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AD.1857 . ... ... N°1233.
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Furnaces, &c.

LETTERS PATENT to Richard Leake and Matthew Sykes, both of Barnsley,
in the County of York, for the Invention of * Improvemests 1 Consumrxg
Smoke A¥p GEvERaTiNé HEAT Iv FumNaces or Steam ENGINE 0R OTHER

Borters, aso Heative THE Feep WATER OF THE sarp BoILERS, THEREFORE
Ecormomizing FUEL To 4 GREAT EXTENT,”

Sealed the 27th October 1857, and dated the 1st May 1857.

PROVISIONAL SPECIFICATION left by the said Richard Leake and Matthew

Sykes at the Office of the Commissioners of Patents, with their Petition,
on the 1st May 1857.

We, Ricuarp LEake and Marraew Sykes, both of Barnsley, in the County
5 of York, do hereby declare the nature of the said Invention for  IMPROVEMENTS
1v ConsuMiNg Smoxe awp GENERATING HEAT 1n FurNaces or Steam ENGINE om
oruER Boruees, arso Heative THE FEED WATER oF THE satD BOILERS, THEREFORE
Ecowomizineg Fuen 10 A GREAT EXTENT,” to be as follows :—

- These improvements are proposed to be effected by construeting furnaces
in the following manner, and in adapting thereto the following parts, which
separately considered are old, but when combined together as hereafter
lescribed and employed for the purposes of this Invention, they are new, and
onstitute the above mentioned improvements.

- As regards the 1% feature of these improvements it consists in separating
: 2 “ ash-pit ” into two parts by building a wall up the centre thereof, and
providing the same in front with two doors.
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Figure 2; Figures 4 and 5 are transverse and vertical sections, respectively
taken through the lines C, D, and E, F, at Figures 1 and 2; Figure 6 is &
front elevation of Figures 1 and 2.

At Sheet 2, Figure 7 exhibits a longitudinal and vertical seetion of a
multitubular boiler with our said improvements adapted thereto; Figure 8, 5
a horizontal section on the line G, H, at Figures 7 and 9 ; Figures 9 and 10
respectively exhibit sections taken on the lines I, K, and L, M, at Figure 7,
through the fire box and tubes; Figure 11 is a front elevation of Figure 7.
At each of the foregoing Figures of each Sheet of Drawings, we employ
similar letters of reference to denote corresponding parts in so far as such 10
parts appear or can be seen at each of such said Figures respectively.

At Sheet 1, A is a eylindrical steam boiler with our improvements attached
thereto for consuming smoke. The Drawing at Figure 6 shows the « ash-pit”
closed by two doors B, C; above are the dead plates D and E, which are
formed hollow to allow the air to pass through them into the grate bars G 15
(which are also formed hollow) into the back dead plates E, which form the
under part of one side of the bridge I ; the said bridge is also formed hollow,
with a slit or opening along the entire length thereof. The fire box K,
together with the fire doors K' attached thereto, are placed on the top of the
front dead plates, and are designed to save the expense of the ordinary fire 20
diors and frame, and also to save a fire-brick arch, which is necessary to
separate the fire from the flues if it be a fluid boiler, and also to heat the feed
water before it enters the boiler, by which a great saving of fuel will be
effected. L is an iron tank to contain water, said tank being made about the
same length and width as the fire grate of the furnace; upon the bottom of 25
this said tank the heat from the fire acts; the tank may either be open or
closed at top. The foregoing arrangements are equally applicable to multi-
tubular boilers or other boilers made with internal fire boxes, as exhibited at
Sheet 2 of the annexed Drawings, the several parts whereof are distinguished
by similar letters of reference to those at Sheet 1. .

We would here observe, that for boilers made with internal fire boxes, we
consider a bridge of the construction exhibited at Figures 7 and 8 of Sheet 2
would answer well. The opening marked @ at Figures 10 and 11 is for
establishing a steam communication between the boiler and the tank or fire
box L, and the openings marked b, b, at these said Figures are for the water 35
communication. The reason for thus economizing the heat from the fire is,
that generally in practice there is not sufficient area of fire grate or ash-pit,
and the draft being therefore very short, a great portion of the heat passes into
the chimney and is lost; and as it has been found that about one-third of the
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heat is expended to raise the feed water to the boiling point, the extra expense
of and space occupied by our improved method of heating the feed water is
unimportant, seeing that the wear and tear of the boiler would be considerably
lessened by its adoption, and if the flues were made to the extreme ends of the
5 boiler there would then be no extra expense. The two pipes M and N
attached to the fire box are for the following purpose :—That marked M is to
allow the water to pass from the fire box into the boiler, and that marked N is
to convey the steam that is generated in the fire box into the boiler.
The section at Figure 4 shews a series of fire-clay pipes X, about four
10 inches inside diameter, one inch thick, and eighteen inches or two feet in
length, said pipes being placed about two or three feet either behind or at the
front of the split bridge, according to the length of the boiler. (The above
dimensions are suited for a furnace the fire grate of which presents a surface of
about thirty square feet.) In each of the aforesaid pipes we insert a blower
15 and tayere iron, such as are now used in ordinary smiths’ forges. The air will
be conducted to the aforesaid pipes through the before-mentioned hollow dead
plates, grate bars, and split bridge. The blow pipes may be made either of
fire clay, cast iron, or other material that will stand the action of the air and
fire thereon, and may be placed either horizontal or perpendicular to the said
20 pipes, either before or behind them. We also propose to separate the opening
in the dead plates and split bridge in two parts, so as to be able to blow
through the aforesaid fire-clay pipes either on the hot or cold side of the fire,
either by mechanical means, or the action of the air itself,
Another form of fire bricks or pipes Y, to be used in combination with the
25 pipes X lastly above described, is exhibited at Figure 2, which said Figure
: exhibits a split bridge in section, and one of the above-mentioned bricks at
the top thereof. These bricks we form in the shape of a hollow triangle, and
place them in front of the pipes X, and we arrange and dispose said triangular
bricks about four inches asunder, and form them with a slit or opening on
30 each side thereof for the air to pass out of and meet the flame which passes
through the aforesaid four inch slits or spaces between said bricks.

We now proceed to describe the mode of operating with our said improve-
ments as follows :—When we fire, we close one or both of the doors of the
ash-pit, according to the state of cleanliness of the fire, and open the furnace
35 door or doors in front of the grate bars, thereby allowing the air to pass
through the dead plates, grate bars, split bridge, and fire bricks Y, as also to
the blow pipe, tuyere, and fire-clay -pipes X, by which time we assume the air
will have acquired a temperature of about 600 degrees of Fahrenheit's
thermometer, being a temperature at which it is supposed to become ignited
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