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My invention relates to apparatuses for 

purifying steam, and it refers especially to 
such apparatuses as are adapted for use in 
connection with natural-steam wells. The 

is steam issuing from such wells, particularly 
when the wells are located in the vicinity of 
old volcanoes, is often mixed with non-con 
densable gases, dust or other dissoluble mat 
ter, and with chemicals soluble in water, and 

0 thus causes a considerable damage to turbines, 
engines, or other devices depending upon 
steam for their operation. 
The main object of my invention is to con 

struct an apparatus of this character so that 
it is adapted to be connected with any source 
of steam supply, such as a natural-steam well, 
and that it is adapted to remove from the 
steam that passes through the apparatus such 
non-condensable gases, dust or other foreign 

*º dissoluble or soluble substances as may be con 
tained in the steam when it enters the ap 
paratus, thus adapting the apparatus for use 
in connection with the various devices, in 
which steam is utilized for different purposes, 
and thereby preventing damage to such de 
vices by the gases and substances carried with 
the steam from the well. 
...Another object of the invention is to pro 
vide an apparatus of the aforementioned 
character with means for leading therefrom 
the non-condensable gases and the soluble 
and dissoluble substances separately from one 
another and from the steam led from the ap paratus, thus making it possible to recover 
from the gases and substances such elements 
as may be of value in one way or another. 
With the above mentioned objects and with 

other objects in view, the invention consists 
in the novel construction and combination 
of parts hereinafter described, illustrated in 
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the accompanying drawing, and set forth in , 
the appended claims, it being understood that 
various changes in the form, proportion, size 
and minor details of construction within the 
scope of the claims may be resorted to with 
out departing from the spirit, or sacrificing 
any of the advantages, of the invention. 
The drawing shows in longitudinal mid 

section a preferred embodiment of a steam 
purifying apparatus, constructed and ar 

ranged according to the principle of my in 
vention. This apparatus is indicated in gen 
eral by the numeral 1 and comprises a re 
ceptacle in the form of a cylindrical casing 
2, flanged at its top and bottom and provided sis 
with a peripherally flanged, interiorly con 
cave closure head 3, which with its flange is 
secured by any suitable means to the flange 
at the top of the casing, while a similarly 
flanged, interiorly concave closure head 4, is so 
suitably secured to the flange at the bottom 
of the casing. In order to support the ap 
paratus 1, any suitable means may be pro 
vided. For instance, pedestals 5 may bear 
ranged in suitable places under the bottom 85 
closure head 4 and may be integral with the 
closure head or otherwise suitably secured 
thereto. 
An upward tubular extension 6, co-axial 

with the casing 2 and preferably terminat- 70 
ing in a flange ? is formed on the top closure 
head 3, and a pipe 8, provided at its upper 
end with a flange 9, which is suitably secured 
to the flange 7 so that the pipe 8 thereby has a 
steam-tight connection with the tubular ex- 75 
tension 6, leads through the tubular exten 
sion and reaches downward a certain dis 
tance into the casing 2 and co-axially there 
with. On the top of the flange 9 is secured 
by any suitable means so as to form a steam- 80 
tight joint therewith one of the finged ends 
.an elbow 10, the other end of which has a . 
steam-tight connection with the flanged end 
of a pipe 11, leading from a source of steam 
Supply, such as a natural-steam well, not 85 
shown, and the pipe 11 may have connected 
there with a thermometer 12, while a pres 
sure gauge 13 may be connected with the el 
bow. - 

At its lower end the pipe 8 is threaded and 90 
has screwed thereon a nozzle 14, the opening 
of which is co-axial with the pipe and is 
adapted to be engaged by the lower, some 
what pear-shaped end portion 15 of a valve 
member 16. From this lower end portion 95 
the valve member is formed with a stem 17, 
which for a little distance from the junction 
with the portion 15 preferably is of a trans 
versely square formation, as shown at 18. 
This square portion of the valve stem fits 
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- slidably but non-rotatively in a guide mem 
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ber 19, which is secured within the pipe 8. 
While the valve member 16 thus is prevented 
from turning, it is at the same time allowed 
to slide with the portion 15 to or from a po 
sition for closing the nozzle 14. 
From the square portion 18 the stem 17 is 

rounded and extends upward through the 
pipe 8 and the elbow 10 and also slidably 
through a protrusion 20, formed on the top 
of the elbow, and slidably through a pair of 
hubs 21 on a bracket 22, which is suitably 
secured on the top of the elbow, the openings 
in the protrusion 20 and the hubs being 
co-axial with the openings in the guide 
member 19 and the nozzle 14 so as to 
insure the proper working of the valve 
member 16. The stem 17 is threaded for 
some distance at its upper end portion, as 
shown at 23, and has screwed upon this 
threaded portion a handwheel 24, which is 
fitted with a minimum of play between the 
hubs 21, so that by the rotation of the hand 
wheel in the required direction the valve 
member may be quickly moved to or from its 
position for closing the nozzle 14. In order 
to prevent leakage of steam around the valve 
stem 17 through the protrusion 20, the latter 
is preferably provided with gland-and-pack 
ing means 25. 
A cylindrical shell 26, which has at its 

lower end an annular flange 27, fits with this 
flange within the casing 2, adjacent to the 
lower end thereof, and may be secured to the 
casing in any preferred manner, as by rivets 
28, in order to make the shell virtually inte 
gral with the casing. By means of the flange 
an annular space is thus provided between 
the cylindrical walls of the shell and the cas 
ing. The arrangement of the shell is other 
wise such that a little space is also provided 
between the lower end of the shell and the 
bottom of the casing formed by the interiorly 
concave closure head 4, while a comparatively 
large space is provided between the upper 
end of the shell and the top of the casing 
formed by the closure head 3. In the flange are suitably arranged aper 
tures 29 for the purpose of causing a restrict 
ed flow of liquid from the space below the 
shell into the space between the shell and 
the casing. 
The shell 26 has at its top a funnel-shaped 

head 30, which is flanged at its inlet end and 
is secured with this flanged end to the shell 

6. 

in any suitable manner so as to make the con 
nection between the head and the shell fluid 
tight. Preferably, the head 30 is co-axial 
with the pipe 8 and extends with its out 
let end downward and within the shell to a 
level below the valve member 16. At its out 
let end the head 30 has a tube 31 suitably 
fixed thereto, the tube preferably extending 
within the shell 26, as shown in the draw 
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ing, to a level with the flanged end portion 
29 of the shell and also preferably widening 
somewhat towards its lower end. 

Between the nozzle 14 and the head 30 
are directing 
somewhat like the head and are arranged in 
a spaced relation to one another in the same 
direction as the head. In the present in 
stance the elements are shown as three in 
number, the lowermost element 32 prefer 
ably being formed at its wide end with a pe ripheral flange portion 33, which fits the in 
terior of the head and is secured to the latter 
in any suitable manner. Each of the other 
elements 34 and 35 has at its wide end a per 
forated lateral lip 36 for receiving therein 
a stud 37, which is screwed with its lower end 
into the flange portion 33, and spaced sleeves 
38 are placed on the stud respectively above 
and below the lip on the intermediate elle 
ment 34, while a nut 39 is screwed on the 
upper end of the stud, so that the elements 
are thereby firmly held in their spaced rela 
tion, as determined by the sleeves, and co 
axially with the pipe 8 and the head 30. 
The casing 2 is connected with a source of 

Water supply, not shown, by means of a pipe 
40 which has connected therewith a valve 41 
for controlling the flow of water into the cas 
ing, and a level glass 42 may be connected 
With the casing so as to make visible to an 
operator the level at which the water is prop 
erly maintained in the casing, this level being 
represented in the drawing by a heavy line 
a above the head 30. The water above the 
head 30, of course, will flow into the head 
and over and between the directing elements 
82.84 and 35 and through the tube 31 and 
Will rise in the shell 26 to a level represented 
by a heavy line b, so that within the shell and 

elements, which are shaped to 
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OS 
above this level a chamber 43 is formed for 
Collecting non-condensable gases therein. By 
means of a level glass 44, connected with the 
shell by pipes, which extend through the cas 
ing 2 and in fluid-tight relation thereto, the 10 
level b may be also observed from the out 
side of the casing. 

Below and concentric with the tube 31 is 
a cup 45. The bottom of this cup is prefer 
ably shaped centrally somewhat like a cone, 
as shown at 46. The apex of this cone is di 
rected toward the tube so that the cup thus 
constitutes a baffle, the purpose of which 
presently will be explained. Legs 47 may be 
provided for the cup so as to raise the cup 
from the bottom of the casing formed by the 
interiorly concave head 4, and any suitable 
means may be employed for securing the cup 
with its legs to the head. 
The casing 2 is provided with several 

outlet means. One of them comprises a tubu 
lar extension 48 on the head 3 at the top of 
the casing. This tubular extension forms 
the outlet for purified steam, produced with 
in the casing in a manner hereinafter de 
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scribed, and has a steam-tight flange connec 
tion with pipes 49, which serve to lead the 
steam to any suitable place, not shown, for 
the utilization of the steam. If the pressure 
of the steam should be low, it may be found 
expedient to have a suction fan 50 connected 
with the pipes 49. The fan, however, may 
be regarded as an emergency equipment 
rather than a necessity. In fact, its use may 
seldom or never be required. 
For the purpose of providing an outlet 

for the non-condensable gases from the cham 
ber 43 the head 30 and the casing 2 have 
suitable openings therein, and a pipe 
head 30 and the casing in these openings, so 
that the non-condensable gases will pass 
from the gas chamber and through and out 
of the casing separately from the other fluids 
and substances therein. At the opening in 
the casing another pipe 52, which has a valve 
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53 connected there with, is secured to the out 
side of the casing and leads to a suitable re 
ceptacle, not shown, so that the gases, if 
found to be of any value, may thus be uti 
lized. - 

As stated before, the head 4 is interiorly 
concave so that mud and other foreign sub 
stances, carried with the steam or the water 
into the casing, may be collected thereon. 
In order to lead such foreign substances from 
the casing, the head 4 has thereon below the 
cup 45 a downward tubular extension 54. 

O 

This extension has a flange connection with 
pipe 55 which leads to a suitable place of dis 
charge, not shown, and the pipe has a valve 
56 connected therewith so that the discharge 
of foreign substances from the pipe is there 
by controlled. 

In order to draw off the liquid mixture of 
water and condensate that flows into the space 
between the shell and the casing 2 and also 
in order to draw of such substances as may 
be held in solution in the liquid, the casing 
has therein an opening leading from the 
space between the shell and the casing and 
communicating with the pipe 57, which has a 
valve 58 connected therewith and leading to 
a suitable place of discharge, not shown. If 
these substances are of any value, they may 
thus be recovered by any suitable means. 
The head 3 may also be provided with a 

thermometer 59 and a pressure gauge 60, so 
that an operator is thereby enabled to ob 
serve the temperature and the pressure of 
the purified steam in the steam space, indi 
cated at 61, above the level a in the casing. 

It being assumed that the apparatus is 
connected with the respective sources of 
steam and water supply, as before described, 
the operation of the apparatus is as follows: 
The valve 41 is opened so as to allow water 
to enter the casing 2 until it is above the level 
of the shell 26, preferably at the level repre 
sented by the line a, the valves 56 and 58 

these levels in the app 

51 has 
steam and gas-tight connections with the 
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being closed. The water will then flow into 
and through the directing elements 35, 34, 
and 32, through the head 30 and the tube 31 
and into and over the cup 45 and will fill 
the space at the bottom of the casing 2 below 
the flange 27 as well as the space between the 
tube 31 and the shell 26, approximately up 
to the level b. As soon as the water reaches 
the levels a and b the valve 41 is closed or 
is kept open only sufficiently for maintaining 
a virtually constant quantity of water at 

aratus. 
The handwheel 24 is then turned so as to 

open the valve 16 and thus to allow the steam 
to be quickly injected through the pipe 8 and 
the nozzle 14 towards the directing ele 
ments 35,34 and 32 where its mingling with 
the water causes it to be condensed. By 
means of the elements the flow of the liq 
uid mixture of the water and the condensate 
is directed downward. As the steam con 
tinues to flow from the pipe 8 with great 
velocity, it forces a stream of the liquid down 
ward against the baffle cup 45. The cone 
shaped center 46 of the cup causes the stream 
of liquid to be diverted equally in all direc 
tions towards the periphery of the cup and 
upwards, and as the stream of the liquid 
leaves the cup it is thus greatly expanded, 
and, in consequence, the velocity thereof is 
correspondingly reduced, the velocity of the 
liquid being still further reduced towards the 
level b in the space between the tube 31 and 
the shell 26 on account of the shape of the 
tube which causes a widening of the space 
towards this level. 
The velocity of the liquid being thus re 

duced, the liquid passes into the space at the 
bottom of the casing below the flange 27 and 
is forced upward through the apertures 29 
in the flange into the space between the shell. 
and the casing. These apertures are so de 
signed that they will offer a certain resist 
ance to the flow of liquid therethrough, thus 
causing the pressure on the liquid above the 
apertures to be considerably lower than the 
pressure on the liquid below the apertures. 
Because of the reduced pressure the liquid 
above the apertures boils and flashes into 
steam, which fills the steam space 61 above 
the liquid level a in the casing 2 and is led 
from the casing through the extension 48 and 
the pipes 49 to the place for utilization there 
of. 

It should be observed that the apparatus 
1 is like a steam injector in the respect that, 
on account of the velocity of the steam, the 
pressure upon the water is greater than the 
pressure upon the incoming steam, and the 
water attains a higher temperature than is 
possible before its increase of pressure oc 
curs. In my experiments I have thus found 
that the temperature in the lowermost direct 
ing element 32 is the same as the temperature 
required for vaporizing the water under the 
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increased pressure at this portion. Because 
of the gravity of the water, the pressure be 
low the tube 31 is somewhat greater. Steam 
is therefore not released until the pressure is 

5 reduced in the annular space between the 
walls of the shell 26 and the casing 2. 
At the same time as the liquid mixture of 

water and condensate passes into the space 
between the tube 31 and the shell 26, such 

10 non-condensable gases as are carried with 
the liquid will rise in bubbles therethrough 
into the gas chamber 43, in which the liquid 
mixture below the level b causes the collected 
gases to be under a constant pressure, the gases 

15 being expelled from the chamber when the 
valve 53 is opened and being led through the 
pipe 52 to the receptacle for the gases, as al 
ready has been described. 
Owing to the gravity of the mud, sand and 

20 gravel or other non-dissoluble foreign sub 
stances suspended in the liquid, such sub 
stances do not follow the upward path of 
the liquid from the cup 45 and are not drawn 
through the apertures 29 but are caused to 

25 sink to the bottom of the casing and are 
drawn off therefrom whenever the valve 56 
is opened. It is thus clear that these foreign 
substances can not be carried with the puri 
fied steam into turbines or other apparatuses, 

30 which depend upon steam for their operation 
and which could be seriously damaged if the 
foreign substances were allowed to enter 
therein. 
By actual experiments I have found that 

35 the pressure of the purified steam in the 
steam space 61 is only a trifle lower than 
the pressure of the steam when it is led 
from its source into the pipe 8. The ap 
paratus 1 is thus particularly adapted for 

40 purifying steam from steam wells, so that 
virtually the original steam pressure may be 
maintained and that thus, by the use of the 
apparatus, steam may be obtained in an 
economical manner and also that the appara 

45 tus operated by the steam can not be injured 
thereby, thus prolonged the life of such 
apparatuses. . . 

rom the foregoing it is clear that the con 
struction and the arrangement of the appa 

50 ratus 1 is such that the water moves in a 
circuit therein and that the water therefore 
is used repeatedly, with the exception of such 
slight additions thereto, or withdrawals 
therefrom, as may be required. When, for 
instance, the apparatus is connected with a 
natural-steam well, and when thus steam is 
lead in a superheated condition into the appa 
ratus, more steam by weight is discharged 
from, than taken into, the apparatus. Under 

60 such a condition of the steam, the valve 41 is 
left open so that water is fed continuously 
into the apparatus through the pipes 40. On 
the contrary, if the incoming steam is wet, 
the condensation thereof causes more water 65 to be continuously added to the water circuit 
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and necessitates the opening of the valve 58 
in order to draw off the surplus through the 
pipes 57. In whatever condition steam is 
injected into the apparatus, the aim is, as 
before mentioned, to keep a virtually con 
stant quantity of water at the levels a and b 
in the apparatus, because, with the water 
approximately at these levels, the apparatus 
will then function to the best advantage. 
I claim as my invention: 1. A steam-purifying apparatus compris 

ing a receptacle adapted for receiving and 
condensing steam therein; means for sup 
plying water to the receptacle; means pro 
viding a water circuit within said receptacle; 
means for leading steam into the receptacle 
and for injecting the steam into the water 
circuit so that the steam is absorbed and con 
densed by the water; flow restraining means 
within the circuit enabling the steam to build 
up a superior pressure on the steam inlet side 
of said restraining means, whereby the water 
on said inlet side may be raised to a temper 
ature approximating that of the incoming 
steam, and whereby said heated water in part 
flashes into steam on passing said restraining 
means; means for leading said last mentioned 
steam from the receptacle; means for collect 
ing and for maintaining under pressure in 
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the receptacle and separately from the in 
coming and the purified steam such non 
condensable gases as are carried into the 
water circuit; and means for el????? the non 
condensable gases from the receptacle. 

2. A steam-purifying apparatus compris. 
ing a receptacle adapted for receiving and 
condensing steam therein; means for sup 
plying water to the receptacle; means pro-, 
viding a water circuit withìn said recepta 
cle; means for leading steam into the re 
ceptacle and for injecting the steam into 
the water circuit so that the steam is ab 
sorbed and condensed by the water; flow re 
stricting means within the circuit enabling 
the steam to build up a superior pressure on 
the steam inlet side of said restraining 
means, whereby the water on said inlet side 
may be raised to a temperature approxi 
mating that of the incoming steam, and 
whereby said heated water in part flashes 
into steam on passing said restraining 
means; means for leading the purified 
steam from the receptacle; means for pre 
cipitating such foreign substances as are 
carried into the receptacle and are held in 
suspension in the water circuit; means for 
leading the precipitated substances from 
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the receptacle; and means for leading the 
liquid mixture of water and condensate, and 
therewith also such 'substances as are dis 1925 

solved in the liquid mixture, from the re 
ceptacle. 

3. A steam-purifying apparatus compris 
ing a receptacle adapted for receiving and 
condensing steam therein; means for sup 
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plying water to the receptacle; means pro- ber for the gases; and means for leading the 
viding a water circuit within the receptacle; gases from the chamber. - 
means for leading steam into the receptacle Signed at Los Angeles, in the county of 
and for injecting the steam into the water Los Angeles, and State of California, this 
circuit so that the steam is absorbed and 15th day of June, A. D. 1928. 
condensed by the water; flow restricting 
means within the circuit enabling the steam 
to build up a superior pressure on the steam 
inlet side of said restraining means, where 
by the water on said inlet side may be raised 
to a temperature approximating that of the 
incoming steam, and whereby said heated 
water in part flashes into steam on passing 
said restraining means; means for collecting 
and for maintaining under pressure in the 
receptacle and separately from the incom 
ing and the purified steam such non-con 
densable gases as are carried into the water 
circuit; means for leading the non-condens 
able gases from the receptacle; means for 
precipitating in the receptacle such foreign 
substances as are carried into the receptacle 
and are held in suspension in the water cir 
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cuit; and means for leading the precipitated 
substances from the receptacle. 

4. A steam-purifying apparatus compris 
ing a casing adapted for receiving and con 
densing steam therein; a shell having at its 
lower end an apertured flange, which is se 
cured within the casing so ????at an annular 
space is formed between the shell and the 
casing; a head secured at the top of the shell 
and provided with a passage for fluid there 
through, the head having a tubular exten 
sion extending within the shell to the lower 
end of the shell and in a spaced relation to 
the latter; means for leading wateriato the 
annular space so that the water rises to a 
level above the head and assumes another 
level in the shell, thereby providing a cir 
cuit for the water and forming between the 
head and the water level in the shell a cham 
ber, in which non-condensable gases are 
adapted to be collected and maintained un 
der pressure; means for leading steam into 
the casing and for injecting the steam into 
the fluid passage so as to cause the steam 
to be absorbed and condensed by the water 
thereby heating the latter to the boiling 
point and to increase the pressure upon the 
water in this portion of the circuit, the 
pressure on the water entering the annular 
space being reduced on passing through the 
apertures in the flange, so that the water in 
that portion of the circuit within the annu 
lar space boils and flashes into purified 
steam above the first-mentioned water level 
in the casing; means for leading the last 
mentioned steam from the casing; means 
for leading the liquid mixture of water and 
condensate, as well as such substances as are 
dissolved in the liquid, from the casing; 
means for causing such non-condensable 
gases as may be carried into the circuit to 
pass therethrough into the collecting cham 
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