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Lo all whom it may concern:

Be it known that I, PTERRE EYMARD J AY,
a citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented certain Improve-
ments In Modes of and Apparatus for the Gen-
eration of Steam, of which the following is a
Specification. o

The object of this invention is the practi-
cally-instantaneous generation of steam. Fur-
ther objects are,economy of fuel, avoidance of
conditions of explosion, and a reductionin the
cost of the apparatus employed, coupled with
simplicity and durability in its construction..

The invention is to be contradistinguished
from a well-known class of so-called ““instanta.
eous generators,’”’ in which steam is gener-
ated by the injection or flashing of water up-
on the interior surfaces of heated tubes, ves-
sels, or other recipients, all such so-called “‘in-
stantaneots generators’” being, in fact, but
special forms of boilers.

The invention is also to be econtradistin-
guished from such a steam-generator as was
patented to D. Renshaw under date of March
01, 1874, in and by United States Letters Pat-
ent No. 149,061, in which the generation isal- |
leged to be effected by the Injection of water
upon a mass of heated bone-charcoal, the state-
ment being made that metal is not applicable |
to the same purpose—a statement the error of
which is evidenced by the results practically
achieved by me.

I have discovered that water can be, to all
purposes,instantaneously convert-

ing, dropping, or pouring it or otherwise in-
troducing it into and among a subdivided,
fragmental, or granulated charge or mass of
heated metal, alloy, or kindred metallic sub-
stance. Thesubstance which I employ to con-
stitute the fragmental charge or mass is pref-
erably copper or other oxidizable metal, me-
tallic substance,or alloy, which, in the form of
broken pieces, cuttings, clippings, scraps,
lumps, filings, or any other convenient state

of subdivision, fragmentation,or granulation,
1s inclosed in a proper recipient or recipients,
with the surface of which latterthe water does
not come into contact, and to the exterior of
which heat is applied, so as to cause the thor-
ough heating of the contained mass or charge.

| Any suitable degree of heat is to be thus ap-

plied tothe charge; but I prefer a temperature
of at least 752° Fahrenheit, at or above which
temperature water, as is well known, passes
1nstantaneously into steam without boiling and
without assuming a spheroidal or globular
state. 'T'his discovery of a method of practi-

55

cally instantaneously generating steam can be 60

effecbuated and practically employed by the
ald of many forms of apparatus. Apparatus,
however, of the character represented in the
accompanying drawings, and described in this
specification,conveniently embodies my inven-

tion, so far as the latter relates to apparatus,

the entire subject-matter which I claim as
novel, and which, as stated, embracés a meth-
od, being, however, hereinafter particularly
claimed. |

In the said drawings, Figure 1 is a central
vertical sectional elevation of a generator em-
bodying my invention, and which is inexpen-
stve. safe, and durable.
view of the said generator, and Fig. 3 a sec-
tional plan of thesame in the plane of the dot-
ted line z z of Fig. 1. Fig. 4 is a side eleva-
tional and partly sectional detail of an injec-
tion-nozzle which I find it convenient to em-
ploy. Fig.bisa top plan view of said injection-
nozzle removed from the injection-tube., Fig.
61s a bottom plan view of the said nozzle. Fig.
7 18 a magnified central vertical sectional ele-
vation of the injection tube and nozzle as con-
tained within a protecting sleeve fixedly ap-
plied to the generator. Fig. 8isa central ver-
ticai sectional elevation through such a gener-
ator as 1s represented in Fig. 1, mounted in a
sultable furnace, and also provided with an
Injection-tube adapted to be rotated. Tig. 9
1S asectional detail through an inlet-valve and
stuffing-box shown in Fig. 8.

Similar letters of reference indicate corre-
sponding parts. |

Inthe drawings, A represents the generator,
the same being a closed vessel or recipient of
any preferred form, and made of steel, iron, or
other metal orsuitable incombustible material.

¢ 1s the lid of the generator, through which,
preferably at the center thereof, isintroduced
a depending sleeve, I3, for containing the in-
jection-tube C.

D is a water-inlet or feed-water pipe, which

| communicates with the injection-tube, and is

Fig. 2 18 a top plan
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provided with an inlet-valve, d, for regulating
the water-supply, and with a checlk- v'ﬂve, ax,
of any preferred construction.

- B is an outlet or steam pipe, throngh which
the steam generated in the recipient is'led off.
e is a check-valve applied thereto.

G isa fragmental mass or charge, composed,
as stated, of scraps or pieces of broken metal
or other metallic substance, or of chippings,
filings, or the like, which mass,in a condition
of compacted subdivision, SO to speak, is con-
tained within the gener&tor, and which wholly
or almost wholly fills 1t.

F is a steam-gage, H a safety- Va,lve, and hi
a blow-off pipe, each of any desired construe-
tion, and all preferably apphed to the lid of
the genelatm

J isaplug removably applied to a charging-

orifice conveniently formed in the lid, through-

which the fragmental charge is introduced
Into or removed from the genemtor The in-
jection-tube preferably terminates in an injec-
tion-nozzle, ¢, formed of any non-combustible
and non-corrosive material, which nozzle is

in the drawings represented as a plug pro-

vided with injection orifices applied to the
lower extremity of the injectiop tube, and
opening below the lower extremity of the con-

- taining-sleeve, so as to permit of the Injectlon
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B¢

or mtmducbmn of water into the heart of the

fragmental char ge, preferably near its base.

The generator is adapted in any suitable
manner to be heated to the desired heat, but
preferably to such a heat as toraise and main-
tain its charge at a temperature of at least
7H2° F&hI‘PDhEIf the said fragmental metallic
charge being of such character as in its na-
ture to be capable of being regularly and
evenly maintained at such heat.

In Fig. 8 I have represented a furnace, K,
in which the generator can be mounted. The
furnace, however, may be of any preferred
character, and be arranged to receive either
one or a series-of generators. In said Fig. 81
have also represented the injection-tube_ as
adapted to be rotated within its incasing-
sleeve B, it being above the lid of the genera-
tor convemenblv housed within bearings L,
being promded with a stuffing-box, M, at the
point of its union with the feed- water tube
proper, and being adapted to be rotated by a
bevel-gear, N, or other suitable device.

Such bemg a description of a good form of

invention,ib 1s to be-understood that the heat-
conductive metaliic substances contained in
the generator, be they scraps orbroken or cut
pieces of copper or other metal, or filings,
chiselings, or other forms of metalllc sub
stances or alloys,are preferably,but not neces-

~ sarily,of such material as is readily oxidizable
at the temperature employed, and that a cer-
tain amount of the steam will at said temper-
ature be decomposed, its decomposition being,
as is well understood, attended by increased
heat, and consequently increased pressure.
The frag gmentary condition or state of sub-

| division or granulatlon of the contained me-
tallic mass causes it to present a largely-in-
1 creased effective heated surface or area, while

70

the edges and points presenting into i-ts inter-

stices.serve to break up the mass of injected
or otherwise introduced water, and conse-
quently to ald its evaporation.
mass having been raised to the ‘desired tem-
perature, the water introduced is practically

The contained

75

instantly upon its introduction convertedinto

steam, the heated fragmental metallic mate-
rial used to vaporize the water holding, so to

speak, the vapor formed, and maintaining its

high temperature up to the time of its being

| led off as steam.

Such sufficient amount on]y of water as is

30

required to produce the quantity of steam

needed for immediate use is permitted to enter

the receiver. The machine, engine, or other
device to the operation of which the steam
produced is directed, is preferably of a char-
acter designed to utilize such steam as is pro-

duced as it is produced, so that when the wa- gc

ter is shut off the receiver is leit not only
empty of water, but devoid of any appreciable
amount of steam. The generator, therefore,
being in no sense an accumulator, is always
perfectly safe. The safety-valve shown and
mentioned as applied i1s not needed for the

protection of the generator, but to avoid ex-.

cess of pressure above that actually demanded.
The water is preferably injected or introduced

by a pump capable, in the first instance, of be-
ing operated by hand, but subsequently adapt

ed to be driven by the engine which the Steam
generated 1s utilized to drive.

I have not regarded 1t as essential to reple |

sent an engine or other machine or motor to
be driven, as it is obvious that the 1nvention
may be employed in connection with any de-
vice—as, for instance,
the operation of which steam is used; nor have
I deemed it necessary to show any.pump or
other contrivance for supplying water, as it 1s

obvious, especially when a low pressure is de-.
| sired, that water can be supplied 1n any con-

venient manner and by the aid of any pre-
ferred instrumentality, it being possible to

drop, spray,orsimply pouritinrequired quan-

tities into the generator. Injectionor flashing

under force is, however, probably the best
and ounly applicable mode of introduction
“when high pressares are desired.

apparatus, by the aid of which to practice my |

In the employment of an mJectorhm other

- 10C
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a fog horn orsignal for

I10O

I1§5
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water-introducing device it is preferable that
the point of injection or introduction should

be somewhere near the bottom of the frag-

mental charge and at a point remote from the

walls or bottom of the recipient. In order,

‘when desired, to from time to time change the

125

direction of discharge of the injection-jets, it -

is well to be able to rotate the injector, either
by hand or, for mbtance, by such a conftriv-
ance as 1s 1epresented in Fig. 8 If desired,
moreover, more than a single injector or in-

troduction tube or orifice may be employed;
| or, again, an injector having a series of in-

I20
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Jecting-nozzles upon different levels; or, still
agaln, a series of separate injectors may be
used. |

It i3 preferable that the injecting tube or
tubes orother water-introducing device should
be contained in a protecting sleeve or sleeves,
o that such device can be removed for exami-
nation or repairs and be then replaced without
disturbing the contained charge of broken or
fragmental metallic material.

The degree of pressure to be obtained,or the
amount of power to be produced, can be reg-
ulated at will by the quantity of water intro-
duced and degree of heat of charge, as well as
by the magnitude and number of generators
employed, as, of course, as stated, the appara-
tus may be multiple as well as single.

LThe blow-off pipe ean be brought into'play
at any indicated pressure in advance of the
pressure at which the safety-valve is set to
blow off, and it is convenient when at any
time it is temporarily desired to shut off the
escape or eduction of steam withont stopping
the injection of water.

I5 is obvious that the charge in the gener-
ator, being of metal, is practically indestrueti-
ble, the waste by oxidation being infinitesimal.

Having thus deseribed my invention, I
claim—

1. The method of converting water into
steam by dispersing, flashing, Injecting, nour-

I

ing, dropping, or otherwise introducing water

Into a fragmental, subdivided, or granulated
mass ot heated metal, alloy, or other metallic |

substance.

2. The method of converting water into
steam by dispersing, flashing, Injecting, pour-
1ng, dropping, or otherwise introducing water
10to a fragmental, subdivided, or granulated
nass of heated metal, alloy, or other metallic
substance coutained in a closed recipient, to
the exterior of which heat is applied.

3. The method of converting water into
steam by dispersing, flashing, Injecting, pour-
1ng, dropping, or otherwise introducing water
Into a fragmental, subdivided, or granulated

mass of metal, alloy, or other metallic sub-

stance heated to a temperature at which water
passes to steam without boiling or assuming a
spheroidal or globular state, substantially as
set forth.

4. The method of converting water into
Steam by dispersing, flashing, injecting, pour-
ing, dropping, or otherwise introduecin o water
1nto a fragmental, subdivided, or granulated
mmass of metal, alloy, or other metallic sab-
stance contained in asuitable recipient, to the

exterior of which the heat is applied, and-

heated to a temperature at which water PASSES
to steam without boiling or assuming a sphe-
roldal or globular state, substantially as set
forth.

0. The combination, to form an apparatus
for the conversion of water into steam, of a
closed generator, recipient, or contalning-ves-

|
|

]

sel, a fragmental, granulated, or subdivided
mass or charge of metal, alloy, or other metal-

lic substance contained therein, a furnace or
other suitable means for heating the foregoing
charge or mass, means for dispersing, flash- 70
ing, injecting, pouring, dropping, or other-
wise introducing water into said mass or
charge, and means of exit for the steam gen-
erated.

6. The combination, to form an apparatus 75
for the instantaneous conversion of water into
steam, of a closed generator, recipient, or con-
talning - vessel, a fragmental, granulated, or
subdivided mass or charge of metal, alloy, or
other metallic substance contained therein, a 8o
furnace or other suitable means for heating
the foregoing charge or mass to a temperature
at which water is instantly converted into
steanm, means for dispersing, flashing, inject-
Ing, pouring, dropping, or otherwise intro- G
ducing water into said mass or charge, and
means of exit for the steam generated, sub-
stantially as set forth.

7. The combination, to form an apparatus
for the instantaneous conversion of water into ole
Steam, of a closed generator, recipient, or con-
taining - vessel, a fragmental, granulated, or
subdivided mass or charge of metal, alloy, or
other metallic substance contained therein, a
furnace or other suitable means for heating o5
the foregoing charge or mass to a temperature
at which water is instantly converted into
steam, an injector for the injection of water
Into the contained mass or charge, and means
ol exit for the steam generated, substantially 1co
as set forth.

8. The combination, in an apparatus of the
class herein sct forth, of the generator A, the
contained metallic mass (&, the water-inlet or
feed-water pipe D, the injection-tube O, and 105
the outlet or steam pipe I, substantially as
described. |

J. The combination, in an apparatus of the
class herein set forth, of the generator A, the
contained metallic mass (&, the water-inlet or z1o
feed-water pipe D, the injection - tube C, the
outlet or steam pipe E, and the depending
containing-sleeve for said Injection-tube, sub-
stantially as described. -

10.- The combination, to form an apparatus 1 I5
of the class herein recited, of a {urnace, a
closed generator erected in connection with
sald furnace in such manner as to be heated
thereby, a fragmental, subdivided, or granu-
lated charge of metal, alloy, or other metallic 120
substance contained therein, and means for
Injecting or otherwise introducin g waterto the
heart of the charge, substantiall y as set forth.

In testimony whereof I have hercunto signed
my name this 10th day of March, A. D). 18S6.

PIERRE EYMARD JAY.

In presence of—
J. BONSALL TAYLOR,
JORDAN L. MoTr, Jr.
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