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This invention relates to an electric steam gen 
erator of the type illustrated in Patent No. 1,862, 
071, granted to me June 7, 1932. 
The principal objects of the invention are to 

provide a reliable and e?icient electric steam gen 
erator which is automatically self-regulating; to 
provide a steam generator which is designed to 
meet the several public safety requirements, both 
with respect to electrical and mechanical hazards; 
to provide an apparatus which is adapted for a 
wide variety of uses requiring operating pres~ 
sures which may vary from a few pounds to sev 
eral hundred pounds; and to provide an appara 
tus which is of relatively simple design and which 
can be manufactured at a relatively low cost 
without the use ‘of skilled workers. 
Further objects relate to various features of 

construction and will'be apparent from a ‘con 
sideraticn of the following description and the 
accompanying drawings, wherein 

Fig. l is an elevation, with parts broken away 
and shown in section, of one embodiment of the 
invention particularly suitable for use with steri 
lizers, cookers and other apparatus having a rela 
tively steady demand and low steam consumption; 

Fig. 2 is an exploded view of a preferred form 
of electrode; 

Fig. 3 is a side elevation, partly in section, of 
another embodiment of the invention; 

Fig. 4 is an enlarged secti0n through one of the 
insulating coupling members; 

Fig. 5 is an elevation, partly in section, of an 
other embodiment of the invention applied to a 
water heating device; 

Fig. 6 is a front elevation of another embodi 
ment of the invention particularly suitable for 
use in connection with installations having a rela 
tively high steam consumption; 

Fig. 7 is a side elevation of the apparatus shown 
in Fig. 6; 

Fig. 8 is a top plan view of the apparatus; 
Fig. 9 is an enlarged section on the line 9.—9 of 

Fig. 6; 
Fig. 10 is a sectional view of a preferred form of 

a trap; and 
Fig. 11 is an elevation of a ?oat switch and as 

sociated parts which may be substituted for the 
?oat valve and associated parts shown in Figs. 6 
to 8. , 

In accordance with the present invention my 
improved steam geen-rator comprises a plurality 
of electrodes which may be mounted within a 
suitable casing or housing, or one of the electrodes 
may of itself provide a casing, but in any event 
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2 
the electrodes are suitably insulated from each 
other and de?ne a steam-generating chamber 
having ?uid inlet and outlet lines respectively 
connected with the lower and upper parts of the 
chamber. The number and arrangement- of 
electrodes may vary, depending upon the type of 
alternating current to be employed, and for‘ gen‘ 
eral use, I prefer tubular electrodes telescopi 
cally disposed and suitably insulated from eachv 
other with the annular space between the outer 
face of the inner electrode and the inner face of‘ 
the outer electrode de?ning the steam-generating 
chamber or zone. ' ' 

The outlet and inlet lines may be directly con 
nected by a suitable conduit, a supply tank, a 
steam-consuming apparatus, or any other means 
which with the inlet and outlet lines provides an 
exterior ?uid circuit between the upper and 
lower parts of the steam-generating chamber. 
The outlet line may provide or be connected with a 
steam discharge line, depending upon thepar 
ticular construction, and the inlet line is con 
nected or associated with means for admitting 
water or electrolyte to a predetermined initial 

’ ?uid~level within the steam-generating cham 
ber above the lower parts of the electrodes and at 
a level greater than that required for normal op 
eration of the apparatus. To this end the inlet 
line may be connected with a conventional ?oat 
valve associated with a water supply, or a tank, 
reservoir or the like adapted to supply water to 
the required level. Means are also provided to 
eliminate excess?uid in the form of vaporvor 
liquid after a predetermined operating pressure 
has been reached, so as to reduce the ?uid con-‘ 
tent of the chamber to a level below the initial 
fluid-level, but above the minimum level which 
permits the passage of an electric current through 

To this end a vapor blow-oft 
valve may be connected either in the outlet line 
or the inlet line, or the latter may be so designed. 
as to permit such excess fluid to back into a res 
ervoir, tank or the like. 
A pressure-regulating valve is connected in the 

?uid circuit, preferably in one of the lines and is 
operable to close the line when a predetermined 
pressure within the chamber is reached, thereby 
effecting an automatic regulation of the appa 
ratus in the manner presently to be described. 
Water or electrolyte in the steam-generating 
chamber at or above the initial ?uid-level is 
heated up by the passage of the alternating cur 
rent therethrough, and when boilingoccurs, the 
pressure starts to build up. When the pressure 
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reaches the point for which the regulating valve 
is set, the latter closes, although the pressure may 
continue to build up to a few pounds in excess 
of that for which the regulating valve is set. The 
pressure thus produced is effective either to op 
erate the blow-01f valve or back excess ?uid into 
the inlet line, depending upon the particular de 
sign of the apparatus, but in either case sufficient 
?uid is discharged or consumed‘ to reduce the 
?uid-level to’ a’ point below the initial ?uid-‘level, 
but above the minimum level necessary to main 
tain contact with the electrodes. As the ?uid 
level decreases, the current consumption isr're 
duced correspondingly so that by the time "the 
minimum operating level is reached, the current 
consumed and consequently the amount of'steam 
generated is merely that necessary to ‘maintain 
the operating pressure and compensate for heat 
losses. Since at least a part of the electro‘desare 
at all times emerged in the electrolyte, it might 
seem that the pressurehwould nevertheless con 
tinue' to build up in the absence of unusual heat 
losses. However, it has been observed that the 
upperl‘part of the electrolyte which would nor 
mally: surround" the lower part of the electrodes 
is finv the form of amass of froth or bubbles of re 
ducedelectrical conductivity and functions to re 
duce the current consumption to a minimum. If 
the. pressure within the‘ chamber drops below the 
operating pressure for'which the regulating valve 
isiset; the; latter opens sufficiently to permit or 
cause'enough‘?uid to be admitted'into the cham 
ber to raise the liquid level and the superposed 
froth-like mass,v thus increasing the overall con~ 
ductivityof the ?uid‘within the chamber with a 
consequent increase in current consumption and 
generation‘ of steam, until the aforementioned 
normaloperating pressure is‘ again reached. 
-When' the steam discharge line is open, there 

is of‘ course a slight ‘drop in pressure within the L 
chamber; and hence the regulating valve imme 
diately‘opens to permit or cause more ?uid to 
enter‘v the chamber thus effecting an increased 
generation of steam until normal operating pres 
sure is again established, whereupon the genera 
tion of steam is reduced to an amount equal to 
thev steam output plus that necessary to compen 
sate for heat losses. Thus, by a'simple manipula 
tionof-the regulating valve, thesteamgenerator 
maybe set so'asautomatically to maintain a de 
sired operating pressure for any output reason 
ably within. the capacity. of theapparatus. 
.Referring to.Figs.\1 and, 2, the embodiment 

shown therein comprises a tubular casing .I, such 
asa length of. two-inch standard. pipe, the ends 
of-which are, provided with caps 2 and3. The 
upper, part. of the casing l is connected with. a 
fluid outlet line 4 and its lower part is connected 
with a?uid inlet line 5. 
‘Mounted coaxially within the casing I and 

welded,'brazed or otherwise suitably secured. to‘ 
the inner face of the cap 3 so as to provide a 
good electrical contact, is an upstanding tubular 
outer electrode 8, the upper end of which ter 
minates'below the inlet line I! and the sidewall 
of which ‘is formed with a'plurality of spaced 
openings‘9. ’An inner electrode '10, depending 
from thecap 2, is‘ telescopically disposed within 
the outer electrode 8 with its lower end terminat 
ing‘ above ‘the inlet line 5 and‘de?ning an annular 
steam-'generating-chamber within the casing‘ l. 
The electrode Ill, as shown in Fig. 2, comprises 

a‘ tubular member or‘ pipe H, the lower end of 
which carries" a porcelain insulating sleeve l2, and 
itsfupper end is provided‘with an opening ‘I 4. The ' 
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4 
upper part of the electrode is rigidly secured to 
but insulated from the cap 2 by an assembly 
which projects through an opening in the cap 2. 
The insulating assembly comprises a screw 
threaded bushing [5, the upper face of which 
carries an asbestos washer or gasket I5 and a 
generally conical insulator H. An asbestos 
washer l8 and another conical insulator I!) are 
disposed against the lower faceiof. the bushing l5 
and a porcelain "sleeve 20‘ extends‘ through these 

A threaded stud 2| extends through the 
sleeve 20 and a small asbestos washer 22 into a 
metalwbushingli24,:the lower end of which has a 
repressed ?t within the upper end of the electrode 
tube ll so. as toprovide a good electrical connec 
‘tion therewith. ‘A nut 25 and lock washer 26 car 
.riedwby‘theuupper‘end of the stud hold the parts 
in assembled relation, the threaded upper end of 
the‘stud 2| carrying a clamping screw 28 (Fig. 1) 
and thus provides a terminal or binding post to 
which one of apair of single phase alternating 
current power lines 30, 32 isconnected. IA switch 
3! is connected in the power line 30, and the 
power line 32 is connected in any suitable manner 

" with the cap‘ 2 and is also grounded, as illustrated. 
'The'loutlet line' 4 is connected by a T or Y 35 

with a pipe 36 which in turn is connected-with the 
upper. port of aconventional ?oat valve 38. The 
lower'or'discharge- port of the ?oat valve is con 
nected' by ‘pipe 40 and‘ elbow 4| to one sideof a 
pressure-regulating valve 42, the other side of 
which isconnected to the inlet ‘line 5. The pres 
sureeregulatingvalve-GZ may bew'of conventional 
design and construction, such as an “Acme” regu 
lating'valvepand is preferably provided with an 
index ?nger and-dial-43-1designed to. show the 
pressure‘ ‘for which the operating spring is set. 
.The inlet 'line to the ?oat valve 38 is connected 

through a shut~oif valvee45-to a service line 46 or 
other suitable source of water supply. The pipes 
4,136, 150 and 5; together with the included ?oat 
and vpressure-regulating'valves, provide an ex 
terior ?uid circuit between’ the top’ part of‘ the 
casing hand its lower part, which circuit is open 
so longasthe pressure therein-is below that for 
which the regulating valve 42 is set. 
A pressure gauge 48 may be connected ‘to the 

Y ~35 and»v a steamdischargewline 50 is connected 
to the outlet-dined, the ‘line:=50_belng provided 
With'a shut-off- valve 5! and-a-branch 52' which 
carries a safety valve Eli-‘normally set to-pop 
or open at a vpressure slightly greater than that 
for \which ‘the - pressure-regulating ' valve 42 is 
set. ' 

The construction and varrangement ‘of parts 
are such that the‘ ?oat valve 38 is» positioned to 
admit .water into the casing l‘ or steam~generating 
chamber to a predetermined initial ?uid-level 
somewhat .in excess of‘ that required for normal 
operation, and it will be observed that-in this 
particular embodiment the safety valve 54- isv di 
rectly connected with the outlet 4 so that ex 
cess ?uid in the form of steam or vapor maybe 
eliminated when the speci?ed pressure is reached. ' 
If desired, the valve 5| may be used toaccom 
plish thesame end, but in. either. case the de 
sign permits reducing the ?uid content of the 
casing‘! to its normal operating level which is 
between'the initial fluid-level de?ned by the 
?oat valve 38 and the top of the insulating 
sleevev l2.’ _ H‘ > 

' The mode of operation of this‘f apparatus is as 
follows: , . , 

Assuming that‘ the pressure-‘regulating valve 
42 is set to'close at l5‘pounds per square inch 
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pressure, that the valve 54 is set to pop at 18 
pounds per square inch pressure, that valves 45 
and 5| are closed, and that switch 3| is open 
the valve 45 is ?rst opened to admit water 
through ?oat valve 38, pipe 40, regulating valve 
42 and line 5 into the casing I. When the water 
level in the casing I reaches the level of the 
?oat valve 38, the latter shuts off the water and 
the switch 3! may now be closed. The current 
passing through the water about the electrodes 
8 and I0 heats the water and soon causes it to 
boil thus building up pressure within the system. 
It will be observed that since the circuit through 
the pipe 4, 36, 40 and 5 is open, pressure through 
out the system is equalized, but after the pressure 
reaches 15 pounds per square inch. the regulat 
ing valve 42 closes and the pressure then con 
tinues to climb slightly until the safety valve 
operates to relieve the excess pressure, or the 
valve 5| is manually opened to consume the 
steam thus generated. If desired, blowing off 
the excess ?uid may be accomplished by manual 
manipulation of the safety valve 54, but in- any 
case the excess vapor is discharged with a cor 
responding decrease in the ?uid-level about the 
electrodes, thus conditioning the apparatus for 
normal operation. Should the pressure tend to 
climb up, the valve 54 operates further to elim 
inate excess ?uid so that ultimately the ?uid 
level in the casing is reduced to a point where 
the current consumption and consequent gen 
eration of steam is the minimum necessary for 
maintaining a pressure of 15 pounds. When it 
is desired to utilize the steam. the valve 5| is 
opened and consequently a slight drop of pres 
sure within the casing takes place, whereupon the 
regulating valve 42 opens sufficiently to admit 
enough water into the casing I to increase the 
?uid-level about the electrodes with a conse 
quent increase in the rate of generation of steam 
until the pressure again reaches 15 pounds at 
which point the regulating valve closes the in 
let line 5. The operation thus continues in 
de?nitely so long as the consumption of steam 
is Within the capacity of the apparatus. 

It will be noted that the rate of generation 
of steam is governed by the ?uid-level about 
the electrodes and this level varies in accordance 
with the demand. If the demand drops, the 
prevailing pressure is nevertheless maintained 
and hence the regulating valve remains closed, 
thus preventing admission of water into the 
casing I. Since no water is being admitted to 
compensate for the steam consumed, the ?uid 
level about the electrodes is reduced and as the ' ' 
?uid-level drops the power consumption likewise 
drops until it reaches the minimum. Thus, the 
apparatus is automatically regulating at the 
speci?ed pressure for which the valve 42 is set 
throughout its rated capacity. 
The embodiment shown in Figs. 3 and 4 is 

the same in principle as that shown in Fig. 1, but 
is designed for .use where there is no available 
water supply line. In this embodiment the outer 
electrode 8a constitutes the casing and hence its 
upper part is directly connected with the outlet 

“ line 4a and its lower part is connected with inlet 
line 5“. The opposite ends of the electrode 8a 
are provided with caps 2 and 3, the cap 2 sup 
porting the inner electrode H) which has the 
same construction as the inner electrode of the 
embodiment of Fig. 1, and power lines 38, 32 
are connected with the electrodes, as shown. 
The outlet 48‘ is connected through an insu 

lating coupling 60, pipe 61, trap 62 and pressure 
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regulating valve 64 with the upper part of a 
water supply tank or reservoir 65, and the inlet 
line 5a‘is connected through another insulating 
coupling 60 with the lower part of the tank 65. 
The regulating valve 64 is the same type as that 
described in connection with the embodiment of 
Fig. 1 and may also be provided with a dial and 
index to indicate the pressure for which it"is 
set. The tank 65 is provided with a cock 68 
which may not only be used for ?lling the tank‘ 
to the desired level, but also provides means for 
determining the maximum fluid-level within 
the electrode chamber 8%. The upper end of the 
tank 65 may also be provided with a safety or 
blow-01f valve ‘l8 and a pressure gauge 'H and 
the entire apparatus may be so constructed as 
to provide a portable unit. 
The inner end of the trap 62 is connected with 

ya steam discharge line '12 which may be pro 
vided with a shut-off valve 14 and the power line 
30 may include the usual operating switch 3|, it 
being understood that the power lines 30, 32 are 
connected with a suitable source of alternating 
current such, for example, as a 220 volt, 60 cycle 
single phase transmission line orv generator. 
The insulating couplings 68 are provided to 

protect the user against the electrical hazard 
which might otherwise be present and, as shown 
in Fig. 4, each coupling comprises a pair of floor 
?anges ‘I4, 15 having an interposed disk of 
asbestos or the like insulating material'l? formed 
with a central opening. Insulating sleeves 18 
extend through circumferentially spaced aligned 
openings in the ?anges M, ‘£5 and interposed disk 
16 and bolts 80 extend through the sleeves 18 
to hold the parts in assembled relation, the op 
posite ends of the bolts being insulated from 
the flanges ‘I4, 15 by insulating gaskets 82. A 
tubular porcelain insulator 8i extends through 
the centra1 opening in the disk 16, and its‘ end 
is sealed to the disk by a suitable insulating 
cement or adhesive designated by the numeral 
8la. ' 

It will be noted that the pipes 4a and 6|, trap 
52, regulating valve 64, tank 65 and line 5a pro 
vide a ?uid circuit connecting the upper and 
lower parts of the electrode chamber, and this 
circuit remains open so long as the pressure 
therein is below that for which’ the regulating 
valve 64 is set. ‘ 
In order to operate this ‘apparatus the regulat 

ing valve 64 is ?rst set to the desired operating 
pressure, for example, 25 pounds per square inch, 
and water is admitted to the tank 64 and the 
electrode chamber 89' to the level of the cock 68, 
after which the cock is closed. The switch 3! is 
next closed, thereby causing the water about the 
electrodes to be heated. As pressure builds up 
in the system no appreciable change in the ?uid 
level about the electrode takes place since the 
?uid circuit remains open, but when the pressure 
reaches 25 pounds per square inch (the pressure 
for which the regulating valve 64 is set), the ?uid 
circuit is closed, and as the pressure continues to 
climb, excess ?uid, i. e., water in the electrode 
chamber is backed up into the tank 65, thus re 
ducing the fluid-level in the electrode chamber 
to the minimum required to maintain the speci 
?ed pressure. The apparatus is now in condition 
for normal operation and the valve 14 may be 
opened to discharge steam to be consumed. The 
drop in pressure thereby produced causes regu 
lating valve 64 to open, whereupon water ‘is ad 
mitted to the electrode chamber through the line 
5a in an amount sufficient to raise the ?uid-level 
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about theelectrodes so that increased generation 
of steam takes place. When the pressure again 
builds up to .25 pounds per square inch the pres 
sure-regulating valve 64 closes thus preventing 
further admission of Water into the electrode 
chamber until such time asconsumption of steam 
causesza pressure drop with consequent opening 
of regulating valve ‘64. The operation thus con 
tinues so long as the steam consumption is with‘ 
in the capacity of the apparatus. 
The embodiment shown in Fig. 5 illustrates 

theiapplication of my steam generator for use as 
a water heater, as well as ‘to provide steam for 
heatingjor other purposes. and as a source of dis 
tilled water or condensate. In this embodiment 
the steam generator, per se, may be the same as 
that of the embodimentof'Fig. 3, except that the 
outlet and inlet lines 4% and 5It are connected 
ina fluid circuit comprising blow-o? valve 108*, 
T 83“, pipe 83, ?oat valve 84, pipe 05 and reg 
ulating-valve 86. The ?oat valve 84 is connected 
with .the water supply line B‘Iasin the embodi 
ment of Fig. 1, and a steam discharge line 88 is 
connected with the line It vand includes a shut 
off valve89. and-pressure, gauge 00. 
The ‘steam discharge vline 88. is connected with 

a column -9I containing a heating‘ coil 92, the 
upper‘ and lower ends of which are connected 
with the top and bottom of a hot water tank 93. 
The upper'end of the column 91 is connected with 
a steam ‘line ~94 leading to a steam-consuming 
device, such !as a radiator or the like, and a sole 
noid valve 95, connected in the line 94, is‘ con 
trolled by a thermostat 96 or the like switch 
suitably connected to the power lines 30, 32, as 
shown. The lower‘ end of the column may be 
provided with a tap. 98 by means of which con 
densate from» the column may be withdrawn for 
use. 
The operation of the system is substantially 

identical to that described in connection with the 
embodiment of Fig. 1, the pressure-regulating 
valve 06 being e?ective to maintain the desired 
operatingpressure throughout the rated-capacity 
of the apparatus. 
The embodiment shown in Figs; 6 to 10 is de 

signed for high steam consumption applications 
and is- for use with a three-phase power line; 
In. this embodiment three pairs of electrodes ,I0-rI, 
I02 and I03 are employed, each pair of elec 
trodes, i. e., the outer electrode ‘and the inner 
electrode, are preferably of. the same construc 
tion...as. shown in the ‘embodiment of Fig. 3, the 
outer electrode constituting a casing enclosing 
the steam generating chamber. The three-phase 
circuit. may have either a Aor Y connection: with. 
theelectrodes, and suitable switches and other 
electrical. controls (not shown), may be ‘connected 
inthe. circuit in any well known manner. 
Each of, the electrodesis supported» on-a brack 

et. I05 carried. by the base I 06, and their lower 
partsv carry coupling saddles- I08- connected 
throughnipples I09 with three of. the branches 
of a. cross “.0, thefourth branch of. the cross be 
ing connected toa nipple III whichEishereinaiter 
re?erred-to- as the maininletline since itis con 
nected. with the three branch inlet. lines to‘ the 
electrode. chambers. The. upper parts.v of. the 
outer electrode likewise carryv coupling saddles 
I‘IZ (Fig. 89 connected through: nipples- I-I3» with‘ 
three on the branches-of across M4, the fourth 
branch of. the cross. being, connectedwith a- nip 
ple. “.5 which. isherleinafter referred. to. asv the 
main outlet line; As shown in Fig; 9,. each of the 
coupling, saddles. comprises a‘ pair of yokes -I.=I6l 
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both having a heavy layer of asbestos‘ or the 
like insulating material III'I between theirinner 
faces and the outer faces of the ‘associated elec 
trode. The inner ‘yoke N16 is ‘formed with a 
threaded opening aligned with an opening IIB'in 
the wall“ of the companion electrode, the open 
ing H8 receiving the end of the ‘associated nip- 
ple I09 or H3, as the case may be. The insulat 
ing gasket I I‘! is formed with an opening through 
which projects one end of the tubular porcelain 
insulator H9, the opposite end of ‘the insulator 
extending into the associated nipple. This ‘con. 
struction and. arrangement of parts has been 
found not only to afford satisfactory protection 
against electrical hazards'which might otherwise. 
be present, but also to provide .a pressure-tight 
connection capable of withstanding several hun 
dred pounds pressure. 
The nipple III or the main inlet line iscon 

nected through a bend I20 (Fig. 7), pipe I2I, one 
branch of a reducing T I22, nipple I23 (Fig.6), 
an apertured check ‘valve I24, union I25 (Figs. 
7 and 11) and pipe-426 to the lower outlet port 
ofa ?oat valve I28. having an inlet port I30 (Fig. 
6-) adapted to be connected with a water supply 
or service line (not shown), and ‘a petcock or 
valve I3I. The other branch of the T I22 (Fig. 
7 ) is connected with .a cross I32, one branch of 
which has a plug I33 which may ‘be removed for 
the purpose of cleaning, out. the apparatus, an 
other branch of which is connected with a re 
ducing street L 134 (Fig. 11), and the remaining 
branch of the T I22 is connected through a 
shut-off valve I35 and street‘ IL I36 (Fig. 1-1)" 
with a pipe I 38, the upper end of which is pro 
vided with a reducing coupling I40. The‘: parts 
lid-M0 provide an overflow and hence a means 
for determining the water level within the elec 
trode chambers, and also a convenient means ‘by 
which the apparatus may be blown out or quickly‘ 
emptied simply by swinging the pipe ‘from ver 
tical position to an inclined position and open 
ing the valve I35‘. 
The main outlet ‘line or nipple I I5 is connected‘ 

through a bend‘ I42- (Fig. 7) with a T I413? (Fig. 
8)‘ having one branch connected with a steam 
discharge line comprising a pipe line I135, re 
ducing elbow I45, trap I48, one branch of a T 
I50, a street L I152, one branch of a T I51! and; 
shut-off valve I56. The trap I 48', as shown in 
Fig. 10, comprises a length of pipe I60, such as 
a 2" long nipple, one end of which is connected“ 
to the enlarged end of the reducing L M6 and the 
other end to a reducing coupling I62 connected 

A closed end tube I65’ 
has a pressed ?t within the nipple I64. and ex 
tends into the pipe I60, as shown, the tube I65 
having an outlet opening I 66 on its upper wall 
adjacent to its inner end. The other branch of 
the T I5!) is coupled with a safety or blow-off 
valve I70. (Fig. 7) which is set to pop at a pres 
sure a few pounds greater than the normal oper 
ating pressure of the apparatus. ' 

The other branch of the T M4 ,is connecte 
through pipe I'IZI (Fig. 8), reducingv elbow I" 
and union. I'IES (Figs. 6, '7. and 11). with. a T I 
One branch of the T I16 is connectedwith all; 1 
sure gauge I10, and its other branch is comic‘. 3 
through street .L I80 with‘ one side of a pressTm 
regulating valve I82 (Figs. 6 and 7-). The othei l 
side of the pressure regulatingvalve I82 is con’: ‘ 
nected through a nipple‘ I04‘ (Fig; 6)‘, one brandI 
of a T I85, and nipple I86 with the, upper part 
of. the. ?oat valve, I128. The‘ other branch of?‘ 
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I85 is connected through street L I88 (Fig. 8) to 
an expansion head I90 (Figs. 6, 8 and 11). 
The side branch of T I54 (Figs. 7 and 11) is 

connected through street L I92 and union I94 
with the top of an upstanding rod (or plugged 
pipe) I95, the lower end of which has a screw 
threaded connection with the street L I34. The 
purpose of the rod I95 is solely to lend rigidity 
to the apparatus and provide a partial support 
for the parts connected with the T I54. 
The modi?ed arrangement shown in Fig. 11 

merely consists in substituting a ?oat switch 
I288 and an associated solenoid-operated valve 
I29 in place of the ?oat valve I28, it being un 
derstood that these parts are connected with the 
water supply line in any suitable manner. It will 
be noted that such substitution simply requires 
the insertion of the assembled ?oat switch l28a 
and valve I29 between the uni-on I25 and nipple 
I86. Suitable electric-a1 connections, as indicated, 
are provided between the parts so that they 
function in the same manner as ?oat valve I28. 

It will be observed that the main inlet line I I I 
and the main outlet line I I5 are respectively con 
nected with the bottom and top parts of the 
electrode chambers, that the steam discharge 
line (I45—-I56) are directly connected with the 
outlet line H5, and that the inlet and outlet 
lines are connected to each other through an 
exterior ?uid circuit comprising the parts I12 
I'IB, the pressure regulating valve I82, ?oat valve 
I28 and parts I29—I26. Thus, the construction 
and arrangement of parts correspond with those 
of the previously described embodiment. 
The operation of the apparatus is as follows: 
Assuming that the electrode chambers are 

empty, that valves I 3|, I35 and I56 are closed, 
that the pressure regulating valve I82 is set for 
100 pounds per square inch pressure, that the 
safety valve I70 is set to pop at 110 pounds pres 
sure, and that the water line to port I3!) is 
closed-the valve I35 is ?rst opened and the 
water line to port I30 may then be opened to 
admit water through float valve I28 into the 
electrode chambers until it reaches the proper 
level, as indicated by over?ow I49, whereupon the 
water supply line and valve I35 are shut oil‘. 
The control switch for the three-phase power 
line may nOW be closed and within a few minutes 
steam is being generated within the electrode 
chambers. As the pressure is building up, either 
valve I55 or safety valve I‘II! may be momentarily 
opened to vent the system of entrapped air. 
So long as the pressure within the system is 

below that for which the regulating valve I82 is 
set, the exterior circuit between the inlet and 
outlet lines III and H5 remains open, but when 
the pressure builds up to 100 pounds per square 
inch, the regulating valve I82 automatically closes 
the exterior circuit, and as a result, excess water 
in the electrode chambers is forced back through 
inlet line III, the apertured check valve I24 and 
pipe I26 into the ?oat valve I28 and expansion 
head I99, leaving enough water in the electrode 
chamber to form a conductive medium (consist 
ing of an aqueous froth of steam bubbles above 
the water which surrounds the lower part of the 
inner electrodes). The minimum ?uid level thus 
established permits su?icient steam generation 
to compensate for all heat losses, and the ap 
paratus is thus conditioned for normal operation. 
The water supply line to port I30 may now be 
opened, but since the Water level in the ?oat valve 
I28 is above its operating level, the valve remains 
closed. ‘ 
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Upon opening the valve I56 to deliver steam 

for consumption, there is a slight drop in pressure 
sufficient to open the regulating valve I 82 to allow 
water to pass through inlet line I I I into the elec 
trode chambers, thereby increasing the rate of 
steam generation until the normal operating pres 
sure of 100 pounds per square'inch is reached, 
whereupon the regulating valve Hi2 closes. The 
operation thus continues with the pressure regu 
lating valve periodically opening to permit water 
to enter the electrode chambers in accordance 
with the steam demand, thereby maintaining the 
desired operating pressure. During the course of 
operation, the water level in the ?oat valve I28 
periodically drops so as to actuate the valve to 
admit more water from the supply line and thus 
insure an adequate amount of water in the ex 
terior circuit for proper operation. ‘Should the 
steam output suddenly be reduced, as by closing 
valve I56, a slight excess pressure is created with 
in the electrode chambers which forces excess 
fluid back through inlet line I II into the ?oat 
valve I28 and expansion head I90, thus auto 
matically reducing the ?uid level Within the elec 
trode chambers to the minimum necessary to 
maintain the desired operating pressure. 
While I have shown and described several de 

sirable embodiments of the invention, it is to be 
understood that this disclosure is for the purpose 
of illustration and that various changes and modi 
?cations may be made without departing from 
the spirit and scope of the invention as set forth 
in the appended claims. 

I claim: _ ~ 

1. A steam generator comprising spaced elec 
trodes de?ning a steam generating chamber, out 
let and inlet lines respectively connected with the 
upper and lower parts of said chamber, means 
connecting said inlet and outlet lines so as to 
provide an exterior ?uid circuit between the upper 
and lower parts of said chamber, and a prepsure 
regulating valve connected in said ?uid circuit 
and operative in response to a drop in pressure 
below a predetermined pressure to open so as to 
permit ?uid to pass through said inlet line into 
said chamber so as to contact said electrodes and 
thereby e?ect the generation of steam, said pres 
sure-regulating valve automatically closing when 
said predetermined pressure has been reached, 
thereby to arrest the ?ow of ?uid through said 
inlet line. 

2. An electric steam generator comprising a 
plurality of electrodes de?ning a steam generating 
chamber, ?uid inlet and outlet lines respectively 
connected with the lower and upper part of said 
chamber, means connecting said inlet and outlet 
lines so as to provide an exterior ?uid circuit be 
tween the upper and lower parts of said chamber, 
means connected with the inlet line for admitting 
?uid to a‘predetermined ?uid-level within said 
chamber, means for discharging ?uid from said 
chamber, and a pressure regulating valve con 
nected in said circuit and operative in response 
to a ‘drop in pressure below that for which it is‘ 

' set to permit ?uid to pass through said inlet line 
into said chamber so as to contact said electrodes 
and thereby effect the generation of steam, said 
pressure-regulating valve automatically closing 
when the pressure for which it has been set is 
reached, thereby to arrest the ?ow of ?uid through 
said inlet line. . ‘ 

3. An electric steam generator comprising a 
casing having spaced electrodes de?ning a steam 
generating chamber, ?uid inlet and outlet lines 

' respectively connected with the lower and upper 



all 
vpart o?said, chamber, ‘means connecting said inlet 
[and outlet linesso as, to provide an, exterior ?uid 
circuitibetween the upperand lower, parts of'said 
,ehamben; meansconnected with the inlet line, for 
admitting ?uid to a predetermined, initial ?uid 
.level ,withinsaid chamber in excess of that re 
quired for normal operation/means for eliminat 
ing excess ?uid within said chamber s0.as to re 
.ducethe ?uid contenttherein to a level belowsaid 

,, initial, ?uid-level, and a ‘pressure regulating. valve 
,_ connected in oneof saidlines, and operative in 
response .to a, dropin pressure below that for 
,?wvhich it is set, to permitlfluid to, pass through said 
,linlet, line into said chamberso as to contact said 
, electrodes andnthereby, effect the. generation of 
steam, said pressure-regulating- valve automati 
cally-closing'when thepressure .for which it has 
\been;,set, is reached, therebyto arrest the ?ow of 
,?uid through said inlet line. 

An electricsteam generator-comprising an 
v inner electrode, an outerelectro'de, electrically in 
,rs'ulated. from but. surroundinglthe inner electrode 
andvde?ning therewitha. steamvgenerating cham 
ber, ?uid__,_inlet and, outlet,linesrespectively con 
nectedwith theolower ,and ,upperpart of said 
chamber, , means connectingsaid inlet‘, and outlet 
lines .so .asyto provide .an exterior .?ui'd circuit 
?bvetweengthe__uppelf._andl'lower partsv of said cham 
I,D§X‘,,.IILB%I1S.QOIH'IBCEQWith the inlet line for ad 
mittinsfluid. to, apnedetermined ?uid—1eve1within . 
“said chambenna discharge conduit connected with 
ftheLupperpart of , said chamber, and, a , pressure 
regulating valve connectedjnl?neoofr said lines 
and operative in response‘to a drop pressure 
below that for which it is set tohpermit'?uid to 
pass through saidinlet ‘line ,into said chamber 
so, asv-to‘ contact saidelectrodes and, thereby effect 
thegeneration, of steam, said pressureeregulating 
valve-automatically clo'singwhencthe pressure for 
whichit , has-'been'set is reachedthereby to arrest 
the ' ?ow of ?uid through said inlet ‘line. 

5; _A steam generator comprising spaced elec 
trodes de?ning a steam-generating chamber, out 
let and inlet-lines respectively connected withthe 
upper and?ower partsoisaid chamber, means 
connecting said inlet'an'd outlet lines so as to pro 
ville-an exterior'?uid circuit between :the upper 
and l-lower-parts» of said chamber, a ?uidsupply 
lineconnected-in said circuitna pressure-regulat 
ling'valve connected in said ?uid circuit and op- ; 
erative-‘in response-to a 'drop'in pressure-within 
said chamber below aipredetermined, pressure to 
‘open so as to permit ?uid to ,be admitted 
through said “inlet pipe into said chamber so 
as to contact said electrodes and ‘thereby effect 
the generation of ,ste?m,.said pressure-regulating 
valve automatically closing whenjthe pressure for 
which'it'has been set is reached, thereby to arrest 
thex?ow Qf‘?uid through said, inlet line, and means 
operative to ‘discharge excess ?uid ‘from said 
chamber ,jinresponse ‘to a ,pressure‘higher than 
said predetermined ‘pressure. 

An electric steam generator comprising a 
plurality of electrodes defining a steam-generating 
chamber, fluid inlet and outlet‘lines respectively 
connected with the lower and upperparts of said 
chamber, means connecting ,said'inlet and outlet 
lines so asto provide anexterior ?uid circuit ‘be 
tween the upper and lower parts of said chamber, 
means connected wit-hthe inletjline'yfor admitting 
?uidto a predetermined initial ?uid-‘level within 
said chamber, a steam discharge line ,connected 
withsaid outlet line, and apressure-regulating 
valve connected in ,saidinlet line and operative 
in response to avdrop in pressure vbelow that for 

~, which it is, set vto permit - ?uid to; pass‘ through 
said inlet line into-said chamber‘soas-tocontact 
saidv electrodes and-thereby effect the-generation 
of steam, said pressure-regulating valve eauto 
matically: closingewhen the-pressure for which 

_ it has been set: is-ireached, thereby‘ to' arrest the 
?ow of ?uid through said inlet line. 

7. An electric steam generator comprising :a 
, plurality of electrodesde?ning a steam-generating 
chamber, ?uid inlet and outlet lines respectively 
connected with the lower and upper parts .ofsaid 
chamber, a source of watersupply,~meanstcon 
nectingsaid inlet and outlet lineswith said water 
supply. solas to provide an exterior ?uid circuit 
between the upper and lower parts of- said cham 
ber, said water supply being arranged to supply 
water through said inlet line .to said chambertto 
a predetermined ?uid-level, a steam discharge 
line connectedlwith said outsideoutlet line; and 
:a pressure-regulating valve connected in said‘cir 
cult and operative .inresponse‘to a drop in pres 
sure below that forwhich itis set torpermit?uid 
to pass through said inlet lineintoysaid chamber 
so, as-to contact said ‘electrodes and, thereby-,e?‘ect 
the generation of steam, said pressure-regulating 

’ valve automatically‘ closing when thepressure for 
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which it has, been set is reached, thereby to arrest 
the .?ow of ?uid through said. inletline. 

. 8. An electric “steam generator comprising a 
plurality of electrodes, de?ning a steam-generating 
chamber, ?uid .inlet and outletlines respectively 
connected withthe lower and upperpartsof said 
lchambeiya ,sourceof water-supply, means con 
necting saidinletand .outletlines with said water 
supply» soas to provide an exterior. ?uid circuit 
.betweenthe-upperandlower parts. of said cham 
ber, said .water supply , being arranged -.to supply 
.water through .said .inlet line .to, said . chamber , to 
,a predetermined l?uitd-élevel,v a steam discharge 
line connected with said .outlet line, and .a 
pressure-regulating valve, . connected.- in said cir 
cuitibetween said inlet.v line andsaidsource of 
water supply, said pressure-regulating valve being 
operative in response to l a drop in pressure .below 
that ,for which it is set, to permit ?uid to-pass 
through said inlet line into said chamber so as 
to contact saidelectrodes and thereby e?ectjthe 
generation of steam, said pressure-regulating 
valvexautomatically closing when thepressure for 
which-it has beenset is reached, thereby to arrest 
the flow of ?ui-dthrough said inletiline. 

'9. An electric steam generator comprising a 
plurality-of electrodes de?ning a:steam-‘generating 
chamber, ?uid‘ inlet and outlet "lines respectively 
connected with the lowerand upper parts ‘of said 
chamber, va source of ‘water supply, "means con 
necting said inlet ‘and ‘outlet lines 'with‘said'water 
supply so ‘as'to provide an exterior ?uid circuit 
betweenthe upper and lower parts .of saidcham 
ber, said water supply being arranged :to supply 
water through saidinlet ‘line to said chamber vto 
a predetermined ?uid level, a steam discharge 
line connected with said ‘outlet line, vand a 
pressure-regulating valve connected in said cir 
cuit between said steam discharge'lineand said 
source of water supply, said pressure-regulating 
valve being operative in response .to a drop in 
pressure below that for which it is setto permit 
?uid ‘to pass through said inlet line into said 
chamber so as vto .contact said electrodes and 
thereby effect the generation .of steam, sa'id'pres 
sure-regulating valve automatically closing when 
the, pressure'for which it'has'been set .is reached, 
thereby to arrest the ?owof ?uid through said 
inlet line. 
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10. An electric steam generator comprising a 
plurality of electrodes de?ning a steam-generating 
chamber, ?uid inlet and outlet lines respectively 
connected with the lower and upper parts of said 
chamber, a ?oat valve having means for con 
nection with a water supply line, means connect 
ing said inlet and outlet lines with the discharge 
port of said ?oat valve thereby providing an ex 
terior ?uid circuit between the upper and lower 
parts of said chamber, said ?oat valve being ar 
ranged to supply water through said inlet line 
to said chamber to a predetermined level, a steam 
discharge line connected with said outlet line, and 
a pressure-regulating valve connected in said cir 
cuit and operative in response to a drop in pres 
sure below that for which it is set to permit ?uid 
to pass through said inlet line into said chamber 
so as to contact said electrodes and thereby effect 
the generation of steam, said pressure-regulating 
valve automatically closing when the pressure for 
which it has been set is reached, thereby to arrest 
the flow of ?uid through said inlet line. 

11. An electric steam generator comprising a 
plurality of electrodes de?ning a steam-generating 
chamber, ?uid inlet and outlet lines respectively 
connected with the lower and upper parts of said 
chamber, a ?oat valve having means for con 
necting with a water supply line, means connect 
ing said inlet and outlet lines with the discharge 
port of said ?oat valve thereby providing an ex 
terior ?uid circuit between the upper and lower 
parts of said chamber, said ?oat valve being ar 
ranged to supply water through said inlet line 
to said chamber to a predetermined level, a steam 
discharge line connected with said outlet line, and 
a pressure-regulating valve connected in said cir 
cuit between said inlet line and ?oat valve, said 
pressure-regulating valve being operative in re 
sponse to a drop in pressure below that for which 
it is set to permit ?uid to pass through said inlet 
line into said chamber so as to contact said elec 
trodes and thereby e?ect the generation of steam, 
said pressure-regulating valve automatically clos 
ing when the pressure for which it has been set is 
reached, thereby to arrest the ?ow of ?uid through 
said inlet line. 

12. A steam generator comprising a plurality 
of steam generating chambers, each having a pair 
of spaced electrodes, the lower parts of said 
chambers being connected with a common inlet 
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line and the upper parts of said chambers being - 
connected with a common outlet line, an exterior 
?uid circuit connecting the inlet and outlet lines, 
a pressure regulating valve connected in said ?uid 
circuit and operative in response to a drop in 
pressure below a predetermined pressure to open 
so as to permit ?uid to pass through said inlet 
line into said chambers so as to contact said elec 
trodes and thereby effect the generation of steam, 
said pressure-regulating valve automatically clos 
ing when said predetermined pressure has been 
reached thereby to arrest the ?ow of ?uid through 
said inlet line, and a steam discharge line con 
nected to said ?uid circuit between said outlet 
line and pressure regulating valve. 

13. A steam generator comprising a plurality 
of steam generating chambers, each having a pair 
of spaced electrodes, the lower parts of said 
chambers being connected with a common inlet 
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line and the upper parts of said chambers being 
connected with a common outlet line, an exterior 
?uid circuit connecting the inlet and outlet lines, 
said ?uid circuit including a pressure regulating 
valve operative in response to a drop in pressure 
below a predetermined pressure to open so as to 
permit ?uid to pass through said inlet line into 
said chambers so as to contact said electrodes and 
thereby effect the generation of steam, said pres 
sure-regulating valve automatically closing when 
said predetermnied pressure has been reached 
thereby to arrest the ?ow of ?uid through said 
inlet line connections for introducing water into 
said ?uid circuit when the liquid level therein 
drops below a predetermined level, and a steam 
discharge line connected to said outlet line. 

14. A steam generator comprising a plurality 
of steam generating chambers, each having a pair 
of spaced electrodes, the lower parts of said 
chambers being connected with a common inlet 
line and the upper parts of said chambers being 
connected with a common outlet line, an exterior 
?uid circuit connecting the inlet and outlet lines, 
said ?uid circuit including a pressure regulating 
valve operative in response to a drop in pressure 
below a predetermined pressure to open so as to 
permit ?uid to pass through said inlet line into 
said chambers so as to contact said electrodes and 
thereby effect the generation of steam, said pres 
sure-regulating valve automatically closing when 
said predetermnied pressure has been reached 
thereby to arrest the ?ow of ?uid through said 
inlet line, a ?oat valve for introducing water into 
said ?uid circuit when the liquid level therein 
drops below a predetermined level, and a steam 
discharge line connected to said outlet line. 

15. A steam generator comprising a set of three 
steam generating chambers, each having a pair 
of spaced electrodes adapted for connection with 
a three-phase power line, the lower parts of said 
chambers being connected with a common inlet 
line and the upper parts of said chambers being 
connected with a common outlet line, an exterior 
?uid circuit connecting the inlet and outlet lines, 
a pressure regulating valve connected in said ?uid 
circuit and operative in response to a drop in 
pressure below a predetermined pressure to open 
so as to permit ?uid to pass through said inlet 
line into said chambers so as to contact said elec 
trodes and thereby e?ect the generation of steam, 
said pressure-regulating valve automatically clos 
ing when said predetermined pressure has been 
reached thereby to arrest the ?ow of ?uid through 
said inlet line, and a steam discharge line con 
nected to said ?uid circuit between said outlet 
line and pressure regulating valve. 

RALPH W. E. VICKERY. 
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