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_.BASE-éBURNING HOT—AIR FURNACE.
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"“O ALL W IIOM I'L MAY CONCLR“T

Be it known that I, JAMES GRAY, of the city of Albﬁny, in the connty of Albany, and State of New:
York, have invented a new and improved Base—-Burmn Parlor, Portable, and Stationary Hot-Air Furnaces;
‘and I do hereby declare that the following is a full, clear, and exact description. thereof, refﬂrence being ..md
to the accompanying drawings making a part of this specification, in which—

Figure 1, sheet 1, is & front elevation of the furnace. |

Figure 2 is a section taken from front to rear; and in a vertical plune throun‘h the centre of the furnace,

Flgure 3 is a section through the furnace, taken in the horzzontal plane mdlcated by red line y y, fig. 2.

Figure 4 is a section taken in the horizontal plane z =, fig. 2.

qure 5, sheet 2, is a section through the furnace, taken in a vertical planc mdicated by the course of' red :
line ¢’ ' 1n ﬁg 4.

Figure 6 is a scction taken in the course indicated by red line z z in fig. 2.

Figures T, 8, and 9 are views of the fire- brick section which is used at the base of the supply-eylmder.

Similar letters of reference indicate corresponding parts in the several figures. |

" This invention relates in part.to cerfain novel improvements on the base- burmng stm e, for which Letters
Patent were granted to me on the 18th day of Qctober, 1864, which improvements are chicfly designed for
“improving the operation and usefulness of such stove ss parlov-heater, and also to adapt itfor a hot-air fur-
nace, for warming other apartments than that in which it is placed. ..f

The object of the first part of my invention is to remedy a serious objection which is found to exist in
base-burniug furnaces or stoves, in which the coal is fed to a fire-pot or chamber from a coal-supply cylinder or
reservoir, in consequence of the accumulation of gasin such reservoir, which commingles with air when the
‘reservoir is opened, and forms an explosive campaund This I avoid by forming a communication between the
upper pért of the.reservoir and anexit-pipe, which will allow of the escape of all gas, and consequently prevent
liability of explosmn when the supply passage leading into the reservoir is opened for introducing coal, and for
other purposes, as will be hereinafter described.

~ Another objection in bagé-burning stoves is the- admlssmn of cold : air, to be warmed through the lw ermost
chambers or bases of such stoves, which. keeps the lower parts thereof comparatwely cool, and aﬁ'ords little or
no radiated heat therefrom. This objection is removed by taking in the’cold air to be warmed at & point or
“points above the top of the fire-pot, so that the heat which is radlated from the la,ttel will warm the Iowel part
of the stove, as will be hereinafter described. | . -
- Another object of my invention is to obtain'a more umf‘orm distribution of heat thrnughout the.upper por-
tion of the stove, and to greéatly increase the superficial area of heat-radiating surfaces; at the same time to
provide for readily cleaning the passages for the products of combustion, and keepmg these passages free from
ashes and dust, as will be hereinafter deseribed.

Another object of my invention is to provide a dl..;.urrht _passage for the ash-pit, which is regulated by &
damper or valve, for preventing the escape of licht ashes and dust into the room durmg the shaking of the
grate, and also for affording means for regu]u.tlng the draught of the stove, as will be hereinafter described.

Another object of my invention is to provide the lower terminaiion of the coal-reservoir with a protection
of removable iron, or of fire-brick, or other refractory substance, which extends below the lower end of this
reservoir, and forms a cnntracted extension thereof belowan annular an-heatmg chamber, as will be hefemafter
~ described. . | |
| Another objeet of my invention is to provide, in a base-burning stove or furnece, for a free circulation of
air through passages which are made’ through and across the annular smoke-chamber ¢, into the annular space
@&, formed between the reservoir and'the inner wall D,’ which surrounds a space in which the coal-reservoir is
arranged, and which is also extended above said reservolr, for the purpose of augmenting the amount of heatin g-
surface, as will be hereinafter desarzbed .

Another object of my invention is to. combine with & coal-supply reservmr, and an annular hollow open-
work chamber, through which the pr oducts of combustion pass, an annular casing, in such manner that cool air,
-admitted into such casing, will-be caused to circulate through the openings which are through said chamber,
and become heated befme passing out of the casmg, as will be hereinafter -described.
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Anather object of my invention ig to employ, in a base-burninu hﬁf.’- air furnace, a chute or passaga, leuding__
through one side of the external casing, and into the upper ‘part of the coal-reservoir, so that coal can be

'convenmntly supplied to said reservoir throurrh the side,, mstead of throurrh the top of the furnace, as *mll bo

hereinafter described. |
To enable others skilled in the art to understand my invention, I will describe its constructmn and operations
In the accompanying drawings, A represents the base-plate of the furnace, upon thh outer and inner
walls a &' are secured, forming the ash-p1t Al, and also an outer.chamber, B, into which the passage b conducts
cool air,. On top of the ash-plt section is the outwardly flaring fire-pot, C, the bottom of which is a grate, CV,

“that may be ‘constructed in.the well-known manner, with the exception that.its shank or shakmg-bar can ba

made very short, in consequence of the large flaring mouth of the ash-pit, which is formed by the inclined and
arched plate a’, shown in figs. 1, 2, and 8." The inner and lowest edge-of the arched plate o extends nearly to

“the outer edge of the grate, so that & very short shank can be conveniently used for shakmg or tilting the.

grate. The entrance to the'ash-plt K will be- prowded with & door, applied to the outer cagsing surrounding
the furnace. - At the back of the ash-pit Al is. an opening, which communicates with an ascendmg flne; A3, that

- is provided with a damper, ¢*, and that leads into the combustion-chamber above the upper edge of the fire-pot,

C, as shown in figs. 2 and 6. . When the damper a® is opened, thexe will be an upward draught through the flua
A% which will carry off l:ght dust from the ash-pit during the operation of shaking the grate. Thls ﬂue will
also admit cool air into the combustion-chamber when the damper @’ i5 opened. |

The upper edge of the fire-pot C has an outwmdly -flaring rim, ¢, for med on it, to the outer edge of which
an annular wall, D, is secured, which forms, in conjunction with an inner wall, D’, a smoke-chamber, havmg its
lower end opening into the fire-space above the fire-pot C, and- surrounding the air-chamber G, and thence
through the vertical contracted passages e e, opening at their upper ends into a a hollow ring, ¢, thence through
the horizontal pipes d” d’ d’ to the exit-pipe F’, shown in figs, 2, 8, andr¥. _'

The lower end of the inner wall D’ is curved or contracted, and secured to the lower end of the coals
reservoir E, so as to form an annular space, G, between the reservoir and said wal D’, as “cleaily shown ‘in
figs. 2, 4, and 5. The upper. end of this ‘chamber or ‘spacé G communicates with the mr-space G, Whldh is
formed by, the external casing H, which encloses the entire 11ea,t1ng-arrangement |

The open-work section F, which caps the annular smoke-chamber d, is composed of & number of verl'.wal
contracted passages, ¢ ¢, opening at their upper ends into a hollow ring, ¢’, above the h:ghest point of thé coal-
reservoir, as shown in the drawings, The smoke or products of combustlon is conducted off to the main or’

central exit-flue; ¥/, by means of the radial pipes d’. .This mode of constructing the open-work section T

affords 2 very large amount of .air-heating surface, and also concentrates the heat, by retarding the draught or

osecape of the heated products of combustion. It will be seen that the main flue I/ is arranged over the centre-

of tlie coalreservoir E, and that communications are made with this flue by radial pipes, which are also arrangéd
over the coal-rzservoir, and form heatlng-chambers for the surrounding air. This arrangement of the fluo F/

~-will cause the heated products of combustion rising from the fire-pot to ascend equally on all sides of the annular

chamber J, and through all of the contracted ‘passagés e ¢, so that every part of the furnage will be uniformly
heated. Below the open-y work section F, and above the upper edge of the fire- pot C, circular or elliptical or

- other-shaped air-passages, f f, are made through the two walls DD/, and space d, for the purpose of allowing

of a circulation of air between -the space G and space G’. These passagesf allow air from the chamber G/ to
enter the space G below ‘the section F, and to become heated by impingement upon the inner wall D’.
- The external casing H, which encloses the entire heating- -arrangement above described, is provided at its

upper end with one or more hot-air escape-flues, I, from which the heated air is canducted into upper apart-

“ments, or wherever desued and it is also. prnvlded with door- openmrrs, K, L, and M, leading into the ash-pu;
" section, into the combustion-chamber or fire-pot, and also into the coal-reselvmr. Tha Intter opening com-

municates with the coal-reservoir E through an inclined passage or chute, J, which is pmv,tded with a damper,
" g, by which the comimunication can be cut off at pleasure. This passage J also commuricates mth the flue:

¥, thruugh the hollow ring ¢ and horlzontal plpe or pipes d’, as shown in figs. 1, 2, and. 5 so that when the

damper § is open, the gas from the ‘coal-reservoir will be. carr:ed off into the main fluc. . The passage leading

" into the chute J should be provided with an outer door; so, also, should the " passaﬂe through casing H; which

[l FTI

leads into the combustion-chamber be provlded with a door or window. ~“The cool air may be admitted into the
cu.smg H through the opening &, leading into the space surrounding the ash-pit, as shown in figs. 2and 5. This

‘casing may be mnde of metal, or it may consist of brick-work built up around the heatmg-apparatus.

I protect the lower ends of the coal-reservoir X, and wall D’, where -these parts are united to form the
smoke-passage d and an-s.paca G, by means .of iron, or of ﬁre-brlck, soapstone, black lead, or other suitable
refractory substance, which is made up in the form of a cylinder, in sections A &, which sections hmre ahaulders, |
t, formed on their external surfagas, by which they ate supported in place upon the annular lip j. These sec-

‘tions % are made of the required shape, and secured together by means of two ‘metal plates, k%, and vertical

bolts 7.7, as shown in figs. 7, 8, and 9. The top plate or flaving ¥ing, k, protects the upper pait of the lining
% from j 1nJur3r by the desceudmg coal in reservoir-E, and the lm'rer shouldered ring %’ sustains the lining-2 upon
the lips. When these segments are made wholly of iron they can be cast in the required shape, and fitted in
their place without the use of the metal plates and vertical bolts, as described. Two or more of the segments -
or sections 2 make the cyhnder complete, and. in this form they may be put.in® place from the.bottom of the
reservoir, and made to form a firm and substantnl fixture.. They may be readily removed forlepmrlng, without

taking the furnace asunder.

Having descrihed the mode of constructing the stove or furnace, I mll now brleﬂy descube the opemtlon
of the same. |
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‘The fire is started upon the grate, through.the front door leading into the combustion-chamber, after whiclt
the fuel is supplied through the coal-reservoir. Before coal is put into this reservoir, it is necessary to draw
out the damper g, and allow the gases to escape into flue F/, after which the door leading into the passage or
chute J can be safely opened. - It will be seen that the damper g can be ppgned or closed when .the front door
leading into the chute is closed. | B o | o

- When it 1s desired to shake the grate; the damper @* is opened, so that the light dust and ashes will be
drawn up through the pipe A% instead of escaping into the room from the ash-pit-door. This damper a®is also
a perfect regulator to the draught of the furnace, diminishing it ‘while open, and increasing it while closed.

- The fire-brick lining A, being made in sections, each section being. secured firmly between ring-segments,
as described, is protected, itself, from injury, and serves to protect the lowerends of the reservoir-cylinder and
wall D/ from the intense heat of the fire.- .By making this lining of segments, separately secured between
‘metal plates, these segments can be-applied, to or removed from the bottom of the réservoir at pleasure, without
disturbing other parts of the stove or .fuf_na,c"e'l?a - When these seguients are made wholly of iron, they also serve
to protect the lower end of th'g;é"re.é:ér_voif_—dyl_f_ﬁder.'aﬁd wall D/ from the intense heat of the fire. They can also
be applied to or removed from the bottom of the reservoir at pleasure, without disturbing other parts of the
stove or furn'z,mcar.' R L e S T o
 Bymy invention, I not only heat the air which is allowed to circulate thrqﬁgh the heating-flues or cham-
‘bers, below the top of the coal-reservoir, bub I also provide for -héai;iﬁg air above this reservoir by heating-
chambers, iﬁ?hich@re-_d_rra,nﬂged above it. 'And while this is the case, I also provide for causing the heated prod-

ucts of combustion to rise on all sides of the f;ilfliﬂce,"é.ﬂd,tllen_ pass horizontilly over the coal-reservoir to a |
central outlet, thereby securing an equable-distribution of heat through the stove, above the combustion-chamber, -
and outside of thé coal-reservoir. . o o o

I do not claim in'a base-burning furnace any combination with a sinuated body, nor-do I ¢laim any combi-

nation with the annular flue-ring ¢’ and short connecting-pipes e, nor do I claim the combination of the annular -
flue-ring ¢/, the short ﬁpi::in_nébtiﬁg-pipes ¢, and the’sliding damper g. | |

‘Having described my invention, what I laimd ‘ag néw, and desire to secure by Lietters Patent, is-—

]
.

I. In a base-burning stove or furnace, which has a supply-cylinder, I elaim an_escape-passage-from the
chute J through the horizontal pipe d’, or the hollow ring ¢/, into the flue ¥, substantially as described:

2. Providing the: chute J, leading through one side of the’ external casing into the cylinder E, with a
damper or valve, g, substantially as deseribed.. - . - . - . T R ._ R

3. The construction of the double wall ¢ylinder D D/, annular chamber d'd, and air-passages ff, substan- -
tially in the manner shown and described. S B
-4, Thbe combination of the magazine I, outer casing H, with the hollow open-work section F,and the
annular chamber J d; with air-passages f f, erogsing it, of 'a base-burning air-heating furnace, substantially as
“deseribed. =~ | SR LS | o
5. The combination of the magazine B, central exit-flue FY, and ascending annular flue d, leading from the
fire-chamber, substantially as and for the purpose described. e | |

6. Conducting-the heated products of combustion, rising from the fire-pot C, around and over the coal
supply cylinder, (and discharging them into a central flue, directly over the centre of the said supply-cylinder,)
in combination with warm-air chamber Gand G/, such chamber being enclosed by.wall H, all for the *purpose
of heating air whidh is to be used for warming apartments, substantially as described. . o

T. Making the iron-protector or the guard-plates & % of the fire-bricks {or their equivalents) portable in
segments, so that they may be removed through the lower end of the magazine E, substantially as described.
-8, Iclaim, in the construction of a base-burning air-heating furnace, having & magazine, Ii, an- annular
circulating-air chamber, and an annular smoke-passage, botl surrounding sajd magazine; and situated between
the same and the annular wall D, the inelined chute or passage J, provided with a valve, g, and  gas-escape
conduit, and adapted to serve as a means for introducing coal into the magazine from a noiut which. is” below
the top of the outer casing, substantially as described. | | L |

9. The flaring arched opening of the ash-pit A/, formed by the inelined plate @ substautianlly as described.

10, The combination of the scctional lining 2 A with annulav circulating space G and jacket or wall D/,
substantially in the manner deseribed and shown. | - S -

11. The combination of the magazine E, damper or valve. g, the horizontalpipe or pipes d’; and the hollow
ring ¢/, substantially as deseribed. o - T

12. The ayrangement of flues &' and ¢’ so that they can be cleaned by u’sir}_g_hn;ﬂex'ible-hn.n:]led:_bt'ush from
inside of the door leading into the coal-supply cylinder or reservoir, substantially as deseribed.

13. In a basc-burning air-heating furnace, having a magazine, B, I claim a doorway or. passage, provided
with a door or window, and opening. into ‘the combustion-chamber through tlre outer casing of the furnace,
substantially.as described. | o S - R

14. In a base-burning air-heating furnace, having magazine; B, I claim a pussage, covered by a door or.
window, and leading into the combustion-chamber, through and across the air-chamber formed by the -exterior
case or wall and the outer wall of the furnace, substantially in the manner and for the purposes deseribed.

 JAMES GRAY..

- Witnesses: -
T. W. STeVENS,
Heruan H. Russ.
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