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UNITED STATES PATENT OFFICE.

WILLIAM CHESTERMAN, OF WALSTON, PENN SYLVANIA, ASSIGNOR OF |
- IWO-THIRDS TO ALEXANDER HUSTON AND RAYMONT HUSTON,

OF WALSTON,

PENNSYLVANTA.

. STEAM-GENERATING SYSTEM. =

SPECIFICATION forming part of Letters Patent No. 699,102, dated April 29, 1902,
o - Ai:plicatiﬁn filed July 5, 1901, 'seri%_l'ﬂd.'afz';lell-‘ (No model.) -

To all whom it may concerrn:

of Walston, in the county of Jefferson, in the

ing Systems, of which the following, taken in
connection with the aceompanying drawings,
1s a full, clear, and exact description.

My invention relates to improvements in
steam-generating systems. |

The object of this invention is to provide
means whereby steam may be generated in a
battery of boilers from asingle source of heat,
or, in other words, the object, briefly stated,
Is to utilize the steam from a primary gener-
ator for converting the water in one or more
secondary boilers into steam and to thereby:
obtain a maximum degree of steam efficiency:

with the consumption of a minimum quantity:

of fuel. ' | o

A further object is to connect to several
boilers so as to supply steam from the prim ary
boiler to the steam-heaters of the secondary:

- boilers suceessively and to collect the steam
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generated in the several boilérs into one com-.

mon steam-supply conduit; which may be
connected to an engine or ofher device requir-:
ing power or steam heat. -~ -~ =~ =
A still further object is-toprovide the water
and steam connections with suitable valves,
whereby the primary generator may be used-
individually or collectively with one or more
of the secondary generators. .~
To this end the invention consists in the
combination, construction, and arrangement
of the parts of a steam-generating system as
hereinafter fully described, and pointed out

.
1 -

Referring tothe drawings, Figure 1 is a top
plan of a steam-generating plant embodying
my invention. Fig.
taken on line 2°2, Fig. 1. . .

Similarreference charactersindicate corre-

sponding parts in both views. |

In the ordinary method or process of gener-
ating steam it is well known that a consider-
able degree of heat energy is necessarily dis-
sipated or lost by reason of the escape of the
products of combustion through a draft or

smoke flue, that even under the most favor- l inlet openings of the several shells being con- 1oo

2 1s a sectional view

7 ST ﬁ'ablé_conditions aff__tei-_t']_ie:fuel;_is,Well ignited
Beit known that I, WiLLIAM CHESTERMAN,

a large percentage of the heat is thus diverted

of the several steam-boilers with independent

‘sources of heat is employed this loss of energy

1s proportionately increased aceording to the
number of generators used. It is therefore
evident that if the water in a series of boilers
could be successfully converted into steam

| in- fuel, labor, and bunker-space or a con-

|

siderable increase in the volume of steam

from a given quantity of fuel would result."

My invention is designed to acecomplish this

_ of J ‘through thischannel, and that when a battery *
State of Pennsylvania, have invented new |
and useful Improvementsin Steam-Generat-.

55

| from a single source of heat a large saving 6o

result in the manner above mentioned, and 65

in order to clearly illustrate the prineiple of
my invention I have shown a battery of four
water-containing shells or boilers 1, 2, 3,"and
4, one of 'which, as 1, is superimposed above

& sultable combustion-chamber or other

source of heat 5'and constitutes the primary

‘steam-generator, while the remaining shells
2,3, and 4 receive the heat from the primary
‘generator.and will be'hereinafter designated
-as ‘‘secondary” generators. The primaryand
secondary boilers are preferably identical in
-construction, each consisting of. a eylindrical
| shell having front and rear end heads 6 and
7, the front heads 6 being provided with
-suitable water gages or valves 8, and the

rear heads are provided with hand or man

‘holes 9 and plates 10 for closing said holes
and permitting access to the interior of the

boilers when desired to clean the same or for
any other purpose. I also preferably pro-

‘vide each of the boilers 1, 2, 3, and 4 with a
tortuous steam-conduit 11, usunally consisting

of a series of loops or pipes connected to each

| other to form a continuous conduit. The tor-

tuous portion of each is generally submerged
in the body of water of its réspective boiler,
and the opposite ends or legs of said conduit
are eoxtended outwardly through suitable
openings 15 and 16 in the upper wall of the
shell. Each of these shells is also provided
with water-inlet and steam-outlet openings

17 and 18, a steam-gage 19, and a safety-valve
or equivalent device 20, all of which extend

through the upper wall of the shell, the watex-
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nected to each other by a water supply or feed | ervoir through the water-supply conduit 21.

conduit 21, and the steam-outlet openings are

connected by a pipe or conduit 22, adapted |

to receive steam from either or all of the gen-
erators.

The water and steam conduits 21 and 22 are
connected to any desired form of steam in-

- gpirator or injector, as 23, by which waler

I0
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may be supplied through the conduit 21 to the
several generators simultaneously. The op-
eration of the inspirator or injector 23 being
well understood by those skilled in the art,
it is believed to be unnecessary to further
illusérate or describethe same. This conduit
21 preferably extends transversely above the
primary and secondary Dboilers, being ar-
ranged todischarge first into the primary gen-

erator 1 and then successively through the
secondary boilers 2, 3, and 4, and is provided

with a series of depending branches 24, ex-
tending downwardly through the openings
17 of the several boilers 1, 2, 3, and 4 t0 &
point in proximity to the bottom walls of said
boilers.

In order that the attendant may be enabled
to use the primary generator individunally or
either one of the secondary boilersin connec-
tion with the primary generator, I provide

each of the branches 24 with a suitable valve

26, whereby water may be supplied to either

- of said primary or secondary generators inde-
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pendently or simultaneously with the others.
I also provide the water-supply conduit 21
with a suitable check-valve 27 and additional

valves 28, whereby the water may be shut off

either between the inspiratorand check-valve
or -between the check-valve and the primary
generator 1 when it may be desired to dis-

connect any portion of the water-feed conduit

between the inspirator and the primary gen-
erator, snitable unions 29 being also provided
in the water-feed pipe for facilitating the dis-
connecting of the several sections of the wa-
ter-supply conduit. | |

The steam-heaters or tortuouns conduits 11
are preferably submerged in the water of their
respective boilers, and the number of loops or
ribs thus submerged may be increased or di-
minished according to the siZze of the boileror
tomeetthe requirementsnecessary to produce
the highest degree of efficiency.

legs 12 and 13 of the steam-heater 11 are ex-
tended downwardly through the openings 15
and 16 in the upper wall of the boiler and are
each provided with a suitable valve 30 and
31, the leg 12 being connected to the lower
end of the tortuous conduit 11, and the outer
onds of each of the legs 12 of the several boil-
ers are connected to each other by a conduit

25 and to the main steam-conduit 22 by an

additional connection 32.
The conduit 25 extends transversely above

the boilers 1, 2, 3, and 4 and terminates in the

inspirator or injector 23 for supplying steam

The other leg of the steam-heater 11 is con-
nected tothe upper loop 13 of the steam-heater
11, extends outwardly through the opening16,
each of said legs 13 being provided with a
valve 31 and are connected to each other by
a conduit 33, which receives the steam suc-

cessively from the steam-heaters1l of the sev-

eral boilers 1, 2, 3, and 4 and is arranged to
discharge into a suitable separator or con-
denser, if desired, said conduit 33 being pro-
vided at its outer end with a suitable valve 34
for contrelling the flow of said steam to the
condenser, it being understood that this steam
may be conducted from the condenser (not
illustrated) back tothe water-supply reservoir.

The steam-conduit 22 forms the main steam-

conduit for receiving the steam generated in

the several boilers 1, 2, 3, and 4, said conduit
22 being provided with a series of depending

branches 34, extending downwardly throngh
the openings 18 in the upper walls of said

boilers, these branches being provided with
valves 35, by means of which the steam may
be supplied either from the primary boiler 1
individually or from one or more of the sec-
ondary boilers in conjuunction with the pri-
mary boiler. Each of the econduits 21, 22, 25,
and 33 are provided with suitable unions 37,
38, 39, and 40, whereby the several sections
of said conduits may be readily detached
from each other when desired to disconnect
the boilers one from the other. o

In the operation of myinvention the steam
is generated in the primary boiler 1 by means
of the productsof combustion in the chamber

5, which steam passes from the boiler 1.1nto

the main steam-pipe 22, outwardly through
the conduits 22, 32, and 25, through the.sev-
eral loops of the tortuous conduit 11 of each

of the generators, and thence into the con-

duit 33, from which it may be discharged
through a suitable separator or condenser;
previously mentioned and not necessary to
herein illustrate or deseribe. This discharge
of the steam through the several steam-heat-

ers converts the water of the secondary hoil-

ers into steam and also facilitates the genera-
tion of steam in the primary boiler. It is
obvious, however, that, if desired, the steam

the primaty generator and used only for the
generation of steam in the secondary boilers;

“but in practical operation I have found 1t to

be a decided advantage to have one of these
heaters in the primary generator.

During the first firing or generation of the
steam in the primary boiler the valves 85 in
the secondary boilers may be closed, thereby
diverting all of the steam from the primary
boiler through the several steam-heater coils.

| After the steam begins to form in the sec-

ondary boilers the valves 35 of these boilers
may be opened, thereby admitting the steam
from the secondary boilers to the main con-

thereto and by }Vhich:;the water is forced or | duit 22, which of course mingles with the
drawn from a suitable well or other water-res- | steam generated first in the primary boiler
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| coil or heater 11 may be dispensed with in
As previously stated, the opposite ends or-
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of the boﬂers |
The main steam-conduit 22 extends beyond

the last secondaly boiler 4 and may be con-
nected to an engine or other device reqml ing
steam, this main steam-conduit for mmg the
power-supply and is adapted to receive the.
steam either from all or any one of the gen-
erators in the manner previously described..

When desired to supply one or more of the
generators with water, steam is admitted

‘through the conduit 21 from the inspirator

- 23, which is manipulated in the usual man-
- ner for drawing water from the supply-res-

ervoir and forcing the same through the con-
duit 21, the water first entering the primary
boiler 1 and is then succesqwely admitted to
each of the boilers 2, 3, and 4. It is appar-

- ent, however, that oither of these boilers may

- 20

25

be supphed with water independently of the

others by simply closing the valves 26 of all
but the one which 1t is deswed to supply with

water.
The safety- Valves "O of each of the boilers

may be of any desired construction and may

be arranged in the form of an alarm, if de-
sired, and the steam-gages 19 may also be
formed of any desired construction for indi-

~cating the pressure of steam within each of

30

the boﬂersmdependentlyof theothers. These
safety-valves or alarms and the steam-gage
being well understood, it is thought to be un-

- necessary to further 111ustra,te or descmbe the
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same.
The 0perat10n of my mventlon will now be

readily understood upon reference to the

foregoing description and the accompanying
drawings, and it will be noted that the essen-
tial feature of this invention is to provide a
series of boilers with steam-coils connected
to a primary steam-generator, whereby the
steam generated in the primary steam-gen-
erator serves to generate steam in the second-
ary boilers, and that the construction of the
steam-heaters and the connections between
the several generators may be varied some-
what mthout departmﬂ' from the spirit of my
invention.

Having thus described my invention, what |

.and augments the ﬂ‘enemtmw of steam 1n a,ll [ I elalm, and desue 1:0 secme by Letters Pat- 50

ent, 18—

1. In a steam- ﬂ'eneratlnw system, the com-
bination with a primary generator a furnace
or other source of heat therefor, and a steam-
conduit within the said primary generator, of 5 5
a series of secondary generators each having
a steam-conduit thelem and in communica-
tion with the steam-conduit in the primary
generator whereby steam is generated in the
seeondary generators by the steam supplied 6o
from the primary generator, a steam-delivery

conduit common to all of the generators, and

a water-feed conduit common to all the gen-
erators having a seriesof depending branches |
extending into the respective generators and 65
dlschargmﬂ' in close proximity to the bottom
wall of said generators, substantmlly as de-
scribed.

2. In a steam- Heneratmﬂ' system, the com:
bination with a primary generator and means 5o
for supplying heat to said primary generator,
of a plurality of secondary generators each
baving a steam-conduit located therein and
connected to the primary generator whereby
steam 1s generated to the qecondary genera- 7§
tors solely by the aid of the steam supplied
from the primary generator, a water-feed con-
duit for supplying water to each of the gen-
erators simultaneously, and a stea,m-dehvery |
conduit common to all the ﬂ'enerato‘rs sub- 8¢
stantially as described. |

3. In a steam-generating system a primary
generator supplled with heat from a suitable
source, and a plurality of secondary genera-
tors each having a tortuous steam-conduit 85
therein connected to the primary generator;
a water-feed conduit connected to each gemn-
erator so as to supply water to all simulta-
neously, and a steam-delivery conduit com-

‘mon to all the generators, substantla,lly as de- go

scéribed.
In witness whereof I have hereunto set my
hand thls 18th day of June, 1901.

WILLIAM OHESTERMAN

Witnesses: . -
WILLIAM S. DAVENPORT,
H. P. DENISON.
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