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UNITED STATES

116,680

PATENT OFFICE.

JOHN H. BURTIS,

OF BROOKLYN, NEW YORK.

IMPROVEMENT IN BASE-BURNING FIRE-PLACE HEATERS.

Specification forming part of Letters Patent No. 116,680, dated July 4, 1871.

To all whom 1t may concern:
~ Be it known that I, Joun H. BURTIS, of the
city of Brooklyn, in ‘the county of Kmﬂs_ and
- State of New York have invented certain Im-
provements in Fire- Place Heaters, of which the
following 1s a specification:

The objects of my invention are to 11111)1*'0ve
the heating apparatus named (which 1s, 1 kind,
of a class intermediate between the portable
- stove and open fire-place, or grate-fire) by ren-

dering it more efficient m warming the room in

which it is located, and increasing its capacity
for heating air to be supplied to other rooms;
and it consists in arranging the fire-pot eccen-
trically of the mouth of the reservoir, in eombi-
nation with an air-heating and conducting-tube
extending from the rear of the heater to the front;

and, alsa in combination with the same, makmcr
the mouth of the reservoir oblique, or mclmed
from the front downward to the rear, employing
the space in the base nmmediately Surroundmb
the ash-pit-for the induction of air which is heat-
ed by direct radiation from the grate and fire-
pot; and, also, by passing through tubes in the
combustion-chamber for distribution to upper
rooms, in making the illuminating section (being
that portmn of the case 1mmedmrtely surrounding
“the combustion-chamber) carved mwardly above
the fire, so as to form a vertical front combined
with a Ieeedmﬂ‘ curve for direct radiation up-
wardly as well as horizontally, in combination
with the sliding of the front or projecting por-
tion of the case into the chimmney to expose the
fire, as In an open grate, when desired ; in form-
ing the magazine with 1ts walls composed of tu-
‘bular spaces for the purpose of recerving air,
heated at the base, and discharging it 1111:0 the
warm-air reservoir at the top* in the employ-

ment of an annular air hem;mu chamber sur-
rounding and forming the base of the magazine
and receiving air from the rear and dischar gmge
1t, when he&tecl either fromn the front of the
he&ter or 13]11“011011 the tubular spaces, as above
mentioned ; in m‘lhmﬂ the annular air-heating
tube and its eduction-bmnch form a part of the
magazine; in providing the hinged feed-cover
with a self- acting support for I'(,tfunmﬂ 1t open
while fuel 1s mtloduced and, 1m combumtmn
-with the damper, a curved arm for arresting the
movement of the da,mper at the proper time and

pipes; and in other 1m131"ovements, as 11erem&ft(,r
set forth.

In the accompanying drawing, Figure 1 repre-
sents the heater as set in & fire- place in a central
vertical section. Iig. 2 is a horizontal section on
thedotted linexaof 1 ig.1. Fig.3isa perspective

| view of a fuel-magazine removed, formed with a

single wall 1n 'sectlons Jomed at the top and
bottom of the divisions i by bars j with side
tubes %, and adapted for use In connection with
the ‘111‘-116‘1’5111& tube & L k, but not otherwise
forming a part of my present invention. Iig. 4
1s an eula-rged fragmentary view of the door with
its supporting device. Fig.d isa detached view®
of the damper and actuating-rod, shown in dotted
lines 1n a different posﬂ;mn;, I‘1g 6 1s a front
elevation with the sliding sections of the case
removed to expose the fire. Fig. 71s a vertical

seetion of the upper part of the heater, showing

the fuel-magazine as formed of tubular sections.
Fig. 8 is a horizontal section on the line y y of
I‘lg 7, showing the arrangement of the tubular

| se(,,mons composing the magazine, the horizontal

division-plate a, the sliding qeomonb of the case
removed into the chlmney—-slmce Fig. 9 1s a
view of the top of the stove on the line z 2z of Hig.
7, showing the damper  which regulates the
p%mwe oi heated air through the tubular sides
of the magazine, and, when closed, causes 1ts
discharge tluouuh thc register [ i £ ront of the
heater, as b]lOWll in Fig. 1

The 111(..:108111'“ cylinder or case is indicated by
A A. This is divided by a horizontal par-
tition, B, the lower section being occupied
by th(, ‘1%1]:1)113 B’, with passages 101‘ admitting
cold air on elther side, forming a coutumoub
chamber around the a,.sh pit 1n the' rear, and oc-
cupying the whole of the base except tllb space
requir ed by theash-pit. Thechambernextabove
contains the fire-pot C, and above 1s placed the
magazine for fuel, D, which extends to and has
its mouth or recewmg, opening in the inclined
top E, being provided with the vertically-open- -
ing mver F. A second horizontal partition, « a,
of anmular form, surrounds the fire-pot atits tOp,
leaving below it an annular space around the

same for the cold air, which enters both through

the openings ¢ ¢, Pln 6, and the grating b, as
shown in Kig. 1, zmd be(_,ommw heated by con-
tact with the extemer of the me pot, passes mto

preventing the arm from striking the smoke- | the hot-air chamber G (by passages hereafter de-
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scribed) situated within the chimney and sur-
rounding the back part of the heater.

rooms by the conductor H, Fig. 1. I is the
smoke-pipe, and ¢ a damper, throunh which,
when open, the draught 1s duect _but when
closed, 1s carried downward throuah the fiue-
bholes e ¢ in the plate ¢ @ and into the smoke-pipe
at d. J 18 the grate, which 111:emy be of any suit-
able form.

The operation is as follows: The fire being
ignited, the gaseous products of combustion pass
from the fire- pot 1n the direction of the arrows

11 down the tlue-passages ¢ e in the horizontal

- partition ¢ a to a passage i the base which com-
-municates with the smoke- plpe L. Cold air is

admitted, through apertures ¢ ¢, Fig. 6, into pas-

sages on elthu[' Sldb of and Sulroundmn the ash-
| plt between. the partitions, shown in. dotted lines

J 7 in Fig. 2, mto the space around the fire-pot.
- From this space 1t 18 conducted by the pipes ¢ ¢
- through the combustion-chamber, wherethe pipes

are exposed on all sides to the heat of the fire,

and discharged thence mto the warm-air cham-
ber G 1In the chimney-recess.
air to be heated also enters at b, as betfore de-
sceribed.  Immediately over the fire- -pot, in the
hottest portion of the combustion- @h&mbu 1S an
annular air-heating passage, Li L, pr ovided with
induction and efl_u-_‘utlon br .am(,,heb_ h and &, by

- which air 18 taken irom the hot-air ch{unbel o

at the rear of the heater, conducted through it,
and discharged, when requlred 1n front, thl ou ﬂh

a register, Z mto the (lp.:lltlllellt Occupled by the

hemur 01" 1t notsorequired, conducted againinto
the clmmbw by passages 0o o or « % in the
sides of the magazine. ‘This annular passage
forms the lower portlon of the magazine D, and
the 1nner plate of the eduction bmm,h I 101111,5
the front side of the magazine, as seen i Kig. 1,
filling the opening, %hown ::tbt m 1 Ifig. 3. Al
th()uﬂh exposed to thu most imtense humt the an-
nular tube, 18 preserved trom melting or warping
by the constant current ot air, which 1s given a
rapid circulation through 1t by the ascendmg in-
clination of its branches. The air so h(,aJted
when allowed to return to the chamber G—if in
excess of that required m heating the rooms
above—idisplaces an equal volume from the lower
part of said chamber, which also circulates
through the described passages of the magazine
D, thereby maintaining a continuous circulation
and accumulating a reserve of highly-heated air
in chamber G as a source of supply for future re-
quirements. 1 construct the magazine of vertic-
al sections, which rest upon the annular base L,
and are hollow or tubular, a convenient method
of construction being to use a series of pipes, as

at o o, I'igs. 7 and 3, their lower ends opening

into L, and their upper through the top pl‘bte
in the warm-air reservoir G, by which arr
ment the highly-heated air IS conveyed thel*eto
through the walls of the magazine.

the stove may be dispensed with, 1f desmred, and
all the air heated employed for distribution in
other rooms than that 1 which the heater is

From the
chamber G the warm air is led to the upper

A portion of the

the grate and base of the fire.

tion-chamber

LG~

e.. In thiscase
the branch £k for dischargmg from the front of

placed. The air discharged from these tubes is
controlled by the d&mper w, which, by moving
the lever v, is made to close or unmver them &13
option. Thc annular air-trunk I forms the base
and support of the tubular walls of the magazine.
In order to msure greater heating U’L]_]‘l@lty 111
the room ovceupied by the heater, and. to atford
a larger capacity of the hot-air 1 "esewmr G, I ar-

| range the fire-pot C and magazine D, in connec-
tion with the tube /i L k, in

to each other, by bringing the former near to

1)081’510115 eccentric

the front of the case, w h]l(, the larger part of
the latteris back of a Vel tical line dmwn through
the center of the grate.
free combustion ot the fuel in 1101113 of the mag-
azine, and gives a cheerful effect of the ﬂlowm 0"

fire Seen thwuﬂh the mica-openings, 1esembhnﬂ
that of an open grate. .

1 also (ﬁontribute to thi_s |

effect, and add largely to the open space for fiee
combustlon in the 1101113%1 portion of the fire-pot,
by making the mouth or lower side of the mag-

azine mchned bemg higher in front than at th(,

back, so that it not only y leaves more space for
the fire but enables the fuel to feed forward of

itself and keep the fire-pot well supplied in front.

The cold air 1s mainly admitted into the receiv-
ing-chamber surrounding the ash-pit, (except in
front,) where 1t receives the heat radiated from
As 1t ascends 1t
circulates on all sides of the fire-pot €, in the
surrounding chamber 3, and thence rises tlu ough

| the large tLﬂ)Bb ¢ ¢, (which may be more or ]LbS

11 ]1111111)61? and which pass through the combus-
and are Slll‘]i‘()llllded by the hot
gaseous products of the fire,) whenitis discharged
into the warm-air reservoir (x, which stores it for
distribution to the several upper rooms. I form
that portion of the case whicl incloses the com-
bustion-chamber—Dbeing the space imimediately

| above the fire-pot .:md surrounding the lower

partof themagazine—with a ver tma] curve, which
contracts th(, upper part, as 18 best shewn at «,

IFig. 1, so that the direction of the lines of radi-
.;Ltl()ll detul mines, as 1s represented by the diverg-
1ng dotted lines of Ifig. 1. Thisdiffuses the heat
more uniformly, especially in an upward direc-
tion, and moderates the fierceness occasioned by
a small but itensely-heated radiating-surface,
while 1t 1improves the symmetry of the heater. 1
form that portion of the case which constitutes
the projecting portion, and that above the base
o1 alr-heating p.:ut W 1th twomovable sections, Y
Y, Iigs. 6 and 8, which slide back from the
frontal center mto 'the five e-place, leaving the fire

exposed as in an open grate. These b@bthllS,
being the vertically-cuwed or convergent frontal
portions before described, constitute the most
prominent projecting part wbove the fire-pot, and,

when removed, expose the fire to obbewmlon

and the ndlatlon of light and heat i lines near.
ly approaching the pelpemhcuhl thereby giv-
g more light m the room and elosely resem-
blmg an Open-ﬂmte fire, while the inclined un-
der surfaces of h L k reflect the heat down-
ward in the room. This does not interfere with

the operation of heating the air for the room
above, while the objection to such sliding fronts,

This gives room fort e~



as obtains with stoves, does not exist, as the slid-
ing parts, when thrown back, are out of the way
and sight in the chimney-recess. The cover If
‘is hinged to the inclined top E at n, and is pro-
vided with a pendulous piece, o', loosely pivoted
a little forward of the hinge. When the cover
is shut this hangs vertically by its weight, but
when raised it oscillates from the perpendicular,
and by quickly releasing the cover while the
pendantis vibrating backward its point is caught
upon the step p, as shown 1 Iig. 4, by which
the cover is held open. When desired to close
it, it'is only necessary to raise it sufficiently to
allow the pendant to gravitate to the perpendic-
ular, when 1t falls shut.
venience, as the door can be opened, sustained,
and shut by merely touching it with a shovel or
other utensil which the attendant may have 1m
hand, entirely obviating the usual troublesome
operation of unlatching a door, changing the po-
sition of a slide, or removing a griddle to obtain
access to the magazine. The damper ¢ 1s oper-
ated by the horizontal rod » by pulling out, as
shown in dotted lines, to open it, and pushing 1t
in to close it. This rod is connected with the
~vertical axial rod of the damper by a curved
horvizontal arm, s. A stop, %, is provided on the
rod in such a position thatit strikes the arm and
prevents further motion when the damper 1is
shut, thereby preventing the arm from striking
the smoke-pipe I, which would tend to loosen its
joints, and also giving positive assurance that
‘the damper is in its proper position. The regis-
ter-slide w (most clearly shown in Fig. 9) rests
on the top of the magazine, and is operated by
a lever or handle at y, so that, when desired, all
the air which passes into the annular chamber
- Lmay be thrown into the room through the open-
ing 1; or, by closing the register at ! and open-
ing the register-slide at w, the air so heated may
all be conducted into the chamber G, and so to
the rooms above. On either side of the fire-pot
are the doors w « for cleaning the flues of the
heater. _ ' '
The air which is heated in the conductors & L
k is taken from the lower part of the chamber G,

a portion of which enters from the back part of
the cold-air chamber through a hole, 2/, In the

back plate, the direction of the currents being
shown by the arrows 2 2. 1t is thus seen that
the admitted air is divided into two portions,
one of which reaches the annular passage L by
the course indicated, and the other ascends
through the partition B into the chamber 3 sur-
rounding the fire-pot. This latter chamber 1s
also surrounded by the flue-chamber 4, through
which the products of combustion circulate after
entering at ¢ e to reach the bottom of the smoke-
pipe at d. Thus the air-passage 3 intervenes be-
tween the fire-pot and the flue-chamber 4, and
the air-tubes ¢ ¢ are likewise smrrounded by the
products of combustion as they ascend from the
fire and descend to enter the lue and reach the
smoke-pipe. -

The grate J forms no part of my invention, as
any one of suitable form may be employed, the

This 1s of great con- |
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kind represented being especially adapted to the
shallow fire-pot employed in this heater.

In a fire-place heater or stove which combines
the qualities of a radiator of heat in the apartment
in which it is placed and a furnace for supplying
warm air to other rooms, and is arranged 1n coin-
bination with the fire-place, I claim as follows:

1. In combination with the air-heating pas-
sages I L k, the arrangement of the fire-pot-ec-
centrically to the magazine, substantially as and
for the purposes set forth. |

2. The arrangement of an enlarged cold-air
receiving-chamber oceupying the entire space
immediately surrounding the ash-pit except in
front, in combination with the amr-heating cham-
ber 3 and the flue-space 4, arranged as set forth.
- 3. The enlarged cold-air receiving -chamber
immediately surrounding the ash-pit except in
front, extending back to the outer casing, and
the fire-pot with the tubes g g which convey the
admitted air through the combustion-chamber,
in combination with the downward passages ¢ ¢ -
and flue-chamber 4 for the escape of the prod-
ucts of combustion, whereby the air to be heat-
ed is conducted, in passages which are surround-
ed through theirwhole course by heating-surfaces,
until it enters the reservoir G, arranged substan-
tially as set forth. |

4. I do not claim, broadly, sliding-doors; but
I claim, in combination with a cylindrical front
curved inwardly as at «, IFig. 1, and a fire-pot
eceentric to the reservoir, making the frontal
converging portion in sliding sections to expose
the open fire and insure more general radiation
and 1llumination therefrom, substantially as set
forth. | |

5. In combination with the air-heating pas-
sages b L k, the oblique or inclined mouth of the
magazine, and the branches & k which form a
heat-reflecting surface inclined upwardly from
the rear of the combustion-chamber to the front
thereof, as and for the purposes set forth.

6. A fuel-magazine, the walls of which are
formed of tubes o o or equivalent hollow upright . -
sections, substantially as set forth.

7. T do not claim an annular air-heating space
at the base of a magazine; but I claim,in a fire-
place heater, conveying the air from the chamber
G in the rear by the branch & and annular pas-
sage L around the base of the magazine, and
discharging it either through a register in front
of the case, or by passing it through the tubular
sides of the magazine, return it to the chamber
G in a superheated state, substantially as set
forth. | ) |

8. The combination, with the conductor or pas-
sages & L k, of tubes or branches » » and o o form-
ing a part or the whole of the side ot the maga-
zine, and conveying and discharging the air
heated in its course from the rear to the front of
the heater through the top thereof into the hot-
air chamber G, substantially as set forth.

9. The combination of said air-heating passage
or passages h L k, receiving at the rear and dis-
charging both at the front and top of the heater,
with the reversible flues e ¢, which so control'the
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- products of combustion  that their course is
~around the exterior surfaces of said conductors

in ascending and debeendmfr currents substan-
- tially as set forth. |
- 10, Supporting the sides of the mag
the annular trunks L and its branches f k, sub-
Stantlally as and for the purpose set forth.

11. The pendulous support o, in . combllmtldﬂ

~with the vertically-hinged cover F and step p as
and for the purpose set forth. o

12. In combmation with the chmp 1,1' arm s and: |

-rod 7, the stop ¢, arranged and oljemtmﬂ as md
for tlle purpose Set forth -

13. Thecombination of the air-admitting cham- -

‘ber in the base surrounding the ash-pit except

in front, and communi(,&tinfr with the chamber |

G at o with the ﬂlr-lleatmfr passages h L k&,

- whereby a portion of the cold alr pursuing the

‘mme on

course ot the arrows 2 2 is superheated and dis- -

charged at [ or added to the warm- alr reservolir
G, substantmlly as set forth. o

14, The register w, in combmmtmn with the-‘

tubes 0 o which form the walls of the mamzmu,

as and for the purposes described. - |
15. Forming a portion of the side: of the m:-zw-3

~azine of the separate air-conducting branch % of
the annular tube L, substantially as set forth.

In witness whereof T have hereunto signed my
name in the presence of two subseribing: wit-
nesses. |

B JNO. H. BURTIS.

Wltnesses
KATE N. JONES,
J. FRASER.,
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