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My invention is divected to the provisign of
5 steam generator which is simple in consirus
tion, inexpensive o manufacture, snd highly
efficient and practically ingtentaneous in op
tion, my invention providing e constructi
that the rapidity of heat traunsfe
rially -increased as compared with
viees. . ) - :
From g broad standpoint the prasend inventicn
comprises & hermefically sealed casing providing
2 heating chamber for 2 coil containing the liquid
to be heated and an electrically operated heai-
ing slement for the coil, the casing being iree
of gases (oxygen for instance) capable hov-
ing a deleterious effect on the neating clement
and on the coil.

More specifically the presént lavemdion pro-
vides a heat exchanger of the type bripfly out-
lined above in which the terminals of the heat-
ing element, as well as the terminals of the ¢oil,
extend to the exterior of the casing and are her~
metically sealed thereto.

My device as will be brousghé out hersing

Ox

tion of superheated steamn and hence is well
adapted for sterilizing purposes, for exampls,
where a high heat is essential and where a dvy
steam is desirable, thus insuring sterilization and
inasmuch as the steam is highly sup
use of a drying cloth, for imstance, for drying
purposes is avoided. i

In the drawing: )

Fig. 1 is a sectional elevational view of an
embodiment of my invention; and

Fig. 2 is a section on the line 2—32 of Fig. i.

Referring to the drawing in detail, 1 desig--

nates the casing of my improved apparatus, this
casing being composed. of material which is fiee
of occluded gases and- capable of withstand-
ing high temperatures without disintegration.
- Glags, pyrex or other vitreous materials, guartz,
ete. are examples of materials having the above
mentioned characteristics. If it be desired to em-
ploy a metallic or other ‘material which con-
tains or may contain occluded gases, and/orv
which may give off or liberate deleterious gases
when heated, such material must first be treated
to prevent such gases entering the heating
chamber, the desideratum being operation of the
elements sealed in the heating chamber under
conditions which will insure preservation and
proper functioning of the apparatus.
_ The casing 1 may be jacketed, if desired. For
example a water jacket may be employed, the
water to be heated ‘passing through this Jjacket
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! tpen it will be understood ik
£ the tube 5 will-be connected
1y source.

The tube 5 is closely coiled helically within the 76
casing i, the ¢ hus provided abutting cach
other. The outlet of the tube is open ended Tl
passes 1o the exterior of the casing. Inasmuch
o5 one of the objects of this invention is te pro-
vide agsinst the presence of deleterious zases 8¢
within the heating chamber provided by thie cas-
ing 1, the tube 5 will be of sueh material ov 80
treated as to be incapable of liberating njurious
gases when the deviee is in operation. For ex
ample, the tube could ke heated initially so as o 88
&rive oub any cceluded gases.

The iniet and outlet portions of the tube & are
hermetically seeled to the casing 1. This her-
metic seal is conveniently provided by brazing 00

g, copper bushing or gpron 9 to the tuke 5 and
annealing the same to the casing 1, when the
latter is of glass, for instance. If 2 metaliic cas-
ing 1 is employed then any of the many well
known methods of obtaining a hermetic seal may
be employed. ; 2

The coils 7 of the pipe or tubing 5 surround
and are in close proximity to a heating element
designated 18. This heating element, for pur-
poses of illustration only, has been shown in the
form of g filament, but may take other forms as
is to be understood. :

The filamens of the heating element 10 is con-
veniently supported by wires 11 on an insulator
12. This insulator may be supported on a suitable
standard‘or post 13 mounted in any suitable
fashion in the bottom of the casing 1 as shown
at 14. The heating element 10, wires 11 and post
13 are preferably of the same material, or if of
different materials they will have certain char-
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acteristics in common, all of which will be
brought out hereinafter.

The terminals 15 -and 16 of the heating ele-
ment 10 extend to the outside of the casing 1
and are provided with collars 17 of insulating
material such as pyrex, for example, annealed to
the projections 18 on the bottom of the casing 1
to provide a hermetic seal.

As above pointed out one of the objects of my
invention is to provide a heat exchanger which
is capable of operating practically instantane-
ously. To this end, therefore, I employ mate-
rials for the heating element 10, wires 11 and
post 13 which are capable of being heated to
high. temperatures without detrimental deterio-
ration, and inasmuch as the tubing coils 7 sur-
round and are in close proximity to the heating
element, an ideal construction is provided for
absorption by the coils 7 of the radiant heat from
the heating element. A material which I have
employed successfully for the heating element

10, wires 11 and post 13 is tungsten, which is

capable of operation at high temperatures with-
out detrimental deterioration. For example, in
actual practice and employing tungsten as the
heating element, I have successfully employed a
3000 watt current at 110 volts carrying the tem-
perature of the heating element to 5000° F.

The casing 1 is exhausted of air and, as above
explained, hermetically sealed, and inasmuch as
the heating element and the coils 7 are incapable
of liberating injurious gases during operation of
my device or apparatus oxidation and hence de-
struction from this cause of the heating element
and tube 5 is successfully avoided.

In addition to the foregoing I may further in-
crease the efficiency and prolong the life of the
apparatus by placing an inert gas or gases in the
casing 1. Such gases which may be hydrogen,
nitrogen, argon, for example, not only act as a
heat conductor for conducting heat from the
heating element to the coils 7, so that the coils
are heated by conduction as well as by radiant
heat, but convection currents are set up further
to assist in the heating operation. Finally by
employing an inert gas in the casing thereby cre-
ating a slight pressure therein I provide a con-
struction where the heating element is not oper-
ating in a vacuum and hence evaporation of the
heating element  is retarded, and. its life pro-
longed, and inasmuch as the gas employed is free
of oxygen I am able to make use of the same
with its attendant advantages without detriment
to the heating element. : :

It will be appreciated from all of the foregoing
that T have provided a heat exchanger so con-
structed as to enable the same to be operated
most efficiently and at high temperatures for
continuous and practically instantaneous heating
of the water, or other liquid being treated, for
the continuous generation of superheated steam
at substantially atmospheric pressure, all with-
out sacrifice of the operating life of the heating
element.

As a practicable demonstration of the merits
of my device, I have successfully operated a de-
vice, constructed substantially as above de-
scribed, probably thousands of times, and pro-
duced steam at 400 to 600° ¥, at substantially
atmospheric pressure, (superheated steam) from
water at a temperature of around 50 to 60° F. in
not over three seconds and without any apparent
drop in the efficiency of the apparatus or deterio-
ration of any of the parts thereof.
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This application is a continuation in part of
my application Serial No. 477,433, filed August 23,
1930, for an Improvement in steam generators
and hot water heaters.

What I claim is:—

1. In an instantaneous continuous flow steam
generator comprising in combination a hermeti-
cally sealed casing, a water coil and an electrically
operated heating element therefor within said
casing, said water coil having an open ended dis-
charge terminal extending through the casing,
said heating element having terminals extending
through the casing, said casing being free of
gases capable of having a deleterious effect on the
heating element, said heating element being so
disposed relatively to said water coil that the
latter is subjected to the radiant heat from the
heating element for the continuous generation of
superheated steam.

2. An instantaneous continuous flow steam
generator comprising in combination a casing, a
coil for a liquid to be heated and an electrically
operated heating element within said casing, said
coil having an open discharge end extending
through the casing to the exterior thereof, said 100
coil surrounding said heating element in close
proximity thereto whereby the coil is subjected to
the radiant heat from the heating element for
the continuous generation of superheated steam,
said heating element extending to the outside of 1J5
said casing, said casing being hermetically sealed
and free of gases capable of having a deleterious
effect on the heating element, said casing being
constructed of a material incapable, under opera-
tion of the device, of liberating such deleterious 110
gases.

3. An instantaneous continuous flow steam
generator comprising in combination a hermeti- -
cally sealed casing of vitreous material, a metallic
coil for a liquid to be heated and a metallic elec-
trically operated heating element within said cas-
ing, an inlet terminal and an open ended outlet
ferminal for said coil extending to the exterior
of the casing, the coils of the coil abutting each
other and surrounding said heating element in 120
close proximity thereto whereby the coil is ex-
posed to the radiant heat of the heating element
for the continuous flow generation of superheated
steam, terminals for the heating element extend-
ing to the exterior of the casing and sealed there- 153
to, said casing being hermetically sealed and free
of gases capable of having a deleterious effect on
the heating element.

4. An instantaneous continuous flow steam
generator comprising in combination a casing of -o¢
vitreous material, a pipe coiled within said casing
for a liquid to be heated, said pipe having an inlet
terminal and an open ended outlet terminal ex-
tending to the exterior of the casing, a tungsten -
heating element within the casing and surrounded -
by the coils -of said pipe so that the coiled pipe
is subjected to the radiant heat from the heating
element for the continuous generation of super-
heated steam, terminals for the heating element -
extending to the exterior of the casing and sealed 240
thereto, said casing being hermetically sealed and
exhausted of gases capable of having a deleterious
effect on said heating element. - ' ’

5. In an instantaneous steam generator, a cas-
ing having its interior free from a chemically 145
active gas, a tube coiled within the casing and
having terminals, aprons on the tube terminals,
the tube terminals and the aprons extending
through the casing with the aprons sealed to the
casing, a heating filament within the casing dis- 150
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posed adjacent the coiled tube S0 thc.,b the coiled
tube is subjected to the radiant heat from the
heating filament, said heating fillament having
terminals, collars on said heating filament ter-
minals, the heating filament terminals aund the
eollars extending through openings in the casing
and the collars being séaled {o the casing.

6. In an instantaneous steam generator, 9
hermetically sealed casing having its interior Z ce
from a chemically active gas, 2 tube coiled within

- the casing, terminals for szid tube, aprons on said

terminals, said terminals and aprons extending
through the casing with the aproas sealed to the
casing, a heating element within the casing and
surrounded by the coiled tube and so disposed
relatively thereto that the tube is subjecizd to
the radiant heat from the heating clement for
the continuous generation of superheated steam,
said heating element being mechenicaily discon-
nected from the tube, terminsls for the heab
element, collars on said heating clement ter-
minals, said heating element terminais and collars
extending through the casing with the collars
sealed to the casing.

7. In an instantaneous steam ’
hermetically sealed casing having its interior ir
from & chemically active gas, & tube coiled within
the casing, adjacent terminals for said tubs,
aprons on said terminals, said terminels and
aprons extending through the casing with the
aprons sealed to the casing, 2 heating element
disposed within the casing and surrounded by
the coil of said tube, said coiled tube and heating
element being so disposed relatively that the
former is subjected to radiant heat Irom the
latter, adjacent terminals for the heaiing element
spaced from the tube terminals, collars for said
heating element terminals, said heating clemens
terminals and collars extending through the cas-
ing with the collars sealed to the casing.

8. In an instantaneous steam generator, & cas-
ing having its interior free from & chemically
active gas, & tube coiled within the casing, termi-
nals for said tube, aprons.on said terminals, said
terminals and aprons extending through the cas-
ing with the aprons sealed to the casing, & stand-
ard in the casing disposed within the coll of the
coiled tube and provided with & support, a leoped
heating filament within the casing between the
standard and coiled tube and secured to the sup-
port and so disposed relatively to said tube thai
the latter is subjected to the radiant heat there-
from, terminals for the heating filament, collars
on said filament terminals, said Alament termi-
nals and collars extending through the casing.and
said collars being sealed to the casing.

9. In an instantaneous steam generator, 2 cas-
ing having a water jacket with an inlet and an
outlet, the interior of the casing being free from
a chemically active gas, a tube coiled within the
casing and having an inlet terminal connected
with the water jacket ouflet, an outlet terminal
for the tube, aprons on the tube terminals, the
tube terminals and said aprons extending through

+the casing with the aprons sealed to the casing,

a heating filament in the casing adjacent the
coiled tube, said heating filament having termi-
nals, collars on the heating element terminals,
the heating filament terminals and the coliars
extending through the casing with the collars
sealed to the casing, the coiled tube and heating
filament being so disposed relatively that the
former is subjected to the radiant heat from the
latter.
10 In an instantaneous steam generator,

3

casing heving opnosad hieads, an inner and an
outer wall extending to said heads and forming
therebatwesn g water jacket, the chamber de-
fined by the inner wall being free irom &
cally active gas, each end of said chdmbel having
o pair of openings and each end of the water
jacket being provided with 2 single opening, &
coiled tube within the said chamber, terminals
for szid tube, aprons om said terminals, said
terrainals and aprons extending through one pair
£ the Arst mentioned openings in the end of said
chember with the aprons on the terminals se-
cured to the casing end ot the openings, the inlet
ol of said tube being connected to the water

jacket ot one of said water jackei openings, &
heating Alement within the said chambper, termi-
nals wm“ said dlament, collars on said Alainent

terminals, said flament terminals and eollars ex-
tending thDLgh_ the said pair of openings in the
head of said chamber opposite the tubé terminals,
said collers being secured to the filament and
szaled to the casing head ab the last meniioned
openings.

i1l. Tm on instentancous steam generator, 2
cally szaled casing having a water jacket,
the injerior of the casing being free from & chemi-
cally active gas, o tube having a coiled portion
within the casing, inlet and outlet terminels for
the tube, aprons on said terminals, said ferminals
and aprons extending through the casing with the
sprons sealed thereto, 8 heating element in the
casing for heating the coiled tube, said heating
clement being so disposed relatively to the coiled
tube that the latter is subjected to the radiant
heai from the former, terminals for said heating

, chemi-.

80

clement, collars on said heating element iermi- -

nals, said heating element terminals and collars
extending through the casing with the collars
sealed to the casing,

12. In an instontaneous steam generaior, 2
casing conteining an inert gas and provided ex-
teriorly with a water jacket having an inlet and
an outlet, o coiled tube within the casing having
an inlet terminal connected with the water jacket
outlet, an oullet terminal for said tube, aprons
on ihe tube terminels, said terminals and aprons
extending thmugn the casing with the aprons
sealed to the casing, o bare wire heating filament
in the casing adjacent the coiled tube, terminals

for szid heating flament, collars on the heating

fAlament termingls, the heating filament terminals
snd said collars extending through the ecasing,
the eollars being sealed to the casing.

13. In & generator for continuously generating
superheated steam, the combination of & hermeti-
cally sealed casing containing an inert gas and
provided exteriorly with a water jacket having an
inlet and an outlet, & water tube coiled within
the casing and having an inlet terminal connect-
ed with the water jacket outlet and an open
endedl outlet terminal, the said two terminals ex-
tending through the casing and being sealed
thereto, a heating element in the casing, termi-
nals for said heating clement, said terminals ex-
tending through the end of the casing opposite
to. the water tube terminals and being sealed
thereto, said tube surrounding the heating ele-
meni s0 as to be exposed to the radiant heat
therefrom for the continuous generatmn of super-
heated steam in said water tube.

14, ITn an instantaneous steam generator, a
hermetically sealed casing containing an inert
gas, a tube coiled within the casing and having
terminals, aprons on the tub: terminals, the tube
terminals and aprons extending through the cas-
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4

ing with the aprons sealed to the casing, a stand-
ard within the casing surrounded by the coiled
tube and provided with a support, a looped heat-
ing filament within the casing between the said

-standard and the said coiled tube, said filament

being secured to said support, terminals for the
heating filament, collars on the filament termi-
nals, said collars and terminals extending
through the casing, the collars being sealed fo
the casing,

* 15. In an instantaneous steam generator, a
casing containing an inert gas, a tube disposed
within the casing and having terminals, aprons
on fthe tube terminals, the fube terminals and
the aprons extending through openings in the
casing with the aprons sealed o the casing af
the openings, a heating fAlament within the cas-
ing, terminals for the heating filament, collars on
the heating flament terminals, the heating filg-
raent terminals and the collars extending through
openings in {he casing with the collars sealed to
the casing at the last mentioned openings.

16. In an instanianeous steam generator, 4
hermetically sealed casing containing an inert
gas, & vube coiled within the casing, terminals
for said tube, aprons on said terminals, said
terminals and aprons extending through the cas-

ing and sealed thereto, & heating Rlament within

the casing disposed adjacent the said coiled tube,
terminals for said Alament spaced from the tube
terminals, and collars for said Aloment terminals,
said filament terminsls and collars extending
through the casing with the collars sealed o the
casing, )

17. A steam generator for continuously gener-
ating superheated steam and comprising in com-
bination & casing, a water coil within said cas~
ing with an open discharge end, an electrically
operated heating element within said easing, said
casing being hermetically sealed and free of
gases capable of having a deleterious effect on the
heating element, said coil surrounding said heat-
ing element so as o be exposed to the radiant
heat therefrom continuously to generate super-
heated steam.

18. In a steam generator for continuously gen-
erating superheated steam, the combination of
a hermetically sealed casing, an inert gas within
the casing, a water tube in the casing provided
with an inlet terminal and an open ended ‘dis-
charge terminal extending through the casing,
and a heating element within the casing having
terminals extending fhrough the casing, said
heating element being so disposed relatively to
the said tube that the latter is subjected to the
radiant heat thereof for the continuous genera-
tion of superheated steam.

19. In a steam generator for continuously gen-
erating superheated steam, the combination of
a hermetically sealed casing containing an inert
gas, a water tube coiled within the casing and
provided with an inlet terminal and an adjacent
open ended outlet terminal extending through
the casing and sealed thereto, and a heating ele-
ment within the casing, adjacent terminals for
said heating element spaced from the tube termi-
nals and extending through the casing and
sealed thereto, said coiled tube surrounding said
heating element so as to be exposed to the radi-
ant heat therefrom, continuously to generate
superheated steam from water flowing through
said tube. :

20. In an instantaneous steam generator, a

“casing having a water jacket with an inlet and

an outlet, a tube coiled in the casing and having

1,926,958

a terminal connected with the water jacket out-
let, the tube having another terminal, aprons
on the tube terminals, the two terminals of the
tube and the aprons extending through the cas-
ing with the aprons sealed to the casing, a heat-~
ing element in the casing within the coil of the

“coiled tube, said heating element having termi-

nals, collars on the heating element terminals,
the heating element terminals and the collars
extending through the casing with the collars
ssaled to the casing, said tube and heating ele-
ment being so disposed relatively that the former
is subjected to the radiant heat from the latter.

21. In an instantaneous steam generator, a
casing having opposite heads and an inner wall
and an outer wall forming therebetween a water
jacket and with the inner and outer walls ex-
tending to-the heads, each head of the casing
being provided with two openings leading to the
caamber provided by the inner wall, each end
of the casing being provided with a single open-
ing leading to said water jacket, a tube coiled
within said chamber, said tube having terminals,
aprons on the tube terminals, the terminals and

aprons extending through two of the first men- !

tioned openings with the aprons sealed o the
casing at said openings, a heating element sur-
rounded by the coil of the coiled tube and hav-
i terminals, collars on the terminals, said ter-
als and collars extending throush two of the
drst mentioned openings in one head of the
cesing, said collars being sealed to the said head.

32. In an instantanecus steam generator, a
: having opposite heads, said casing hav-
ing an inner wall and an outer wall forming
therchetween a water jacket, said inner and
ouber walls extending o said heads, the chamber
provided by the inner wall being free from a
chemically active gas, each head of the chamber
provided by the inner wall being provided with
two openings and a single opening in each head
of the casing communicating with the water Jack-
et, a coiled tube within the chamber provided by
the inner wall, terminals for said tube, aprons
on said terminals, said terminals and aprons
extending through the two openings in one head
-of the chamber provided by the inner wall, with
the aprons seaied to the casing at said openings,
one of the terminals being connected with one
of the single openings communicating with the
water jacket and being sealed to the head at the
said opening, a heating element surrounded by
the coil of the coiled tube, terminals for the heat-
ing element, collars on said terminals, said col-
Iars and heating element terminals extending
through the head of the casing opposite to the
terminals of said tube, said collars being sealed
to the said head at the last mentioned openings.

23. In an instantaneous steam generator, a
casing having opposite heads, said casing having
an inner wall and an outer wall forming there-
between a water jacket, said inner and outer walls
extending to said heads, each head of the cham-
ber defined by the inner wall being provided with
two openings, each head of the water jacket being
provided with a single opening, a coiled tube
within the casing in the chamber defined by the
inner wall, terminals for said tube, aprons on the
tube terminals, said tube terminals and aprons
extending through one pair of the first mentioned
openings in the chamber head, a heating filament
in said chamber, terminals for said heating ele-
ment, collars on said heating element terminals,
sald heating element terminals and collars ex-
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tioned openings in the chamber head, said col-
lars being sealed to the head .at the last men-
tioned openings.

24. In an instantaneous steam generator, the
combination of a hermetically sealed casing,
a coiled water tube disposed within the casing

and having inlet and outlet terminals, aprons.

on the tube terminals, the tube terminals and
the aprons extending through openings in the
casing with the aprons sealed to the casing at
said openings, a standard in the casing surrecund-
ed. by the said coiled tube, a support carried by
said standard, a looped heating filament within
the casing secured to said support and disposed

between the said standard and said tube; termi-
‘nals for said heating ﬁlament collars on said

filament terminals, said filament terminals and
collars extending through the casing and said
collars being sealed to the casing.

25. In' an instantaneous steam generator, a
hermetically sealed casing, a tube coiled within

- the casing and having an outlet terminal, an
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apron on the said outlet terminal, the said oui-
let terminal and apron extending through the

1,926,958
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casing with the apron sealed to the casing, a
heating filament within the casing disposed ad-
jacent the coiled tube” s so that the coiled tube
is subjected to the radiant heat from the heating
element, said heating filament having termii-
nals, collars on said heating filament terminals,
the heating filament terminals and the collars
extending through openings in the casing, and
said collars being sealed to the casing.

26. In an instantaneous steam generator, a
hermetically sealed ¢asing, a coiled tube disposed
within the casing, ierminals for said tube, means
secured to the tube terminals, extending, together
with the tube terminals, through said ecasing,
said means being sealed toc the casing, a heating
element within the casing surrounded by the
coiled tube and so that the tube is subjected to
the radiani heat from the heating element, ter-
minals for the heating element, and means sealed
to the filameni terminals. extending, together
with the filament terminals, through said casing
with said last mentioned means sealed to the

-
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