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1o all whom it may concern:

Beit known that I, BENJAMIN F'. STEWART,
a citizen of the Umted States, and a remdent
of Chicago, county of Cook, and State of Illi-

N018, ha,ve ‘invented certain new and useful
Improvements in Steam-Generators, of which

the following 18 a specification, and which are
illustrated in the aecompanylnﬂ' drawings,
forming a part thereof.

The objecb of this invention is to provide a
simple, compact, and highly-efficient steam-

oenerator in which gas or vapor is utilized as
a fuel; and the 1nvention consists, broadly,
in a coil of pipe, having a vertical axis, apon
which a flameislocated, provision being made
for delivering water to the lower end of the
coil and for conveying steam from its upper

‘end to a steam dome or chamber.

The invention consists, more specifically,

in the various parts and arrangement of parts, -

as hereinaiter fully described, and as illus-
trated in the accompanying drawings,
which—

Figure 11is aside elevation of the generator,
some parts being broken away. Flg 2 18 a,
plan view of the same, some parts being
broken away. Fig.

ator, soimme parts being broken away; Fig. 5,
a plan section of the water-chamber; and Fig.
6, a detail, partly in section and partly in
elevabmn 0t one of the burners.

A tank 10, preferably eylindrical iu form,

is provided with a bottom 11 and top 12 and
is divided Into three compartments by. the
partitions 16 and 17, the central compartment
13 constituting a water-chamber, the upper
compartment 14 an exhaust-steam chamber,
and the lower compartment 15 a condensing-
chamber.

Pipe-coils 18, of any desired number, each
arranged upon & vertical axis, are connected
at their lower ends, as shown at 22, with a
cross-head 21, connected, by means of the

pipes 19 and 20 with the water-chamber 13.

A fluid-burner 23 of any desired form, is lo-
cated directly below and. upon the axis of

each one of the coils 18, its chimney 24 ex-

tending upwardly Wibhin the cotl, so that the
heat developed by the flame of the burner cir-
culates upwardly through the various convo-

|

in.

o 18 a vertical section
through the water-chamber and its accesso-
ries; Kig. 4, a detall elevation of the gener-

‘ber 13.

Intions of the coil. Each burner is p‘rovided
with a valve, the stems of which are shown at

25, and the several burners are supplied with

fuel from any suitable source of supply by
means of the pipe 26, leading to a cross-head
27, with which each burner is connected by
means of a nipple, as shown at 28. A cup or
basin 42 is located at the base of each burner
and serves as a receptacle for a small quan-
tity of oil for the initial heating of the burner
when a hydrocarbon fuel is used. The up-
per end of each of the coils 13 is connected,
a8 shown at 29, with a steam cross-head 30,
which in turn connects with a steam drum or
dome 31, from which there leads a pipe 32 for
conveying steam to a motor. (Not shown.)

At 33 is shown a return or exhaust pipe

which leads the exhaust-steam back from

the motor and discharges 1t into the chamber
14, from which it is conveyed to the condens-

ing-chamber 15 through the water-chamber

13. The pipe or pipes for connecting the
chambers 14 and 15 may take any suiltable
and preferred form. 1 show for this purpose
a plurality of vertical pipes 43.
the steam as may not be condensed on 1ts
return to and within the chamber 15 1s led
therefrom through an exhaust-coil 34 and the
ultimate exhaust-outlet is shown at 35.

For economizing space and for other rea-
sons hereinafter stated the exhaust - pipe
leading irom the chamber 15 1s preferably
coiled about the tank 10. The water of ¢on-
densation is discharged from the condensing-
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chamber 15 Bhrouﬂ‘h a pipe 36, which may -

lead to a pump X and be returned as feed-
water through the pipe 37, which connects
with the pipes 19 and 20 at thelr juncture,
so that the water-supply may lead directly to
the coils 18 or upwardly into the water-cham-
Drain-cocks 33 39 are provided for
the pipes 19 and 36 for convenience in drain-
ing the chambers 13-and 15 of their contents.

Each of the coils 18 is inclosed within a
cylinder 40, and these cylinders are prefer-
ably provided with a lining 41 of asbestos or
other similar material.

The steam drum or dome 31 is connected

-by means of a pipe 44 with the water-cham-

ber 13 for the double purpose of returning to
this chamber any water which may be carried

up into the steam-chamber by the ascending
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steam and of maintaining an equal pressure

. within the steam and water chambers.
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- the water within the chamber 13,
spread over the top thereof and then con- |

30

The operation of the generatoris as follows:
Waterbeing supplied thI‘OHO‘h the pipe 37 rises
to an equal level in the water-chamber 13 and
the coils 18. A flame being kindled at one
or more of the burners 23, the coils codperating
with sach burners are quickly heated and the
veneration of steam commenced therein, the
steam rising into the cross-head and dome
and being delivered therefrom to the engine
through the pipe 32 and returned after use
through the pipe 33. As the water 1s vapo-
rized in the tubes 18 a new supply 1s provided
from the water-chamber 13, the equalizing of
pressure within this chamber and the steam-
chamber through the pipe 44 permitting a
free flow to the coils in order to maintain the
water therein at a level of that within the
reservoir. The exhaust-steam serves to heat
being first

veyed directly therethrough to the chamber
15, which is coextensive with the bottom of
the water-chamber. By this means when

steam is being utilized the water within the |

reservoir will be raised substantially to a boil-
ing-point.

This generator is designed more especially

for use in motor-vehicles, and by cgiling the
exhaust-pipe 34 around the tank 10 there is
a greal gain in economy of space, and the air-

~currents are not only kept away from the
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walls of the tank, but are utilized in complet-
ing the condensation of the steam, so that

the exhaust at the nozzie 35 will be very !

slight and the water-supply will be wasted
but very slowly.

An added advantage of returning the wa-
ter of condensation 130 the generator in such
manner that it may at once pass to the steam-

colls is found 1n the fact that 1t thus returns

entirely free from sediment and the mineral
deposit within the steam-generating tubes is
thus reduced to a minimuin. _ |

It will be seen that the ends of the coils 18
are connected with the headers 23 and 30 by
ordinary form of union-joints, so that should

there be any clogging by an accumulation of

sediment within the coils they may be read-
ily removed and replaced.
By providing a plurality of steam-generat-

ing coils an economy of fuel may be secured

by moredirectly concentrating the flame upon
the water-tube, and provision 18 also made
for readily varying the generation of steam
to correspond with variations in the work to
be accomplished, each of the generators be-
ing entirely independent of the others, so that
any number may be used, as may be desired.
When the generation is commenced, water is
carried to some extent upwardly with the
steam, but readily finds its way back into the

water-chamber through the pipe 44. Assoon

669,359

as the parts become well heated the water is
transformed into steam with such rapidity
that the steam passes upinto the steam-dome
in the comparatively dry state.

I claim as my invention—

1. In a steam-generator, in combination, a
tank having a xvat,er-ehamber and communi-
cating chambers forexhaust-steam above and
below the water- chamber, a generating-pipe

coll in communication wmh the water-cham-

ber, means for conveying steam from the gen-

emtm o-coil to a motor, and means for return-

ing exh&ust steam fmm the motor to one of
the steam-chambers of the tank.

2. In a steam-generator, in combination, a
tank having a water-chamber, chambers for
exha,ust-steam above and below the water-
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chamber and being in intercommunication

therethrough, a ﬂ'enemtmmplpe coll 1n com-
mnmcatmn w1th the water-chamber, means
for conveying steam from the ﬂ'enemblnﬂ'-mﬂ
to a motor, a,nd means for returmnn ethausb-
steam frmn the motor to the upper steam-
chamber of the tank.

3. In a steam-generator, in combination, a
tank having a water-chamber and communi-
cating chambers for exhaust-steam above and
below the water-echamber, a generating-pipe
coll in communication with the water-cham-
her, means for conveying steam from the gen-
erating-coil to a motor, means for returning

‘exhaust-steam from the motor to one of the

steam-chambers of the tank, and means for
conveying the water of condensation from
such steam-chambers to the pipe-coil.

4. In a steam-generator, in combination, a
ftank having a water-chamber and communi-
cating chambers for exhaust-steam above and
below the water-chamber, a generating-pipe
coil in communication with the water-chamn-

‘ber, means for conveying steam from the gen-
means for returning

erating-coil to a motor,
exhaust-steam from the motor to one of the
steam-chambers of the tank, and an exhaust-

pipe leading from such steam-chambers and

being coiled around the tank.

5. In a steam-generator, in combination, a
plarality of pipe-coils, a fluid-burner applied
to the foot of each coil, a steam-chamber, and
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a water-reservoir in cominunication with the

foot of each of the coils.

6. In a steam-generator, in combination, a
tank having a water-chamber and chambers

for exhaust-steam below the water-chamber,

a generating-pipe coil in communication with
the water-chamber, means for conveying
steam from the generating-coil to a motor,
and means for returning exhaust-steam from

such motor to the steam-chamber and lead-

ing through the water-chamber.
BENJAMIN F. STEWART.
Witnesses: |
E. W. HART,
E. M. KLATCHER.
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