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_Ta aZl to whom these presents. shfdl come :

- companying drawings,

Lee,

EDMUND D. NOROROSS, OF AUGUSTA, MAINE.

- Letters Patent No.'99,585,_ dated February 8, 1870.

| HOT-AIR FURNACE.

| ' The Schadule'réferred to in these Letters Patent and mal:ing part of the same.

Be it known that I, EpMuxp D. NORCROSS of Au-
gusta, in the county of Kennebec, and State of Maine,
have made an invention of certain new and usefal Im-

provewments in Air-Heating Furnaces; and do hereby |

declare the following to be 2 full, Gledl and exact de-

scription thereof, due reference beuw lmd to the ac-
akmg part of this specifica-

tion, and in which—
Kigure 1 is a perspective zeﬁl esentation, aml |
Figure 2, a vertical section of an a,lr-heatmg a,ppa,-
ratus, embodymfr the fea,tm es Wthh compnse my m—

vention. |
Iu originating the invention herem deser led and
. which constitutes the SIleBGB—I]]ELttel of this pa,tent I

have consulted "economy, both in the original cost of |
the apparatus, and in the amount of fuel consumed by

it, the construection of the furnace being such that I.

obtain a very large. radiating-surface, and distribute
this surface at: the most av ailable point. for reoeptmn

ol heat evolved divectly from the incandescent fuel in

the tire-pot, as well as fromn the smoke and gaseous

- products of combustion escaping from such fire-pot,
thus cnabliug me to thoroughly consume the carbon.

of the fuel, and secure the greatest amount of lleat from
a given w elnht of -coul.

Various impr oveuwuts in the mecha,nml construc-

‘tion of an air-heating device .have made themselves

manifest in the course of the experiments which have

resulted in my present invention, and these mprove-
- ments will be herein duly expl.;uned |

The invention consists, primatily, in an armnge—

- ‘ment of the fire-pot and its sur mounting heat-radiat--

ing domeé, and a plurality of hmt—cﬂnducmng fines,
“ll{ﬂeb} the smoke and hot gases are caused to de-
scend from the dome to the. pmw:mnty of the lower
portion of the exterior of the fire-pot and ash-pit, and

to course about them before entering the smoke-es-_
“cape pipe, thus, in their passage throngh and exit irom
“the furnace, p.;u‘tmg with tlieir lafent heat, which is

eliminated tluul them into the hot-air chamber of the

~ device.

Secondarily, my present invention consists in a pe-
culiar construction, as well as application of the grate,
whereby not only clmkerb which may collect are ground
or reduced to such small bulk as to readily escape with

~the ashes; but the necessity of the use of a poker is
avoided, and I ain enabled to entirely remove the grate -

from the furnace, should oecasion or necessity dictate,

- Thirdly, and as a matter of mechanical construc-
tmn this invention Wwill be found to consist in. a mode
of suspending the lower encircling chamber or conduif

~or to tilt it into au 1nclmed posn}mn to remove stones,
- & |

j

same as in
‘1o point of novelty attaches itself.

- -!-t-‘i-b-m-—-—— .

from the overhanging periphery of the dome in such
manner or by such means that changes in cuudltmn of
the flues which constitute the suspensories, by reason
of variations in temperature, shall not loosen or injure

the joints between the parts, as hereinafter explained.

In the drawings which accompany this specification,
and which 111uatmte my inv entmn, I have represented,

at A, a furnace, of which « is the fire-pot, and b th{, .

ash-pit, the door of the formeér being shown at ¢, and

“that of the latter at d, the form .:md arrangement of

the said fire-pot and ash-plt being substantially the
many other furnaces in use, and to which

The door ¢ of the fuel-supply throat or chute eis

preferably lined or faced with tin, which is a good norn-

conductor of heat, the lining or dell]*"‘ being punetule(l--
at its Iower p&rb with a series of 111-1‘1111&1:8 through -
which, and a register made in the door, oxygen is ad-

‘mitted to the ﬁre—pot to aid in consuming the gases
‘therein. f

The fire-pot @ is smmounted by or pr olonfred into
an upright cylinder, £, this cyhndt—:l tLI‘I[lIH.:IbIHfT at top
in a semi-flattened spheroidal doine or mdmtm , g, this

radiator being provided, at any suitable pmnt in its

area, with a horizontal smoke-pipe, &, the purpose of

{ this pipe being to afford a direct dr mwtlt to the appa-

ratus when kindling a new or enhvemurr a spent fire.
The periphery. of tlie dome. g is consulela,b]v in ex- -

. cess.of that of the ¢ylinder f, and to the under pars

of this. ovelhangultr periphery, I secure the upper ex-
tremities of a series of upright tubes or radiating-

flues, 4 ¢ 4, &o., of comparatively small diameter, while

I abt‘wh the lowex ends of these tubes to the to pofa
horizontal yoke-shaped conduit or 1admt1ntr-clmmber

| 7, which nearly encircles the ash-pit, and pelhaps the

lower part of the hru-pot and for a considerable part
of its extent is concentric or thereabout with the dome

9, & free communication being afforded throughout the

said dome g, the pipe 4, and b&se conduit Jo
I secure the upper extremities of the pipe 4 4, &,c.,

‘to the dome g, in a peculiar and novel manner, that
| is, by means of short rods orbolts k, extending thr ough

ears or lugs 1 7', &c¢., cast upon the dome £, and upon

each ﬂue, as lepl esent(,d the base or radiator 7 being

secured to the pipes in like manner, by means of bolts._
m nv'y, &e., and lugs n w, &c., the said lugs being cast,
1espectwe1y, upon each "end of the plpes, a,nd upon E.L
contiguous part of the radiator 5. |
This radiator thus becomes suspended ﬁom the
dome, and is free to move with the pipes i 7, &e., un-
der any elongation or contraction of the sa,me by

reason of variations of temperature, thus eﬂ"ectudlly.

guarding against loosening of the joints at each end
of the pipes or Gther loca,htles, and maintaining ) un-




‘der all conditions and at all ttmes a perfect]y tlght
joint, against' leakage of gas to the hot-air chamber
of the furnace, it bemg understood that the joints be-
tween the_va-rious parts are properly packed with a
suitable cement.

By suspending the base-radiator j from the dome g,

I obviate a very great, if not insurmountable objec-
tion, lieretofore found to exist in a rigid union of any
kind of sucl parts, as the expansion and countraction
of the pipes, inseparable from their nature and ser-

vice, soon Joosen the joints, and permit of escape of

oas to the hot-air ehamber of the turnace.
Iach extremity, and, it may be, the centre of the

base-radiator 7, aré to be provided with doors, to per--

mit of removal of soof or other matter which may col-

lect therein, or to regulate the admission of air fo ifs

interior, fur the purpose of partially chiecking the
dmuﬂht upon the fire. |

The smoke-Hue I, leading from the dome g, unites
with a vertical flue or pipe, o, erected upon one eX-
tremity of the radiator j, and communicating there-
with, the sald horizontal pipe & being pwmded with a
suitable damper, p.

The grate which I have adapted in the present: in-
stance, possesses several points of novelty in its con-
struction, and in its combination with the ﬂre—pot and
ash-pit of the furnace. ~

Such grate is composed, in general, of two portions
« b, one of which, the upper, &, forms the grate prop-
er, a,nd is in form subsmntml]v of an annulus, with an
enclosed barred surface, such bars being armnfred radi-
ally or in parallelism, as may be deemed best.

The lower portion & of the grate is composed™ of

several radial or peripheral arms or bars ¢’ ¢” ¢, ema-
nating from & central head or block, d, the two por-
tions « 0" being pivoted together in such manner that
the former may be partially rotated upon or with re-
‘spect to the latter, by which means both an abrading
and a crushing actmn is exerted upon the clinkers
which may forr m, and which otherwise colle.ct and re-
mait ‘upon the grate. |

The lower portion or half I” of “the grate is provided
with several integral outstanding or l.,_Ltera,l piongs or
arms e e ¢, the purpose of these prongs being to rest
~upon ribs or ledges f* f* f', formed upon or applied to
the inner walls of the ash-pit of the furnace, and im-
mediately below the fire-pot.

Furthermore, and in completion of the grate, its.

lower portwn " 1s constructed with a long handle or

lever, ¢, extending out from its front pz«mt and some-

what to one side of its centre, the purpose of this
handle being not only to impart semi-rotary recipro-
cation or shakes to the lower part of the grate, but
to tilt sitch grate into & sloping position, for the pur-
pose of removing stones or other injurious or non-
combustible substances which may collect in or below
“the fuel in the fire-pot, the side-prongs or trunions ¢’ ¢
before mentioned, serving as a mrnmfr-pomt to facili-
tate this movement of the grate.

When the grate are in a normal or borizontal posi-
tion, the free end of the handle ¢ should be lodged
np(}n a hook or stud dﬂ]\td to the wall of the asli-
Plt | -
T'he employment of a grate, made as above de-
- seribed, dispenses withh the necessity of employing a
poker to clear the fire, and permits of this clearing
without escape of dust from the furnace.

- Its construction and operation are such that it may
be removed instantly and at any time from the ash-

pit, should necessity or desire suggest. it, thus en- |

abling a new grate to be mtrodueed “withous dlStI]lb—
ance to the furnace in general.

The operation of an zur-heatmg apparatus, organ-
ized as before explained, is as follows:

1.9
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Upou first igniting fuel within tlle ﬁre-pot the damp-
er p is to be. &dJuated in such manner as to open free
communication bebween the fire-pot and dome, and
the smoke- dleh‘lI‘gB flue, in order to produce great
~draught.

The fuel being sufficiently ignited, this damper is
to be partially or wholly c]nsed Wllen the smoke and
hiot gases from the incandescent fael are deflected.
downward:through the pipes or flues-i 4, &c., thence
into the base-r admtor or condunit 7, and from. thence
into the upright smoke-escape flue o, having, in their
transit, parted with their latent heat, which is dif-
fused by radiation fiom the dome g, pipes ¢ ¢, and base
7, into the hot-air chamber of the furnace.

Anequable draught and temperature are maintained
throughout the series of pipes 4 4, although, at first
sight, it might appear that those nearest the smoke-
discharge flue would attain the greater temperature.

The portion of the base-radiator g, at or near the
fire-pot and ash-pit, as well as its large heat-radiating
area, in combination with the pipes ¢ 4, enables me to
convey thie smoke and gases at once a;w.:my from the
smoke-discharge flug, and by conducting them through
a tortuous or indirect passage, entue]y extract from
them their latent heat, thus economizing greatly the
consumption of coal, and securing the best possible
results. :

I am thus enabled, not only to secure a very large
amount of mdmtmg surface in very small compara-
tive compass, but to locate this surface where it shall
come in direct conitact with the atmosplheric air at the
bottom of the air-chamber of the apparatus, and where

1t S]LELH receive the rrle&test amount of heat from the
fuel. =~

The construction of this- fm'nzwe is very simple,
which fa,ct adds to its other virtues that of very Iow
cost.

As it contains no complexity of parts, it is ver 1«
readily cleaned, thus doing away with theneccauty of
dismembering 113 annually.

A sliding or &d]ustf.tble collar should be applied to
the direct smokc flue, in order o compensate for ex-
pansion and contraction of parts, but for which pro-
vision, much injury would ensue to the brick- worh in
Which the ‘lppaldtub 18 enclosed

( ?{mn .

1. The arrangement, about the ash-pw a,nd lower
part of the hot-air chamber of an air-heating furnace,
of a jacket or equivalent device, GOIIE:tItlltHI” a-heat-
radiating surface, .wmmummtmg with the fire- -DoX,
so as to receive the heat and other products of com-
-bustion evolved from the fuel, substantially as f,md for
the purposes set forth.

2. In an air-heating furnace h.:wuw a considerable
portion of its heuf- I{L{lhhtlll” surface in the form of «
box or conduit disposed ;Lt or near the bottom of its
hot-air chamber, and about or near its ash- ]}lf Bi1S-
pending this radiator from the dome by upright ﬂue&
in such manner that variations in’ length (}f the.zae
flues shall not result in loosening of or injury to the
joints between such flues and dome and 1..1{11:11:01 or
other part, for the purpose explained. -

3. T'he mode herein described of nmtlnfr the dome
g, pipes 4, and base-radiator or box j, that is, by means

| of the show rods or-bolts & and m, and the ears I 4

n %, or their equivalents, for the pulpose e.mp].-.uned
4' The combination and arrangement. of the uap-

right flues 7 i, dome ¢, yoke or GUI]dlllt J, and smoke--

flue 0, in manner and tor the purpose as huembef{)m*

expl.-,uned

- 3. In combination mth the fire- -pot and dome of

an air-heating furnace, a range of upright flués, when

one end—plpe of such range is in commumcittlou mth




-

the mterlor of the dome, and with a closed flue or
‘conduit extending about the lower part of the fire-

box or ash-pit, and "the opposite end-pipe in commu-

- Dication with a smoke-discharge flue and the said con-

duit, essentially as explained.

6. In an air-heating or other 'apparatus, applymg_

the grate to the furnaee thereof, in such manner as to

Jlower 11:3 front edge, for convemence in removmg clmk- |
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ers, non-combustible matters, &G when such great _
is capable. of bemg entlrely removed fmm such fur-

nace.
DDMUND D.

- Wltnesses

NORCROSS.

- Wrinriam H. WOODBURY, -

Bexy. F GARLIN
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