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JOSEPH WATTS, OF BIRMINGHAM, GREAT BRITATN.

Letters Patent No. 76,010, dated March 24, 1868.

-

'IMPROVEMENT IN HEATING-FURNAOCES.

g

The Schednle reforeed fo i fhese Fetters Putent wwd making pact of ﬂgé SIE,

Jml--r' P

Be it known that I, Josgpa Warts, of Birmingham, in the county of Warwick, solicitor’s c;ilerk, have
iivented new and useful Improvements in Furaaces and Fireplaces, and in utilizing the waste heat of the said
furnaces and fireplaces, and in utilizing and ¢btaining motive power from the air supplied to furnaces and fire-
places; -and I do hereby declare that the following is a full, clear, and exact description of the construction

‘and operation of the same, reference being had to the annexed drawings, making a part of this specification,
in which— | |

Figurc1representsa vertical section of oneform of furnace, in which a direct-downward draught is employed.

Figure 2, a vertical section of another furnace combined with vertical-steam-boiler.

Figure 3, a horizontal section of the same. | | |

Figure 4, a vertical section of another furnace for heating a horizontal steam-boiler.

Figure 5, a vertical section of a fireplace of stove or erate for domestic purposes.

- Figure 6, a vertical section of another fireplace or stove for domestic use; and

Figure 7, a vertical section of ‘another arrangement of fireplace or stove.

All of which are constructed according to my invention.

The object of the first part of my said invention is to produce perfect combustion of fuel and its conse-
quent economization. -This is effected by introducing the gases or air for combustion in the same direction as
the fuel used, and causing the same to pass downward, instead of upward, as is ustal, through such fuel, and
thence, between the grate or fire-bars upon which the said fuel rests, into the outer atmosphere at a point suffi-
ciently elevated to produce the required amount of draught. o

- I prefer to construct the furnace in the following manner: I make the said furnace of a receptacle or
chamber, to which I prefer to give the figure of a vertical pyramid. The fire or grate-bars are fixed in the
pyramidal chamber, and are placed, by preference, at an angle of about forfy-five degrees in order to facilitate
the removal of the ashes through the said fire-bars by means of the weight of the superincumbent fuel. That
pbrtion of the chamber underneath the orate or fire-bars has an opening-provided with a closely-fitting door or

slide for closing it, which opening communicates directly with the flues of a steam-boiler, or with a series of
Hues, pipes, or chambers, which it is intended to heat, and which may be connected with malting-kilns or other-
wise applied toheating purposes. The heated air and products of combustion from the furnace, after traversing
the said flues, pipes, or chambers, pass'to a chimney. I introduce-the fuel to the pyramidal chamber at or near
the top or narrowest part thereof, which is then. closed up air-tight by a door or otherwise, and the atmospheric
air necessary for-combustion, either hot or cold, is'introduced into the chamber at a point sufficiently high above
the grate-bafs to allow of-,the formation of a continuous stratum df_carbonized fuel -suﬂicient in quantity to
burn all the volatile products of the fuel in process of carbonization. | - | -

The atmospheric air supplied to the furnace may be heated by being passed between or around the series
of flues, pipes, or chambers through which the products of combustion from the furnace pass. " The sald heated
air, prior to.its introduction into the furnace, may be used for drying, evaporating, and ventilating, ‘When
the air supplied to the furnace is not heated, it may be made to pass over liquids for the purpose of cooling
them, or be otherwise applied for cooling purposes, such as the cooling and drying of malt and cooling worts.

By the '_a'rra,ngemmts described, the maximum amount of heat is obtained from the said fuel, and the said
fuel-consequently economized. |

This part of my invention may be applied to existing furnaces and fireplaces of the ordinary kind in the
following manner; that'is to-say, I close the outlet above the grate to the chimney by a slide or valve, which
may be opened or closed at pleasure, and I make another outlet or communication with the chimney at any con-
venient place underneath the grate-bars, which last-mentioned outlet I also provide with a slide or valve so con-

- structed as to allow of the draught-of the chimney being regulated at pleasure. By these means the. current of
atmospheric air will be directed through the fuel downward, and similar combustion will consequently take place
to that mentioned in the furnace herein first described. - By means of the two slides regulating the openings
into the chimney, either method of effecting combustion may be uced at pleasure. |

For the purposé of -obtaining motive-power from the atmospheric air supplied to furnaoces, I place a fan or
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- fans in a pipe or passage, through which the whole of the atmospheric air l-oquhe'd for combustion is made to. -
- ‘pass, which. said air, as it passes, impinges upon the vanes of the said fan or fans, and gives motion thereto, ==
- -which motion may be transmitted from the-axes.of the said fans, by a train of’ wheels or: othm gearing to the -

o ;machme or: apparabus which it ig wished to actuate. - The qmntity of air pa,samg throufrh the plpe oy’ pa.&::dﬂ'ef HEEE

L deacribed may be regulated by a slide or throttle-valve. . . - ot
. Having explained the nature of my invention, I W:ll praceed to deSGlle, mth rc,felmcn to the accompany-i SRR

. ing dr awings, the manner in which the same is to be performed. In fig. 1, is the pyramidal chamber, contain- =

- ing the fuel, the said chamber: being closed air-tight by the 1lid or cover & after the fuel has been intreduced. : |

+ The said 1id or cover dips into a- growe or trough, e, containing sand, situated around the top of the chamber a. -
At the base of the chamber a,and in the axis theleof is: weanmal hollow bed, d, constructed of fire-clay-or other < =

. suitable. material, upon which bed the superincumbent: fuel is supported..  This bed is- carried by sapports or
- arches, e, re.;tmrr on the extreme base of the chamber a. ‘At the open sides of the lower part of the chamber '
. @ are circular. ﬁm or grate-bats, f, having in-cross-section an angle not less acute: than that represented, and -
. outside the said fire.or grate-bars is an vmul..w chamber, g, to which chamber air or gas for. supporting the
- combustion of the fuel betweon the bed d and fire-bars f is supplied by the pusarre or flue A, which flae; &,is

. provided: at any .convenient part: with a mhfe or damper: connected with ‘a piston loaded mth any requlred S
- weight, and working in a cylinder connected with the boiler or chamber the furnace or: fireplace is designedto = 0
.~ heat, by means of a closed vessel containing water placed therein, by which means the eXpansmn of the steam

or water in such boiler or vessel is made to actuate thé S&ld piston-and weights, and lift the said, valve or dﬂmper, S

~ and thus regulate the admission of air to the farnace or fireplace-and *chel.eby prevent: any urinecessary con~

.- sumption of f’uel in the furnace or fireplace. In the axisof thé furnace, and below the bed d;is & flue or channel, -
4, into which the heated air and products of combustion from:the fuel in the lower part of the chamber @ pass. © +
- The flue or channel ¢ communicates with the flues or steam-boiler, or with other flues, pipes, or chambers, whiclh =

.0 itis intended to heat, and which may be counected with maltmrr-lnlns or otherwise applied t0o heatmrr pmpose% N

- The heated airand pmducbs of combustion, after traversing the flues of the boiler or othel ﬂaes or cuambers -

o :pasa to a chimney of a-suitable elevation. ki3 the ash-pit. c]med air<ticht by the doors’l,

By an examination of fia. 1, it will ‘be seen that the aiiwor gaseous matter supplied by the pipe or- channe] o

R ;7:, enters the external: chambcr g,and passes between the fire- bars f into the fuel sitnated between the said btu-,, S

. :and bed d, descendmﬂ through the incandescant fuel into thé flue ¢, as‘indicated by the arrows, T
| By the arrangement deterlbed - continunal ; supply of fresh air is introduced into the! ﬁmplace, and very

RERS }perfect combustion of the fuel obtained. As the combustion proceedq the fuel in. process of ‘exhanstion -gradu-

o ally travels down the inclined sides of the bed d, its place being takcn by a f'reah q_uantity of the supermn;

- ;cumhe,nt fuel, the ashes and refuse matters falling into the ash~p1t ki

In figs. 2.and 3, @ is the fuel-chamber, G]Dbﬂd air-tight: by the 11d or cover @, ﬂnd Z? 6 are the mrcular grate” 7
- or ﬁLe bars at the base of the fuel-chamber, the said grate or fire-bars being ary angod in the form of a hollow = -

cone. ¢ is the ash-pit, closed air-tight by doors, as in fie. 1. Air or gas fur the combustion of the fuel resting
on the fire-bars b b passes by the horlzontal and vertical | pipes or passages d ¢ into the middle of the fir ephce,
and below the fire-bars b 0. f is the boiler, situated around the central fuel-chamber a, in which boiler a series
of vertical pipes or flues, g g, and an a,nnula.r flue, £, are made, the flues ¢ and % communicating with each other
at top by the horvizontal flue 2. The annular flue % opens into the outlet-channel %~ The.air for combustion
‘being introduced into the centre of the fireplace, passes between the fire-bars &, and throngh the fuel supported
upon them, as indicated by the arrows, a downiard dmurrht passing throush fhe stratym of fuel between the
upper grate-bars and sides of the chamber @, and an upv.md draught tlnourrh the fuel situated between the
lower grate-burs and sides 7 of the fireplace. By this means all the volatile portions of-the fuel, which in the
usual upwald draught eseape as smoke ave consumed in its downward passaze with the downward dranght before
deseribed, and befme it reaches the bottom of the ﬁrepldcc, where its combustion is assisted and completed by.
the upward draught bcfoze described, the ashes and refuse matters falling into the ash- -pit e.

The heated air and products of combistion pass from the fireplace into the flues g £ of the steam- -boiler f,
‘through which they circulate and heat the water in the said bOllEl, and finally escape by the liorizontal flue.or
passage &, to be utilized, as hevcinbefore explained. The opening d” in the pipe d, by which air is admitted to
- the fireplace of the ful‘mce, may be closed by a valve or clmmrr-p]a.te, Z* fixed to the rod m, the annular 1im
of the opening d entering a troush or groove, I ﬁlled with sand in the sald valve or pla,te . An azr-tlght
joint is thus made. |

Inorder to regulate the admission of air to the ﬁlepldce and the consequent combustion and economization
of the fuel, I connect therod m of the plate I*'with a piston, n, working in the ¢ylinder 0, opening by the pipe
p-into the interior of the steam-boiler f. The rod m is loaded by the wewhts q to the pressure af whmh it is
‘wished to work the boiler, When the pressure of the steam in tlhe bmler is sufficient to raise the welghted
piston #, the latter moves in its cylmdm and thereby raises the valve I* and cuts off thesupply of air to the
fireplace. When a vely slow.combustion is requ11 ed, the passage d* may be temporarily closed by raising the
valve 7, by means of a screiv-box, #, working on the screwed ends of the rod m, and a.small quantity of air
allowed to enter the fir eplace by the pipe s, which pipe may be furnished with a stop-cock. By this means
the trouble of relighting the five of the furnace is obviated. Portions of the side of the fireplace I are capa-
ble of being opened and rec]oseu for facilitating the remomlof any obstruction which may be formed upon the
fire-bars.

In fig. 4, a is the fuel-cha,mbm, and b b the ificlined fire~bars; ¢ is the ash-pit; and & the horizontal hoiler.
A pipe or flue, e, opening into the ash- p1t and provided with an air-tight valve, as hereinbefore deseribed, sap-
plies air to the .‘ureplace, the said air passing between the fire-bars and through the fuel in 2 manner similar to
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that described with respect to the farnace, fig. 2. The course of the air and products of combustion is indi-
cated by the ATTOTS. In obtaining motive-power from the air supplied to furnaces, I p]'ace the fan or fins
hereinbefore referred to in the flues or passages hy d, and e, figs. 1, 2, and 4, which air on its way, to the fire-
places, impinges upon the vanes of the fan or fans and gives motion thereto, which motion may be transmitted
by any convenient gearing to the-machine or apparatus to be actuated. | N

In fig. 5, @ are the fire-bars, b the fuel-chamber, and ¢ the ash-pan. The upper part of the fireplace is
closed by a hood or cover, ¢, the said covered part constituting the fuel-chamber. Fuel is introduced at the
door f. gisa throttle-valve, by which the draught through the flue 2 may be regulated. The course of the air
i8 indicgted by arrdws, ~ [ is a slide, furnished with a sef-screw, running in.a groove between the fire and fire- |
bars a, for the double purpose of regulating the amount of fire exposed to view, and for shutting off the
draught whilst fresh fuel 1s added through the door f to prevent an upward draught. The hot air and products
of .combustion pass from the fire by the flue % to the chimnéy., - The heating of the foot or base of the fireplace
causes a large amount of heat to be radiated into the room. |

Infig, 6, a are thé_ring-like fire-bars; b, the back of the grate; e, the fuel-chamber; d, the base or foot of
the grate; e, the central flue; g is the slide to regulate the fire-surfade and prevent upward draught while sup-
plying fresh fuel to the chamber ¢. The said slide works upon the grooved upright bars %, and is fixed by the
set-screws z working in the said bars. The depressed position of the slide ¢ is indicated by dotted lines. Alir
entering between the bars a, supports the combustion of the fuel, and the heated air and produets of combustion,
descending through the foot d, pass by the central flue e to the chimney, as indicated by the arrows. fisa
throttle-valve, by which the draught may be regulated. The foot dis provided with a door or doors for the

- removal of the ashes from it.

Fig. 7. In this arrangément the air enters by the central flue a, and is regulated by a tight-fitting slide, ¢,

and, passing between the conical set of fire-bars 4, supports the combustion.of the fuel between the said bars
b and the outer barse. 7 is the slide for regulating the fire-surface, and'preve'ﬂting upward draught, the said:

slide / being similar to that represented in connection with the fireplace or stove, (fig. 6.) . The heated air and
products of combustion pass between the casing d and fuel-chamber ¢, and escape by the pipe finto the chim-
ney. Besides the heat radiated from the fire in the grate, the casing d becomes strongly I}ea_ted; and radiates
a large amount of heat into the room. The course of the air and products of combustion is indicated by.

theé arrows.

Having now described the nature of my invention, and the manner in which the same isto be performed, I
wish it to be understood that I do not limit myself to the precise details herein described'and illustrated, as the
same may be varied without departing from the nature of my invention; but - |

I claim as my invention— - |

1. Arranging the grate bars or fire-bars in such-a-manner-as to deflect the draught, or a portion thereof, in
a downward direction, or in the direction in which the fuel is introduced, substantially as and for the purpose
set forth, | ' |
2. The grate-bars f' b, bent in A-shape, substantially as and for the purposes described.

3. In combination with the grate-bars f, a conical hollow bed, d,.and the flue ¢, below the grate and bed,
forming a downward and outward passage for the heated air and products of combustion, substantially as and
for the purposes deseribed. | - | o

4. A grate formed of consecutive rings of A-shaped grate-bars, arranged above each other in'any suitable
manner, substantially as and for the purpose set forth. | |

JOS. WATTS.

Witnesses:
Errav Burrirr,
J. BrAdS.
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