam pressure required for 
the spraying action. By the use of this electri 
cally-heated flash boiler, the entire spraying unit 
is thus reduced in volume and its action is made 
practically instantaneous and Subject to quick 
Control. 
In Figs. 1 and 2 is shown a spraying device 

embodying one form of the invention. It com 
prises a riigid nozzle unit having a tubular nozzle 

2,076,709 
duct terminating at its front end in a Spray 
nozzle f2 and connected at its rear end through 
a vapor supply tube 3 to the top space of a 
vaporizer 4. The vaporizer 4 comprises a jar 
5, preferably of transparent tight material, such 

as glass, and has its upper open end provided 
with a threaded outer edge portion tightly closed 
by a threaded edge cover 6, which is preferably 
of rigid insulating material, such as a phenolic 
condensation product. A packing ring 7 may bc 
provided along the edge of the jar 5 to Secure 
a tight enclosure. The jar is arranged to be 
filled through the water inlet opening 8 on the 
top 6 up to about half of the height of the jar 
with a suitable vaporizable liquid having a Small 
amount of electrolytic conduction, such as Water, 
the opening being tightly closed by a detachable 
screw cap 9. To evaporize the water, there are 
mounted near the bottom of the vessel a pair of 
rectangular electrodes 2 and 22. The electrodes . . 
are supported on two rods 23 and 24 having at 
their lower ends conducting terminal extensions 
25 and 26 fitting into Suitable openingS Within 
the electrodes 2 and 22 and holding the elec 
trodes in place by means of Screw nuts 27, and 
also making good electrical contact with the elec 
trodes 2 and 22 through the contact with their 
interior walls surrounding the rod extensions. 
The upper ends of the rods are tightly secured 

by threaded extensions 28 in a depressed portion 
of the jar top 6, the exterior ends of the exten 
sions 28 carrying terminal prongS 29 for engag 
ing socket terminals 30 of a socket 33 connected 
through a flexible cable 32 to a domestic electric 
current source of 110 volts, for instance. 
render the suspension of the two electrodes 2 
and 22 rigid, an additional insulating Spacer 33 
is held clamped by the rod extensions 25 and 26 
to the two electrodes 2 and 22 making the elec 
trode assembly firm. 
The lead rods 23 and 23 are preferably made of 

a material, such as Monel metal, stainless steel, 
or ordinary steel, which does not react With the 
water or the vaporizable fluid in the vessel during 
operation. The electrodes 2 and 22 may likewise 4, 
be of Monel metal, stainleSS steel, Ordinary steel, 
carbon, or a similar conducting body which will 
permit current flow between the electrodes 
through the liquid in which they are immersed 
Without undesirable reactions. 
The vapor supply tube 3 between the nozzle 

duct and the vapor space 36 in the top portion 
of jar 5 has its upper end threaded into a suit 
able opening on the lower side of the duct nozzle, 
and its lower end likewise threaded and clamped 5. 
tightly within an opening in the top 5 by means 
of nuts 36, 3 and washer 38. A safety valve in 
the form of a ball 39 is held pressed against a 
valve seat on the upper side of the nozzle duct 
opposite the end of vapor supply tube 3, the ball 
39 being held against its Seat by means of a suit 
able spring mounting 40. To permit ready re 
lease of the steam, the valve ball 39 is provided 
on its exterior with a little pull chain 39' so that 
it may be lifted from its seat, if the steam is to be 
released and the operation stopped. 
To a portion in the nozzle duct lying back of 

the nozzle 2 are joined a pair of Suction duct 
sections 4 and 42 extending to near the bottom 
of a liquid container 43. A distinct feature of the 
invention is the special combination of the liquid 
container 43 and two suction duct sections 4 and 
42 and their cooperation with the nozzle unit and 
vapor source. As seen in Fig. 2. the liquid con 
tainer 43 is preferably made is the form of a 
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2,076,709 
bottle, of transparent material, such as glass, 
for instance, and has a small upwardly pro 
jecting neck portion 44 which is closed at the top 
by a cap 45, by a threaded joint between the ex 

5 terior of the neck portion and the cap, for in 
stance. - 
The suction duct is made of two sections, the 

upper section 4 being in the form of a nozzle 
suction tube extending from the nozzle duct 

10 until the neck portion of the liquid container 43, 
and the lower section 42 being in the form of a 
separate suction tube extending from the neck 
portion of the bottle 43 till the bottom thereof. 

- The upper end of the nozzle suction tube 4 is 
15 threaded into a corresponding hole on the under 

side of the nozzle duct i?, its interior opening 
into the nozzle duct. An intermediate portion 
of the upper suction tube 4 is threaded on its 
exterior and has attached thereto, by means of a 

20 pair of nuts 48, a cap-shaped junction member 
J 49 similar to the bottle cap 45, and a supporting 

strip 50, the other end of which is clamped, by 
means of nut 37 and the vapor supply tube 3, to 
the jar top 6. In this way, the nozzle duct 

25 with the suction duct section 4 f, supporting strip 
50 and vapor supply tube 3 form a rigid structure 
firmly supported on the cover 6 of the vaporizer 
jar. 
The neck of a bottle 43 filled with concen 

30 trated liquid, as shown in Fig. 2, may, after in 
screwing its closure cap 45, be screwed into the 
cup-shaped junction member 49, firmly clamping 
the bottle neck within the junction member 49. 
Within the interior of the bottle is mounted the 

35 lower section 42 of the suction duct, in the form 
of an upstanding longitudinal tube having an en 
larged head 52 fitting the opening of the bottle 
neck 44 to hold the suction tube 42 in upstand 
ing position within the bottle. The Suction tube 
head 52 extends downwardly beyond the junction 
of neck 44 with the top of bottle 43, and is pro 
vided at the portion of its periphery immediately 
below the junction with an annular groove 53 in 
which is mounted a resilient split ring 5 of a 
diameter slightly larger than the diameter which 
it has in the position shown in Fig. 1. The gap 
of the resilient ring 54 is made Sufficiently large 
so that when it is pressed into the slot 53, it will 
conform to the diameter of the head 52 and make 
it possible to insert the tube 42 with the head 52 
with ring 54 through the neck 44 of the bottle, the 
ring 54 being pressed into the slot 53 while the 
head travels inwardly through the bottle neck. 
On reaching the lower end of the bottle neck 44, 
the ring 54 expands within the groove 53 and 
locks the head of the suction tub3 42 inside the 
bottle so that it cannot be readily removed there 
from. 
To secure a good fit between the clamping ring 

60 54, the suction tube head 52, and the junction of 
the bottle neck with the bottle top, the lower end 
of the suction tube 42 has slidably mounted there 
on a tube extension 55 pressed downwardly by a 
helical spring 56 held on the tube 42 to exert a 

( longitudinal upward pressure on the Suction tube 
42. Slots 58 in extension tube 55 and slots 59 
in the lower end of tube 42 provide passages for 
the liquid into the lower end of the suction tube 
42. A good hold for the suction tube 42 within 
the barrel may be obtained without the extension 

r tube 55, by making suction tube 42 sufficiently 
long to rest against the bottom of the bottle 43 
when the spring ring 54 engages the head 52 and 
the neck junction in the way shown in Fig. 1. 

5 The bottle suction tube head 52 has a narrow 

40 

5 5 
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longitudinal channel 60 and the cap 49 holding 
it clamped to the nozzle unit has a small opening 
6 to permit entry of air into the upper space 
within the bottle 43 when the level of the liquid 
goes down on withdrawal of liquid through the 
suction tube 42 by the vapor stream through the 
nozzle duct?. These openings are so small that 
leakage of the liquid is effectively prevented even 
if the bottle is tilted. 

By Supplying the users of the sprayer with 
filled bottles as shown in Fig. 2, arranged for 
attachment to a short suction tube depending 
from the nozzle duct, as shown in Fig. 1, spilling 
and pouring out of the concentrated liquid by the 
user in connection with the operation of the 
Sprayer is positively eliminated. k 

In accordance with the invention, the consumer 
acquires thie liquid for the sprayer, in the form 
of completely filled and sealed bottles, as shown 
in Fig. 2. These bottles are filled with the con 
centrated liquid at a filling station where proper 
Safeguards are taken to have the filling go on 
without undesirable spilling of the liquid con 
centrate. Into each filled bottle, there is insert 
ed at the filling station a suction tube extension 
42 as shown in Fig. 1, the tube being locked by 
the lock ring 54 as shown in Fig. 1, to close up 
the opening in bottle neck 44 and prevent out 
pouring of the concentrated liquid in case the 
bottle is tilted in handling. The bottle is then 
Sealed with the cap 45 so that it is positively 
closed and no liquid can escape therefrom, and 
in this condition the bottle is distributed to con 
Sumel's Who use the Sprayer. 
These sealed bottles are received by consumers, 

and are sealed till the contents of the bottle in 
use on the sprayer is exhausted. When a fresh 
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suppiy of concentrated liquid is needed, the user 
inscrews the empty bottle 43, takes of the cap 
45 of a new filled bottle, and screws in the full 
bottle into the clamping junction cap 49, as shown 
in Fig. 1, until the lower end of the upper nozzle 
suction tube 4 engages the opening in head 52 
at the top of the bottle suction tube 42 mounted 
within the bottle. The direct handling and pour 
ing of the concentrated liquid by the user is thus 
completely eliminated and a new supply for the 
sprayer may be provided simply by unscrewing 
the empty bottle and screwing in instead a filled 
bottle, with its interiorly mounted suction tube 
and neck-opening closure preventing spilling or 
pouring out of the concentrated liquid from the 
bottle. 

For convenience in use, the vaporizer jar 5 is 
mounted in a metallic cylindrical casing 65 hav 
ing legs 66 and a handle 67 for carrying the whole 
apparatus, the casing having longitudinal slots 
68 to permit watching the level of the water in 
the vessel. To aid in supporting the liquid con 
taining bottle 43, there is provided on the side 
of the casing 65 facing the bottle a supporting 
plate 7 f, with a flange T2 surrounding the bottom 
of the bottle, the plate 7 being hinged on a pivot 
pin 73 held by the casing wall 65, and a spring 
75 holding the plate 7 yieldably in horizontal 
position to support the bottle. This permits ready 
unscrewing of the used up bottle and screwing 
in of a bottle filled with the liquid by merely 
pulling down the hinged supporting plate * í dur 
jng these operations. - 

In Figs. 3 to 5 is shown a modified form of 
spraying device which, in addition to the inven 
tion described in connection with the invention 
shown in Figs, 1 and 2, embodies also an improved 
flash boiler for producing the Operating steam 
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44 . 2,070,709 
in a greatly improved and simplified manner. 
The nozzle unit with the concentrated liquid Sup 
ply container, the vaporizer jar and the support 
ing casing are constructed like the corresponding 
parts described in connection with Figs, 1 and 
2. New is the combination of internal construc 
tion of the electrical vaporizer equipment with 
such sprayer. 
As shown in Fig. 3, there is secured to the under 

l() side of the jar top 9, at the point of connection 
of the vapor supply tube 3 with the jar top 00, 
a supporting collar (2 which in turn supports a 
downwardly extending cylindrical vaporizer f03 
reaching to near the bottom of the jar 5 where 

l3 it is partially enclosed by a bottom wall 84. 
Mounted within an opening in the bottom wall 
34 of the vaporizer G 3 is an electrically-heated 

duct vaporizer 93 shown in detail in Figs, 4 and 
5. The vaporizer comprises one or more units, 

20 each having a heater made, for instance, of an 
insulating sheet 6 around which is wound a 
resistance wire A, as indicated diagrammatically 
in Fig. 5, which is heated to high temperature by 
current Supplied through terminals thereof. The 

25 insulating sheet i ÖG with the Windings í 0 thereon 
are enclosed by a, Waterproof casing 99, of metal, 
for instance, an insulating layer interposed 
between the winding Surface and the outer casing 
E (9 maintaining the winding completely insulated 

30 from the casing Walls. 
The heating casing is in turn Surrounded by 

an outer casing spaced by a very Small gap 
from the wall of the interior casing 03 to provide 
a flat, narrow duct 2 between the opposite walls. 

35 This duct 2 extends throughout the full height 
of the heater element, 95, and is very flat, having 
almost capillary width, although Satisfactory op 
eration will be obtained with ducts of a width of 
about ya of an inch. Small spacers 3 provided 

4) between the opposite walls of the duct maintain 
the spacings of the Walls at tine proper short dis 
tance. The heated duct unit SO formed may be 
made of fiat shape, or of semi-circular shape as 
shown in Fig. 4, and constitutes thus a body hav 
ing a central sheet-like electrical heater Surround 
ed by a duct of very small thickness. The Wails 
of Said duct are heated by the heater, and a 
vaporizable substance, such as Water, impelled into 
said duct, will enter it, in the form of a thin sheet, 

50 and will be by flash-like action instantaneously 
converted into stealii. 
One or more of such vaporizer duct unitS may 

be arranged side by side Within the opening of 
the lower Wall 33 of the vaporizer. As indicated 
in Fig. 3, the upper end of the fiat duct 2 leads 
into a duct, extension disposed longitudinally 
Within the interior of the vaporizer 3, the upper 
end of the duct extension terminating in a steam 
chalmber 6. Where Several Such duct units are 

60 used together, their ducts may lead either through 
a common or separate duct extensions to the 
chamber 6. The space around duct exten 
sion 5 is segregated from the steam chamber 6 
by a wall 8, this space being left empty or being 

5 filled with a heat insulating material, to oppose 
loss of heat by the outer duct casing and duct 
casing extension 5 to the surroundings thereof. 
The casing duct of the vaporizer unit has a 
downward extension 23 below the bottom Wall 

to 104 of the vaporizer, the extension being provided 
With slots to permit water from the vessel to 
enter into the duct 2 surrounding the heater 
coil 0. - 

The electric terminas 8 of the heater coil 07 
5 are connected to two lead-in wires 2 and are 

5 

d 5 

5 5 

protected by a waterproof enclosure 22, pref 
erably of metal, joined to the lower end of the 
inner heater casing fo9 to keep water out from 
the interior of casings 09 and 22, the two lead-in 
wires 2 in the enclosing casing 22 being led 
out through the top of jar 00, where the upper 
end of the casing 22 is tightly Sealed to prevent 
escape of steam from the jar. 
One of the conductors 08 extending from the 

interior of the jar has connected in series there.- 0 
with a mercury Switch i 28, the two switch con 
tacts 29 being immersed in a body of mercury 30 
when the switch is tipped to the left, as shown 
in Fig. 3. The two ends of the Wires 08 are con 
nected to two terminal plugs 26 mounted on the lis 
top 100 of the vaporizer jar, the two plugs OT 
being arranged for detachable engagement with 
a socket 27, leading from a domestic electric 
supply line, of 110 volts, for instance. The elec 
tric switch 28 is pivoted on a Supporting member 20 
3 mounted on the jar top 00. By tipping it to 

the left, the line connection is closed by the Switch 
contacts 29 and the heater OT will be energized. 
If the switch 28 is tipped to the right, the mercury 
43 flows to the opposite end of the Switch 28, 
interrupting the circuit and breaking the Supply 
of current to the heater T. 
The jar top 3 has also an opening for pouring 

in water or another vaporizable liquid into the 
jar with a suitable closure cap, like the opening 30 
A8 and closure cap 9 in Fig. 1, these parts not 
being seen in the view of Fig. 3. 
A floating baffie member 35 with a pair of 

openings 36 and 37 fitting around the vaporizer 
tube G3 and outlet conductor enclosure 22 is 35 
provided within the jar to rise and fall with the 
level of the liquid in the jar 5. Assuming the jar 
has becn filled for operation to the level indicated 
in the drawings, the float 35 will occupy the posi 
tion indicated and will move down as the Water 40 
level goes doWin. The Steam chamber i 6 pro 
vided in the upper end of the cylindrical vaporizer 
wall 03 is provided with an opening 4 to per 
mit steam coming up through duct extension 5 
to spread over the upper space of the jar 5 lying 45 
above the water, a safety valve A3, similar to valve 
39 of Fig. 1, serving to prevent development of 
excessive Steam pressure in the steam space within 
the jar, and to release excess steam from the jar. 
On the upper end of the vapor supply tube 3, 50 

there is provided an auxiliary outlet valve 49 for 
automatically opening the outlet of the supply 
tube 3 when the pressure within the chamber 

3 rises to a value at which enough steam flow 
Will be produced in the nozzle duct to effect ef- 55 
ficient Spraying action. However, the dimensions 
of the Supply tube 3 and of the nozzle duct and 
the nozzle may be so arranged to make it unnec 
eSSary to use Such valve, as in the arrangement 
shown in Fig. 1. 60 
The downward movement of the Water level is 

limited by a stop member 50 at the lower end 
of the vaporizer 03 so that, as the water descends 
to near the bottom of the jar, the float is finally 
retained in the position indicated by the dotted 65 
line 35'. There is also provided a tripping rod 
52 slidably mounted in a tube 53 extending, for 

instance, along the electrical conductor casing 22 
and tightly sealed in an opening within the top 
jar 00, the rod fS2 being arranged to pull the 
mercury switch 28 to the right hand position 
where it opens the heater circuit when the lower 
downwardly bent end 54 of the rod becomes en 
gaged with the downwardly moving float member 75 
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35. This opens switch 28 and stops 

of the sprayer. ? 
The floating baffle member 35 serves, however, 

not only for tripping the mercury switch 28, but 
also as a barrier between the body of the water in 

operation 

the lower part of the jar fis and the steam space 
in the upper part of the ar. The floating mem 
ber is made of effective heat insulating material, 
such as cork, to reduce to a small Walue the con 
densation of the steam produced by the vaporizer 
units while the main body of water is still rela 
tively cold. Once the upper surface of the float 
ing member 35 has assumed the temperature of 
the steam, very little condensation of steam will 
occur notwithstanding the fact that the Water 
below the float is still at a low temperature, and 
would cause a great deal of condensation if it 
were directly exposed to the steam Space. 
The vaporizer can be quickly started and 

give instantaneously steam generation sufficient 
to operate the sprayer without waiting for the 
whole body of water in the vaporizer jar 5 to 
be brought to evaporization temperature. Be 
fore starting the jar 5 is filled with water up 
to the level indicated in Fig. 3. The electric 
power is then turned on by pivoting the mercury 
switch 28 to the left, as shown in Fig. 3. This 
starts the current flow through the heating coil 
fo, bringing up the surfaces of the heated va 
porizer duct 2 to a high temperature and con 
verting the water therein into steam which moves 
upwardly through duct extension 5 into steam 
chamber 6. The force of the rising Steam ex 
pels the water from the duct extension || 5 which 
overflows through openings 40 into the liquid 
within the jar. The thin layer of water entering 
from the space near the bottom of the jar into 
the narrow duct f2 is then instantaneously evap 
orated in flash-like manner as it enters the nar 
row duct. This instantaneous steam generation 
continues, and produces in a very short time 
enough compressed steam in the chamber 6 of a 
pressure sufficient to operate the sprayer. At the 
proper pressure value, the valve 49 in the Supply 
tube 3 will open and steam will be discharged 
at high velocity through the nozzle duct op 
erating the vaporizer, as in the arrangement in 
Fig. 1, but avoiding the delays inherent in a va 
porizer arrangement, which requires the bringing 
up of the entire body of the water in the vessel 
to the evaporization temperature. 

In Figs. 6 to 9 is shown a modified constiuction 
of a flash boiler spraying device embodying a 
number of important features for securing ef 
ficient steam generation within small boiler Struc 
tures. The nozzle unit with the concentrated 
liquid container are constructed like the corre 
sponding parts described in connection with FigS. 
3 to 5. The jar 6 for holding the vaporizable 
liquid, such as water, with the covering top 62 
for tightly enclosing the jar, form an elongated 
vessel which, when filled, holds a relatively high 
column of water. To the underside of the COVer 
62 is secured a supporting collar 63, for in 

stance, by a threaded connection to the lower end 
of the steam supply tube 63 tightly seated with 
in the jar top 62. Within this collar 63 is Sup 
ported the electrical vaporizer f64 by means of a 
tubular extension 65 projecting from the top 
thereof and engaging the interior of said collar 
63. 
The vaporizer 64 has in its lower end formed 

an electrically-heated duct vaporizer 67 com 
prising one or more heating units 68 forming one 
or more narrow ducts extending in vertical di 

S 
rection around the Outer surfaces of the heater 
units. As shown in Fig. 8, the individual heater 
units 68 may each comprise an insulating sheet 
69 around which is wound a resistance wire TO 

which is heated by electrical current to high tem 
perature. The insulating, sheet 69 with the 
windings 70 are enclosed by a water-tight cas 
ing , of metal or similar material, an inter 
posed insulating layer 2 maintaining the wind 
ing insulated from the casing. 
The individual heater units f68 are assembled 

Sde by side to form between their opposite flat 
surfaces a plurality of flat water ducts 73, the 
individual units being held apart by suitable 
Small tubular spacers 4 occupying only a neg 
ligible space So as to permit free flow of water 
through the ducts 73. The heating resistors 
fo of the several heater units are interconnected 
in series, as shown in Fig. 9, the interconnecting 
conductors passing between the individual units 
through the tubular spacers 4 so that the en 
tire resistance winding of the units is insulated 
and protected against entrance of water into the 
interior, 

The several heater units 68 are in turn en 
closed by an Outer common casing f6, of metal, 
for instance, which forms an outer duct 7 
around the heating units 68 into which the in 
dividual ducts 3 merge. A common outlet duct 

8 from an opening on the upper side of casing 
6 extends toward the top of jar 6 so that 

fluid from the open bottom T9 of casing 76 
may flow through the ducts 73 and T up 
wardly into the duct 78 toward the top open 
ing 80 thereof and discharge there. A heat 
insulating protecting cover is provided around 
the heater casing 76 and the outlet duct 78 by 
an outer enclosure casing 82, preferably made 
of metal. The space within the enclosure 82 
may be either left empty, or a suitable heat fow 
insulating material may be placed in the hollow 
interior thereof to oppose flow of heat from the 
interior duct was 6 and 8 to the space 
around the exterior enclosure 82. 
At the top of the heat insulating enclosure 82 

is formed a baffle member 83 extending trans 
versely across the jar f6 and separating the 
Small upper space 84 within the jar from the 
lower water space thereof. This baffle member 
f 83 may be made in the form of a hollow metal 
member, and may be filed with a poor heat con 
ducting material to limit heat conduction there. 
through, or may be made hollow only in the cen 
ter portion around the outlet duct 8, the outer 
portion of the baffle 83 being, for instance, of 
a Solid heat insulating substance, 

Instead of making the heater UnitS ( 68 of fait 
shape, they may be of curved shape and assemi 
bled side by side to form curved ducts as de 
Scribed in connection with the flash boiler heater 
of Figs, 3 to 5. Where the vaporizer is small 
and a single large duct Surface is sufficient, only 
a single heater unit with an enclosing casing, 
like casing f6, may form the main heating duct, 
in the lower portion of the water jar, this duct 
having connected thereto the outlet tube 8 
and being provided with an enclosure 82, as 
shown in Fig. 6. 
The outlet duct 78 is arranged to be heated 

by an outlet heater 90 in the form of a coil 
wound , on an electric insulating layer 9 sur 
rounding the duct to direct a flow of heat into 
the interior of the duct. The heating resistors 

of the heating units 68 and the outlet heater 
resistor 90 are supplied with electrical current 
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63 9,078,709 
in the way shown in the circuit diagram of Fig. 9. 
The heater resistors fo are connected in One Or 
more series circuits to provide a total resistance 
suitable to develop, at the applied voltage, an 
amount of heat Sufficient to cause a vaporizable 
substance, such as water, entering in form of 
thin sheets into the ducts 3 and 77, to be sub 
stantially instantaneously brought up to vapori 
Zation temperature and be instantaneously con 
verted by flash-like action into steam. The 
outlet heater resistor 90 is proportioned to de 
velop, at the applied voltage, in cooperation with 
the main heater units 68, sufficient additional 
heat to convert the water initially filling the out 
let duct 3 into steam, so that as the water in 
the heater unit ducts 3 begins to Vaporize, also 
the water in the outlet duct 8 is made to va 
porize, the vapor rising upwardly through outlet 
duct 8 into the steam space 84 on the top of 
the vessel between the upper surface of the baf 
fie !33 and the bottom of the jar cover f62. The 
supporting member 65 projecting upwardly 
from the top of baffle 83 has large holes f$5 
near its lower end to permit free outflow of va 
por and Water into the Surroundling Space and to 
lead water particles ejected by the steam flow 
toward the periphery of the vessel where it is 
returned through the surrounding gap 96 to the 
body of water in the lower part of the jar. The 
gap 96 around the outer Surface of the baffle 
83 is sufficiently large to permit flow of Water 
and steam from the steam space 9 to the Water 
space below the baffle, the path of flow being suf 
iciently long to prevent excessive condensation 
of the steam admitted to the steam space S4, 
operating in this respect, like the floating mem 
ber 35 in the modification shown in Fig. 3. 
Two lead-in wires 20 and 20 are brought 

through a lead-in tube 202 sealed in the top 62 
of the jar into the interior of the baffle 83. 
Lead-in wire 26 is directly connected to One 
end terminal of the serially connected heating re 
sistors 470, the other lead-in wire 20 f being con 
nected through main cutout switch 295 and ther 
mostatically actuated cutout Switch 208 to the 
other end terminal of the heating resistors 0. 
The outlet heating resistor 90 has one end con 
nected to the lead-in wire 20 and the other end 
through a thermostatic cutout Switch 20 to 
lead-in wire 200. When the main cutout Switch 
205 is closed, and thermostatic switches 206 and 
207 are likewise closed, current from the domes 
tic line Socket 208 flows through plugs 209 on the 
jar cover 62 to the main heater coils 70 and 
the outlet heater coil 90 heating ducts 73 of 
the heater units and the outlet duct 78. 
The cutout switches 206 and 207 are of the 

thermostatic cutout type, which normally hold 
their switch contacts closed as long as their tem 
perature lies below a certain value, and open 
the Switch contacts with a snap action when 
the temperature of the actuating element rises 
above a certain value, operating in reverse or 
der if the temperature changes in reverse di 
rection. Such thermostatic switches are de 
scribed in the Spencer patents, Nos. 1,448,240, 
1,812,722 and 1,813,776, and many other types 
are well known in the art. 
As shown in FigS. 6 and 9, the thermostat 

switch 206 is mounted inside the enclosure 82 
disposed near the junction of the duct 77 with 
the outlet duct 78. One end terminal of the 
Series resistors. O and One end of the outlet 
heater resistor i 90 are connected to one ter 
minal of the thermostatic switch 206, supply line 

lead 20 being connected to the other terminal 
of the switch. The other thermostatic switch 
2C has its contacts connected to the other end 
of the outlet heater resistors 90 and to the 
supply lead 200, respectively, the latter being 
also directly connected to the other end ter 
minal of the heating resistors 70. 

If both switches 206 and 207 are closed, heater 
coils 70 as well as heater coil 90 are ener 
gized in parallel from the leads 200 and 20. 
If thermostatic switch 207 opens while thermo 
static switch 206 is still closed, the outlet heater 
coll 90 is cut off, discontinuing the heating of 
the outlet duct 78. The main heating resistors 
iTO continue to carry current and generate heat, 
the Switch 206 being closed, if switch 206 is 
Opened, it interrupts the circuits to resistors O 
as well as to the resistor 90, stopping the flow 
of electrical current to both sets of resistors, and 
cutting off the heating. 

The thermostat Switch 206 serves as the main 
thermostatic cutout and is adjusted to open when 
the temperature in the adjacent portion of the 
heater duct 76 rises to a predetermined high 
Value which it assumes when the water in the 
vessel has been evaporized to a low height at 
which the vapor generation is stopped. The 
thermostatic switch 207 is adjusted to discon 
nect the outlet duct heater coil 90 when the 
Water initially present in the outlet duct 78 has , 
been evaporized and the outlet duct 78 assumes 
a temperature corresponding to the condition in 
which it is substantially free from water and 
permits unobstructed flow of steam from the 
ducts 3 between the main heater units 68 
in the botton of the vessel. 
As an additional safety measure, the eVapOfra 

tor is provided with an automatic cutout Snap 
SWitch 205 mounted on the top of the jar cover 
62. Switch 205 is connected in series With one 
of the leads, for instance, lead 20, from the 
Current Supply plugs 209 on the top of the cover 
62 to the heater units inside the Vaporizer 64. 
The Switch may have a toggle lever 2 3 held 
either in closed position as shown in full lines 
or in the Open position as indicated by dotted 
lines 23, by means of a spring 24. When in 
operation, the switch is moved by the outwardly 
projecting end of lever 23 to the position shown 
in the drawings, where it closes the circuit. By 
pushing the outward switch lever end 23 down 
Wardly, the left end of the switch arm reaches a 
point where it moves over its pivot center and 
trips to open position, instantaneously interrupt 
ing the circuit. 
The tripping of lever 2 3 is actuated in accord 

ance with the weight of the vaporizer jar 6 to 
permit the switch 2f3 to stay in closed position as 
long as the amount of water in the vessel is of 
a quantity at which the vaporization can con 
tinue, and to trip open the supply circuit and pos 
itively stop the energization of the heating coils 
if the water has fallen to a level at which fur 
ther energization of the heaters becomes dan 
gerous. This may, for instance, be effected by 
Suspending the jar 6 in a metallic supporting 
casing 26 on a helical compression spring 27 
mounted around the lower portion of the jar 
6, the spring resting with its lower turn 2f 8 
on the bottom of casing 26, and engaging with 
its upper turn 29 an outward flange 220 of the 
jar 6. On the side of the periphery of the sup 
porting casing 26, below the point where the 
lever 23 of cutout Switch 22 projects out of 
the casing, a tripping rod 222 is mounted, the 
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upper end of the rod being bent to engage the 
outwardly projecting end of the switch lever 
28. The height of the tripping point at the 
end of rod 222 may be adjusted by its slidable 
mounting member 223 with which it is secured 
to the supporting casing 26. 
The helical supporting springs 2 and its sup 

ports with the tripping rod 222 are so adjusted 
that when the vaporizer vessel 6 is filled with 

0 water, it occupies the position shown in Fig. 6, 
the Switch lever 23 making contact with the 
opposite contact member 224 which is pressed 
to an outward position by a spring 225. 
As the water in the vessel is vaporized and the 

5 water level falls down, the jar f6 rises and the 
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Switch 23 has its end pushed downwardly, in ac 
cordance with the rate at which the water is used 
up and the weight of the vessel is reduced. The 
length of the downward movement of the end of 
the contact member 23 of the switch is so ad 
justed that when the water level has fallen to a 
value at Which further steam generation would 
be dangerous, the lever 23 is just in the dead 
center over its pivot point and slight further rise 
of the vessel causes the lever 23 to move with 
a snap to its open position, opening the circuit to 
the heater resistors O and 90 and stopping fur 
ther heat generation. This cutout switch pro 
vides additional safety against flow of heating 
current in case the thermostatic cutout, switches 
206 and 207 fail to respond. 
To easily fill the vessel with water or another 

Suitable vaporizable fluid, a filling tube 23 ex 
tends through the jar top 62 and is tightly sealed 
therein, being closed on the top with a cap 232 
and having its lower end passing through the 
baffle member 83, and opening at 233 into the 
Water space of the jar, 
With the arrangement as described above, the 

sprayer shown in Figs. 6 to 9 will operate as fol 
ioWs: 'O start, the vaporizer, the nozzle unit 
has attached thereto the bottle with the concen 
trated liquid as in Fig. 3. The jar f6 is filled 
with water up to the level indicated, or to any 
convenient height, the electric terminals 209 on 
the jar cover í 62 are plugged into a supply line 
socket, and the safety switch 23 moved to the 
closed position. Thereupon, a flow of heating 
current will start through the heater coils 70 of 
the heater units 68 in the bottom heater of the 
vessel and through the outlet heater coil f$0, the 
thermostat switches 206 and 207 being cold and 
in closed position. "The heater ducts 73 and í 77, . 
being very narrow and having almost capillary 
width, will be quickly heated up and will quickly 
vaporize the water within the ducts. Simul 
taneously the outlet heater will vaporize the water 
column within the outlet duct 78 and the com 
bined conversion of the Water within the ducts of 
the heater units and in the outlet duct will prac 
tically instantaneously convert the water in the 
ducts into steam and clear a path for entry of 
fresh water through the opening 19 in the bot 
tom of the heater units into the heater ducts 73 
between the heater units 68. The rising Steam 
fills the steam space 94 in the top of the vessel. 
Under the action of the weight of the column of 
water in the vessel above the heating ducts 13 
of the heater units f68, the water enters through 
the downward opening 79 of the heater casing 
f76 in thin flat layers between the hot Walls of 
the ducts 73, becoming instantaneously vaporized 
by flash-like action into steam which flows to 
ward the top of the vessel through the outlet 
duct 78 that is clear of water. 

7 
As soon as the temperature of the outflow duct 
78 reaches a value corresponding to a condition 

in which it is free from Water and provides a free 
outflow path for the steam, thermostatic switch 
207 is actuated, cutting of the current flow 
through outlet heater resistor 90, and preventing 
its over-heating. 
The rising steam quickly builds up pressure in 

the steam space 84 of the vessel because the 
surrounding walls thereof are quickly heated up 
and the baffle 83 prevents excessive flow of steam 
towards the still cool water body below the baffle 
and thus effectively prevents excessive condensa 
tion of steam. The steam generation is thus 
started almost instantaneously after energizing 
the heater coils and the heating of the coils is 
automatically adjusted to maintain the heating 
during operation at a value at which the required 
amount of steam for operating the sprayer is ob 
tained. This is achieved without heating up of 
the entire body of Water of the vessel to vapor 
ization temperature as was required with prior 
art vapor sprayers. Danger to the device due to 
excessive heating of the structure after the water 
has fallen to a level at which vaporization is cut 
off is prevented by automatic cutouts, assuring 
Safety under all circumstances. 

Internally mounted automatic cutouts, such as 
the thermostatic switches 206 and 207, may be 
avoided by using a simplified control circuit as 
shown in Fig. 10. In this arrangement the cutout 
thermostat switches 206 and 207 are eliminated. 
A main cutout Switch 205 on the outside of the 
vessel, like that used in connection with the air 
rangement of Fig. 6, serves to cut off the current 
supply to the main heating resistors 70 and to 
the outlet tube heating resistor 90 in case the 
Water in the jar has dropped to a low level at 
which no further Water vaporization can take 
place. An automatic time cultout Switch 230 con 
trols the energization of the outlet heater coil 90. 
the Switch 23C is preferably coupled with the 
main cutout switch 25 so that on moving the 
switch 205 to closed position for energizing the 
resistors 0, Switch 230 is also closed. Switch 
230 is further provided with a time-delay cutout 
device 23A, such as a simple clockwork, which 
trips switch 230 a suitable time after the closure, 
say, a minute or two. This tripping is carried out 
without affecting the closed position of switch 205, 
and serves to cut of the heating resistor 90 of 
the outlet duct 78 8, short time after the start 
ing of the vaporizer, giving the resistor f 90 time 
enough to evaporize and expel ühe Water in the 
outlet duct and to provide a free outlet path for 
the stean generated by the heater ducts 73 in 
the botton of the vesse. 
The flash boiler described above is character 

ized by a number of important features especially 
adapted for use in connection with vapor sprayers 
and the like. It eliminates the necessity for heat 
ing the whole body of water to the vaporization 
temperature at the beginning of the spraying 
action. It permits quick generation of the 
amount of steam required to set the sprayer 
into action by admitting only a small part of 
the total quantity of water in the vessel to the 
heater unit. It keeps the heater unit insulated 
from the main body of water in the vessel, gives 
instantaneous generation of the required amount 
of Operating Steam, and cuts down the steam 
condensation accompanying operation of ordi 
nary boilers. 
By making the height of the vaporizing heater 

duct unit relatively small compared with the 
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8 
height of the column of water in the vessel and 
mounting the heater unit below the Water Column, 
in a space containing only little water, there is 
provided a high pressure head for causing the 
water to flow into the heater ducts and to easily 
discharge the generated steam from the heater 
ducts into the steam space on the top of the 
vessel, 
By subdividing the low heater duct unit into 

a plurality of narrow ducts, a large heating Suur 
face is obtained within a small space in the 
bottom part of the vessel, Securing rapid va 
porization of the water impelled by the high 
pressure head. While the heat flow is confined 
to a small body of water entering the narrow 
heater ducts, loss of heat, to the outside Water 
is prevented by a heat insulating enclosure en 
closing the heater ductS. 
To enable free infoW of Water into the narroW 

heater ducts at the bottom of the vessel and free 
outflow of steam therefrom into the Steam space 
on the top of the vessel, the steam outlet duct 
is made of a cross section and construction which 
quickly removes the water with which the duct 
is initially filled, the duct discharging freely the 
steam as it is generated. The Special heating re 
sistor of the outflow duct acts as an additional 
steam generator during the initial period of Op 
eration, and in conjunction with the main Steam 
generation taking place in the heater ducts 73, 
quickly converts all the water in the steam out 
flow path into steam and provides a clear path 
for the steam fiOW into the upper Steam Space 
of the vessel. 
By the provision of a heat insulating baffle 

member between the steam space on the top of 
the vessel and the space filled with Water, the 
Condensation of the initially generated Steam 
by its exposure to a large body of relatively cold 
water is cut down, the solid surfaces exposed to 
the steam space being quickly heated up and be 
ing insulated against the water body. The baf 
ide arrangement also enables maintaining of the 
full available pressure head of the Water column 
effective for impelling the water from the bottom 
of... the vessel into the main heater ducts 73. 

In the modification of the vaporizer unit shown 
in the device of Fig. 11, the steam outlet duct 
78 is not provided with an outer heating coil 

like the device of Fig. 6, but instead the two 
lead-in conductors 200 and 20 are connected 
directly to the heater coils 70 of the heating 
units, the two lead-in conductors being led 
through the interior of the outlet duct 8. These 
wires are imbedded in a casing 250, of metal, for 
instance, enclosing the conductors and protect 
ing them against contact with Water and steam. 
The resistance of the portion of the wire going 
through the outlet duct 250 is so adjusted and 
proportioned that it assists in initially heating 
the water in the outlet duct 78 when starting 
the sprayer to quickly remove the water there 
from and prevent free outflow of steam. The im 
bedded conductor portions 200 and 20 are pref 
erably made of a material having a negative re 
sistance coefficient so that their resistance be 
comes lower as their temperature rises, reducing 
the heat dissipation in the outlet duct i8 as 
soon as the outlet tube has been cleared from 
the water, and providing a free space for the 
flow of steam from the heating unit below it. 
The invention is not limited to the details of 

construction and the particular materials re 
ferred to in the foregoing description of its 
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thereof will suggest themselves to those skilled 
in the art. It is accordingly desired that the 
apperided claims be given a broad construction 
commensurate with the scope of the invention 
Within the art. 

I claim: 
1. In a portable evaporator constituting a part 

of a sprayer for spraying a liquid by a discharge 
of compressed hot vapor supplied by said evapo 
rator, encasing means having a space for holding 
a vaporizable liquid of varying level and a space 
above Said liquid for collecting vapor generated 
from Said liquid, evaporizing conduit means of 
narrow flow cross Section having an inlet con 
nected to the bottom level of said liquid holding 
Space for guiding a flow of a thin layer of liquid 
from Said liquid holding space, duct means of 
relatively Small volume extending from the out 
let end of said conduit means to the higher level 
of said vapor space for discharging fluid flowing 
through Said conduit means into said vapor space, 
and heating means aSSOciated with said conduit 
means and said duct means confining the major 
flow of generated heat to the wall portions of 
Said conduit means bordering said liquid layer, 
Said conduit, duct and heating means being pro 
portioned and constructed to convert liquid en 
tering Said conduit means into vapor discharg 
ing under pressure through said duct means into 
Said Vapor space. 

2. In a portable evaporator constituting a part 
of a Sprayer for Spraying a liquid by a discharge 
of compressed hot vapor Supplied by Said evapo 
rator, encatsing means naving a space for hold 
ing a Vaporizable liquid of varying level and a 
Space above Said liquid for collecting vapor gen 
erated from said liquid, evaporizing conduit 
ineans Of narrow flow CrOSS Section having an 
inlet connected to the bottom level of said liquid 
holding space for guiding a flow of a thin layer 
of liquid from said liquid holding space, duct 
means of relatively Small volume extending from 
the outlet end of Said conduit means to the 
higher level of said vapor space for discharging 
fluid flowing through said conduit means into 
Said vapor space, heating means associated with 
Said conduit means and said duct means con 
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fining the major flow of generated heat to the 
wall portions of Said conduit means bordering 
Said liquid layer, said conduit, duct and heating 
means being proportioned and constructed to 
convert liquid entering said conduit means into 
vapor discharging under pressure through said 
duct means into said vapor space, and heat in 
sulating means interposed between said duct 
means and said liquid holding space for prevent 
ing flow of heat from the space in said duct to 
Said liquid, 

3. In a portable evaporator constituting a part 
of a sprayer for spraying a liquid by a discharge 
of compressed hot vapor supplied by said evapo 
tor, encasing means having a space for holding 
a vaporizable liquid of varying level and a space 
above said liquid for collecting vapor generated 
from said liquid, evaporizing conduit means of 
narrow flow croSS Section having an inlet con 
nected to the bottom level of said liquid hold 
ing space for guiding a flow of a thin layer of 
liquid from said liquid holding space, duct means 
of relatively small volume extending from the 
outlet end of said conduit means to the higher 
level of said vapor space for discharging fluid 
flowing through said conduit means into said 
vapor space, heating means associated with said 
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the major flow of generated heat to the wall por 
tions of said conduit means bordering said liquid 
layer, said conduit, duct and heating means being 
proportioned and constructed to convert liquid 
entering said conduit means into vapor discharg 
ing under pressure through said duct means into 
said vapor space, and heat insulating means in 
terposed between said conduit and duct means 
and Said liquid holding space for preventing 
flow of heat from the space in said conduit and 
duct to Said liquid. 

4. In a portable evaporator constituting a part 
of a sprayer for spraying a liquid by a discharge 
of compressed hot vapor supplied by said evap 
Orator, encasing means having a space for hold 
ing a vaporizable liquid of varying level and 
a space above said liquid for collecting vapor 
generated from said liquid, evaporizing conduit 
means of narrow flow cross Section having an in 

20 let connected to the bottom level of said liquid 
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holding Space for guiding a flow of a thin layer 
of liquid from said liquid holding space, duct 
means of relatively Small volume extending from 
the outlet end of said conduit means to the 
higher level of said vapor space for discharging 
fluid flowing through said conduit means into 
Said vapor Space, heating means associated with 
Said conduit means and Said duct means confin 
ing the major flow of generated heat to the wall 
portions of Said conduit means bordering said 
liquid layer, Said conduit, duct and heating means 
being proportioned and constructed to convert 
liquid entering said conduit, means into vapor dis 
charging under pressure through said duct means 
into Said vapor Space, and heat insulating baffle 
means Separating the vapor space from said 
liquid. 

5. In a portable evaporator constituting a part, 
of a Sprayer for Spraying a liquid by a discharge 
of compressed hot vapor supplied by said evap. 
Orator, encasing means having a space for hold 
ing a vaporizable liquid of varying level and a 
Space above Said liquid for collecting vapor gen 
erated from Said liquid, evaporizing conduit 
means of narrow flow cross section having an 
inlet connected to the bottom level of said liq 
uid holding Space for guiding a flow of a thin 
layer of liquid from said liquid holding space, 
duct means of relatively small volume extend 
ing from the outlet end of said conduit means 
to the higher level of said vapor space for dis 
charging fluid flowing through said conduit 
means into Said vapor space, heating means as 
Sociated with said conduit means confining the 
:aajor flow of generated heat to the wall portions 
of said conduit means bordering said liquid lay 
er, Said conduit, duct and heating means being 
proportioned and constructed to convert liquid 
entering Said conduit means into vapor discharg. 
ing under presSuure through said duct means into 
Said vapor Space, and floating heat insulating 
baffle means Separating the vapor space from 
said liquid. 

6. In a portable evaporator constituting a part 
of a sprayer for spraying a liquid by a discharge 
of compressed hot vapor supplied by said evap 
orator, encasing means having a space for hold 
ing a vaporizable liquid of varying level and a 
space above said liquid for collecting vapor gen 
erated from said liquid, evaporizing conduit 
means of narrow flow cross section having an 
inlet connected to the bottom level of said liq 
uid holding space for guiding a flow of a thin 
layer of liquid from said liquid holding space, 
duct means of relatively small volume extenda 

9 
ing from the outlet end of said conduit means 
to the higher level of said vapor space for dis 
charging fluid flowing through said conduit 
means into said vapor space, heating mears as 
sociated with said conduit means and said duct 
means confining the major flow of generated 
heat to the wall portions of said conduit means 
bordering said liquid layer, said conduit, duct 
and heating means being proportioned and con 
structed to convert liquid entering said conduit 
means into vapor discharging under pressure 
through said duct means into said vapor space, 
hcat insulating means interposed between said 
conduit and duct means and said liquid holding 
space for preventing flow of heat from the space 
in said conduit and duct to said liquid, and 
heat insulating baffle means separating the vapor 
space from said liquid. 

7. In a portable evaporator constituting a part 
of a sprayer for Spraying a liquid by a discharge 
of compressed hot vapor supplied by said evapo 
rator, encasing means having a space for holding 
a vaporizable liquid of varying level and a space 
above said liquid for collecting vapor generated 
from Said liquid, evaporizing conduit means of 
narrow flow Cross Section having an inlet, con 
nected to the bottom level of said liquid hold 
ing Space for guiding a flow of a thin layer of 
liquid from Said iiquid holding space, duct means 
of relatively small volume extending from the 
outlet end of Said conduit means to the higher 
levei of Said vapor space for discharging fluid 
flowing through said conduit means into said 
Vapor Space, heating means associated with said 
conduit means and said duct means confining the 
Inajor flow of generated heat to the wall portions 
of Said conduit means bordering said liquid layer, 
Said conduit, duct and heating means being pro 
portioned ard constructed to convert liquid emi 
tering said conduit means into vapor discharging 
under pressure through said duct means into said 
Wapor Space, and means responsive to a tempera 
ture condition of the fluid passing said conduit 
In eans for selectively controlling the energization 
of said heating means. ' 

8. In a portable evaporator constituting a part 
of a Sprayer for Spraying a liquid by a discharge 
of compressed hot vapor supplied by said evapo 
rator, encasing means having a space for holding 
a vaporizable liquid of varying level and a space 
above said liquid for collecting vapor generated 
from said liquid, evaporizing conduit means of 
narrow flow cross Section having an inlet con 
nected to the botton level of said liquid holding 
Space for guiding a flow of a thin layer of liquid 
from said liquid holding space, duct means of 
relatively Small volume extending from the outlet 
end of said conduit means to the higher level of 
Said Vapor Space for discharging fluid flowing 
through said conduit means into said vapor space, 
heating means aSSociated with said conduit means 
confining the major flow of generated heat to 
the wall portions of Said conduit means bordering 
said liquid layer, supplemental heating means 
for heating said duct means, said conduit, duct 
and heating means being proportioned and con 
structed to convert liquid entering said conduit 
means into vapor discharging under pressure 
through said duct means into said vapor space, 
and means responsive to a temperature condition 
of the fluid passing said conduit means for selec 
tively controlling the energization of said suppie 
mental heating means. 

9. In a portable evaporator for evaporating a 
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liquid of variable pressure head and Supplying 
Vapor to a vapor Space above the level of Said 
liquid, evaporizing conduit means of narrow flow 
cross section for guiding a flow of a thin layer of 
said liquid, duct means of relatively Small volume 
extending from the outlet end of Said conduit 
means to the higher level of said vapor Space for 
discharging fluid flowing through Said conduit 
means into said vapor space, and heating means 
associated with said conduit means and Said duct 
means confining the major flow of generated heat 
to the wall portions of said conduit means border 
ing said liquid layer, said conduit, duct and heat 
ing means being proportioned and constructed to 
convert liquid entering said conduit means into 
vapor discharging under pressure through Said 
duct means into Said Vapor Space. 

10. In a portable evaporator for evaporating a 
liquid of variable preSSure head and Supplying 
vapor to a vapor space above the level of Said 
liquid, evaporizing conduit means of narrow flow 
cross section for guiding a flow of a thin layer 
of said liquid, duct means of relatively small vol 
ume extending from the outlet end of said conduit 
means to the higher level of said vapor Space for 
discharging fluid flowing through Said conduit 
means into said vapor Space, heating Ineans aS 
Sociated with said conduit means confining the 
major flow of generated heat to the Wall portions 
of said conduit means bordering Said liquid layer, 
said conduit, duct and heating means being pro 
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portioned and constructed to convert liquid enter 
ing Said conduit means into vapor discharging 
under preSSure through Said duct means into said 
Vapor Space, and means responsive to a tempera 
ture condition of said duct for selectively control 
ling the energization of said heating means. 

11. In a portable evaporator for evaporating a 
liquid of variable pressure head and supplying 
Vapor to a Vapor Space above the level of Said 
liquid, evaporizing conduit means of narrow flow 
cross section for guiding a flow of a thin layer of 
said liquid, duct means of relatively small volume 
extending from the outlet end of said conduit 
means to the higher level of Said vapor space for 
discharging fluid flowing through said conduit 
means into Said Vapor space, heating means asso 
ciated with said conduit means confining the 
major flow of generated heat to the Wall portions 
of said conduit means bordering said liquid layer, 
Supplemental heating means for heating said duct 
means, said conduit, duct and heating means 
being proportioned and constructed to convert 
liquid entering Said conduit means into vapor 
discharging under pressure through said duct 
means into Said Wapor Space, and means respon 
sive to a temperature condition of the fluid pass 
ing said conduit means for selectively controlling 
the energization of said supplemental heating 
leaS. 
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