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To il whom Lt MY CONCErTL: |
Beitknown thatl,GEORGE A. W. ARNHOLT

- Philadelphia, (post-officesame,) in the eounty

of Philadelphia and State of Pennsylvanm

have invented certain new and useful Im-
provements in Smoke-Consumers; and I do

~declare the following to be a full, clear and
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exact description of the 111ve1:1t10n such as |
will enable-others skilled in the art o which- |

1t appertains to make and use the same. _
-Theinvention relates to smoke-consumers.

_ The object of the invention is to provide a

more complete and effective arrangement of

apparatus than has heretofore been employedf

for this purpose, whereby substantially all

the smoke and other combustible gases gen-

erated in a furnace will be consumed thereby
largely reducing the quantity of fuel em-
ployed, and thereby doing away with the
smokestacks and uptakes ]161 etofore used for
carrymﬂ* off the products of combustion and
preserving the atmosphere from contamina-
tion by the discharge therein of unconsumed

_smoke and gases.

- With thls and other obJectS in view the in-

o ventmn consists of certain novel features of

. construction, combination, and arrangement
. .. -of .parts, which will be herema,ftel more fully

deseribed, and partleularly pomted out in the
-_appended claim.

In the aceompanjmhfr dlamng I have illus-

" trated my invention in longitudinal vertical
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section, the upper end of the return- flue be-
ing dlstorted to show it in perspective.
Referring to the drawing, 1 denotes a hori-

zontal tubular boiler, 2 the furnace-casing, 3
‘the bridge-wall, 4 the fire- box, 5 the ash -pit,

- _and 6 the smoke box.

7 denotesa return-fl ue which leads from the

ash-pit 5 under the bridge-wall up through
the top of the furnace-casing and is prowded
with a cold-air-inlet opening 8 and with a

~ braneh 9, which projectsinto and communi-
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cates Wlbh the smoke-spaee 10 of the furnace.

- The bridge-wall is provided with a passage

11, Whlbh communicates with the flue 7 at a

-pomt contiguous to that at which said flue
| commumeates with the ash-pit 5 and commu-

nicates with the fire-box at a point 12.
13 denotes a steam-pipe leading from the

steam-space in the boiler through the fur- |

at its forward end and immediately in ad-
vance of the forward end of the boiler, thence

back again under the boiler, and thence up-f'._.-,
wardly and provided at its rear end with in-
jector-nozzles which are located in the verti-

cal portion of .the flue 7 immediately below
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| nace-casing, thence into the furnace-casing
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the cold-air inlet 8 and branch 9-of said flue. 60
In operation the unconsumed produets of -
combustion and gases escaping from the fire- -

box will pass under the boiler, ovér the bridge-
wall, thenee through the boﬂel - tubes a,nd |

throuﬂ'h the forwa,rd end of the boiler, thence

upwardly into the smoke-space 10, thence

from said smoke-snace through the bra,neh 9

they are forced by the steam-jets downwardly
into the horizontal portion of the flue 7 and

are combined with fresh air drawn i in throuﬂ'h

the opening 8 in said return-flue. ~In bemg

discharged through the forward end of the

return-flue 7 part of the gases and products
of combustion, combined "with the super-
heated steam and fresh air, will be discharged

‘into the vertical portion of the flue 7, where - -
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into the ash-pit under the grate, while a part .

-will escape through the p&seage 11. in the
‘bridge-wall and be discharged over the grate
and at a point to check or retard the escape
of the fresh unconsumed gases and products
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of combustion and hold them as 1t were, in _

| suspension and cause them 60 be more thor-
oughly consumed by the flame in the fire-box,
which flame is augmented or intensified by'

the steam-laden fresh air and unconsumed
gases and products of combustion escaping
from the forward end of the return-flue mto
the ash-pit under the grate.

From the foregoing deecrlptlon taken in
connection with the accompanying drawings,
the construction, mode of operation, and ad-
vantages of my invention will be readily un-

derstood without requiring a more extended |

explanation. -
Various changes in the form, proportion,
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and details of construction may be made with-

in the scope of the invention without depart-

ing from the spirit or saemﬁemw any of the

advantages thereof
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Havmg thus described my invention, what
I claim, and desire to secure by Letters Pat-
-ent, 18—

The combination W1th a furnace- caeinﬂ' and
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its ash-pit, its fire-box, and a bridge-wall, of | said fire-box into the smoke-space benecath 13

a tubular boiler supported above said bridge-
wall to form a smoke-passage therebetween,
a return-flue extending from the ash-pit to
the rear of the casing and thence communi-
cating with the smoke-space in the casing
above the boiler, and with the atmosphere,
said flue at a point adjacent to that end com-
municating with the ash-pit being provided
with an opening, and said bridge-wall being
provided with a passage which communicates
at one end with said opening and at the other
end with the fire-box at a point contiguous to

the escapeof the productsof combustion from |

the boiler, and an injector for forcing the
smoke and products of combustion from the

smoke-space above the boiler and fresh air

through said flue under the grate and into
the fire-box, substantially as set forth.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.

 GEORGE A. W. ARNHOLT.

Witnesses:
CHARLES P. ARNHOLT,
ANDREW SCHIMMEL, Jr.
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