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SPECIFICATION forming part of Letters Patent No, 675,862, dated June 4, 1901.
Application filed September 27, 1900, Serial No. 31,263, (No model.)

To all whom it may concern:

Be it known that I, WILLIS MITCHELL, &
citizen of the United States, residing at Mal-
den, in the county of Middlesex and State ol
Massachusetts,haveinvented certain new and
useful Improvements in Steam-Generators;
and I do hereby declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same.

The chief object of this invention is to pro-
vide an excess of very highly superheated
steam beyond what the engine or its equiva-
lent can consume and return the same in gas-
eous form to the reservoir, utilizing 1its ex-
pansive power therein to feed the water to the
cgenerator. Thesame tube serves for the out-
ward conduction of the water and the return
of the steam.

The said 1nvention consists in the comba-
nation of the generator, reservoir, and pipe
constructed and arranged to operate as above
described and in certain additional combina-
tions, features, and details, substantially as
hereinafter set forth and claimed.

In the accompanying drawings, Figure 1
represents a side elevation, partly broken
away, of a reservolr, generator, and auxiliary
and connecting devices embodying my inven-
tion, the water-inlet screw-cap being slightly
detached and the casing or shell of the gen-
erator, as well as the posts connecting 1t to
the disk, being shown in section. Fig. 2 rep-
resents a plan view of the upper generator
and disk. I'ig. 3 represents a similar view of
the lower generator and the same disk from
below. Fig. 4 represents an enlarged detail
view 1n elevation of the screw-plug O'; and
IFig. & represents a detailed view, in central
vertical section, of the air-inlet and its cap.

A designates the water reservoir or boiler,
which 18 supplied with water through a neck
or inlet-tube A’, extending from and through
the top some distance down within the same,
SO as to leave an air-space a in the upper part
of the said boiler or reservoir above the level
of the lower end of the said neck or inlet.
The latter 1s internally serew-threaded to re-
ceive a serew-plug A?, provided with a gasket
or packing-ring a’. The said reservoir or
boiler is also provided with an air-inlet B,

| through which air may be forced into its in-

terior by a pump or equivalent device, a suit-

able tubeand coupling being employed. This 55

inlet, as shown in Fig. 5, is detachable and
tubular and provided at its upper end with
an internally-serew-threaded recess b for the
coupling of the air-tube. It has also within
it an inlet-valve B’, automatically closed by
aspring b’. A cap B*isscrewed onto the up-
per end of this air-inlet after the boiler or
reservoir is charged with air in the beginning
of the operation of the apparatus.
Cdesignates a water-pipe, which alsoserves

| as a return steam and air pipe, extending

from the lower part of the interior of the said
reservoir out through the top of the same, at
one end thereof, and thence to the generator
D, to which it is connected at the supply end
by a tubular coupling D’. The said genera-
tor, as clearly shown in Fig. 3, consists of a
series of fine parallel tubes d, arranged in
multiple and wound in a flat coil, which is
hard - soldered to the under side of a cop-
per disk E. The discharge ends of the said
coiled tubes are united by a tubular coupling
D? whence a pipe I extends to the engine.
The latter (marked Z) is conventionally in-
dicated by dotted lines in Iig. 1. A gas or
cgasolene burner G, preferably provided with
tubular radial spokes g, perforated on their
upper sides, is arranged under the said gen-
erator for starting it. This, as shown, is
mounted on supports G'; but both it and its
means of support may be largely varied with-
out affecting theinvention. In order to util-
ize any excess of steam and air accumulat-
ing in the upper part of the reservoir to a
point that would overcome the safety-valve,
I provide a second generator, 11, held to the
top of the said disk in the form of a single
flat coil by a cross-bar I, Fig. 2. A bolt J,
shouldered for the support of the main gen-
erator D and disk E, passes up through cen-
tral holes of said disk and cross-bar and re-
ceives at the upper end a nut J', which binds
the aforesaid parts tightly together. T'his up-
per and auxiliary generator Il is supplied by
a pipe K, running to a switch-post L on top
of the boiler. The upper part of this post 18
hollow, forming a chamber L', from which a
bent passage !' extends down and laterally

| outward, receiving pipe Ik at the side surface
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of the said post.

€

connects the air and steam chamber a at the
top of the boiler or reservoir with the said
chamber. A safety-valve M of rod form, hav-
ing an enlarged conoidal head m at the upper
end and aconical lower pointm/, closes simul-
taneously the passage [' and an outlet at the
top of the said post, its cone-faces being re-

ceived In suitable seats at these two points.

This valve is held to the said seats by aspring
N,setintoasocketor recess n,shown in dotted
lines in I'ig. 4 as formed in the lower end of
an adjusting-serew O/, which is turned into
and through the middle of the top of a bar O,
that is raised on the top of boiler A, said bar
having the shapeof aninverted U. The said
serew, besides regulating the pressure of the
sald spring, allows convenient access thereto
for clewmnf‘f or removing it. A pipe I’ ex-
tends from Lhe discharge end of generator II
to the said coupling D*. A shut- off cock QQ1is
provided 1n pipe I a little beyond the said
coupling.

A hollow casing R of drum form, having a
centraltop opening r, incloses the generators
except at the bottom and is supported by
posts S, rising from the copper disk E. It
has lateral holes for the passage of the sup-

ply and discharge pipes aforesaid, as well as
for an exhaust-pipe T from theengine, which

latter pipe 1s provided with a flaring outlet or
mouth T, discharging upwardly through
opening 7 to start or maintain a draft for the
burner, besidesits normal function. The cas-
ing serves as a deflecting and reflecting hood,
retaining and increasing the heat about the
generators. It also protects them.

The operation is as follows: Water being

supplied to the reservoir, as before stated,
and the cock Q closed, as well as the water-
inlet, I force in air, as stated, tostart the wa-
ter through pipe C to
and start the burner tosupply heat. The air-
inlet is then closed. Thearrangement of the
generator-colls under the eopper disk K and
nmﬂedlately above burner & insures prompt
and intense heating, which by econduction is
communlcated to said disk, without unsol-

dering them, sinte a red heat is necessary for

the latter purpose, and less than that suflices
for all my needs, the heat being distributed
evenly, or nearly so, through the mass of both
generators and the intervening copper disk.
I then open the cock (Q, which allows the wa-
ter to flow through the coils of the main gen-
erator C, being converted into steam and ex-
ceedingly superheated, as it drives the air
out of the generator and passes on tosupply
the engine.
directly to the intense heat of the burner in
a number of fine long tubes coiled into small

radiation and conduection,

much greater amount of steam 1s prodlleed

the main generator D

} a single length of pipe equal to the ag

Since the water is exposed so

675,862

A straight outlet-passage [ | returning to the reservoir A in the form of a

fixed water gas and by its expansion forcing
the water through the said pipe C to the gen-
erator D, so as to keep the apparatus self-
supplying, water being poured in through the
conveniently-flared mouth of the water-inlet
tube A’ as needed.

I do not limit etther the engine or the gen-
erator D and 1ts appurtenances to any par-
ticular size; but their relative capacity must
be such that the engine will use less vapor
than the generator will produce. This rela-
tion may obviously be varied at will by sub-

| stituting a smaller engine or a larger gener-

ator and burner. |

When the pressure within the boiler or gen-
crator A exceeds a predetermined amount,
the safety-valve yields and some part of the
air and steamn in the upperspace ¢ of the said
reservoir escapes to the outer air, while a
greater volume of i1t passes to the upper gen-
emtor I1 through the connections above de-

| seribed, where it 1s still further heated and

joins the ountflow from the main generator D
to the engine. 'The yielding pomt of the
safety-valve is determined by serewing in the
plug O’ to a greater or less extent, so as to
compress the safety-valve spring N 1n corre-
sponding degree. The escaping steam, con-
ducted through exhaust-pipe T and dis-
charged through 7, 1s quite invisible. In
the passage through casing R it is still fur-
ther superheated; but even if said pipe be re-
moved and it be allowed to escape directly
from the engine it cannot be seen. This es-

| pecially adapts my steam-generating appa-

ratus to use with automobiles, as does also
the combination of compactness with high
heating efficiency; but of course my devices
may be used with other mechanisms where
needed. |

Dy using in my generator D a number of

| coils all having a common supply and dis-

charge I recduce very greatly the resistance
encountmed by each particle of water or
steam in passing through the same as com-
pared with sending the whole volume through
gregate
length of all the coils and having the same
diameter. This last is preferably one-six-
teenth of an inch, (internal,) the number of
pipes or coils being twelve and the length of

{ cach of themseventy-twoinches; but I donot

confine mysell precisely to these dimensions
nor to the number and arrangement of pipes
or coils, and there are divers other details of
construetion and combination hereinbefore
described which may be varied without de-
parting from my invention; but a generat-
ing apparatus constructed substantially as

{ and in the proportions described has been
compass and acting on each other by mutual |
besides the action
of the disk and casing, as aforesaid, a very |

found to work very satisfactorily in the man-
ner set forth.

The superheated steﬁ,m or water-gas es-
capes back through pipe C in bubbles and is

than the engine can ufilize, the excess of it i not condensed b}, the water in said pipe orin
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the reservoir A. These bubbles expand on
reaching the surface and supply pressure to
space a and the water below it. A certain
amount of air freed from the water presum-
ably accompanies it, contributing to the ex-
pansive action.

~ Apparently the flow of water and of aeri-
form fluid in opposite directions is strictly
simultaneous and continuous through the
same pipe; but there may be some raplid al-
ternating rhythmical action within the same.
~ Having thus described my invention, what

I claim as new, and desire to secure by Letters |

Patent, is—

1. In combination with a reservoir for liq-
uid and a vapor-generator supplied thereby
for driving an engine a single tube connect-
ing the said reservoir with the said generator
and serving to conduet back through the cur-
rent of liquid to the said tank the excess of

sald vapor produced by the said generator |

beyond what the engine can use, substan-
tially as set forth. |

2. In combination with a reservoir for liq-
uid and a vapor-generator supplied thereby
for driving an engine, a single tube connect.-
ing the said reservoir with the said genera-
tor, means for heating the said generator and
means of communication between the said
generator and the engine, the said tube sery-
ing to conduct a current of liquid from the
reservoir to the generator and a returning
current of vapor from the generator to the
reservoir, the generating capacity of the gen-
erator being greater than the consuming
power of the engine, in order that it may pro-
duce an excess of vapor beyond what the en-
gine can consume and return this excess
through the flowing liquid in the tube to the
reservolr for the purpose of making the gen-
erator self-feeding substantially as set forth.

3. A flat generator consisting of fine tubes
coiled concentrically and connected in mul-
tiple in combination with means for heating
the same and means for supplying liquid to
one end of the said tubes collectively and re-
ceiving aeriform fluid from the other end of
the said parallel series of tubes substantially
as set forth.

4. A generator consisting of a tubular coil
practically integral with a metalliec disk in
combination with means for supplying liguid

Nl

F

5

to the said generator and means for heating
1t substantially as set forth.

5. A flat coiled generator in combination
with a metallic disk to one side of which it is
united, means for applying heat to said gen-
erator on the side of it which is opposite to
said disk, and means for maintaining a cur-
rent ot fluid through the said generator sub-
stantially as set forth.

0. In combination with a burner and a disk
supported thereby, a generator fixed to the
under side of said disk above the said burner,
and means for maintaining a current of fluid
through the said generator substantially as
set forth.

7. A disk and two generators arranged re-
spectively above and below the same and held
thereto, in combination with a pipe to an en-
gine supplied with vapor or gas in common
by the outlets of these generators, a liquid-
reservoir, a safety-valve therefor, a pipe ex-
tending from the lower part of the said res-

| ervoir to one of the said generators and an-

other pipe extending to the other generator
from an outlet-passage controlled by the said
escape-valve substantially as set forth.

8. In combination with a generator, a disk
to which it is attached, and means for warm-
ing the same, a casing supported by the said
disk and surrounding and covering the said
generator and provided in the center of its
top with an opening and an exhaust-pipe dis-
charging upward through the said opening
substantially as and for the purpose set forth.

Y. In combination with a metallic disk and
a generator hard-soldered to the bottom there-
of, a burner arranged below them a supple-
mental generator arranged on top of the said
disk,asupporting-bolt rising from said burner
through said disk and generators, a cross-bar
resting on the uppergeneratorand perforated
for the reception of the upper end of the said
bolt and a nut turning home on the said end
to clamp all the aforesaid parts firmly to-
gether substantially as set forth.

In testimony whercof I affix my signature
In presence of two witnesses.

WILLIS MITCITELT..

Witnesses:
WESLEY PAUL,
DAavip J. OCONNELL.
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