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.To. all wkmn it ma?x CONCEVTL: |
Beit known thatI, OREL D. ORVIS, a citizen
of the United States of America, residing at

Manhattan borough, New York, in the county

of New York and State of New York, have

invented certain new and useful Improve-

ments in Steam-Boiler Furn aces, of which the
following is a specification.

My 1nvent10n has reference to improve-
ments in steam-boiler furnaces, and has for
its object to provide a furnace for the gener-
ation of steam or for other purposes in thh
the gases resulting from the distillation and

| pa,ltIaI combustlon of the solid fuel are con-
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sumed at a high even temperature for the
purpose of producing the best available econ-
omy during ordinary conditions, while when
firing takes place, with the usual eonsequent
lowering of temperature, the gases arising are
still in a great measure consumed by the Ire-
generatwe action of the furnace, and loss in
efficiency caused by the escape of gases rich
1n unconsumed carbon is prevented

- With this object in view my invention con-
sists, essentially, in a furnace provided with

a dead wall forming with the side and front

walls a canfined fire-chamber and retorts lo-
cated in sald fire-chamber beneath the boiler

and extending contiguous with the side walls

of the furna,ce and sald retorts being open at
their bottoms and provided with openings at
their front ends for the admission of air and
their rear ends being open to communicate
with the usual combustlon chamber.

My invention also relates to means for in-
suring a proper water circulation and to using

torts.

The nature of my invention will best be un- |

delstood when described in connection with

the accompanying drawings, in which— -
- Figure 1 represents a t_tansverse vertical

section on the line 1 1, Fig. 3. TFig. 21is a
transverse vertical seetwn on the lme 2 2,
FKig. 3. Fig. 3 is a longitudinal vertical sec-

| tlon on the llne 3 3 F]O‘ 1.

Similar letters and numerals of reference

designate corresponding parts throughout the

several views of the drawings.

Inthe ex.ﬂ,mple 111ustrated I h&ve shown my
1mprovements applied to an ordinary return

50 -

tubular boiler A, having the usual setting, -

consisting of the side Walls B B, the front
wall C, and the rear wall D although 1t must
be understood that my 1mp1 ovements may be

applied to boilers of other constructions orto

furnaces adapted for other purposes.
In place of the usual bridge-wall, which

permits the passage of the products of com- .
6o

bustion overits top, I substitute a dead wall E,
which extends completely across the fur nace

and 1s made high enough to entirely close off -

the fire- chamber F f1 om the combustion-
chamber G&. This dead wall may serve as a
support for one end of the grate Iin the usual
manner. In the fire-chamber F.and a short
distance below the adjacent portion of the
boiler A are located two retorts R R, made
of suitable refractory material and prefel ably
arranged adjacent to the side walls B B of
the furnaee

The said retorts extend in the
lonﬂ‘ltudmal direction of the furnace, start-

ing from the back of the front wall and pass- '

ing through the dead wall E, and are pro- |
75

vided at theii bottoms with comparatwely

narrow openings 1, extending throughout

their entire length, for the entrance of the

products of combustwn
the retorts are open, as at 2, for the passage

of the products of combustion into the usual
‘combustion-chamber G, back of the dead wall
H, while their front ends are closed with the -

The rear ends of

exception of afi ‘aperture or apertures 4 for. ;-

the admission of air into said retorts from

the outside of the furnace.

the clrculatmmplpes for supporting the re- | the front end of the retorts may be effected

The closure of

in any suitable manner; but in praectice I

prefer to form an alr-chamber J at the front
end of each retort by means of a vertical
plate 5, having the aperture 4 therein, and
a horizontal closing-plate 6, placed horizon-

tally across the front part of the retort.

| This air-chamber is in commu-nication-=-With'

the external air by a passage 7, formed in the
masonry of the front wall O or through a

pipe laid in said masonry.

The quantity of

go

95

air admitted to the chamber J may be regu-

| lated by a register 8 or other usual device.

80 o
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The aperture 4is preferably located at the top | is pr actically p1 evented.
| of the retorts is transmitted to the front por-

of the air-chamber J, while the admission-
passage 7 enters at the bottom of said cham-
ber,so that thecold air is thoroughly diffused
in the chamber and heated before its admix-
ture with the burning gases passing through
the retort. If desired, air previously heated
in any usual manner may be supplied to the
retorts. Ior obtaining a proper circulation
of water and also to support the retorts R R
throughoutiheirentirelength pendent water-

legs 9 and 10, located, respectively, at the rear

and front of the boiler and communicating
with the water-space thereof, are mmuded
and said legs are connected Wlth each othel
by pipes 11, 12, and 13 with the interposition
of suitable headers 14and 15. In the present
instance a single pipe 11 leads from each of
the rear water- 160‘5 9 to the headers 14, fiom
each of which lattel extend two pipes 12 and
13, connected at their forward ends with the
heﬂ.dms 15. The pipes 12 and 13 pass below
the retorts R R, and the latter are provided
with suitable shouldels 16, which rest upon

said pipes, and therefore the retorts are uni-
formly supported throughout their entire|
~ length.

The Water—plpe% may be supported
;]us'b in front of the headers 14 by a wall I,
extending across the combustion - chamber,
which also acts as a bridge-wall in the LOIH-—
bustion-chamber G.

The gases resulting from tlie combustion of
the fuel on the grate T are drawn from the
fire-chamber It thIOH“"h the retorts R R, in
which latter they are ‘mixed with the air ad-
mitted through the apertures4in such quan-
tity as may be necessary to obtain substan-

~tially complete combustion within the com- |
bustion chambersformed by the retorts. The |

more or less consumed gases issuing froim the
rear end of the retmts enter the usual CO1i-
bustion-chamber G in close proximity to the

bottom of the boiler and on leaving said com-
bustion-chamber pass through the boiler- |

tubes and are lead to the chlmney from the
front of the boiler through the uptake and
usual draft connections, all as indicated by

~arrows 20. The circulation of water through

the boiler and p1pe system is as indicated by
arrows 21.

The front portion of the bmler.-—-—-th&t is, the
portion thereof within the fire-chamber—and

‘the retorts are subjected to the direct action

- of the burning gases and to radiation, where-

T

6o

by the retorts are brought to and mainfained

at a high temperature and the alternations

of high and low temperatures so destructive
to the boiler are avoided, since a lowermﬂ'@f

temperature is to a larrre extent prevented
highly-
By properly regulating the |

by the regenerative action of the
heated retorts
supply of heated air passing throu oh the ap-

ertures 4 a very perfect combustlon of the
gases at a high temperature is insured by

reasoh of the 1neandeseent condition of the

| tion of tem peratme

. 684,852

The radiant heat

tion of the boiler and to the front portion of
the circulating-pipes. While the furnace
is belng ﬁred, with consequent tendency to
lower the temperature, the retorts again act
as regenerators to supply heat to the gases,
thus tendmﬂ' to prevent a substantial reduc-
The products of com-
bustion on entering the usual combustion-

chamber G are at a very high temperature,

and a completion of combustion takes place
at a higher temperature than usunal.
While I have herein shown two retorts in

‘the fire-chamber, it is evident that a greater

number could be arranged therein or only a
single retort used and that sald retort or re-
torts could be supported by other means than
the circulating-pipes of the boiler. It is also
evident that the retorts imay terminate at the
front face of the dead wall E and the latter
provided with couemondmﬂ passages Com:-

municating with the interior of the retorts

and the usual eombustlon--chambel G.

What I claim as new ig— |
1. A furnace provided with a dead wall
forming with the side and front walls 4 con-
fined fire-chamber, and a retort located in
said fire-chamber and open at its bottom for
the entrance of the gases of eombustiony said

retort being pwwded at its front end with -

an air- heabmﬂ' chamber having an admission-
opening and a discharge- opemm in ¢ommu-
nication with the interior of the retort, and
said retort being open at its rear end for the

seribed.

2. A furnace provided with a dead wall
forming with the side and front walls a ¢on-
fined ﬁre-chamber and retorts located in said
fire-chamber and open at their bottoms for
the entrance of the ‘gases of combilfstmn 3 said
Wlth openmrrs for the_admlssmn of extemal
air and their rear ends being open and ex-

tended through the dead Wall to commuhi-
cate with the combustlon chamber; substan-'
tially as deseribed. |

3. A steam-boiler furnace provided with a
dead wall forming with the side and front
walls thereof a conﬁned fire -chamber, and
retorts located in said fire-chamber beneath
the boiler and extending ¢ontiguous with the

side walls of the fmfnace; said retorts being

open. at their bottoms and provided with
openings at their front ends for the admis-
sion of air and tlheir rear ends being open

and extended througll fhe dead wall to com-

municate with its combustion-chamber, sub-
stantially as described.
4. A steawm-boiler furnace provided with a

dead wall forming with the side and front
walls thereof a conﬁned fire-chamber, retorts
located in said fire-chamber benea.th the

boiler and extending contiguous with the side

retorts and the formation of smoke and soot i walls of the fmn&ce and smd retorts being
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| discharge of the ga,ses, substantially as de- '
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open at their bottoms and provided with - ‘In testimony wheleof I have hereunto set

openings at their front ends for the admis- [ my hand in the presence of two subscrlbmﬂ‘ B B

sion of external air and with open rear ends, witnesses. =

~and circulating-pipes placed in communica- S OREL D. ORVIS
tion with the water-space of the boiler and Witnesses: o
~ passing through the fire-chamber and sup-| = EUGENIE P. HENDRICKSON

| portmwthe retorts,subbtantla,llyas deseribed. A, I‘ABER DU FAUR J .
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