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To all whom it may concern: |
Be it known that I, FraNk C. ROMKEY, of

Toledo, in the county of Lucas and State of
Ohio, have invented a new and Improved
Steam-Generator, of which the following is a
full, clear, and exact description.
- T'he object of the invention is to provide a
new and Improved steam-generator which is
simple and durable in construction and in
which the water in jets is evaporated to mix
with the products of combustion arising from
the burning fuel in a furnace.

1’he invention consists, principally, in a
gas-producing furnace, dne or more evapora-
tors connected with the combustion-chamber
of the said furnace, and a water-jacket held

~on the said furnace and discharging into the
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said evaporators. B

1he invention also consists of certain parts
and details and combinations of the same, as
will be hereinafter fully deseribed, and then
pointed out in the claims.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar letters of reference indicate
corresponding parts in all the figures.

Figure 1 is a sectional side elevation of the
improvement. Iig. 2 is a sectional plan view
of the same on the line z = in Fig. 1. Fig. 3

Is a sectional plan view of the improvement |

on the liney 7 in Fig. 1, showing the revoly-
ing grate. Fig. 4 is a sectional plan view of
one of the evaporators on the line z z in Ifig.
1. Iig. 5 is a like view of the same on the
line w w in Fig. 1, and Fig. 6 is a sectional
side elevation of one of the disksof the evapo-
rators. - | |
The Improved steam-generator is provided
with a gas-producing furnace A, containing
a fire-box B, in which is held fuel Cin an in-
candescent stafe, said fuel, which is prefer-
ably coal, resting on a revolving grate D, be-
low which is arranged the ash-pit E, closed
alr-tight, so that air and water ean be intro-
duced into the same under pressure, as here-
imafter more fully deseribed. |
The grate D is mounted at its center on a
suitable pivot, around which the grate re-
volves, and the under side of the grate is
formed with a gear-wheel D/, in mesh with a
pinion D? secured on a radially-extending

shaft D% passing through the shell of the fur-
nace to the outside and carrying on its outer
end a crank-arm D* for conveniently revoly-
Ing the said grate D, so as to agitate and
regulate the burning fuel. |

The fire-box B is surrounded by a water-
Jacket F, provided with an inlet-pipe G, hav-
Inga valve G, the said jacket being also pro-
vided near its upper end with an outlet-pipe
(%, passing through or discharging into the
outlet-flue B’ of the combustion-chamber of
the fire-box I3.
heated by the heat generated in the fire-box
5. The jacket I contains a circular pipe 11,
1tted closely around the fire-box B and pro-
vided with inwardly-extending short pipes or
nipples Il’, which pass or extend into the
combustion-chamber of the fire-box B—that
1s, & short distance above the burning fuel—
as 1s plainly shown in Fig. 1. |

1he pipe I is connected with a pipe 12,
leading to the compressing-cylinder of an air-
compressor J of any approved construction.
When the air-compressor isset in motion, the
compressed air passes through the pipe I*
into the pipe II, and from the latter through
the nipples I’ into the combustion-chamber
of the fire-box B, so as to mix with the gases
arising from the burning fuel. In order to
regulate the amount of air passing through
the pipe II the pipe II? is provided with a
valve II°. From the pipe 112, near the valve
H” leads a branch pipe K, which discharges
into the air-tight ash-pit E, the said pipe Dbe-

| Ing provided with a valve K’ for regulating

the amount of air taken from the pipe H=
Into the branch pipe K, below the valve K,
opens a small water-pipe L, having a valve
I’, and connected with a ¢lobe or dome L,
arranged on top of the water-jacket I, so that
steam orwater from the water-jacket can pass
to the dome L7 then through the pipe I, past
the valve 1./, into the branch pipe K, to mix
with the air therein, the mixture being dis-
charged into the ash-pit E, from which 1t
passes through the grate D and through the
glowing coal C to produce carbonic oxlide,
which is mixed with the compressed air from
the nipples II’, whereby complete combustion
of the burning fuel is obtained, the oxygen
being combined with the ecarbon and the hy-

Oc

1The water in the jacket I is
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ried to thé machinery to be driven.
the upper end of the evaporator I also leads |
a small pipe Q, provided with a valve Q’, and |
discharging into the cylinder of the com-
The |

drogen of the steam being set frec to be burned |

in the combustion-chamber. o |

From the upper end of the fire-box BB -leads
an outlet-pipe B’, connected with the upper
end of an evaporator N,into which discharges

the jacket cutlet-pipe G* and which contains |

sets of alternating disks N’ and N?, arranged
horizontally therein. FEach disk N’ is ar-
ranged centrally, so as to form at its outer

edge an annular space with the inner shell of

the evaporator, the next disk N° being se-
cured to the shell of the evaporator, and hav-
ing a central opening N?® by which the mix-

ture passes upon the next following disk N7,

to be spread by the latter to the outer edge |

and to pass through the annular space down

to the next following disk N? and so on tun- |

til the mixture finally passes into a pipe O,
connecting the lower end of the evaporator
N with the lower end of a second evaporator
P, also provided with sets of disks P’ and P%,

similar in construction to the disks N7 and N7 |

The upper end of the |
eontrols the valves G" and Q7.

in the evaporator N.
evaporator P is provided with an outlet-pipe
P2, through which the motive power is car-
From

pressor J, so as to actuate the latter.
pipe Q is farther provided with an automati-
cally - operating valve Q% on the stem of
which is secured a crank-arm Q3 connected
by a link Q* with the lever R’ of a dia-

phragm R, connected with the evaporator P, so
that the mixture from the evaporator presses

on the diaphragm, whereby the lever R’ of

the latter controls the movement of the valve

4AQ

Q2 Thelever R’ isalso connected by a link
R2 with an arm G®on the stem of the valve G’
controlling the inlet of the water to the wa-
ter-jacket K. From the upper end of the
evaporator I also leads a short pipe 5, pro-

vided with a valve 8" and connecting with a

~ rator N.
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pipe T, which is connected with a water-sup- |
ply and discharges into the jacket discharge-

pipe G leading to the upper end of the evapo-
The pipe T is provided with avalve
7. The pipe G*is provided with a branch
pipe G3, connected with the evaporator P
and containing a valve G4 as is plainly shown
in Kig. 1. | | -

The top of the furnace A is provided with

a removable cover U, through which fuel is |
the water-jacket F passes into the pipe G
| and through the lower end of the pipe 1’ into
the upper end of the evaporator N, whereby
the products of combustion from the fire-box

introduced into the fire-box I3 whenever nec-
essary. A similar cover is arranged on the
ash-pit E, so that the ashes can be removed
at certain intervals at a time when the press-

ure within the ash-pit and the combustion- | _ |
thereby cause a rapid evaporation of the hot

chamber 1s zero. -

The operation is as follows: The air-com-
pressor J forces air under pressure into the
fire-box B above the burning fuel, and also
air under pressure is forced intothe air-tight
ash-pit E, the air passing upward through
the burning fuel with the water or steam en-
tering the pipe K by the pipe L. Complete

467,835

combustion is thus obtained in the fire-box
B, the gas passing from the latter through

the outlet-pipe B’ into the evaporator N, in

which the heated water from the water-jacket
is discharged in a continuous stream and 1s

completely evaporated by the heated gases,
thus forming steam. Complete evaporation,
if necessary, takes place by forcing the mix-
ture through the second evaporator P, so that
the motive power in the upper end of the
evaporator P is in a very dry state and can

be readily utilized for various purposes. The

amount of compressed air passing into the
furnace A is regulated by the valves H® and

IK’, and the amountof water or steam permit-

ted to pass into the pipe K is regulated by
the valve L/, so that a
the complete combustion is under the con-
trol of the operator. The water-supply to
the water-jacket I isautomatically reguilated
from the diaphragm R, and in a similar man-
ner the supply tothe air-compressor J 1s regu-

lated from the same diaphragm, as the latter

The temper-
ature of the motive power in the upper end

“of the evaporator P is measured by a suitable

thermometer V. (Shown in Fig. 1.) _
The ash-pit E is preferably made sufli-
ciently large so that the process can be car-
ried on uninterruptedly for several hours be-
fore it will'be necessary to open the ash-pit

for the removal of the ashes—at a time, how-

over, when the pressure in the said ash-pit has

| been reduced to zero. Ina like manner addi-
tional fuel is introduced into the fire-box I3

through the cover U after the pressurein the

perfect mixture for
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upper end of the fire-box has likewise been

reduced to zero. _ _
In caseitisdesired to clean the evaporators

! N and P of sediment or other impurities, a
pipe O’ is provided in the con necting-pipe O

containing a valve 0% By opening the lat-

ter the impurities are washed out through
the pipe O’.

The fuel Cinthe furnace A can
be regulated at any time by the operator
turning the handle D% so as to impart a.re-

volving motion to the grate D. -
The disks N’ and N2 P’/, and P? are se-

cured in their evaporators in any suitable

manner, preferably, however, by forming

each disk on its under side with posts resting
on the next following disk.

(See detail view,
Fig. 6.) ' - _
1t is understood that the heated water from

B thoroughly heat the disks N’ and N*, and

water, the steam thus produced mixing with
the said products of combustion. |

In case the water from the jacket Fis not

all evaporated or turned into steam at the
time it reaches the lower end of the evapo-
rator P, then the valve G* is wholly or partly
opened to permit the surplus water to pass
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from the jacket I to the evaporator P di-
rectly, to be changed therein into steam on the
daisks P’ and P? heated by the preducts of
combustion passing upward in the said evapo-
rator and coming from the evaporator N.

Having thus described my invention, what
[ claim as new, and desire to secure by Let-
ters Patent, is— |

1. A steam-generator comprising a gas-pro-
ducing furnace, one or more evaporators con-
municating with the said furnace, and a wa-
ter-jacket held on the said furnace and dig-
charging into the said evaporators, substan-
tially as shown and described. |

2. A steam-generator comprising a gas-pro-
dueing furnace, an evaporator connected with
the outlet-flue of the furnace, and a water-
Jacket on the furnace and discharging into
the evaporator through the said outlet-lue of
the furnace, substantially as described.

. A steam-generator comprising a gas-pro-

ducing furnace, one or more evaporators con-

nected with the combustion-chamber of the
sald furnace and each provided with evapo-
rating-disks adapted to discharge one upon
the other, and a water-jacket held on thesaid
furnace and discharging upon the uppermost
disk of the said evaporator, substantially as
shown and described.

4. A steam-generator comprising a gas-pro-
ducing furnace, one or more evaporators con-
nected with the combustion-chamber of the
said furnace and each provided with evapo-
rating-disks adapted to discharge one upon
the other, a water-jacket held on the said fur-
nace and discharging upon the uppermost,
disk of the said evaporator, and a supply-
pipe for the said water-jacket and contain-
ing a valve controlled by the pressure of the
generated steam, substantially as shown and
described.

5. A steam-generator comprising a gas-pro-
ducing furnace, one or more evaporators con-
nected with the combustion-chamber of the
sald furnace and each provided with evapo-
rating-disks adapted to discharge one upon
the other, a water-jacket held on the said fur-
nace and discharging upon the uppermost
disk of the said evaporator, and an air-com-
pressor for supplying air under pressure to
the combustion-chamber and the closed ash-

pit of the said furnace, substantially as shown |

and described. |

6. A steam-generator comprising a gas-pro-
ducing furnace, oneor more evaporators con-
nected with the combustion-chamber of the
said furnace and each provided with evapo-
rating-disks adapted to discharge one upon
the other, a water-jacket held on the said fur-
nace and discharging upon the uppermniost
disk of the said evaporator, an air-compressor
for supplying air under pressure to the coms-
bustion -chamber and the closed ash-pit of

the said furnace, and a water -supply pipe

| leading from the said water-jacket and con-

nected with the pipe discharging air from the
air-compressor into the said ash-pit, substan-
tially as shown and described.

7. A steam-generator comprising a gas-pro-
ducing furnace, one or more evaporators con-
nected with the combustion-chamber of the
said furnace and each provided with evapo-
rating-disks adapted to -disecharge one upon
the other,a water-jacket held on the said far-
nace and discharging upon the uppermost
disk of the said evaporator, an air-compressor
to supply air under pressure to the combus-
tion-chamber and the closed ash-pit of the
said furnace, and a pipe connecting oneof the
sald evaporators with the said air-compressor

to furnish the latter with motive power, sub-

stantially as shown and deseribed. |

S. In a steam-generator, a gas-producing
furnace comprising a fire-box connected with
a closed ash-pit, a water-jacket surrounding
the said fire-box, a main air-supply pipe con-
nectedwithan air-compressor and discharging
into the combustion-chamber of the said fire-
box, a branch air-pipe leading from the said
main air-pipe into the said closed ash-pit,
and a water-supply pipe leading from the said
water-jacket and discharging into the said
branch air-pipe, substantially as described.

9. In a steam-generator, a gas-producing
furnace comprising a fire-box connected with

' a closed ash-pit, a water-jacket surrounding

the said fire-box, a main air-supply pipe con-
nected with an air-compressor and discharg-
ing into the combustion-chamber of the said
fire-box, a branch air-pipe leading from the
sald main air-pipe into the said closed ash-
pit, a water-supply pipe leading from the said

water-jacket and discharging into the said

branch air-pipe, and valves held in the said
pipes for controlling the flow of air and water
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to the ash-pit and combustion-chamber, sub-

stantially as shown and desecribed.
10. A steam-generatorcomprising a furnace

having a water- jacket, an evaporator com-

municating with the combustion-chamberand
into which the water-jacket discharges, and
an air-compressor for supplying air to the
furnace above and below the grate, substan-
tially as deseribed.

11. A steam-generator comprising a furnace
having a water-jacket, an evaporator com-
municating with the combustion-chamber and
into which the water-jacket discharges, an air-
compressor, pipes leading from the compres-
sor to the upper and lower parts of the fur-
nace, and a pipe forconveying the steam from
the water-jacket to the pipe which delivers
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alr to the lower part of the furnace,substan-

tially as herein shown and described.
FRANK C. ROMKEY.
YWitnesses:
WILLIAM VON BEHREN,
OTTO AUGSBACH. |
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