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13 Claims.

This invention reldtes to steam generators and
particularly equipment of such character which
s specially formed to produce dry steam that
progressively raises in temperature as the take-
off -conduit of the heiler is approached.

The primary object of this invention is to. pro-
vide a steam generator having in combination,
unique means for drawing water into the vapor-
izing unit and g series of super-heating cham-

bers so .connected to the vaporizing unit as to-

receive steam and raise the temperature thereof
without increasing pressure, which super-heat-
ing chambers-are arranged to preclude the pas-
sage of condensate from one to the other to the
end that as the steam advances toward the out-
let. of the generator, the same is rendered per-
fectly dry and exceedingly hot.

Another important object of this invention is
to provide a dry steam generator having a series
of super-heating chambers especially placed with
respect to each other, interconnected by tubes
permitting the unrestricted flow of steam there-
through, and in at least oné instance, having a
coiled pipe forming an interconnecting conduit,
which coiled pipe directs the steam downwardly
toward the fire box of the generator prior to its
entrance into the take-off conduit, all to the
end that exceedingly high temperature dry steam
may be produced.

This invention has for a still further aim the
provision of a dry steam generator of the char-
acter specified in the paragraph next above, and
wherein one of the super-heating chambers con-
sists of ‘an elongated shell disposed on the lon-~
gitudinal vertical axis of either compartment
of the generator and having the aforementioned
coiled interconnecting conduit circumsecribing
the shell in spaced relation thereto.

Another object of this invention is to provide
a dry steam generator having a number of super-
heafing chambers from any one of which the
dry steam may be withdrawn sc that steam of
desired temperatures may be utilized without
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altering the structural arrangements or function

of the equipment.

The foregoing brodd objects of the invention
may be realized when using a steam generator
such as illustrated in the accompanying draw-
ing, wherein:

Figure 1 is a lobgitudinal vertical -sectional 3

view throcugh a dry steam generator made in
accordance with the present invention.

Fig. 2 is a horizontal cross sectional view
through the same taken on line IT—IT of Fig. 1.

Fig. 3 Is a fragmentary sectiornal view through

a portion of the steam generator showing a
slightly modified embodiment of the invention;
and

Fig, 4 is a fragmentary sectional view through

2 portion of the generator showing the manner N

of taking off steam from one of the super-heating
chambers.

This application is a continuation in part of
my case- filed June -5, 1939, Serial No. 277,515,
now Patent 2,216,369, October 1, 1940, covering
improvements for Dry steam generator, and the
tank 8 thereof in this instance, should be pro-
vided with ‘insulated walls through which is
formed work openings 8, normally closed by
plates 1D, removably held in place by machine
screws or the like 12, so that- access to the here-
inafter ' described valves. may be had - when
necessary.

The lower part of case § is in the nature of a
fire box 14 whersin may be positioned any burher
or the like which produces heat for the heater
compartment 6. The products of combustion
and heated air pass upwardly through heater
compartment {8 to a flue 18 carried by a cap
section 28 at the top of tank 6.

An annular partition 22 within tank 6 is closed
at its upper and lower ends, as shown in Fig. 1,
and is spaced from the inner face of tank 6 to
provide a reservoir 24 which is filled with water
to approximately the water line 28, tlirough the
medium of an intake pipe 28 when the generator
is in operation. - A draih pipe 30 having a valve
32 thereon is used for removing the water from
reservoir 22 when cleaning is desirable.

The . vaporizing unit which initially converts
the water into steam comprises a pair of coiled
pipes each of identical nature. Pipe 24 has valve
36 at its lower end and the upper or opposite end
of said. coiled pipe 34 is in communication with
reservoir 22 at a point above water line 28 there-
in. 'The coils 38 formed in this pipe are disposed
in heater compartment 1§ and circumscribe coils
48 formed in pipe 42, one end of which is in com-
munication with reservoir 22 through the medium
of its valve 36, while the other end joins reser-
voir 22 at a point above water line 28 as in the
case of pipe 34. The coils 49 of pipe 42 are cir-
cumscribed by the coils 38 of pipe 34, and as it
is, desired to preclude the escape of steam into
reservoir 22, valves 36 are formed to. prevent such
action. .

Each valve 36 has a thin flap 44 overlying per-
forations 4% in inclined wall 48. Not only will
the action of gravity cause flap 44 to lie in a
position to close perforations 48 but the pressure
within the pipe to which the valve 3§ is attached,
will cause flap 44 to remain in the place illus-
trated when water is not being taken into the
pive from reservoir 22.

A plurality of super-heating chambers disposed
in horizontal planes are positicned above coiled
pipes 34 - and 42. In the instance illustrated,
these super-heating chambers 59 and 52 are
above heater compartment 16 and within cap sec-
tion 28. The uppermost chamber 50 has a con-
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cave lower wall 54 that directs heat and products
of combustion toward a central opening 56
formed therethrough. This opening is in align-
ment with flue 18.. Super-heater 52 is elliptical

in vertical transverse cross section and supports

an elongated shell 58 that is positioned on the |

longitudinal axis of heater compartment 16.
This shell is mounted directly upon the bottom
-of super-heater 52 and is joined thereto through
coiled pipes 69 and 62. Pipes 58.and 82 circum-
scripe shell 58 and join the same at the bottom
thereof.

Super-heating chambers 50 and 52 are inter-
connected by a plurality of tubes 64, each of
which projects upwardly into super-heater 50 to
prevent the flow of moisture or condensate into
super-heater 52.
the upper portion of reservoir 22 through the
medium of a number of tubes 66. These tubes
66 terminate above the water line 26 and above
the upper ends of coiled pipes 34 and 42, :

A blow~off pipe 68 extends outwardly through
cap section 20 from super-heater 50 and if de-
sired, any conventional type of pop-off valve may
be mounted thereon.

" A take-off conduit 70 extends from the upper
portion of shell 58, through chambers 58 and 52,
and thence out through cap section 20 to be
joined in any suitable manner to the system
which is to be supplied by the generator.

In the modified form of the invention shown
in Fig. 3, super-heating chamber 52 supports
elongated shell 180 and is in communication
therewith. Thus, the previously described coiled
pipe 88 and 62 are eliminated and the steam
passes directly from super-heater 52 into shell
{00 from whence it escapes through take-off
conduit (62 that is similar to conduit 70. Con-
duit 182 terminates close to the bottom of shell
(08 so that the steam may be removed from the
generator when it has reached its highest tem-
perature. The lower end of shell 183 is close to
the zone of most: intense heat when the parts
are assembled as shown in Fig. 1.

In the form of the invention shown in Fig. 4,
the shell-like chamber has been eliminated en-
tirely and super-heater 52 placed in direct com-
munication with take-off pipe 104 so that steam
of a temperature somewhat lower than that
which is taken off through apparatus shown in
Fig. 3, may be removed from the generator.

Tt becomes obvious to one skilled in the art
that steam of any predetermined, desired tem-
perature may be removed from a generator of

this type merely by attaching the take-off con- &

duit to various portions of the super-heater.
Valves 36 are submerged in the water in reser-
voir,22 to thoroughly protect them from destruc-
tive actions of the heat and to insure their oper-
ation without objectionable sticking. When the
heater compartment is raised in temperature by
a fire in box 14, water in the major lower por-
tions of pipes 34 and 42 is instantly converted
to steam. Steam, of course, is produced in the
stretches of pipes 34 and 42 closest to the source
of heat, and as soon as the steam is created, an
eruption takes place within the pipes which
drives both steam and water from the upper
ends thereof. The water will of course drop into
reservoir 22 and the steam will follow ‘the direc-
tion of the arrows at the bottom of tubes §8 and
pass upwardy to super-heater 53. From super-
heater 50 the steam will pass through tubes 64
and into. super-heating chamber 52 and thence
to shell 58 through coiled pipes 60 and 2. As

Super-heater 50 is joined to
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this path of travel is followed, the zone of ex-
tremely high temperature is approached and the
steam will be rendered dry and hot prior to its
escape from the generator through take-~off con-
duit 70.

As the steam first formed in pipes 34 and 42
forces itself and the water out the upper ends
of these pipes, a partial vacuum is formed in the
lower parts thereof which lifts flaps 44 to draw
in a new supply of water from reservoir 22,
These pipes are exceedingly hot, due to the ab-
sence of water or steam therefrom, and the in-
stant water strikes the lower portions of these
pipes, it is converted into steam to complete an-
other eruption and unloading as above set down.

Flaps 44 preclude the passage of steam back
into reservoir 22 and as long as heat is provided,
the pulsating action will occur. The passage of
steam through the super-heaters and tubes,
above mentioned, will raise the temperature
thereof without increasing the pressure. Dry
super-heated steam for low pressure purposes is
thus generated through the use of the equipment
and due to such nature of the steam, the gener-
ator need not be as heavy nor as strong, as would
be the case if the pressure increased with the
temperature.

The manner in which the parts are assem-
bled and interconnected is illustrated in the
drawing and while such features are important
and constitute minor objects of the invention,
the same need not be further discussed.

Having thus described the invention, what is
claimed as new and desired to be secured by
Letters Patent is:

1. A steam generator of the character de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and pro-
vided with a flue at its upper end and a heater
compartment at the lower end thereof; an an-
nular partition within the tank in spaced rela-
tion to the wall thereof to set off a water reser-
voir that circumscribes the heater compart-
ment; a spirally coiled pipe in the heater com-

5 partment having the ends thereof in communi-

cation with the reservoir, one end of said pipe
being below the normal water line of the reser-
voir, the other end being above said water line;
a valve at the first mentioned end of said pipe
permitting flow of liquid only into said pipe from
the reservoir; a series of interconnected super-
heating chambers in the tank between the flue
and said coiled pipe and in communication with
the latter; and a take-off cohduit in connection
with one of the chambers, said valve being sub-
merged within the water in the reservoir,

2. A steam generator of the character de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and pro-
vided with a flue at its upper end and a heater
compartment at the lower end thereof; an an-
nular partition within the tank in spaced rela-
tion to the wall thereof to set off a water res-
ervior that circumscribes the heater compart-
ment; a spirally coiled pipe in the heater com-
partment having the ends thereof in communi-
cation with the reservoir, one end of said pipe
being below the normal water line of the res-
ervoir, the other end being above said water
line; a valve at the first mentioned end of said
pipe permitting flow of liquid only into said pipe
from the reservoir; a pair of super-heater cham-
bers disposed onhe above the other in the tank
between the flue and said coiled pipe; a plurality
of tubes joining said chambers; an elongated
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super-heating shell on the axis of the tank, be-
low said pair of super-heater chambers and eir
cumscribed by parts of said spirally coiled pipe;
a coiled pipe joining the lowermost super-heater
chamber and the bottom of said elongated shell;
and a take-off conduit in connection with said
shell.

3. A steam generator of the choracter de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and pro-
vided with a flue at its upper end and a heater
compartment at the lower end thereof: an an-
nular partition within the tank in spaced rela-
tion to the wall thereof to set off a water reser-
voir that circumscribes the heater compartment;
a spirally coiled pipe in the heater compartment
having the ends thereof in communication with
the reservoir, one end of said pipe being below
the normal water line of the reservoir, the cther
end being above said water line; a valve at the
. first mentioned end of said pipe permitting flow
of liquid only into said pipe from the reservoir;
a_ pair: of super-heater chambers disposed one
above the other in the tahk between the flue
and said coiled pipe; a plurality of tubes joining
said chambers; an elongated super-heating shell
on the axis of the tank, below said psair of su-
per-heater chambers and circumscribed by parts
of said spirally coiled pipe; a coiled pipe joining
the lowermost super-heater chamber and the
super-heating shell, said coiled. pipe being cir-
cumscribed by said spirally coiled pipe; and a
take-off' conduit in connection with the said
shell.

4. A steamy generator of the character de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and pro-
vided with a fiue at its upper end and a heater
compartment at the lower end thereof; an an-
nular partition within the tank in spaced rela-
tion to the wall thereof to set off a.water reser-
voir that circumseribes the heater compartment;
a spirally coiled pipe in the heater compartment
having the ends thereof in communication with
the reservoir, one end of said pipe being below
the normal water line of the reservoir, the other
end being above said water line; a valve at the
first mentioned end of said pipe permitting flow
of liquid only into said pipe from the reservoir;
a pair of super-heater chambers disposed one
above the other in the tank between the flue and
said coiled pipe; a plurality of tubes joining said
chambers; an elongated super-heating shell on
the axis of the tank, below said pair of super-
heater chambers and circumscribed by parts of
said spirally coiled pipe; a coiled pipe joining
the lowermost super-heater chamber and the
super-heating shell, said coiled pipe being cir-
cumscribed by said spirally coiled pipe: and a
take-off conduit in connection with the said
shell, said last mentioned coiled pipe being coiled
around the shell in spaced relation thereto and
between the shell and the spirally coiled pipe.

5. A steam generator of the character de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and pro-
vided with a flue at its upper end and a heater
compartment at the lower end thereof: an an-
nular partition within the tank in spaced relation
to the wall thereof to set off a water reservoir
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spirally coiled pipe in the heater compartment
having the ends thereof in communication with
the reservoir, one end of said pipe being below

the normal water line of the reservoir; the other 75
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end being above said water line; a valve at the
first mentioned end of said pipe permitting flow
of liquid only into said pipe from the reservoir;
8 pair of super-heater chambers disposed one
above the other in the tank between the flue
and said coiled pipe; a plurality of tubes joining -
said chambers; an elongated super-heating shel]
on the axis of the tank, below said pair of super-
heater chambers and circumscribed by parts of
sald spirally coiled pipe; a coiled pipe joining the
lowermost super-heater chamber and the super-
heating shell, sdaid coiled pipe being circumseribed
by said spirally coiled pipe; and a take-off con-
Guit in connection with the said shell, said last
mentioned coiled pipe being coiled around the
shell in spaced reiation thereto. and between the
shell and the spirally coiled pipe; said take-off
conduit being in communication with the shell
at the upper end thereof and extending through
each of the super-heater chambers of the pair
thereof.

6. A steam generator of the character de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and pro-
vided with a flue at its upper end and & heater
compartment at the lower end thereof; an an-
nular partition within the tank in spaced rela-
tion to the wall thereof to set off a water reservoir
that circumscribes the heater compartment; a
spirally coiled pipe in the heater compartment
having the ends thereof in communication with
the reservoir, one end of said pipe being below
the normal water line of the reservoir, the other
end being above said water line; a valve at the
first mentioned end of said pipe permitting flow
of liquid enly into said pipe from the reservoir:
a pair of super-heater chambers disposed one
ahove the other in the tank between the fiue and
sald coiled pipe; a plurality of tubes joining said
chambers; an elongated super-heating shell on
the axis of the tank, below said pair of super-
heater chambers and circumseriped by parts of
said spirally coiled pipe; a coiled pipe joining the
lowerrost super-heater chamber and the bottom
of said elongated shell; and a take-off conduit
in connection with the said shell, said elongated
shell being supported on the bottom of the lowers
most super-heater chamber.

7. A steam generator of the character de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and provided
with a flue at its upper end and a heater com-
partment at the lower end thereof; an annular
partition within the tank in spaced relation to
the wall thereof to set off a water reservoir that
circumscribes the heater compartment; a spirally
coiled pipe in the heater compartment having the
ends thereof in communication with the reser-
veir, one end of said pipe being below the normal
water line of the reservoir, the other end being
above said water line; a valve at the first men-
tioned end of said pipe permitting flow of liquid
only inte said pipe from the reservoir; a pair of
super-heater chambers disposed one above the
other in the tank between the flue and said coiled
pipe; a plurality of tubes joining said chambers;
an elorngated super-heating shell on the axis of
the tank, below said .pair of super-heater cham-
bers and circumseribed by parts of said spirally
ceiled pipe; a coiled pipe joining the lowermost
super-heater chamber and said elongated shell;
and a take-off conduit in connection with said
shell.

8. Asteam generator of the character deseribed
comprising a cylindrical tank having its longi-
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tudinal axis disposed vertically and provided with
a flue at its upper end and a heater compartment
at the lower end thereof; an annular partition
within the tank in spaced relation to the wall
thereof to set off a water reservoir that ecir-
cumsecribes the heater compartment; a spirally
coiled pipe in the heater compartment having
the ends thereof in communication with the res-
ervoir, cne end of said pipe being below the
normal water line of the reservoir, the other
end being above said water line; a pair of super-
heater chambers disposed one above the other in
the tank between the flue and said coiled pipe;
a plurality of tubes joining said chambers; an
elongated super-heating shell on the axis of the
tank, below said pair of super-heater chambers
and circumscribed by parts of said spirally coiled
pipe; a coiled pipe joining the lowermost super-
heater chamber and said elongated shell; and
a-take-off condult in connection with said shell.
9. A steam generator of the character de-
scribed comprising a cylindrical tank having ifs
Jongitudinal axis disposed vertically and pro-
vided with a flue at its upper end and a heater
compartment at the lower end thereof; an an-
nular partition within -the tank in spaced rela-
tion to the wall thereof to set off a water res-
ervoir that circumscribes the heater compart-
ment; a spirally coiled pipe in the heater com-
partment having the ends thereof in-communi-
cation with the reservoir, one end of said pipe
being below the normal water line of the res-
ervoir, the other end being above said water line;
a valve at the first mentioned end of said pipe
permitting flow of liquid only into said pipe
from the reservoir; a super heater chamber dis-
posed in the tank between the flue and the coiled
pive; an elongated super heating shell on the
axis of the tank, below said super heating cham-
ber and circumscribed by parts of said spirally
coiled pipe; a coiled pipe joining the super heater
_chamber and the said elongated shell; and a
take-off conduit in connection with said shell.
10. A steam generator of the character de-
scribed comprising a cylindrical tank having its
Iongitudinal axis disposed vertically and pro-
vided with a flitle at its upper end and a heater
compartment at the lower end thereof; an annu-
lar partition within the tank in spaced relation
to the wall thereof to set off a water reservoir
that circumscribes the heater compartment; a
spirally coiled pipe in the heater compartment
having the ends thereof in communication with
the reservoir, one end of said pipe being below
the normal water line of the reservoir, the other
end being above said water line; a valve al the
first mentioned end of said pipe permitting flow
of liquid only into said pipe from the reservoir;

a super heater chamber disposed between the

flue and said coiled pipe; an elongated super
heating shell on the axis of the tank, below said
super-heater chamber and circumseribed by parts
of said spirally coiled pipe; a coiled pive joining
the lowermost super heater chamber and the
super heating shell; and a take-off conduit in
connection with said shell.

11. A steam generator of the -character: de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and provided
with a flue at its upper end and a heater com-
partment at the lower end thereof; an annular
partition within the tank in spaced relation fo
the wall thereof to set off a water reservoir that
circumscribes the heater compartment; a spirally
coiled pipe in the heater compartment having the
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ends thereof in communication with the reservoir,
one end of said pipe being below the normal
water line of the reservoir, the other end being
above said water line; a valve at the first men-
tioned end of said pipe permitting flow of liquid
only into said pipe from the reservoir; a super
heater chamber disposed in the tank between the
flue and said coiled pipe; an elongated super heat-
ing shell on the axis of the tank, below said super
heater chamber and circumscribed by parts of
said spirally coiled pipe; a coiled pipe joining
the super heater chamber and the super heating
shell, said coiled pipe being circumscribed by said
spirally coiled pipe; and a take-off conduit in
connection with the said shell, said last men-
tioned coiled pipe being coiled around the shell
in spaced relation thereto and between the shell
and the spirally coiled pipe.

12. A steam generator of the character de-
scribed comprising a cylindrical tank having its
longitudinal axis disposed vertically and pro-
vided with a flue at its upper end and a heater
compartment at the lower end thereof; an annu-
lar partition within the tank in spaced relation
to the wall thereof to set off a water reservoir
that circumscribes the heater compartment; a
spirally . coiled pipe in the heater compartment
having the ends thereof in communication with
the reservoir, one end of said pipe being below
the normal water line of the reservoir, the other
end being above said water line; a valve at the
first mentioned end of said pipe permitting flow
of liquid only into said pipe from the reservoir;
a super heater chamber disposed in the tank be-
tween the flue and said coiled pipe; elongated
super heating shell on the axis of the tank, below
said super heater chamber and circumscribed
by ports of said spirally coiled pipe; a coiled pipe
joining the super heater chamber and the super
heating shell, said coiled pipe being circumscribed
by said spirally coiled pipe; and a take-off con-
duit in connection with the said shell, said last
mentioned coiled pipe being coiled around - the
shell in spaced relation thereto and between the
shell and the spirally coiled pipe, said take-off
conduit being in communication with the shell at
the upper end thereof and extending through the
super heater chamber. i

13. A steam genherator of the character de~
seribed comprising a. cylindrical tank having its
longitudinal axis disposed vertically and provided
with a flue at its upper end and a heater com-
partment at the lower end thereof; an annular
partition within the fank in spaced relation to the
wall thereof to set off a water reservoir that cir-
cumscribes the heater compartment; a spirally
coiled pipe in the heater compartment having the
ends thereof in communication with the reser-
voir, one end of said pive beihg below the nor-
mal water line of the reservoir, the other end
being above said water line; a valve at the first
mentioned end of sazid pipe permitting flow of
liquid only into said pipe from the reservoir; a
super heater chamber disposed between the flue
and said coiled pipe; an elongated super heating
shell on the axis of the tank, below said super
heater chamber and circumscribed by parts of
said_spirally coiled pipe; a coiled pipe joining
the lowermost super heater chamber and the
super heating shell; and a take-off conduit in
connection with said shell, said elongated shell
being supported on the bottom of the super
heater chamber. - :
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