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HEAT-GENERATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 641 , 705, dated January 23, 1900,
. Application filed October 31, 1895, Serial No. 567,609, (No model.)

To all whom it may concer:

Be it known that I, WALTER R. ADDICKS,
residing in Brookline, county of Norfolk, and
State of Massachusetts, have invented an Im-
provement in Heat-Generating Apparatus, of
which the following description, in connection
with the accompanying drawings, is a speci-
fication, like letters and figures on the draw-
ings representing like parts. |

This invention relates to an apparatus for
the production of heat ataminimum cost, and
1s especially designed to be used for the gen-
eration of steam for power or other purposes,
and is also particularly well adapted for utili-
zation in manufacturing purposes. |

In order that this invention may be fully
understood, I will hereinafter specifically de-
scribe one form of apparatusin which the heat
generated 1s utilized in the production of
steam. | ~

In accordance with this invention a fire-
pot or producer containing the fuel to be
consumed and which may be similar in con-
struetion to & generator or producer such as
now commonly employed in illuminating-gas

plants is provided at the opposite ends of the

fuel therein with gas-outlet pipes, both of
which are connected to a separate chamber
provided with an air-inlet pipe supplying air
to the said chamber to ef

the outlet-pipes of the fire-pot, the produects
of the complete combustion being directly
utilized for commercial purposes—such, for
instance, asthe generation of steam—in which
case the said products of combustion may and
preterably will pass directly into a steam-
boiler, where they are utilized in the produc-
tion of steam therein. The fire-pot referred
to is provided with an air-supply pipe com-
municating therewith one at each end of the
fuel in said fire-pot, and preferably the said
fire-pot is provided with aqueous vapor or
steam supply pipes communicating therewith
atthe opposite endsof the fuel in said fire-pot.

An apparatus such as above briefly de-
scribed is especially applicable for power pur-
poses and 1s particularly well adapted, among
other uses,to beemployed in the power-houses
of electric-light plants, wherein the steam
generated in the boiler is employed to drive
the dynamo-engines, and in order that the

‘ect complete com-
bustion of the gases admitted therein through

| fire-pot orproducer may be disconnected from

the combustion-chamber and the steam-boiler
for cleaning or other purposes without inter-
rupting the supply of gases to the combuis-
tion-chamber, and thereby without interrupt-
ing the generation of steam in the boiler, 4
gas holder or reservoiris preferably provided,;
which is connected with the said fire-pot or
gas-producer and also with the combustion-
chamber, so that when desired the said fire-
pot or producer may be completely cut off
from the combustion-chamber and the supply
of gas to the combustion-chamber furnished
from the reservoir or holder. The combus-
tion - chamber referred to, as above stated,
may form the combustion-chamber of a steam-
boiler; but so, also, it may be the combus-
tion-chamberof a heating-furnace of any suit:
able ordesired construction. These and other
features of this invention will be pointed out
in the claims at the end of this specification.

- Figure 1 represents in section and elevation
one form of apparatus embodying thisinven-
tion; Kig. 2, a top or plan view of the appa-
ratus shown in Fig, 1, and Fig. 3 a modified
form of fire-pot or gas-producer. |
- Referring to Fig. 1, A represents a fire-
pot or gas-producer which may be of any
desired or suitable construction—such, for

instance, as now commonly employed in

illuminating - gas - producing apparatus—the
said fire-pot or producer being filled or par-
tially filied with a bed a of coal or other suit-
able combustible material which may or may
not be supported upon a grate-surface, and
which fire-pot in the present instance is
shown as provided with a bottom extension
a', having a suitable door a2

The fire-pot or producer A is provided at
or near the opposite end of the fuel a therein
with gas-outlet pipesa®a®. Inthe presentin-
stance the pipes a® a* are represented as hav-

1ing connected to them pipes a® ab, respec-

tively, (see I'ig. 2,). which are designed to sup-
ply the air-blast requisite for the combustion
of the coal or other fuel a in the producer or
fire-pot A; the said air-blast pipes being pro-
vided with valves a' a8, respectively, one of
which is closed when the other is opened, ac-
cording to which end of the bed of fuel the
air-blast is being supplied. In one condition

| the air is supplied to the bottom of the pro-
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ducer and with the consuuctmn of fire-pot | for the sa1d heater, the said gas-outlet pipe

shown in Fig. 1 passes up through the bed of
fuel therein,and the produets of combustiom
hereinafter termed the ‘‘producer-gases,”
pass off through the pipe a*, in which case the
air-blast valve ¢®isclosed. When the air-blast
1s supplied to the opposite end of the bed of
fuel—mamely, through the other air- blast
pipe a®*—the air-blast valve a® is opened and
the valve ¢ in the air-blast pipe a°is closed.
The air-blast pipes ¢’ a® may and preferably
will be directly connected with the outlet-

pipe ¢’ of a blower B of any suitable con-

20

~struction, the said blower being ‘herein rep-
resented as driven by a suitable engine B/,

which may be of any suitable or usual con-

struction and a detailed description of which
18 notdeemed herein necessary.
~ent instance the gas-outlet pipes a® a* are
represented as connected to a common out--

In the pres-

let-pipe ', which in accordance with this
invention constitutes a gas-inlet pipe for a
combustion-chamber A',which may beof any
desired or suitable construction and which
in the present instance is shown as provided
with an arch or partition a'?, dividing the
chamber A' into upper and lower compart-

ments a'* g%, the upper compartment a' pref-

30

erably containing fire-brick or other refrac-
tory material arranged so as to produce a

~checker-work or staggered effect, to thereby
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retard the passage of the gases through the
combustion -chamber A’ and also to absorb
heat, and thereby maintain the combustion-
chamberat a high temperature after the sup-
ply of gases 1s cut off for a purpose as will
be described.

Thecompartmenta'®in the presentinstance
is represented as containing no refractory ma-
terial, for a purpose as will be desceribed. The
combustion-chamber A’ in accordance with
thisinvention communicates directly with the
apparatus to be heated, which in the present
instance 1s represented as a boiler A* which
may be of any suitable or usual construction;
but I prefer to employ a tubular boiler, the
sald boiler being connected with the chamber
A’ for the direct passage of the gases from the
sald chamber into and through the boiler.

In the present instance the boiler A®is rep-
resented as an upright tubular boiler and is
supported-upon and above the chamber A’,
and itis preferably provided with a feed-water
heater B® having its upper end or dome pro-
vided with a gas-outlet pipe b, herein repre-
sented as communicating with an upwardly-
extended pipe b’, open at its upper end and
normally closed by a valve or cover 6%, adapt-
ed to be opened and closed by an operating-
lever &? herein represented as provided with
an operating-handle, which may be a rod 0.

The pipe b may and preferably will be con-
nected to a downwardly-extended pipe 07,
forming the gas-inlet pipe of an air-Dblast
heater B% herein represented as consisting of
a casing 0° containing tubes 07, through which
pass the waste gases into a gas-outlet pipe 48

‘the said casing.

b® being shown as substaninally diametrically
opposite to the gas-inlet pipe 6° and commu-
nicating with the chimney or stack (% the said

‘gas-outlet pipe 0% being provided, as herein
The heater B*is fur- -

shown, with a valve 6.
ther pmwded as hereln shown, with an air-
inlet pipe 0", represented as commumcatuw
with the top of the casing 0% and an mr—_outlet

75

pipe b, Communieating with the bottom of

The air-inlet pipe b**is con-

nected to the air-outlet pipe «’ of the blower

B, as clearly shown in Fig. 2. - The air-outlet

pipe b for the blast-heater B® communicates
with the compartment a!® of the chamber A"
and constitutes the air-blast inlet-pipe for the

said chamber, it being provided, as herein

shown, with a valve 0!, by which the air-blast
may be cut off from the chamber A’ when so

desired.

The casingof the heatel b2may be p1owded
as herein shown with a partition - wall 0%,
through which the tubes or pipes b7 extend,

and which wall practically divides the heater

into two parts or separate heaters 2 3, the said
parts being provided with separate airinlets
and outlets, air being admitted into the part
2 by the pipe 6™ and into the part 3 by the
pipe b*'and conducted away from the respec-

8o
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95

tive parts by the pipes 0" 0%, the latter pipe -
being connected to the air-blast pipesa’a’ by

the pipes 0% b*% (See Iig. 2.) The air-out-
let pipe 0 may also be connected to the air-
blast pipesa’a’by the pipe b*and its branches
b* b*, (shown only by dotted lines,) this ar-
rangement of pipes being made fora purpose
as will be described.

In the production of the producer gases the
air-blast is carried through the bed of fuel ¢
in one direction—as, for instance, in an up-
ward direction—and in this case the air-blast
valve a is opened, while the air-blast valve
a® is closed, and in order to cut off communi-
cation between the lower end of the fire-pot
or producer and the combustion-chamber A’
the pipe a® is provided with a valve ¢, which
in the present arrangement is intermediate
of the producer and the junction of the pipe
a®> with the pipe «', and the pipe a*is also
provided with a like valve ¢’, by which com-
munication between the upper portion of the

| fire-pot or producer A may be cut off {rom

the chamber A'. When the air-blast is ad-
mitted at the bottom of the producer, the
valve ¢ is elosed, the valve a’ is opened, the
valve o is closed, and the valve ¢’ is opened,
so that the gases pass out from the fire-pot
through the pipe a* and through the pipe
a’ into the compartment ' of the chamber
A’, where they meet the air-blast admitted
through the pipe 0*%, and the products of com-
bustion orgasesresulting therefrom then pass
up through the checker-work in the compart-
ment ¢'* and from the said compartment the
gases pass up through the boiler, out through
the pipe b, and, it desired, they Inay pass

. through the upper end of the stacl or pipe
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' to the atmosphere, the valve b? being at ] therein, which in the construction shown in

‘such time lifted from its seat, or they may

pass down through the pipe b° through the
blast-heater B* and out to the stack b?% the
valve b* at such time being closed. It will
thus beseen that the gases on their passage to
the pipe 0'.or to the stack b are directly util-
ized for heating the contents of the boiler AZ.

In operation the fire is started in the fire-

Ppot or producer and the air-blast is admitted

to raise the fuel to a state of incandescence,
and steam or aqueous vapors may and pref-
erably will be admitted into the fire-pot along
with the air-blast in suitable quantities or
proportions to form a mixture of water-gas
and the products of combustion of the fuelq,
which mixture of gases is completely con-
sumedinthe heating-chamber A’. Thesteam
may be supplied, as herein shown, from the
boiler A*by a pipe ¢!, connected with the pipe
a* by a branch pipe provided with a valve ¢,
by which the admission of steam to the pipe
a* may be controlled, the pipe ¢* also com-
municating with the pipe a® and being pro-
vided near the pipe a® with a valve ¢, by
which supply of steam to the lower end of
the producer or fire-pot A may be controlled.
When the steam-valve c®is opened to supply
steam to the air-blast pipe a? and thereby to
the fire-pot at one end of the bed of coal, the
steam-valve ¢’ is at such time closed. The
steam admitted into the lower end of the fire-
pot A with the air-blast passes up through
the incandescent body of coal and produces
water-gas,which admixes with the blast-gases,
and the said mixture of gases passes out
through the pipe a* and through the pipe ¢
into the compartment a®® of the chamber A’,
where it meets a blast of heated air supplied
through the pipe 6 from the heater B? the
mixture of air - blast gases and water-gas

passingupintothecompartment a4, where the

passage of the same is retarded sufficiently
to effect complete combustion of the mixed
gases, thereby creating or generating substan-
tially great heat, which passes up through the
boiler A® imparting its heat to the water con-
tained therein, and passingout from the boiler
to the stack 6°, as above described. The gases
which passout from the boiler I preferto term
the “ waste” gases and to utilize these gases
in the heating of the air-blast in the heater
B When it is desired to reverse the course

of the steam and the air-blast through the

fire-pot or producer A, the valve ¢’ is closed,
the valve ¢ isopened, the valves a® ¢® opened,
and the valves a’ ¢® closed. In practice these
operations may and preferably will be ef-

fected simultaneously by means of a single

operating mechanism—such, for instance, as
a lever to which these valves are operatively
connected, so as to be operated reversely by
a single motion of the lever.
tion of the valves just deseribed the steam
and the air-blast are admitted to the fire-pot

or producer A at the opposite end of the fuel |

of the blast-heater.

In the condi-

FFig. 1 is the top of the said fire-pot, and pass
down through the incandescent body of fuel,
thence out through the pipe a? and through
the pipe o' into the compartment o of the
chamber A’, where they meet the hot blast ad-
mitted through the pipe 0 and commingle
therewith, as above described, complete com-

bustion being effected in the compartment a4,

the products of complete combustion passing
up through the boiler A% and out through the
pipe b to the stack 0% following the course pre-
viously described.

When the steam and air-blast valves are
operated by a lever or other single actuating
mechanism, a throttle-valve ¢ in the steam-
supply pipectisclosed until the fuelin the fire-
pot has been brought to incandescence, and

“at such time the throttle-valve ¢* is opened

and the supply of steam to the fire-pot placed
under the control of the steam-valves ¢ cb.
In practice I prefer that the air-blast admit-
ted into the fire-pot or producer A, which I

prefer to designate the ‘‘primary” air-blast,

should be of alower temperature than that ad-
mitted into the chamber A’, and in order that
the primary air-blast may be cold, if desired,
the blast-pipes o’ a® may be connected directly
to the outlet-pipe a” of the blower B, ashere-
inshown, and in order, when desired, that the
primary air-blast may be tempered by an ad-
mixture with it of a preferably moderately
heated air-blast the air-blast pipes a® ¢f are
tapped by the pipes 0% b*%, connected to the
heater B* by the pipe 0%, which latter may
be provided with the valve 6%, by which the
amount of heated air admitted into the pri-
mary blast-pipes ¢° a® may be controlled.
By reference to Fig. 1, it will be seen that
the air-blast pipe 6'* communicates with the

part 2 of the heater B% which part receives
the waste gases from the boiler A2 and there-

fore the air admitted into the part 2 of the
heater robs the waste gases of considerable of
their heat before the air admitted into the
port 3 of the heater is acted upon by the
waste gases. As a result the air supplied to
the chamber A’ is more highly heated than the
air conducted to the blast-pipesa’athrough
the pipe 0%, communicating with the part 3
If it is desired that the
primary air-blast should be more highly heat-

ed, a portion of the  highly-heated air-blast.

passing through the pipe b may be admitted
into the blast-pipesa®a® by opening the valve
b° in the pipe b*. In this way the primary
alr - blast admitted into the fire - pot or pro-
ducer may be brought to any desired or re-
quired temperature within limits, and by clos-
ing the valves 6™ 4% the air-blast pipes a® af
may be cut off from the blast-heater B-=.
The pipe o' as herein represented, is open
in the normally-operative condition of the ap-
paratus, as above described; butitisadapted
to be closed when it is desired to cut off the
fire-pot or producer A from communication
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with the chamber A'—as, for instance, when | and 3 are provided with a fuel-inlet d*’ at theii

1t 1s desired to clean out the said producer.
In practice the fire-pot or producer A requires
cleaning usually once in twenty-four hours,
and when it Is so desired to clean the same it
18 likewise desired to maintain the heatin the
chamber A’ ,and thereby in the boiler or other
apparatus, so that when the fire-pot or pro-
ducer A is cut off from the chamber A’ and
1s no longer doing its work the heat in the
chamber A’ and bhoiler A® may not be inter-
rupted, but may be maintained at the same
or substantially the same temperature. This
resultmayand preferably will be effected after
the manner herein shown and as will now be
described. In accordance with this feature
of the invention a gas holder or reservoir D,
which may be of any suitable or desired con-
struction, is connected with the pipe ¢! by a
pipe d® provided with a valve ? the said pipe
constituting the inlet-pipe for the reservoir
or holder D, so that when it is desired to cut
off the fire-pot or producer A the valve ® is
opened while the apparatus is running, and
it will be seen that a portion of the gases gen-
erated in the producer A will pass through the
pipe d* into the reservoir or holder D, from
which 1t will pass back through the pipe d?
into the compartment a'® of the chamber A’,
when the producer is cut off by closing the
valves ¢ ¢. When the demand for steam
ceases, the valve d! is closed and the refrac-
tory material in the compartment A, being
highly heated, retains the combustion-cham-
ber at a high temperature after the supply of
gas 1s cut off by the valve d¥ and prevents
the sudden cooling of the boiler, and thereby
avolds the tendency to produce leaks which
would result from such sudden cooling.

In practice it may become necessary toclean
the producer, say, once in twenty-four hours,
which cleaning process might take about one
hour, and during this hour the temperature of

“the boiler and of the combustion-chamber is

prevented from being reduced so as to be in-
jarious tothe boiler, as above described. IFur-
thermore, the chamber A’ and the boiler B?
may be cut off from the gas-holder D and the
producer A by means of a valve d'° in the pipe
a'%, thereby permitting the boiler, which is pro-
vided with the usual grate surface or bars d*?,
to be fired and used in the ordinary manner.

In Fig.1 I have shown one form of fire-pot
or producer; but I donot desire tolimit my in-
vention to the particular form therein shown,
as other forms of producer may be used, pro-
vided that the pipe connections with relation
to the bed of fuel remain the same. In Fig.
3 another form of producer or fire-pot A is
shown, 1t comprising two chambers connected
attheir upperends for the passage of the gases
from the bed of fuel in one chamber down
through the bed of fuel in the other chamber,
the said chambers being provided with the
cas-outlets a® at.

The fire-pots or producers shown in Ifigs. 1 |

top, normally closed by a suitable cover d*,
and the said inlet may be utilized to start the
fire in the producer.

The fire-pot or producer when made, as
shown in Figs. 1 and 3, with the extensgion ¢
may be provided with a suitable door d*% (in-
dicated by dotted linesin Fig. 1 only,) through
which removable grate-bars may be inserted
to support the main body of fuel when 1t 18 de-
sired to remove the ashes. DBy means of the
uptake or pipe 0', provided with the valve 0%,
the waste gases may be conveyed directly to
the atmosphere, thereby permitting access to
be had to the blast-heater and stack for pur-
pose of repairs without interrupting the work-
ing of the heating apparatus. Inthiscasethe
supply of air to the blast-heater could be cut
off by a valve d¥ in the pipe 0™ and air could
be supplied direct from the blower to the com-
bustion-chamber A’ through the pipes ¢’ ¢°,
branch pipes 0°¢ 0*%, and pipes 0% 0%,

I have hereindescribed the invention asent-
bodied in an apparatus for generating steam
and have represented the chamber A’ as pro-
vided with asingle boilerlocated above it; but
it is manifest that any desired number of boil-
ers may be heated by the products of combus-
tion passing through and from the chamber
A’, and so also the chamber A’ may support
or be connected with other forms of appara-
tus which 1t is desired to heat—such, for in-
stance, as a battery of retorts for the distilla-
tion of coal, and, for instance, heating or melt-
ing furnaces. The compartment a'® of the
chamber A’ is preferably left free from fire-
bricks, so that the heated-air blast may be
quickly and thoroughly commingled with the
gases.

From theabove description it will benoticed
that the processof generating the heat is con-
tinuous, and therefore 18 especially applica-
ble for power purposes, such as require the
heat to be continuously generated—as, for
instance, electric railways or other electric
power plants.

When the fire-potor producer Ais provided
with an extension a', with which the air-blast
pipe 1s connected, the said pipe will prefer-
ably have placed in it near its discharge out-
let or mouth a sereen d™.

I elaim— |

1. The combination of the following instru-
mentalities, viz: a producer provided at the
opposite ends of the fuel therein with gas-
outlets having means for controlling the pas-
sage of the gases outof the producer, air-ad-
mission pipes connected to the producer at
the opposite ends of the fuel therein, a com-
bustion-chamber separate from the producer
butconnected directly thereto by the gas-out-
lets for said producer, a boiler located above
said combustion-chamber, refractory mate-
rial in said combustion-chamber, and an air-
supply pipe for said combustion -chamber,
whereby the gases generated in the producer
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may pass directly into the combustion-cham-
ber and be consumed therein, substantially
as and for the purpose specified.

2. The combination of the following instru-
mentalities, viz: a gas-producer, gas-outlet
pipes connected to the producer at the oppo-
site ends of the fuel therein, air-admission
pipes connected to the producer at the oppo-
site ends of the fuel therein, a combustion-
chamber separate from the gas-producer and
connected directly thereto by said gas-outlet
pipes, and a separate air-supply pipe for said
combustion-chamber, whereby the gases gen-
erated in said producer are led directly into
the said combustion-chamber and are con-
sumed therein, substantially as described.

8. Thecombination of the following instru-
mentalities, viz: a gas-producer, gas-outlet

|

| site ends of the fuel therein, air-admission

pipes connected to the producer at the oppo-
site ends of the fuel therein, a combustion-
chamber separate from the gas-producer and
connected directly thereto by said gas-outlet
pipes, a separate air-supply pipe for said com-
bustion - chamber, a tubular boiler located
above said combustion-chamber, and refrac-

| tory material in said combustion-chamber

pipes connected to the producer at the oppo- |

which is heated by the gases consumed insaid
combustion-chamber, for the purpose speci-
fied. |
~ In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.
"WALTER R. ADDICKS.
Witnesses:
JAS, H. CHURCHILL,
J. MURPHY.
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