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UNITED STATES

PaTenT OFFICE.

EDWIN R. CAIIOONE, OF NEWARK, NEW JERSEY.

STOVE.

SPECIFICATION forming part of Letters Patent No. 698,799, dated April 29,1902
~ Application filed December 14,1899, Serial No, 740,313, (No model.)

To all whom it nm,y CONCern
Be it known that 1, EDWIN R CAHOONE, 2
citizen of the United qt&tes, residing at Neow-

ark, in the county of Hssex and State of New -

Jersey, have invented new and useful Im-
provements in Stoves, of Whlch the following
is a specification.’

My present invention rela,tes to improve-
ments in stoves designed more especially for
burning soft or bituminous coal.

The invention has for its object to provide,
first, means for introducing. jets of highly-
hemted air into the fuel-chamber; seoond to
provide means for uniformly . 1ett1nﬂ' heeted
air into the fire-pot atb different molmatlons,
third, to provide in a stove structure air-heat-
ing chambers wherein the air is heated and
dlreoted to a superheater, from whence 1t 1s
delivered to the fuel; fourth, to provide

means forequalizing the heated air delivered
to the bed of fuel from a series of pipes or |

tubes; fifth, to provide.in a stove a structure
which will eselst toward producing more uni-
form and perfect combustion, this result be-

‘ing brought about by the amanﬂ'ement of the

serles of Jet-tubes the means fm introducing
superheated air to said tubes, the partwular
construetion of the air-duct, and the equal

distribution of heated air to the fuelfrom the’

sides.
Many other objects and advantages will be
hereinafter referred to and be pertloulelly

" pointed out in the claims.
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- 14,15, and 16 are views of dif
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In the drawings forminga pa1 t of this speci-

fication, Figure 1is a perspeotwe view ol my |

improv ed stove, the feed-door being open.
Fig. 2 is a detail view of an air- superheetel
I‘Jﬂ 3 is a horizontal section through the feed-
door IFig. 4 1s a vertical section of a stove,
showing moreclearly my improvements. Ifig.
5isa side elevation with parts removed. Fig g,
6 is a section on line 6 6, Fig. 4. Fig. 7is a
view of a tip. Fig. 8is a detall perspective
view of a tip, the parts being separated. IKig.
9 is a horizontal section on line 9 9 of Kig. 9,
showing the air-heating chambers in thesides
of the stove. Fig. 10 shows a modified form
of a superheater and tubes, Iigs. 11, 12,13,
erent f01 ms of
pipes or tubes for delivering air to the fuel.

Ifig. 17 is a detail perspeotwe view of the end |
Fig. 18 is a Vlew of a modi- |

of tho air-duct.

' fied form of means for dellverinﬂ"a,ii to the

fuel. Fig.19 isa detail cross-section on line
1919 of Fw 18. Fig. 20 is a cross-section of

the feed- dom showmﬂ' the mica window omit-

ted. Fig. 21l 1s a seotlonal view showing the
applloetlon of several modifications. Iig. 22

is a front view of the air-superheater “dis-

closed in Fig. 21. Fig. 23 is a diagrammatic

55
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view 'showing a baffle-plate in the panel in

the side of the stove. Fig. 24 is a sectional
view of a still further modiﬁed form for di-
recting heated air to the fuel, the shield or

‘burner-plate having a concave smooth sur-
Fig. 25 is a detail view showing one

face.
form of securing the front burner plate or
shield to the alr- duot Fig. 26 is a horizon-
tal sectional view of the dewoe for furnish-
ing currents of air to the rear of the. fuel.
Fw‘ 27 is a modified form showing a struec-
ture for injecting heated air throuﬂ'h perto-
rations in a superheater depending ‘from the

stove-top. Fig, 28 is a detall perspective

view of a peep-window and its parts.
The numeral 1 represents a cooking-stove

constructed more especially for bmnmn' soft

or bituminous coal. However, I do not de-
sire to limit myself to the use of any particu-
lar kind of fuel or-stove. A fuel-magazine
2 and an air-duct 3 are employed the detells
of which will be hereinafier referred to.
Theterm ‘“fuel-magazine ”” as used through-
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out this description and the claimsis intend-

- ed to refer to a fuel-magazine as ﬂ'enerally

understood or to a fire-pot.

Between the stove sides 4 and the hmnﬁ* of
the fuel-magazine are chambers 5, formed by
ribs 6, which project from the inner sides of
the stove- lining 7. There will preferably be
passages or subohambere in said chambers,
through which air is admitted to, first, tho
mr—duot 3: second, a series of tubes 3, whwh
depend from a supe1heeter secured to the un-
der side of the stove-top; third, the tubes 9
depending from a superheater eeoured to the

feed-door 10, and, fourth, the inner face of

the mica around a peep- hole 11 and a flue
adjacent thereto and which enters the fuel-

| maﬂ'azme behind the air-duct 3.

The feed-door 10 is hinged, as at 12 in the

QO

> 95

ICO

usual manner and 18 prefelably cash or pro-

vided with a concave seat onitsinner sideto
accommodate a superheater 13, having pro-
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and toward the bed of fuel the series of pipes
9, the exits 14 of theend tubes 9 beingslightly
smaller in diameter than the exitsof the tubes
nearest the center for the purpose of equal-
izing the air, as will be hereinafter referred
fo.
of the feed-door10isseated a combined mica-
window carrier and lock 15, so constructed
as to provide means for holding windows op-
posite the depending pipes or tubes 9, which

will when the slide is thrown to the right |

lock the feed-door in a closed position and at
the same time bring said windows 16 opposite
the pipes or tubes, so that the attendant may
see the condition of the fuel.

1 do not desire to be limited to the exact
construction of thesuperheater and the tubes
projecting therefrom, as it is evident that
the superheater and the tubes may be made
separately and be secured together in any
suitable or well-known manner.

Ailr is admitted to the air-heating cham-

‘bers located, preferably, on both sides of the

stove through inlets 17, and the exits 13X of
sald air-heating chambers beingin alinement
with the ends of the superheater 13 when the

feed-door i8 closed a continuous supply of -

first heated and then superheated air is de-
livered to the fuel.

The tubes}S, depending from the stove- top,
have formed -on their upper ends a super-
heater.1S, which extends over the fuel-maga-
zine and. abov ‘the bed of the fuel. This
superheater communicates with passages 19
of the heating-chamber 5.

The air- duct3is composed of two sections,
forming a main frame 20, perforated, slotted,
or the equivalent, as at 21, whereby the air
will be broken as it is dmtmbuted or- jetted
to the fuel. The sections 20 have flanges 22

at their ends, seated when the.parts are as-
sembled in in-tegml. supports projecting in-

wardly from the sides of the stove, said sup-
ports being shown and described in my co-

nending application, No. 621,994, filed Feb-.

ruary 14, 1899. A horizontal flange 23 pro-
jects forwardly from.the front section andis
seated upon a flange 24, extending from the
superheater 13. By thisarrangement—that
is, the integral supports for the ends of the
air-duet, together with the horizontal support

- 24—asecureand convenient meansis provided

0c

for not only locking the two sections of the
main frame 20 of the air-duct together,

position and dlspensmn* with separate means
for holding said frame together. Further-

more, Such a eon%truetlon enables the re-

mav:’al of the air-duect from the stove for re-

pairs, or if :it is desired to repair the fuel-

magazine the air-duct can .be quickly re-

moved and full access to the inside of the
magazine can. be had,. the stove-top having a-
removable section 1* to enable said duct to
be-withdrawn.

Sections 20 at the meeting
end‘a (see Fig. 17) have lugs 25.

Between thesuperheater 13 and the back

buat
also for rigidly holding the parts in a relative

| :
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Jecting therefrom into the fuel-magazine 2 | slot 26, into which a tang 27 of the opposite

section is seated, DlOVIdll’lﬂ" one way of posi-
tioning the par ts while assemblmﬂ* the duct

tmebure ‘at the same time a,ffmdmfr an ad-
ditional means for maintaining the duct in
a rigid position. Located on the inside of
the frame 20 are baffle-plates 28, forming an

} additional heating-surface for the air to act

upon and be broken as it is being drawn to

the fuel.

terposed intheair-heating chamber 66 ,Jformed
between the air-duct and the shield or burner-
plate attached to the air-duct. While this
is only used in some cases, 1t is under cer-
tain circumstances a most efﬁment means for
breaking up the air. -

The ftame 20 is open at its 1ower end gmd

~accommodates one or a series of separable

tips 29,-secured in a fixed position by means
of bolts or any other preferred locking de-
vices. Each tip-section is hollow and has a

series of notches 30 around the inner edges,

and one section has lugs 31 fitting openings
32 1n the opposite section.
parts of the tips are relatively held together,

and the notches 30 being in alinement with

each other air-exits 35 are formed. While
I have shown thegroovesin the sections when
placed together forming round air-exits, I

would have it understood that the notches 30
gth and shape
to form enlarged air exits or passages, as.-the

can be cut out any desired len

condition of the fuel might warrant. The
lugs 31 are so proportioned as topreventthe
sections from abutting against each other,

leaving aslightair-space 33 between the walls

of said sections when the tips are assembled.

I provide this air-space 33 as an additional

means for delivering air in some cases by jets,
in other cases by diffusion, which will depend

on the condition of thelay of the fuel inor to
‘which the air is being delivered, the grooves
34 on the outside. of the tip- seetmns being

provided for the purpose of directing air- -CUT-
rents to the fuel from the air-duct. -

In the air-duct at a:-point near the uppel

end 1s a balfle-plate 3o. In general construe-
tion and for the purpose of this invention it
18 approximately concave below and is pro-
vided on its outeredge with a seriesof notches

36 to permit air to pass and be.broken into

particles, that it-may become more readily
and thoroughly heated asit isdelivered to the
main rair-chamber in the air-duet from the
passage 37 in the air-heating chamber. 5.
Before the air-duct is positioned a burner
plate or shield 65 is applied -to the rear side,

forming between said plate and the duct the

air- chamber 66. DBy.constructing this shield

with relation to the duet it is -he’ld-in'-place-by
the integral supports in which the air-ductis
located, thus avoiding. senamte means for
holdmﬂ‘ said plate. . -

The sh1eld or burner -pla,te 67 apphed to the
front of the duct, is secured . in place, pref-
In one is a | erably; by Sepmate means, and the means I

In Fig. 4, 28° remesents a wire-gauze in-

In this way the

70
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prefer to employ consists of a bolt or pin 68,
provided with a head 69, having a kerf there-
in and a T-head 70 at the opposite end. A
slot 71 18 formed in the burner-plate large
enough to permitthe head 70 to pass through,
but not the head 69. An oblongslot 72 in,the

front wall of the air-duct permits of the en-

trance of the head 70, whereupon the bolt 18
given a turn, so that the wings of the T-head
restagainst the duct-wall, holding the burner-
plate securely in posmon
The fire-pot lining 7 is grooved, as at 42,

and is constructed, prefe1 ably, of a single per-
forated piece slightly set in a short (listanee
from the sides of the stove, forming air-heat-
ing chambers 43 below the air-heating cham-
ber 5, sald chambers 43 being supplied with
alr from the ash-pit. The flan gesorribs 6 are
preferably cast on the lining formlng, with

the stove structure, the air- pa.ssaﬂ*es 17, 19,

and 37.

An opening 44 communicates with a pas-
sage 45, which admits air to the peep-opening
to prevent soot accumulating on the mica
window. Inconnection with this peep-open-
ing novel means for securing the mica 46 in
position is provided. A seatorslight depres-
sion 47 is formed in the flange 48 around the

top of the stove to receive the mica, the lat-

ter being retained in position by a plate 49,
having a slot 50, corresponding to the peep-
opening. !
to the flange of the topin any preferred man-
ner,but preferably by bolts 51 passing through
the ends of said plates and the flange.

On each side of the stove 18 a damper 52,
being so constructed as to cover each of the
openings of the passages 17, 19, 37, and 44
simultaneously, onein proportion tothe other.
This damper, as shown in Fig. 5, is L-shaped
and has three openings in the horizontal por-
tion thereof, which register with the three in-
let-ports leading, respectively, to the super-
heater 18, the air-duct 3, and the peep-open-
ing 44, the vertical portion closing the air-
passage 17 leading fto the superheater at-
tached to the feed- door

A rod 53 extends across the stove and has |
on each end a depending arm 54%, each of

which hasaslot 55 atthe lower end en g&ging a
pin 50, the latter projecting from the damper-
plate 52. Suitable thumb-pieces 53* on the

damper provide a ready means for operating.

the device.

While I have deseribed the dampex-platesl
as being approximately L.-shaped, I have done.

SO merely for econvenience in structure, it be-
ing evident the location of the openings can

be at any convenient place and the damper
adapted in shape to conform to the location

of sald openings. This construction enables

me to admit air to the various openings which
lead to thesuperheatersandair-heating cham-
bers proportionately and simultaneously.
Panels 54 are applied-to each side of the
stove and are designed more especially as a
finish., However,they have anddditional pur-

This plate 49 is secured or clamped

!

tion and is slightly wider.
flanges 65* have notches 67*, which when the

-.8

pose, in that they provide air-chambers 55°
and 56%, the lowerchamber 56* being the cham-
ber in which the air is heated that is ejected
through the openings in the stove-lining to
and throucrh the fuel. The upper chamber
55 has openings orslots 57, through which the
air from-the atmosphere is admitted. This
chamber communicates with the inlet-open-
ings 19, 37, and 44. Each panel is divided

70

75

into two chambers by a division-plate 58, held -

in place by lugs 59, cast on the inner side.
However, 1 propose to either cast this parti-
tion with the panelor make itseparate. Lugs
60 projectfrom the lower end of the paneland

30

fitin slots in the stove structure, and acatch-

button 61 at the top serves to mamtam sald
panel in proper position. |

The back wall of the combustion-chamber
or fire-box is made up of a series of bars or
sections 62, as in Fig. 26, each preferably com-
posed of a vertical body portion 63, a neck
portion 64, having lateral wings or flanges 65,
and a pendent rearwardly-projecting perfo-
rated flange 66. The vertical body portion 63
is preferably fluted, either horizontallyor ver-

tically, and is continued up overand forming

the head of each section. One of the wings
or flanges 65* of each section 1s somewhat dis-
placed from the flange on the adjoining sec-
The wings or

sections are placed together form ailr-exits.
The head or upper portion 68? of each section
is made a trifle wider than the main body:por-

tion, so that when the sections are placed in

position side by side a vertical slot is formed
between each two sections. With this forma-
tion an air-chamber 69* is formed beftween
two or more sections and the perforations in

He

95

100

10§

the wings communicate therewith, the hot air

coming up from the ash-pit being introduced
between the wall 70* and the back of the wings
or flanges 65*. This structure forms a series
of chambers or channels 71%, so that the air
is heated and broken upinto particles before
it is introduced through the perforations in
the wings, by which time it is more thor-
oughly heated when delivered to the chamber
69*, formed between the wings and the body
portion,and therecomminglesand ejectsitself

through the vertical spaces formed between
the sections into the combustion -chamber-

above and below the fuel, where it materially
assistsin producing more perfect combustion.
These sections are seated on the upper edge
of the top of the back of the stove and rest on
a receptacle-piece in the bottom of the maga-
zine. - However they may besupportedin any
5u1table way.

In the modification Shown in Fig. 10 I hswe- |
shown a superheater having plotuberaHGES-

110

115

120

125

90 cast on its lower side and flanges 91 pro-

jecting upwardly into the superheater and

surrounding the openlnﬂs of said protuber-

ances.

In the modlﬁcatlons shown in Fig. 27 the”
| tubes S are dispensed. with, and heated air is

130
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“tion-chamber are illustrated.

ejected under the influence of the draft di-

rectly from a suymheater thl ough a series of

perfora,tmns 92.

In.the modifications shown in F1 gs, 11t016
different forms of pipes for delwermﬂ' and
jetting heated air to the fuel in the eombus-
While the re-
sult obtained from each of these structures is
substantially the same one with the other un-
der certain circumstances, 1 prefer to use a

.tapered tube.

20
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35
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45

50

55
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In the mod1ﬁeatlons shown in Figs. 18 and

19 the heated air is delivered to a deﬂectm'

formed on the shield 67, if desired, where it
is directed toward the center of the fuel-bed,

‘the result being substanbmlly the same as a
straight tube.

In Fig. 24 the surface of the deflector is
made smooth, and the air is delivered to it
from the tubes; but by the time it reaches the
fuel-bed itis diffused in a sheet and a greater
area of fuel 18 acted upon.

I may dispense with the mica windows in
the feed-door and have the slots therein to ad-
mit air direect to the tubes in addition to the
heated air delivered from the side passages,
as clearly disclosed in Fig., 20. DBy this con-
struction I am enabled to suppl; a lar*rer vol-
ume of air to the fuel.

I do not desire to li mit myself to supplymn*
air to the various heated-air exits, as herein
shown, as it.is evident I may provide a brick
with passagesleadingfrom aconvenient point
of the stove structure, or I may use pipes. In
other words, myinvention consists of broadly,
first, heating the air and then superheating
said air in combination with the means em-
ployed for delivering said heated air to the
fuel.

Idesire to haveitdistinetl y.undel stood that
while I have termed a ‘‘heater” and a *‘su-
perheater,” the principle involved 1s broadly

gradually heating the air to such a tempera-

ture as to effectually promote combustion
and that where I have used such terms it is
to be applied to any means whereby the air
can be heated. In other words, the chamber
and the superheater while designated indi-
vidually they are practically one, and I de-
sire 10 reserve this right.

The dampers are reﬂ'ulated, and the fuel-
magazine is supplied with green fuel, where-

upon a light is applied and the feed-door is

closed; but the slide therein is not moved
until the fuel becomes incandescent, after
which the slide can be thrown over, brmﬂ'mg
the mica windows into almement with the

pipes or tubes, so as to enable the attendant

to note the condltlon of the fire..

The air passing through the various heated
passages becomes hwh] y heated by the time

the fuel 18 reached. ThlS heated air is jetted
or delivered from the pipes or tubes directly

to the bed of the fuel under the influence of

the draft. The jetting or delivering of heated

air from the depending tubes alone does not

give the best grade of combustion.

pipes.

“with suif]

1, 4, and 21.
that the tubes can be positioned on any one

On the | the tubes.

698,799

other hand, by the distribution of the air jets
or currents from the stove-lining and the air-

duct a more perfect and un1f0rm combustion

is produced. The heated jets or blasts of air
drawn in all instances to all parts of the fuel

are necessar Ily brought together by the main
draft.

" The fuel receives appmmmately as much
air from the central pipes as from the end
This is by reason of the fact, as al-
ready stated, the exits of the hot-air pipesare

graduated, thus insuring a greater equaliza-
-tion of the hot air to the bed of the fuel.

The
tendency of the pipes nearest the supply,
where the exits of said pipes are of one size,
is to deliver to the fuel a greater volume of

‘air than the tubes remote therefrom, hence

making the combustion greater at parblcnlar
points; but by making the exits of the tubes
next the supply the smallest and gradually
increasing the size of the exits of the next

Succeeding tubes the heated air is distributed

uniformly throughout the series. The air

coming from the superheater will naturally
follow the shortest conduit in escaping, and

it is my purpose to decrease the exit-opening
of the tube adjacent the supply to such pro-

portions as to retard the too-free escape and

cause said air to be directed to the nexst tube
having an exit of a somewhat-greater diam-
eter.

whwh enables me to supply the same amount
of air throughout the whole. body of fuel.
‘From expemments I have found the best

7C

75

30

90

The larger exit-openings of the central
‘tubes compensate for the *“ pull of the draft”
through the small openings of the end tubes,

100

manner of obtaining good combustion when :

‘burning soft or b1tu miaouscoal is to heat the
‘airto a comparatwely high temperatureand
introduce it to the fuel in this condition.

This is accomplished by the structure set up,
and I believe I am the first to heat the air
and then pass it through & superheater and
deliver it in uniform blasts or jots to the fuel.

prerlments have also demonstrated that a

pipe or tube pldeed in a fuel-chamber above
the bed of fuel in any position or in any di-
rection will jet the air through the fuel-bed
clent force to attam good results so
long as the main dratt is ﬂ'ood Moreover,
this operation is made eomplete when used

105

I10

i15

in combination with the details of construc-

tion shown and described.
In many instances it is desirable to intro-

| ducde heated air to the magazine below the

bed of fuel, and I have soillustrated a series
of tubes for this purpose, as at 100 in Figs.
It will of course be understood

120

125

or all sides of the fuel- maﬂ'aame, thoseon the

side being illustrated in Fig. 6. However,

‘those shown in Figs. 1, 4, and 21 are applied

to the fire-door 60<. A chamber 101 is formed
between the front fire-grate and the fire-door

130

60, which in this case affords ample means

for the heating of the air as it passes through
I may, however, carry out the
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same principle as shown and described for | duet, said superheaters communicating with

heating the air in the upper tubes—a. ¢., su-
perheatmﬂ* it before it reaches the tubes
proper. 1t will be understood that when this
principle is employed the damper for regu-
lating the admission of air will be connected
up with the damper on the sides of the stove,
so as to regulate the supply of air in unison
with the air passing through the other tubes.

In some instances, as shown in Fig. 21, 1t1s

practical as well as advantageous to use an

inverted tube 124, extending upwardlv in the
superheater, in place of a dependmn' tube’ 8,
such substitution giving excellent results.

In Fig., 23 I have shown in a diagrammatic
form a baffle-plate 126 in the panel 54. This
breaks and mixes the air more thoroughly as
it is being directed to the heating-chamber 5.

From the foregoing desecription, taken In
connection with the accompanying drawings,
it is thought the operation and:advantages of
my improvement will be understood.

1 claim—

- 1. In a stove, the. combination with a fuel- .
magazine, a pendent partition therein, an

exit-flue, air-heating chambers in the stove
strueture, and superheatel located in said

fuel-magazine in front of the pendent parti-

tion, said superheater communicating with
said air-heating chambers, the superheater
havingexits fordelivering heated air through
the body of the fuel in the maﬂazme under
the influence of the main draft.

2. Inadowndraft-stove, the combination of
a fuel-magazine, a pendent partition therein,
an exit—-ﬂue, means located in sald fu el-maga-
zine in front of the pendent partition for heat-
ing air, means forsupplying air to said means
for heating air, and tubes extending down-
wardly from the means for heating air from

a plane above the level of the bed of fuel and
adapted to direct currents of heated air to-
ward the bed of fuel for its combustion, all
constructed for the purpose of eonductmfr the
heated air and the products of combusticon
downwardly throu crh the fuel under the infla-
ence of the draft..

3. Inadowndraft-stove, the combination of
a fuel-magazine, a pendent partition therein,
an exit-flue, means located in said { uel-mage-
zine in front of the pendent partition forheat-
ing air, and tapered tubes extending from the
means for heating airfrom a plane above the

level of the bed of fuel, and adapted to de-

liver heated-air currents toward the bed of
fuel for its combustion, all constructed for
the purpose of conductmn‘ currents of heated
air, and the products of combustion down-
wardly through the fuel under the influence
of the draft. ~

4, In astove, the combination with a fuel-
magazine, apendentaw-duet an exit-flue, air-
heating chambers formed in the stove strue-
ture means for regulating the supply of air to

said chambers, supelheaters located in said |-
fuel-magazine in front of the pendent air- |

said air-heating chambers, and tapered tubes
dependmf‘ffrom said euperheeters fordeliver-
ing heated air to and through the fuel-maga-
zine, under the influence of the main dra,ft.

5. In astove, the combination with a fuel-

70

magazine, air-heating chamberslocated in the

- stove structure, superheaters located in said
Tuel-magazine, said superheaters communi-

cating with said air-heating chambers, and a
series of tubes depending from sald super-
heaters, the exits of said tubes which are lo-
cated near the center being larger than the

tubes near the side walls of smd stove, to uni-
formlysupply heated air to the fuel-magazine.

6. In a stove, the combination wn,h a fuel-

‘magazine, air-heating chamberslocated in the

stove str nctu re, superheaters located in said
fuel-magazine, said superheaters communi-
cating with said air- hedtmﬂ chambers, and a

75
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series of tapered tubes dependmw from said

superheaters, the exits of said tubes which
are located near the center, being larger than

the tubes near the side WdllS of Sdld Stove, to
umformly suppb heated airto the fuel-mefra—
zme | -

In a stove, the comlnnatlou with a fuel-

_I’IichWLZlIle, a pendentdlr-duct therein, an exit-
flue, an air-heating chamber located in the

Stove structure aeuperheatel locatedin front

90
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of the pendent air-duct and insaid fuel-maga-

zme which communicates with the air-heat-

ing chamber, and means connected to said
‘superheater for delivering a uniform supply

of heated air to and thmucrh the fuel maga-
zine under the influence ot the main dleft

- 8."In a stove, the combination with a fuel-

magazine, an air-heating chamber, adapted
to receive air at both ende, and tapered tubes
dependmn' from said chamber into said maga-
zine,-the exits of said tubes which are near est
the eenter of the stove being
ameter than the end tubes substantlally as
shown and described.

9. In a stove, the eombmdtlon with a fuel-

‘magazine, of a hin ged feed-door covering the
feed-opening of said magazine, air- hea,tinn'

chambers formed between the walls of the.
fuel-magazine and the stove sides, a super-
heater atta,ehed to sald feed-door, sald super-

heater adapted to register with seld air-heat-
ing chambers when the feed-door is closed,

and means on the superheater for umformly
reduemn' currentsof hieated air to the fuel.
In a stove the combination with a fuel-

_'magezme a feed-door, an air-duet in said
magazine, salid alr-duct being provided WI'DhL

air- e:ﬂts _f01 dehvermﬂ* eur_xente_ of heated air

' to the fuel, a super heater suspended fromthe
| _top of the etove and into.the magazine, a se-
riesof tubesdepending fromsaid superheater,

greater in di-
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a second superheater attached to said feed-

‘door, tubes projecting from said superheater,

means commumcetmn* with the superhea,tere

.for supplying heated : air, and means for si-

multcmeously and umfounly reﬂ‘ulatmﬂ‘ the

130
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supply of air to the chambers which supply | ing the perforationsin the fuel-magazine and

heated air to the air -duct -and the-super-
heaters.

11. Inastove, the combination vnth A fuel-
magazine, an air-duect in said magazine, asu-

perheater, and a series of tubes arran fred side.

by side and depending from sald super heater

the exit-openings of said tubes nearest the

supply opening or openings of the super-
heater, being smaller than the exits of the
tubes fartheat from said supply, to equalize
and uniformly supply currents of heated air
to and through the fuel-magazine. |

2. in a downdmtb stove, the eﬂmbmatmn
with a fuel-magazine, an air-heating chamber,
and a plurality of tapering tubes depending
from said air-heating chamber,
ing arranged to delwm*eurrents of heated air

toward the fuel, the exit-openings of said-

tubes varying in size, those nearest the sup-

-ply to the air-heating chamber being the

smallest, all construgted for the purpose of
conducting uniform currents of heated air
(lownwmdlv through the fuel under Lhe in-
fluence of the dlafu

13.. In a stove, the combination with a fuel-

magazine, an air-duct supported therein, said.

air-duct being made in sections, means pro-
jecting from 1he sides of the stove for sup-

porting said sectional duct, and a plumhby-‘

of spaced-apart tips %upported at the lower

end of the sectional air-duect.
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14, Ina stove, the combination with a fuel--

magazine, anair-duct supported therein, said
air-duet being made in two sections, supports

projecting from the sides of the stove, said

supports-locking and holding the sections to-
gether, and a piurality of sectional tips sup-
ported at the lower end of the sectional air-
duct. -

15. Ina Stove the combination wwh a fuel-
magazine, an air-duct supported therein, said

~air-duet being made in sections, means for
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supporting said sections, and a plurality of
spaced-apart sectional tips supported at the
lower end of the secticnal air-duet.

16. Inastove, the combination with a fuel-

magazine, an air-duct supported therein, said.

air-duct being made in sections, means for
supporting said sections, and-a series of
spaced-apart and hollow perforated sectional
tips supported at t,he lower ends of the sec-
tional dunct. |

17. In a stove, the combination with a fuel-
magazine, asectional removable air-duct, and
a seetmnal removable tip or tips locked in
the lower end of said sectional duct.

18. In a stove, the combination with sides
thereof, said sides having a cut-out portion

and a series of air-inlets above said cut-out

portion, a fuel-magazine having a series of

perforations adjacent the cut-away portions

in the stove sides, and perforated panels
placed on the sides of the stove covering the
cut-away portion and the air-inlets, said
panels having partitions on the inner sides
for forming air-heating chambers for supply-

said tubes be-

Lhe air-inlets in the stove sides. -
19. In a stove, the combination wmh a fuel-

magazine having a series of openings in its

walls, means for delivering air to various
points in the fuel-magazine, a panel fitting
over the perforations in the fuel-magazine
having its upper portmn perforated and hav-
ing a camty on its inner side and a partition

.70 g
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for dividing said cavity into two chambers -

sothat airis fm nished independently through

20. Inastove, the combination Wlth a fuel-
magazine, an air- -duct therein, means for jet-

ting hedted air to the front of the fuel-cham-

ber means for delivering currents of heated

air to the fuel in rear Of said air-duet, said
‘means counsisting of a plurality of bars pro-
notched flanges, one. of said
flanges overla.ppuw the flange .on the next

vided with

buceeedmﬂ* bar, air - heatmn* chambers ar-

ranged 1n the fmut and rear of said flanges
and means for directing heated air to s.;ud:_
chamberstocommingle Wlth theairin thefuel-
chambers delivered flom the aw-d uct and the
jetting means. . - ~

21. A sectional alr- duct for a stove made in

two sections, flanges projecting from the sides

of said stove, said sections being locked to-
eether and seated in and by said ﬂanﬂ'es lugs -

e-

at the lower ends of the sections, and a ba,

‘the perforations in the fuel-magazine aud-~
| .thmuﬂ*h the said means for delwermﬂ' air to

30
‘various points therein. |
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plate located between the upper ends of the-_

sections.
22. In a stove, the combmation with a fuel-

~magazine, an alr-heatmg chamber, & super-
heater having depending tubes and a rear-

wardly-ett'endinn' flange, means for support-
ing said -superheater at its ends, an air-duet
havmfr a forwardly- pI‘OJeCtIDU‘ flange, said
flange bemﬂ‘ supported on the rearwardly-et-
tendmﬂ ﬂan c@ of the superheater and means
for supportmo sald. alr-duect.

23. In astove, the combination with an air-

superheater provided with a rearwardly-ex-
tending flange, an air-duet having a for-
wardly projecting flange, said flange being
supported on the rearwardly- ettendinﬂ' flange
of the superheater, and integral supports pro-

jecting from the stove sides ‘for Suppm*tmn'_

sald air-duact.

24. Inastove, the eombmatwu with an air-
superheater promded with a rearwardly-ex-
tending flange, an air-duct made in two sec-
tions, one of said sections having a forwardly-
projecting flange, said flange being supported
on the rearwar dly-extendlnn‘ ﬂanc‘re of the su-
perheater, and supports prajectmﬂ' from the
stove sides for supporting said air-duct.

25. The combination with an air-duect for a
stove, a burner plate or shield, and supports
pI‘O]GCtIﬂG‘ from the stove SIdes the air-duct

| and the shield being held in ﬁted relation to

each other by being seated in said supports.
26. The eombination with an air-duct hav-
ing a perforated body portion, a burner plate
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or shield, a gauze or perforated plate inserted | therein, an air-heating chamber, a super-

hetween said perforated body portion and said

burner plate orshield, and means at the lower .
‘meeting ends of the duct and shield for dis-

tributing heated air. | |
97. In a stove, the combination with a fuel-

" magazine, a series of heated-air-introducing
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tubes, acorresponding series of heated-air-in-

trodueing tubes arranged at an angle and ap-

proximately between the aforesaid series of
tubes, a series of air-introducing tubes below
the line of the bed of the fuel, and means

for regulating the supply of air introduced

through said tubes. | |
28. In a stove, the combination with a sec-

tional air-duct made in two sections, means

for locking said sections together, and . sec-

tional tips supported in the lower open end ot

said air-duct, said tip-sections being slightly

spaced apart for the exit of air. |
29. In a stove, the combination with a per-

forated air-duct, perforated shields on said

air-duet, means for supporting the air-duct

e-platesin the air-

and shields, a series of ba

duct, a gauze interposed in the space formed

between the air-duct and one of the shields,
and a plurality of sectional tips supported in

the lower end of the air-duect, said tips having:

air'exits. | _
30. In a stove, the combination with a per-

forated air-duct made in two sections, sup-

ports projecting from the stove sides, said
supports locking and holding said sections ot
the air-duct, and shields secured to the front
and rear of said duect. |
31. In astove, the combination with a fuel

magazine, an air-duet, tip. or tips being se-

cured to said duect, each of said tips being
made in sections, means for spacing apart
said sections, and means for locking said sec-
tions together.

32. A hollow tip made in sections, said sec-

tions having notches in their edges, lugs pro- |

jecting from one section and adapted to en-

ter a seat in the opposite section to form

spaces between said sections, and means for
locking said sections together. |
33. In a stove, the combination with a fuel-
magazine, a feed-door, an air-heating cham-
ber secured to said feed-door, means for sup-

plying air to said chamber, and tubes depend-

ing from the chamber into said magazine, the
exits of said tubes which are nearest the
means for supplying air to the air-heating
chamber being of smaller area than those re-
mote from said supply. -
34. Ina stove, the combination with a fuel-
magazine, of a hinged feed-door covering the
feed-opening of said magazine, an air-heat-
ing chamber, a superheater attached to said

feed-door, said superheater adapted to reg-

ister with said air-heating chamber when the
feed-door is closed, and means on the super-
heater for uniformly introducing currents of
heated air to the fuel. |

heaterinsaid fuel-magazine, said superheater
communicating with said air-heating cham-

tor delivering currents of heated air to and

through the fuel in the magazine under the

influence of the main draft.

36, In astove, the combination with a fuel-
magazine, a pendent perforated air-duct

therein, an air - heating chamber, a super-
heaterinsaid fuel-magazine, said superheater
communnicating with said "air-heating cham-
ber, and means attached to the superheater

for delivering uniform currents of heated
air to and through the fuel in the nmagazine

under the influence of the main dratt.

70

‘ber, and means attached to the superheater
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'37. Inastove, the combination with a fuel- |

magazine, a perforated pendent partition, an.
‘air-heating chamber, a superheater in said

fuel-magazine, said superheater communicat-

ing with said air-heating chamber, and a se-

ries of tubes depending from the superheater,
the openings of the tubes nearest the supply
of the superheater being smaller. than the

exits of the tubes remote from-said supply,

all for the purpose.of delivering uniformly-
heated air to and through the fuel under the
influence of the main draft. - .

38. In astove, the combination with a fuel-

go
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magazine, a pendent partition in sald maga-

zine, a superheater depending from the top
of the stove and intc the magazine, a series

of tubes depending from said superheater, a
second superheaterattached to the stoveatan
angle to the aforesaid superheater, tubes pro-
jecting from said angularly-disposed super-
heater, means communicating with the super-

‘heaters for supplying heated air, and means:

forregulating the admission of air tothe super-
heaters.- | | .

39. In a stove, the combination with a fulel- .

magazine, a pendent partition in said maga-
zine, a superheater depending from the top
of the stove and into the magazine, a series
of tapered tubes depending from said super-

‘heater, a second superheater attached to the

stove at an angleto the aforesaid superheater,
tapered tubes projecting from said angularly-
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disposed superheater, means communicating

with the superheaters for supplying heated
air, and means for regulating the admission
of air to the superheaters. .

40. In a stove, the combination with a fuel-'

magazine, an air - duct supported therein,
means for supporting said duct, and a plural-
ity of spaced-apart sectional tips in the lower
end of said duct. | |

41. In a stove, the combination with a fuel-
magazine, an air-duct supported therein,

means for supporting said duct, and a plural-

ity of spaced-apart sectional tipsin thelower
end of said duet, having air-exit spaces.or
notches formed between and in the edges of
said sections forming the tip.

42, In astove, the combination Wit.h a fuel-

35. In astove, the combination with a fuel- | magazine, a pendent partition in said maga-
magazine, a pendent perforated air - duct.l zine, air-heating chambers, superheaters, two
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‘and a plurality of air-heating chambers hav-
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sets of tapered tubes communicating with | magazine, a pendent perforated air-duct,
spaced-apart perforated tips in the lower end.

sald superheaters, one of said sets of tubes

being arranged at an angle to the other, flues

eonneetmn‘ the superheaters with the air-
heating ¢ ehambel s,sald tubes being positioned
to deliver heated air to and thnoun'h the bed
of the fuel from the top, and means for de-
livering heated-air currents below the bed of
the fuel

43. In a stove, the combination wn;h a fuel-
magazine, a pendent partition therein, means
for delwermﬂ' a plurality of uniform eurrents
of heated air 130 and through the furel from the
top, a series of tubes for delivering heated
air below and through the bed of the fuael,
and means for 1etrulatmn‘ the supply of air.

44. In a stove, Lhe combmatwn with a fuel-
imagazine, a pendent partition therein, means
for delivering a plurality of heated-air cur-
rents to and thmuwh the fuel from the top,

ing air-exits in rear of the pendent partitions
for supplying currents of heated air to the
body of the fuel.

45. In a stove the combination mth a fuel-.

magazine, a pendent partition therein, means
for delivering a plurality of heated-air cur-

rents to and through the fuel from the top, a.

plurality of a.lr-heq,tmw chambers having air-
exits in rear of the pendent partition, and a
plurality of tubes for delivering currents of
heated air to and through the fuel from the

 front and below the bed of the fuel.
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46. In a stove, the combination with a fuel—r

magazine, a pendent partition therein, means
for delivering a plarality of heated- air cur-
rents to and threuwh the fuel from the top, a
plurality of alr-hea,tmﬂ' chambers having air-
exits in rear of the pendant par tltmn, alr-
heating chambers having air-exitson the side
of the etove,- and a plurality of tubes for de-
livering currents of heated air to and through
the fuel from the iront and below the bed of
the fuel.

47. In a stove, the combination with a fuel-
magazine, a pendent periorated air-duct,

Spaced-apart perforated tips in the lower end
of sald duct, an air-heating chamber, a flue

or flues eonﬁecting said air-heabing chamber
and the air-duct, a second air-heating cham-
ber and superheater, and means connected
to said superheater for delivering a plurality
of uniform currents of hea,ted alr to and
through the fuel.

48. In a stove, the combination. with a fuel-

magazine, a pendent perforated air-duct,

spaced-apart perforated tips inthe lower end
of said duect, an air-heating chamber, a flue
or flues conneetmﬂ' said air-heating ehambel
and the air-duct, a second alr-heamnn‘ cham-
ber and superheater and a plurality of tubes
connected to said superheater, thetubesnear-
estthesupply tothesuperheaterbeingsmaller
than those remote therefrom for dehvermﬂ*
uniform currents of heated air to and thr oue*h
the fuel.

49. In a stove, the combmetmn Wlth a fuel-

698,799

of said duet, an air-heating chamber, a flue
or flues connectmw said alr-heatlne cha,mber
and the air-duet, a second air- heatlnﬂ' cham-
ber and superlleater and a plmahty of ta-
pered tubes connected to said superheater,

the tubes nearest the supply to the super-

| heater being smaller than those remote there-

from, for delwel ing uniform currents of heat-
ed air to and,through the fuel.

50. In astove, the combination with a fuel-

magazine, a pendent perforated air- duect,
spaced-apart perforated tips in the lower end

| of said duct, an air-heating chamber, a flue

or flues connecting said air-heating chamber
and the air-duect, an air-heating chamber and
superheater depending from the stove-top,
an additional air-heating chamber and super-
heater, the latter being arnane'ed at an angle
to the superheatel eeeured to bhe stove- top,
tapered tubes projecting from the superheat-
ers, the tubesnearest the supply of air of one

of the superheaters being smaller than those
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remote therefrom for delivering uniform cur-

rents of heated air to and through the fuel
from the top, and a plurahty of air-heating
chambers having air-exits in rear of the air-

| duect for delwermﬂ‘ currents of heated air to

the rear of the fuel -

51. In a stove, the combination with a fuel—
magazine, a ﬂue, air-heating chambers, a su-
perheater having air-exits, Lhe air-heating
chamber and superheater communicating,
sald superheater being positioned in the fuel-
magazine to direct currents of heated air
throuﬂ‘h the fuel-bed under the influence of
the dra,ft |

02. In a stove, the combmatmn with a fuel-
magazine, a flue, air-heating chambers, a su-
perheater located in sald f uel-magazine, flues
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connecting the air-heating chambers and the

-superheater, and a series of tubes projecting

from said superheater, the exits of the tubes
nearest the flues connecting the air-heating
chambers being ema,ller than those remote
therefrom.

53. Inastove, the combmatmn with a fuel-
magazine, an air-duct open at its lower end,
bips secured within said lower open end of the

‘duect, means for Supplylnﬂ' heated air to said

ducy, of a feed-door covering the feed-open-

 ing of sald magazine, alr-heatmﬂ‘ chambers,

a euperhea,ter attached to said feed-door, flues
connecting said air- heating chambers and
said superheater when the feed-door 1s closed,
and means on the superheater for umformly
introducing currents of heated air to the fuel.
54. In a etove, the combination with a fuel-
magazine of a feed - door covering the feed-
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opening of said magazine, an air-duct in said

magazine, sald air-duct being provided with
air-exits for delivering currents of heated air
to the fuel, a superhea,ter 1n sald magazine,
a series of tubes projecting from said super-
heaterinto the magazine,asecond superheater

130

1 attached to said feed-dom tubes projecting
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from said superheater, means communicating | of tubes below the bed of the fuel for infro--
ducing currents of heated air through the

with the superheatels for supplying. neated

air thereto, and means for regulating the sup-

ply of air.

59. In astove, the combmatwn with a fuel-
magazine, a ﬂue an air-duet, means in the
lowe1 end of sa,id duet for dismibutinﬂ' cur-
rents of heated air,air-heating chambers W1th-

~ 1n said magazine, tubes pr o;jeetmﬂ' from said
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air-heating chambers into the fuel-magazine,
the tubes from one air-heating chamber be-
ing arranged at an angle to and at a point be-
tween a companion set of tubes projecting
from asecond air-heating chamber, said tubes
projecting from said air-heating chambers be-
ing positioned to direct curr ents of heated air
thlouﬂ'h the body of the fuel to the flue un-
der the influence of the main draft.

56. In a stove,the combination with a fuel-
magazine, a flue, an air-duct, means in the
stove structure for supplying heated air to
said alr-duct, and spaced-apart tips in the
lower end of said air-duect.

57. In a stove, the combination with a fuel-
magazine, a flue, an air-heating chamber, a su-
perheater communicating with said air-heat-
ing chamber, tubes projecting from the super-
heater into the fuel-magazine to direct cur-
rents of superheated air throun*h the body of
the fuel, an air-duct, an alr-hea,bmﬂ' chamber
which commnnicates with said .a,ir-duct, and
means in the lower end of said duet for dis-
tributing currents of heated air to the body
of the fuel

58. In a downdmft-—stove, the combmatlon
with a fuel-magazine, an exit-flue, an air-duct
in said magazine, an air-heating chamber,
salid chamber communicating with said air-
duect, means secured within the lower end of
the duct for distributing currents of heated
alr to the fuel, and a series of tapered tubes,
constructed and arranged to deliver currents
of air toward the bed of fuel whereby said
latter currents of air,together with the heated-
air currents delivered to the fuel from the
means within thelower end of the air-duct, are
drawn through the body of fuel under the in-
finence of the draft.

59. In a stove, the combination with a fuel-
magazine, air-heating chambers, a super-
heater, said supelheater eommumcdtmﬂ' with
the alr-hea,tmﬂ' chambers, a series of bube%
projecting from said superheater, a second
superheater, said second superheater commu-
nicating with the said air-heating chambers,

tubesprojecting from the second superheater

and arranged at an angle to and approxi-
mately between the aforesaid series of tubes,
a, series of air-introducing tubes below the
line of the bed of the fuel, and means for regu-
lating the supply of air introduced through
said tube%

60. In a stove, the combination with a fuel-
magazine, a perforated air-duct, a flue, air-in-
troducing tubes located above the bed of the
fuel and adapted to direct currents of heated
air through the body of the fuel, and a series

body of the fuel to mix therein with the cur-
rents of airintroduced through the tubes from
above. |

- 61. Ina downdraft-stove, the eombmatwn
with a fuel-magazine, an air-duet in said fuel-

magazine, air-heating chambers, a super-
heater, said superheater being in communi-
cation with the air-heating chambers, means

fordirecting currents of superheated air from
the superheater down upon or toward the top
of the bed of the fuel and in front of the air-
duct whereby said currents of superheated
air are drawn throucrh the fuel under the in-
fluence of the draft..

62. In a downdraft- stove, the COIIIblIldthIl
with a fuel-magazine, an air-ductin said mag-
azine, an exit-flue in rear of said air-duct, air-
heating chambers, a superheater arranged in
front of the air-duct and communicating with
said air-heating chambers, tubes projecting
from said superheater toward the bed of fuel,
and adapted to direet currents of heated air

toward the bed of fuel for its combustion,

said heated-air currents being drawn through

the body of fuel from the top under the influ-
| ence of the draft.

63. In a downdraft-stove, the combination
with a fuel-magazine, an air-ductin said fuel-
magazine, an exit-flue in rear of said air-duct,

air-heating chambers, a superheater whlch

commumeates with sald air-heating cham-

| bers, means for uniformly and simultaneously

delivering currents of superheated air from
the superheater toward the top of the fuel-
bed and in front of the air-duect, said super-

| heated currents of air being drawn through

the body of fuel under the influence of the
draft.

64, In-a downdraft-stove, the combination
with a fuel-magazine, an exit-flue, and a se-
ries of tubes arranged below the plane of the
top of the bed of fuel and adapted to direct
a series of individual currents of air toward
the bed of fuel, said currents of air being
drawn through the body of fuel under the
influence of the draft.

65. In astove, the combmatwn with a fuel-
magazine, an exit-flue, a series of tubes lo-
cated below the top of the bed of the fuel to
direet a series of individual currents of air

through the body of the fuel and a series of
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air-heating chambers provided with exits for

introducing a plurality of heated-air currents
to the fuel to mix therein, with the individual
currents delivered from the tubes, the air-
currents being drawn through the fuel under
the influence of the draft.

66, In a downdraft-stove, the combination
with a fuel-magazine, an exit-flue, and a se-
ries of tapered tubes arranged belowthe plane
of the top of the bed of fuel and adapted to
direct a series of 1nd1wdual currents of air

toward the bed of fuel, said currents of air
being drawn through the body of fuel under

the 1nﬂuence of the dmft_
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67. In a downdraft-stove, the combination "

with a fuel-magazine, an exit-flue, an air-

duet in said magazine, means for delivering .

currents of superheated air toward the top
of the bed of fuel in front of the air-duect,
said currents of superheated air being drawn
through the body of fuel under the mﬂuen(,e
of the draft. |

63. In a stove, the combination with a fuel-
magazine, afiue, an air-duct therein,
ing chambers, a superheater, a series of tubes
projecting from said superheaterintothefuel-
imagazine, said superheafter communicating
with the air-heating chambers, a second su-
perheater, means for delivering currents of
superheated air to the fuel from said second
superheater, the air-currents heing drawn

through the body of the fuel under the influ-

ence of the main draft.

69. In astove, the combination with a fuel-
magazine, alr-heabmwchambers formed in the
stove structu re, superheaters communicating
with said air-heating chambers, tubes pro-
jecting from sald superheaters into the fuel-
magazine for delivering currents of super-
heated air above the bed of the fuel, a series
of tubes below the bed of the fuel for direct-
ing currents of heated air through the body
of the fuel, and a series of air-heating cham-
bers having a pluralitv of exits for introdne-

- ing currents of heated air through the body
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of the fuel, said latter air-currents together
with the air-currents introduced through the
tubeslocated bzalow the fuel-bed being drawn
through the fuel-bed under the mﬂuenee of
the main draft.

70. In a downdraft-btove the combination
with afuel-magazine, an emt flue, an air-heat-

ing chamber, a superheater communicating |

with sald air-heating chamber, a series of
tubes extending from said superheater and
arranged to deliver currents of superheated

alr toward the bed of fuel, said superheated-.

alr currents being drawn through the body
of fuel under the influence of the draft. =

air-heat-
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71. In a downdraff-stove, tht, combination
with a fuel-magazine, a ﬂue ‘means for sup-
plying individual currents of heated air to all
sides of said magazine, and means for deliv-
ering a Dlnrahty of individual currents of
heated air through the fuel from the top, all
of said currents being drawn through the

body of the fuel undel the influence of the

mn draft. o
. In a stove, the combination W1th a fuel-
mm;*azuw a ﬂue, means for neatmg air, a su-
perheater, and a double series of tubes ar-
ranged intermediane each other for delivering
deld ual currents of heated airthrough the
fuel from the top.

73. In a downdrafi-stove, the combination
with afuel-magazine, an exit-flue, an alr-heat-
ing chamber, a series of tubes extending from
sald air -heatmﬂ* chamber, and awanﬂ'ed to
delliver currents of heated alir toward the bed
of fuel, said heated-air currents being drawn
throuﬂh the bed of fuel under the influence
of the draft.

74. In a downdraft-stove, the combination

' with a fuel-magazine, an exit-flue communi-

cating with the magazine near the bottom of
the latter, an air-heating chamber, means for
directing currents of heated air from said air-
heating chamber toward the top of the bed of
fuel, and means arranged below the plane of
the top of the bed of fuel for delivering cur-

| rents of heated air toward the fuel-bed, the

currenfs of heated air which are delivered
above the fuel-bed from the air-heatingcham-
ber, and the heated-air currents delivered
toward the fuel-bed below the plane of the

' top, being drawn through the body of fuel

under the influence of the draft.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.
| EDWIN R..CAI—IOONE.
Yitnesses: |

H. O. INGAILLS,
JAS. 3. HGAN,
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