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IMPROVEMENT IN GAS-_BURNING STOVES;
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To all whom it may concerw:
Be it known that I, HENRY HOWSON, of

- Philadelphia, Pennqylvamd have mvented
¢ertain Improvements in Gas- Burnmﬂ' Stoves;
and 1 do hereby declare the followmg to be a
fall, clear, and exact description of the same,
1eference bemﬂ‘ had to the accompanying
drawings, and to thelettersof reference marked

thereou. |

My improvements, which are fully deseribed
hereinafter, have beendesigned forthe purpose
of introducing inthe fire-places of cylinder and
other round stoves, immmediately above or on
a level with .the upper surface of the fuel,
small jets of air in as cold a state as posmble,
the said jets being introduced through perfo-
rafions arranged throughout the circumference
of the stove, and being controlled by an annu-
Jar plate or register which fits snugly to the
stove, no matter how muchits dimensions may
vary, owing to variable expansion and contrac-
tion.

My improvemernts have also for thelr object

the perfect control of the draft belowthe grate |
| ~which projects beyond the cylinder B,the tOp |

of the stove.

- In order to enable others skilled in the art
to make and use my invention, I will now pro-
ceed todescribeits construction and operation.

- Onreference to the accompanying drawings,
which form a part of this specification, Kig-

ure 1 1s a vertical section of a cylinder-stove
with my improvement, I'lg. 2 a sectional plan
view of the same, Iig. 3 a vertical section of
part of a cylinder-stove with a modification of
my improvement. Kigs. 4, 5, 6, and 7 repre-
sent further modifications of the invention.

Similar letters refer to similar parts through-
out the several views.

Beforedescribing mylmprovementswmay be
well to remark that they are based upon what
is now generally acknowledged to be a fact—
namely, that in order to effectually consume
the gases and smoke evolved from the burn-

ing fuel in stoves and furnaces it is necessary.

in the first mstance to obtain a brisk fire by

means of a draift from below, so that the

gases may bein a properly heated and igniti-
ble state, aud then to introduce small jets of
alr 1In as cold a state as possible above or near

the surface of the fuel, so that a plentlful sup- |

ply of oxygen may be intimately mixed with
the ignitible products of combustion and con-
sume the same, the once popular error that

rchambers should be used for heating the air

prior to introducing it in the form of jets into
the fire-place above the fuel being discarded.

On reference toFigs. 1 and?2 of the annexed
dmwm as, A represents the portion of the cas-
ingof a oylmder stove abovethe fire-place, and
B the portion of the casing which incloses the
fire-place, or which surrounds the fire- bnck
CJhI]dE]. D.

The two portions A and B of the casing are

‘connected together by the inclined annular

plate H, entlrely round which extends one or
more ‘mnula,r rows of small perforations.
On this annular plate Erests another plate,

'F (or, as it may be more properly termed, a

“damper” or ‘‘register,”) of an inclined form

corresponding with that of the plate K, this

register I having perforations corre&pondmg

‘1n form, number, and arrangement with thoce

in the pla,te 1. |
G is the usual grate, and H the ash- box,

of the projecting portion being in the presert

‘instance slightly inclined, as seen in the draw-

ings, or it may be level. In the top of the pro-
Jecting portion of the ash-box is a circular
opening bounded by a perforated or notched

‘annular flange, ¢, the opening being beveled so

as to be larger above than below, and being

‘arranged for the reception of the circular reg-
‘1ster, 1, which is beveled at the edges to suit
the opemng, and which has perforations cor-
responding with those of the flange e.

The

cylinder of the stove has the ordinary door-
way @, through which the fuel is introduced

‘into the fire- place and the usual exit opening,
b, for the passage of the products of combuq
‘tion to the chimney.

In kindling the fire in the first mstance
the annular plate or register F should be S0
turned that no air can pass through the per-

forations in the plate F, and a pluntlful sup-

ply of air should be permltted to pass through
the grate from below either by removing the
register I or turning the same until its per-
forations coincide with those of the flange e.
Wlhen a brisk fire has been kindled and the
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oases evolved from the fuel are heated to.a
degree proper for ignition, the register I is
moved so that its perforations coincide or
- nearly coincide with those of the beveled
‘plate I, when the jets of air will, owing to
the drait pass through the numerous small
holes, in the direction of the arrows, toward |

~ the emt—openmg, and, becoming mixed with |
{ admit of being highly ornamented, and can be

the gases and smoke, will ignite "and consume
the same. When the air has free access
through the perfor ations in the register I, tLe

draft from below may be partly cut off by
turning the register I, in which case the jets

of air will, owing to the diminution of the draft,

take a course nearly to the center of the StO‘J’E’
 before they rise toward the exit-opening, and
thus become thoroughly intermixed with the
ignitible products of combustion.

" It will be seen that the external air has to
pass ‘through two thin plates only before it
gains access to the fire-place,and consequent]y
that it is in a cooler state and contains more
oxygen (which is the gas- igniting and smoke-

consuming element) than when the air 1s 1n-

troduced mto a hot chamber or into heated
distributing rmgs before it reaches the ﬁre

place. |
I am aware that perforated plates or reglb _
ters have been heretofore used in connection

with cooking-stoves, and that they have been

SO arranged th"lt the external air,before it can

ogain access tothe fire-place above the fuel,has

to pass through two plates only; but I am 'not

aware that an annular perforated plate or reg-

ister has been heretofore so arranged in con-
nection with a cylinder-stove between the top
of the fire-place and sheet-iron casing that jets
of air can be admitted directly to the space

above or near the level of the fuel through |
perforations arranged entirely or mearly en-

tircly round the cy Tinder. |
Itwillbeevident thatthere must of uecesmty
be a difference in the temperature of the per-
forated plate E and that of the plate I, and that
this difference of temperature must vary ac-
cording to the condition of the fire in the stove.
The plate B, being exposed to the direct action
of the fire, wﬂl expand more rapidly than the

annular plate ¥, and the latter would be con-
- stantly liable to fracture from this cause were.

it not for the inclination of both plates, this
inclination being such that the moment the
plate B begins to expand 1t will cause the an-
nular p]ate F to rise, whileit still remains,
owing to its gravity, in close contact with the

plate E, and insures a tight or a comparatively -
tight JOlnt When the plate E, through the
reduction of the heat of the fuel begms to

coutract, the plate F will fall to a 11m1ted ex-
tent, or, mother words, the plate F will readlly
a,ccommod%te itself t_o the difference in.the
contraction and expansion of the two plates..

In order that any change in the position of |

the register I on the plate I may not inter-
fere with the free passage of air through the
perforations, those of one plate may be made

ki

| slightly lar gel than those of the other. The
plate L may be made ot cast-iron and the sheet-
iron casings A and B fitted to the same ; or the
casing B, or even the entire casing of the stove,

may be que of cast-iron in one piece with

‘the plate E, and the clay fire-pot may be dl&

nensed Wlth if desired. -
1t will be evldent that the p]ates E and bl

thus. m&de to add to the beauty and ﬁmsh of

thystove. -
[t will also be evident that the annular plate

Iy can be made to fit perfectly tight to the plate

E by grinding the two together with sand or
emery and by the aid of tz,ultable machinery.
In the modification illustrated by Fig. 3 the

| stove is contracted at ‘a point just above the
fire-place by an angular and anuular recess,

the inclined annular and perforated plate I

and . annular pelfomted register I being re-

tained, or the stove may be still further mod-
ified by introducing a .&aecond perforated reg-
ister, 4, into the interior of the stove; so as to

rest on 'the inclined recess b, formed by the an-

nularand angular indentation. This arrange-
ment is preferable in one respect, namely, that
of insuring a more thorough mixture of the

external air with the gases evolved from the

fuel than the arrangement first described. So
much of the smoke and gases as may not beig-
nited and consumed by the air passing through
the lower perforations will, on passing the
contracted space between the points x x ex-
pand laterally and meet the jets of air pass-
ing through the upper perforations, the flame
caused vy thlb admixture licking the 1nterior

of the casing A andi 1ncreasm0 the heat of the. -

stove.
It will, Ot course, be understood that the

annular perforated reglster I, in Fig. 3, must
be made.in two or more pleceb, connected to-
gether after they have been achusted to their

proper position.

It will now be'seen that the obJe(,t a,lmed :
at, and, it 1s believed, fully attained, 18 the in-

troductlon of numerons small jets of air in as

cold a state as possible to the fire-place of a

cylinder-stove above or nearly on a level with
the surface of the fuel in the same, and the in-

troduction ofthesejetsat asmany points as pos-
sible and throughout the entire circumference
‘of the stove; also, to obtain perfect control of
thesc jets of air by the use of a perforated annu-
| larplate orregister,the movementof which will
insure the instantaneous introduction of the
jets to the fire-place or the simultaneous clos-

ing of the perforations; also, to insure the per-

manence and tight fittin g of the register by its
own gravity against the perforated plate X,
‘no matter how the diameters of the two mzw
vary, owing to the difference betwen the ex-
tent of their expansion and contraction. These.

important results can be obtained by the use

of the curved annular register F, which rests
onaconcave annular indentation formed above

the fire- place, as seen in Flg 4.

' .

1



46,€05

Important results can also be attained by
the modification seen in Fig. 5, which will be
‘readily understood without descrlphon In

this case, however, the jets of air have to pass |

in contact with heated surfaces for a short dis-
tance before they can reach the fire-place, and
therefore the modification is so far objection-
able.

A perfectly flat annular perforated register
n.ay be used in the manner seen in Figs. 6 and
7 : 1ts own weight maintaining it in sufficiently
c.0se contact with the plate H.

The objection, however, above mentioned, in
reference to Flg 9, holds good in this mstance,
and there is this further objection that a flat
annular register 1s apt to warp, and, conse-
quently, the air would havea tendency to pass
through the periorations when not required
to do so, whereas the inclined annular reg-
1ster possesses within itself, owing to its form,
that element of rigidity and strength which
resists all tendency to warp and alter its form
when exposed to different temperatures.

- It 18 important in all stoves that the draft
from below should admit of being controlled
with that accuracy which cannot be attained
by the ordinary doors and sliding dampers,
the fitting of which is genemlly so imperfect
that more or less space is presented through
- which more air than necessary can pass.

1t will be seen that the beveled damper 1 by
1ts own weight maintains its proper position

in tight contact with the beveled opening of |
the ash-pit, and that by turning this damper

- the amount of air admitted below the grate
m 1y be regulated with the greatest nicety.
Disclaiming the introduction of jets of air

mto the fire-place of a stove or furnace above
the fuel in the same, I claim as my invention
wnd desire to secure by Letters Patent—

1. Anannular perforated plate, I, arranged

on or forming a part of a round or cylinder.

stove at or near the upper part of the fire-
p'ace, in combination with an annular perfo-

rated plate or register, IY, when the latter, as

well as the register, are so formed and SO

‘adapted to each other that any difference in
| the expansion or contraction of the register

and plate cannot impair the former or disturb
its tendency to fit by its own weight on the
plate E.

9. An inclined plate, I, formed by the an-
nular indentation of the stove immediately
above the fire-place, in combination with an
annular perforated plate or register, as seen
in Figs. 4 and 6.

3. Two circular and indented or beveled sur-
faces, formed by contracting the body of the

stove, in combination with two annular per-

forated registers, one above and the other be-
low the:point contracted, as seen in Fig. 3.

4, Incombination with the ash-box, the bev-
eled damper I, with its perforations or nofches,
when the said damper is adapted to the bev-
eled opening of the ash-pit, and its notches

or perforations, substantially as set forth, for - -

the purpose specified.
Intestimony whereof I have signed my name

to this specification in the presence of two sub-

scribing witnesses. |
| - HENRY HOWSON.

Witnesses:
- JOHN WHITE,
- W. J. R. DELANY.
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