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.. Beitknown thatI, FRANCIS ARTHUR RICH
© . acitizen of the United States, residing at Tel-
o luride, in the county of San Mwuel and State
of Cololado have invented certain new and
. useful Impmvements in Electric Steam and
- Gas Engines; and I dohereby declare the fol-
-~ lowing to be a full, clear, and exact descrip-

 tion of the mventlon sueh as will enable oth-

10

ers skilled in the art to which it appertams

'to make and use the same.

‘This invention relates to improvements in
electric steam and gas engines, and more par-
twu]arly to such as are employed as pump-

ing-engines, and has for its object the pro-

__ ’i?'ldlnﬂ of an apparatus by which steam is

ﬂenerated , superheated, and then condensed,

- Oor a hqmd 1s resolyed into gases by an elee-

trie current and by chemlcal union returned’

agaln to its former liquid state and caused to

The result is accomplished by cer-
tain novel structures and arrangement. of

parts, as will be helemaftel descubed {md

claimed.
Referenceishad to the accom pany ing draw-

o 1116'5 in which—

Bwure 1 represents a vertical central sec-

-~ tion of the epparatue embodylnfr my Inven-
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- ordinary steam-pressure, lined in its upper.

tion. FIig. 2 is a detail plan view of the elec-
tric steam-generator.

tail plan view of the super hea,tmn coill. Iig.

4 represents a form of contact-maker which

may be substituted for the one shown in Fig.

1, and Fig. 5 represents two pumping-engines
'conneeted together in side elevation.

“Similar lettel srefertosimilarpartsthrou gh-

~out the several views. ,
- A represents a cylinder of boiler-plate, iron

piping, or any metal sufficient to withstand

parts with asbestos or other non-conductor of
heat to prevent heat loss, and being porous

~increases both steam ﬂ'enemtmn and conden-

o

sation alternately by raising waterina finely-

divided state by 1ts eepﬂlauty

The cylinder A'is provided with an inflow-

pipe F, which enters the top of the cylinder,
and an outflow-pipe F’', which enters the cyl-
inder near its bottom. These inflow and-out-
flow pipes are pr 0V1ded mth valves f and f"

- respectively.

-' pended a heating-coil C'.
of a wire or tape of comparatively high re-

 plates.

Fig. 3 represents a de-

At the tOp of the cyhudel end dlrectly un—‘ '

del the mouth of the inflow-pipe is a spreader
a, eoneletm ¢ of a perforated plate, which acts

t0 spread the liquid as it enters from the pipe..

In the upper part of the cylinder is sus-

sistance wound on two rings ¢, which rings
may be of vuleanite fiber or any 0the1 suit-
able material. |

In the upper portion of the cylmder are. two
Sprayetsj3 inserted at such an angle as to
direct the-spray against the coil C These
Sprayers are attaehed to sm a,ll plpee I which
umte with the pipe F2.

This coil consists

6o

‘The steam-generator B consmte of metalhe

plates C? and 04 forming the plus and minus
terminals of an electl ic circuit and carried by

a float B’

70
Thesaid float bemfr‘ made of some

light material will readily supporb the weight

of the plates or terminals and float .on the
surface of the liquid. -

r"h-l:\--lﬁl-hl

| the form of a Ting Ehlld suppm ts the plates 03-
and C*in such. a Tnanner that they are kep‘t'

in contact with the liguid.

An almost water-tight plate b is ‘attached
to the float, but not touchmﬂ the terminal
This plate allows only a small quan-
tity of water to circulate around the terminals

caping to the main body of water and secur-
ing a normal water-level within the float.
131115 arrangement steam can be D'enera,ted

‘much more rapidly, and as fast as the steam

18’ 80" generated water enters from below to
take 1ts place. | -

M are small metal plates‘or contact- -pieces,
four in number, two on the upper side and
two on the bottom of the float, the top pair

being connected together by a eonduetor ¢’ ~
whlc,h 1S pr efembly buried below the sur faee_

of the float and the lower palr are similarly
connected together.

C represents an electric circuit ]ea,dmn to
and from the source of electr icity, W]illch Cir-
cuit after branching traverses the heating-
coil and steam-gener rator. This current may

be either a dlreet current or an-alternating
current of any phase or frequency. Inser ted
in the circuit C is a switch consisting of a
pivoted arm K and a contact-piece L said
| emtoh being adapted to be oper ated by elec-
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at one time, thereby preventing heat from es-
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- tromagnets, as will hereinafter be described.
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The circuit C enters the cylinder A through

the tubes I. 'T'he current in the circuit C is
madle to separate into two branch circuils, one
conveying a portion of the current Lhrowh
the superheating-coil C' and the other bmneh

conveying the rest of the current through the

steam-generator B.

D and D’ are two separate electrie circuits.
The one D traversing the electromagnet H,

passes into the tubes E and termmates at the
bottom of those tubes in the contact-pieces d.

D' traverses the electromagnet II', enters the

“tubes E, and then passes into the tubes ',

termma,tmfr at the lower extremifty of those
tubes in the contact-pieces d?.

The tubes d', leading from within the tubes

E, fulfil the twofold functwn of providing

n*ulde% for the steam-generator B and insula-
t.1011 and protection for the wires D'. If the
liquid being pumped is acidulated or in any
way a good conductor of electricity, the leak-
age of the current across the terminals d? will
be 50 oreat as to render the apparatus. inop-
er atwe
the device. shown in I‘lﬂ 4 is e_mplo,}e.d_ Rk
is a block of non-eondu_etin 2 material carried
at the end of the tube '. This block is pro-
vided with a passage d*, which is stopped at
one end and partially ﬁlled with. o1]l, while a

~small tight piston d? provided with the piston-
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rod d isinserted in the other end.

The con-
ductor D", passing through the tube.d’, enters
the oill- pa,ssane and occupies a pOSlthll di-
rectly under the small metal piston, so that

~when the piston is depressed contact will be

made between the conductor D' and the said
piston, the latter forcing the oil which for-
merly supported it into the vacant space on
the other side. There are two such devices
necessary.

The operation of the pumplnﬂ engine 1S as
follows When the cylinder A has been filled

‘with a liquid to such an extent that the gen-

erator B, floating on the said liquid, will brmn'
the metdl pieces M in contaet with the termi-
nals d, the apparatus will be in a position to
begin its operation. When the pieces M are
SO brouﬂht in contact with the terminals d,

the ele_(,tuc circuit I, through the electro-

magnet H, is made complete and the said

' nmgnet IS thereby made to attract the upper

55

6o

end of the pivoted arm K, bringing the lower
end in contact with the piece L, wlnch com-
pletes the circuit C. Immediately that the

circult C is completed a current begins to
T'his current, as stated before,

flow therein.
divides, a part passing through the super-
heating-coil C' and a part through the steam-
generator B. Nowthe terminal plates C? and
C* of the steam-generator being kept in con-
tact with the water, the water-included be-
tween opposite ter mmals becomes intensely
heated by the electric current, as does also
the water surrounding them by connection
and conduction. The heat converts the sur-

rounding water into steam, which rises and

| and expanded is su

To provlde against thiscontingeney,

9 : | | S 572,449

coming in contact with a heating - coil C
above becomes superheated, thereby expand-
ing. The pressure of the steam so generated
ficient to force the body
of water supporting the steam-generator out
through the pipe I''; but itis obvious that as
the column of water in the cylinder is forced
out by the expanded steam, the floating gen-
erator Bwill descend and its descent will con-
tinue until the metal pieces M on the lower
side ol the float come in contact with the ter-
minals d’. 'The contact between thesaid ter-
minals and pieces M being made, another cir-

cuit D', traversing the eleetromeun"net H', will
be closed The man"net then a,ttmet% the

arm K and breaks the circuit V, which causes

‘the current in the 11e&tm0*—001ls t0. cease to
: ﬂOW.
ers 13 is now directed against the heating-

A spray of cold water from the spray-

coil ¢, which will greatly lmsten the 00011110

of 1311&‘: coil, and therefore the condensa,tlon
of the steam.
‘amount of steam will have condensed in the
chamber to cause a partial vacuum, and 1m-
‘mediately that sueh a vacuum is formed the
‘water W will begin .to flow In through the
pipe F, and aceumu]atmn' in the cylmder A

- At this juncture a sufficient

will cause the floating 5te‘111n generator 1o
again rise to. the pomt where the electric-

.heatmﬂ* circuits will be again closed, and the
operation above described will be re pe&ted

The resistance of thecircuit traversing the

electromagnet II' is so high that the small
leakage which might take place across the

-5

liguid between the terminals d?, if the said
Iiquid is water, will not be Suflemnt to oper-
ate the l'nag-llet. If, however, 1t. becomes
necessary to provide against such leakage,
the device shown in Fig. 4 will suffice to over-
come any leakage between the terminals d-.
- The metal pieces M on the lower side of the
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float B', coming down on the small piston-

rod d° will cause it to connect with the cir-

cuit D', as before explained, and when the
weight of the float is released from the piston

d” the said piston assumes its initial position
by virtue of the column of oil which sup-

ports 1t.

The foregoing desempmon has been con-
fined to an apparatus in which only one cyl-
inder was employed. Such an apparatus
may, however, be more advantageously en-
ployed it two or more are connected together.
Such an arrangement 18 shown 1n Kig. 5

By connecting two or more cylinders to-
gether, as shown, not onlyis a steadier stream
obtained,buta p01 tionof the mechanism used
in ma,kmg and breaking the electric circuits
may be abolished in all but one cylinder.
The outflow-pipes F communicate with a
common main E? through the double check-

valve I,

The operation when two ¢y linders are con-
nected togetherisas follows: When the steam
in A is bein g generated and water forced out

through the outflow-pipe ¥’, a portion of the

under also forced out

water pressure 1S
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B -‘-13111011{1]1 the sma,ll pipe F I"-L which communi-
_cates Wlth the lower por tion of the cyhndel
“The water thus forced through the pipe F*
will enter the spray-pipes f? at the top of the

cylinder A’ and thus hasten condensation in

- that cylinder, as before explained, by cooling
. _the heating-coil.

Now when the circuit is

o completed throun'h the magnet I’, which will

" be when the water has been pumped out of
10

. tracted by the mawnet H’, which will connect
. the terminals of the main circuit C with the

the cylinder A, the. armature X will be at-

-. - terminals L, which connect with the heating-

s

¢oils in the cylinder A’, thus causing th.«}t
cylinder to commence its pumping operation.

.- Alittle later the steam-generator in A will

.+ rise and operate the ma,ﬂ'net H, as before ex-
- plained, which will now attract the armature
.; - K and break the circuit through the contacts
I/ and makeit through the eontactsL thereby |
.- switching the eurrent ﬁrst f1 0IN ONe eylmder-'

- 20

o '_'-to the othel

. It will be seen thafn as the eontact-pleces )
'M d?, and d are not used in contr olling the
'cmrent in A’ they may be done away “With

-~ 1n that eylinder when worked with another,
... as shown; but when the generator B in the
.. cylinder A comes down on the contacts d?

'j::.:"*":: - the electuc circuit is broken throungh the.

30

:-;L-'-_..thmuﬂ*h similar parts in the cylinder A’is
.~ made complete, that is, the heating-coils in -

heating-coils of that cylinder and the circuit

A’ are traversed by a current when the cur-

' rent through the heating-coils in A is cut off.

3 5 YYhen the current is so &Wltﬁhed the steam

__Water thlouﬂha small pipe s, which branches.
- 1nto the spray-pipes f%, enteunﬂ“ the cylinder

W )

begins to generate in A’, forcing a column of

A and hastening condensatlon by spraying
the heating-coil C with cold water.
It will be seen that water is sprayed into

" the cylinders alternately from one to the

other at such intervals as to cause condensa-

-tion of the steam at the proper time, promote

the formation of vacuum, and also that the

- heating-current is altemate]y switched from
. one. cylmdel to the other, which will ¢

© the generator to work in unison and thus
. pump a steady stream of water.

.50 -
o _nately from one cylinder to the other is ac-
.~ complished by the use of an electromagnet-
- operated switch which
from that shown in Fig. 1.

cause

The switching of the heatmn-cmi ent alter-

differs somewhat
In its simplest
form it consists of a pwoted armature K,

~ mounted between two electromagnets I H’

'~ This armature is provided with a cross-arm
- k,with its ends insulated from the main body

| and eaeh end connected to one of the wires
from the source of heating-current.

L represents the terminals from the cylin-

~ der A, and I’ those from the cylinder ‘A’

It is also obvious that many modifications
of the above-described invention could be
made without depar ting from the spirit of my

invention.
Having thus described my invention, what

572,449’- ,

I claim, and desire to sectire by Lettels Pat-' |

ent of the United States, is— =

1. Id an apparatus of the chala,ctm de- |
-scrlbed the combination with a vessel h aving

inlet and outlet pipes and partially filled with

a liquid, of a steam-generator supported by

the said liquid, a heatmﬂ' coll within said

vessel, an electric conductm connectling said

75

-he&tmﬂ‘ coil and steam-generator with the
source of electllelty, and means for alter-

nately opening and closing the sald 616013110, :

cucult substantially as de&erlbed

In an apparatus of the ehalacter de--
Scrlbed the combination with a plurality of

'80

vessels havmﬂ' inlet and outlet pipesand par-
tially filled Wlthahqmd of a steam-generator =

supported by the said liquid in each vessel, -

& heating-coil within each of said Vessels

electric conduetms connecting said hea,tmn*- .

céoils and steam- generators w 1th the source of-'
electricity, and means for alternately open-
{ ing and closing the said eleetrle 011(3111138 sub .
_'stant:ta,lly as descrlbed |

90

In an apparatus of the cha,racter de-

seubed the combination with a vessel lined
with a porous non-conductor of heat and par-

tially filled with a liquid, of an electric steam-

generator supported by said liquid, a heating-
(3011 within the said vessel and above the said
steam-generator, means for cooling said heat-
Ing-coil, an electric conductor eonnectlnfr the

Smd hedmnw coll and steam-generator Wlth-
the source of electric cmrent means for al-
| temately making and br eakmo the said elec-

05

| jele;

tric circuit, and. means for conductmﬂ‘ the.

aforesaid liquid to and from the sald \»essel :

substantially as described.

4, In an apparatus of the chmactel de-'.'

scribed, the combination with a plurality of
vessels pmtmlly filled with a liquid, of an .
electric steam-generator in each of said ves-
sels suppmted by said liguid, a heating-coil

within each of said vessels and above the said
steam - generators, electric conductors con-

1o

necting the said heatmn—coﬂs and steam-gen-

e1at01cs with the source of electrical cument

means for alternately making and bleakmﬂ‘. |

the said electric circuit, and means for con-

ducting the aforesaid 11q111d to and from the

said Vessels, substantially as described.
5. In an apparatus of the character de-

s |

senbed the combination with a plurality of

closed Vessels of inlet and outlet pipes con-

I20 -

nected to the S&ld vessels, an electrie steam-

generator carried within each of the said ves-
sels, an electric heating device also carried
within each of the said vessels, means for
periodically cooling the said coils; electric

connection between the source of electric cur-

125

rent and the said steam-generators and heat-

ers and means for .-;thelnately switching the
current from one vessel to another, substan-
tially as described.

6. In an apparatus of the character de-

scribed, the combination with a plurality of

vessels pa,rtly filled with a liquid, of inlet &nd .'
_outlet plpes connected to the said vessels, a

t3o
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steam-generator within each of the said ves- |

sels and supported by the said liguid, a heat-
ing-coil within each of the said vessels, means
for periodically spraying the said coils; elec-
tric conductors connecting said heating-coils
and steam-generators with the source of elec-
tricity, and means for alternately switching
the said electric current from one heating-coil
and steam-generator to another Sub%mntmlly
as descrlbe(l | |

7. In an apparatus of the character de-

‘scribed, the combination with a plurality of
- vessels partly filled with a liquid, of an elec- |

tric steam-generator in each vessel consisting
of a float carrying a plurality of conducting-

plates and supported by said liguid, a heat-

ing-coll in each vessel above said generators,
electric conductors connecting the said gen-
erators and heating-coils with the source of
electric current; means for alternately open-
ing and closing the aforesaid electric circuits,
and inflow and outflow pipes.connected with
the aforesaid vessels by which the liquid is
conveyed to and from the same, and a pipe
passing from the lower portion of each cylin-
der to-the upper portion% of the others, sub-
stantially as deseribed.

8. In an apparatus of the character de- |
scribed, the combination with a plurality of
vessels partly filled with a liquid, of an elec-

- Ing upon and partly immersed in said liquid,

35
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a heatmﬂ-eml within each of the said vessels

and above the said steam- oenerator, electrie
conductors connecting Lhe salid hemmﬂ' coll
and steam-generator Of cach vessel Wlth the
source of eleeLuc current, means for alter-

‘nately switching the current from one of the

heating-colls and steam-generators of one
vessel tosimilar parts of another vessel, pipes
connecting the lower portion of one vessel

~with the upper portionof another vessel, and

means for condueting the aforesaid liquid to’
and from the said Tesselsj substantially as
described. | |

9. In an apparatus of the character de-
scribed, the combination with a vessel partly
filled with liquid, of an electricsteam-gener-
ator consisting of a float carrying a plurality
of conducting-plates and supported by said
liguid, a heatmn‘-coﬂ above said generator,
electric eonductors connecting 1he sald gen-
erator and heating-coil above SELI(] nenemtm
with the source Of electric current, means for
alternately opening and closing the aforesaid
electric circuit, and an inflow and outflow
pipe each provided with a check-valve, con-

nected with the aforesaid cylinder by whicn-

the liquid is conveyed to and from the same,
substantially as described.
10. In an apparatus of the character de-

scribed, the combination with a source of elec-

tricity, of a cylindrical vessel lined with a
porous non-conductor of heat and adapted to
be partially filled with a 11(1111(1_., an electric
steam- wenera’nor consisting of a

tric circuit, and an in
tric steam-generator in eaeh vessel and float- |

oat carrying |

572,449

a plurality of electric conducting-plates and
adapted to be periodically supported by the
said liquid, a heéating-coil within the said
vessel and above the steam-generator, an

eleetrie conductor conneetmw the said heat-

ing-coil and steam-generator Wlﬂl the source
of electric (3111"1‘611138, metallic contact-pieces
carried by the said steam-generator, guide-
rods near the sides of said cylmdrlcal Vessel
each traversed by an electric conductor and
terminating at its lower end in a contact-

‘plece, contaet -plieces at the upper ends of

sald guide-rods and connected to separate
electric conductors, means operated by said
contact-pieces for opening and closing the
circult, and pipes for conveying the liquid to

and from the aforesaid eylmdmccﬂ vessel,

substantially as described.
11. In an apparatus of the character de-

scribed, the combination with a vessel lined
with a porous non-conduetor of heat partially
filled with a liquid, of an electric steam-gen-

“erator consisting of a float carryin
1ty of conducting-plates and supported by
said liquid, a heating-coil carried above said
generator, electric conductors connecting the

o g plural-

sald generator and heating-coil with the

source of electric current, means for alter-

nately openingand closing ‘the aforesaid elec-
low and outilow pipe

70
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connected ‘with the aforesaid cylinder by

which the liquid is conveyed to and from the
same, substantially as desecribed. |

- 12, In an apparatus of the character de-
j scribed, the combination with a closed vessel
“adapted to be partially filled with a liquid, of
an electrie steam-generator consisting of a

float carrying a plurality of electric conduet-
ing-plates and adapted to be periodically sup-
ported by said liguid, a heating-coil within

the said vessel and above the steam-genera-
tor, an electric conductor connecting the said

heating-coil and steam-generator with the

source of electric currents, metallic contact-.

pieces carried by the said steam-generator,
ouide-rods near the sides of said vessel each
traversed by an electric conductor terminat-
1n
tact-pieces at the upper ends of said guide-

rods and connected to separate electric con-

ductors, eléctromagnets traversed by the said

electrie circuits, a switech 1n a separate cir-

cuit and operated by said electromagnets,and
means for conveying the liquid to and from
the aforesaid cylindrical vessel substantially
as described. | |
13. The combination with a source of elec-
tricity and a source of liquid supply, of a
closed vessel, with a pipe leading from the
source of liquid supply into the upper part

of said vessel, and an outlet for liquid near

the base of said vessel, of an electric steam-
generator mounted within said vessel, a heat-

ing-coil also within said vessel and above the

steam-generator, electric conductors connect-
ing said source of electricity with said heat-

g at its lower end in a contact-piece, con-

IGO0
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‘ing-coil and said steam-generator, and means’

for makmn and breaking the said electric
cireuit, subst&nually as desembed.

14. Tn an apparatus of the character de-

seribed, the combination, with a vessel partly
filled with a liquid, of an electric steam-gen-

erator floating upon and partly immersed in
sald vessel
and above the said steam generator, electric
conductors connecting the sald heatlnﬂ'-eml:

sald liquid, a heatmﬂ'-coﬂ within

and steam-generator Wlth the source of elec-
tric (311]?1"6[113 means for alternately making

“and breakmﬂ the said electric circuit, and a
source of hqmd supply, with pipes leadmﬂ'

therefrom to said vessel, and a delivery-pipe

for conducting the aforesaid liquid from the

the said Vessel suibstantially as described.
15. The eombmatmn with a source of elec-

tricity and a souree of liguid supply, of a

closed vessel, lined with a porous non-con-
ductor of heat with a pipe leading from the

source of liquid supply info the upper part

of said vessel, and an outlet for liquid near

the base of said Vessel of an electrie steam-

generator mounted Wlthm sald vessel, a heat-
ing-coil within said vessel and above the
steam-ﬂenemtor and means for periodically

N coolmw the same, electric conductors connect-

.-530

ing S::'le source of electricity with said heat-
ing-coil and steam-generator, and means for
'makum and breaking the said electric circuit,
‘substantiially as described. |
16. In an apparatus of the character de-
- seribed, the combination with-a vessel lined

with a porous non-conductor of heat and

partly filled with aliquid, of an electric steam-

generator floating upon and partly immersed

~in said liquid, a heatmn‘-coﬂ within the said

vessel and above the sald steam-generator,

electric conductors eonneetmo ‘rhe sald 11eat—
ing-coil and steam-ﬂenerator with the source

-_ of electricity, means for alternately making
and breaking the said electric circuit, and a
source of hqmd supply, with pipes leadlnn'_
‘therefrom to said vessel, and a delivery-pipe
- for conducting the aforesaid liquid from the.

 said vessel, anda sprayer for cooling the afore-

- said heatmﬂ'—eml , substantially

5

as descrlbed
17. In an appamtus of the character de-

ISCI‘lbed the combination with a plurality of

o cyhndmcal vessels partially filled with a lig-
- ‘uid, and lined with a porous material, of an

L _eleetmc steam-generator in each Vessel con-
oo sisting of a float carrying a pluralify of con-
. 55 ducting-plates and supported by said liquid;.
-+ heating-coils carried above said generators,
s electric conductors connecling the said gen-

. erators and heating-coils witl the source of

. electric current, means for. alternately open-

ing and closing the aforesaid electric circuits,
“and inflow and outflow pipes conneeted 'mth
‘the aforesaid cylinders by which the liquid is
“conveyed to and from the same, substantlall y'
‘as deseribed. . .
.. 65 18. In an appmatus of the chara,(,ter de-—-_
-~ scribed, the combination with a closed vessel |
.. adapted to be partly filled with a liquid and |

| vessels partl \y

[ Ilmed with a por ous non-conductor of heat of
an electric steam -generator consisting of a

float-carrying a plurallty of electric conduct-
ing-plates and adapted to be periodically sup-
ported by thesaid liquid, a heating-coil within

the said vessel and above the steam-ﬂ*enem-'
tor, sprayers for cooling said coil, an eleetrle |
‘conductor connecting the said heatmg-cml

and steam-generator W113h the source of elec-
tric eurrents metallic contact-pieces carried
by the said stea,m -generator, guide-rods near
the sides of said vessel each traveraed by an

| electrlc conductorterminating atitslowerend

in a contact-piece, contact—pwces at the upper
ends of said guide-rods and connected to sepa-

rate eleetrle conductors, electromagnets trav-

ersed by the said electric circuilts, a switch in

a separate circuit and operated bv sald elec-

tromagnets, and means for conveying the lig-
nid to and from the aforesaid cy lindrical ves-
sel, substantially as described.
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19 The combination with a 5011'1*(3@ of elee- |

tricity and a source of liquid supply, of a plu-
rality of closed vessels, with pipes leading

from the source of hqmd supply into the up-
per part of said vessels, and outlets forliquid

near the base of said vessels, of an electric
steam-generator mounted within each of the
sald vessels a heating-coil also within eaeh
of the said Vessels .‘:'L]ild above the steam-gen-

Q0

erator, sprayers for cooling the said heatm -

coils, electmc 0011(:11101301“5 connecting sald..
source of electricity with said heatmmcoﬂs
and steam-generators, and means for makmw

100"

and breakmﬂ the smd electric eu*muts sub- |

stantially as descrlbed

20. In an apparatus of the chamcter de- |

scribed, the combination with a plurality of

tric steam-generator within each vessel float-
Ing upoiu and partly immersed in said liquid,

a heamnn‘-cml within each of the said Vessels
and a,bove the said steam-generators, means

for cooling the said he&tmﬂ‘-emls electmc con-

ductors conn ecting the sald hea,tmo'-coﬂs and.

Ios

filled with a liquid, of an elec-

I10 -

steam-generators with the source of electric
current means for alternately making and

bre .‘ELI{H]G‘ the sald electric circuits, and a
source of liquid supply, with pipes le&dlno*

therefrom to said vessels, and delivery-pipes

for conducting the aforesaid liquid from the
'sald vessels, substanmally as described.

21. The combmatmn with a source of elec-
tricity and & source of liquid supply, of a

plurality of closed vessels lined with a porous

non-conductor of heat, with pipes leading

from the source of ]1qmd supply into the up-
per part of said vessels, and outlets forliquid 1
‘nearthe base of said vessels, of electric steam-. = -
‘generators mounted within said vessels, heat-

‘ing-coils also -within the |
_above the steam-generators, electric condue- =
tors connecting saad source of electricity
| ' with said heatmﬂ'-cmls and steam-generators, * =
and means for makmﬂ and breakmﬂ‘ the Sa,ldf: BT
-electric en*cmts, substa,nma,lly as descrlbed RN
29, In an appm'a,tus of the charaeter de—_'_.-

LT e

(15
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said ‘vessels and




10

I5

20

seribed, the combination with a plurality of
vessels partly filled with a liquid and lined
with a porous non-conductor of heat, of an

electric steam-generator floating upon and

partly immersed in said liquid of each vessel,
a heating-coil within each of the said vessels
and above the sald steam-generators, means
forcooling-the said heating-coils, electric con-

~ductors connecting the said heating-colils and

steam-generators w1th the source of electric
current, means for alternately making and
breakmg the said electric cireuits, aud a
source of liquid supply, with pipes 1eading
therefrom to said vessels, and a delivery-pipe
communicating with each vessel for conduct-
ing the aforesmd liquid from the said vessels,
bubsta,ntla,lly as described.

23. In an apparatus of the character de-
scribed, the combination with a source of
electricity, of a cylindrical vessel lined with
a porous non-conductor of heat adapted to be
partially filled with aliquid, an electric steam-
oenerator consisting of a float carrying a plu-

ality of electric conducting-platesand adapt-

the said steam-generator,

572,449

and above the steam-generator, a sprayer for
cooling the said heating-coill, an electric con-
ductor connecting the said heating-coil and
steam-generator with the source of electric
currents, metallic contact-pieces carried by
gunide-rods near the
sides of said cylindrical vessel each traversed
by an electric conductor and terminating at
its lower end in a contact-piece, contact-
picces at the upper ends of said guide-rods
and connected toseparate electric conductors,
means operated by said contact-pieces for
opening and closing the cireunit, and pipes for

' ed to be periodically supported by the said 23
liguid, a heating-coil within- the said vessel

30

35

conveying the 11q111d to and from the afore- 40

said cylindrical vessel, substantially as de-
scribed. |
In testimony whereof I af

ix my siglmture

in presence of two witnesses.
| FRANCIS ARTHUR RICII.
Witnesses:
WALDO FULLER,
CHAS. P, CASLETT.
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