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IMPROVEMENT IN APPARATUS FOR CONSUMINGSMOKE AND GAS, AND INCREASING DRAUGHT 
. IN BOILER-FURNACES; s 

... The Schibute referre to in these effers extent at making part of flye Sante, 
TO ALL WHOM IT MAY CONCERN: 

Be it known that I, DANIEL E. SoMEs, of Washington, District of Columbia, have invented a new and 
useful Apparatus for Consuming Smoke and Gas, and for Heating Air, &c.; and I do hereby declare that the 
following is a full, clear, and exact description thereof, reference being had to the annexed drawings, making 
part of this specification, in which 

Figure 1 is a plan or top view of my invention. 
Figure 2 is an end elevation, 
Figure 3 is a longitudinal section on the line XX of fig, 1. 
Figure 4 is a similar section on the line XIXI; and 
Figure 5 is a transverse vertical section on the line XII XII. 
The other figures represent modifications of my invention and parts in detail. 
In all the figures, like parts are indicated by the same letters of reference. 
The nature of my invention consists 
First. In forcing or drawing gas, hot air, smoke, or vapor, from a flue or chimney, around to the fire-box of 

the same steam-boiler, furnace, or other heating-apparatus in which they or any of them originated, by means 
of a blast or current of cold or fresh air, or steam, or both, whether said current be produced by a fan-blower, 
air-pump, the motion of the apparatus against the air, or by any other means. 

Second. In forcing or drawing hot air, gas, smoke, or vapor from a flue or chimney of any steam-boiler, 
furnace, or other heating-apparatus, by means of a current of cold or fresh air, or steam, or both, traversing a 
different channel for a given distance, and then impinging upon said smoke, gas, or vapor, or hot air, at such 
an angle as will cause a draught toward the fire-box in a common flue or channel. 

Third. In constructing a continuous flue or channel, whereby the smoke and hot or warm air of any steams 
boiler, furnace, or other heating-apparatus may be conducted or forced around from the point where it shall 
have effected its primary object back to its producing fire again, through which it shall be made to pass. 

Fourth. In constructing a continuous flue or channel, as above, with another flue or channel along a part 
of its length, with a partition between them, and both opening into one, so that when the current of air is 
forced into one of said flues or channels, it will produce a draught in the other, whereby the smoke and hot or 
warm air in the fire-box and smoke-flue will be drawn into the common flue, and driven to the fire-box by the 
current of air. . . m 

Fifth. In heating air, which aids combustion, before it is admitted to the fire-box of a steam-boiler, &c. 
The object of my invention is mainly to secure a complete consumption, in the same fire that produces them, 

of all the gaseous and carbonaceous products of combustion, so that no smoke or vapors shall escape from the 
chimney, and thereby economize in the quantity of fuel, as well as conduce to cleanliness in the immediate 
neighborhood of the operation of my apparatus. 

In the drawing, AA, figs. 1, 2, 3, and 5, represents the shell of a steam-boiler, of any construction. B 
is the fire-chamber, having hollow or tubular grate-bars, for the flow of water or steam through them. These 
grate-bars are shown as pipes, by red lines in fig. 1, passing in at one side of the fire-box, and, after forming a 
grate, passing out through the other side. D is a chamber, constructed of the same material and in the same 
general manner with the boiler-shell A, and connected with the fire-box B, and the flue-space at the opposite end 
of the shell by flues a a'. The flue a, at the front end of the boiler, opens into the ash-pit under the grate-bars 
C. The flues a. a' are furnished with dampers, by which they can be completely closed, when necessary. The 
smoke-stack b, from the rear of the boiler, and the stack c, from the front end of the chamber D, are both also 
provided with dampers, whereby they can be effectually closed, t 

The chamber D is divided, for a portion of its length, into an upper and lower division, by a horizontal 
partition-plate, d, to the front edge of which is hinged another plate, d, so that by its swing upward or down 
Ward, the mouth of either division may be contracted or enlarged; the plate d' being operated by a cam or 
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endless screw, or any equivalent device, through the shell of the chamber D. A fan-blower or air-pump, E, 
or equivalent forcing-agent, is connected with the lower division of the chamber D, at its rear end, and a 
similar blowing or forcing-device, F, may be so attached as to communicate with the upper division of the 
chamber D, as seen in fig. 4. A door, e, is made at the rear end of the chamber D, over the fan E, through 
which, when opened, air may be supplied to the upper division when desirable. Ordinary furnace-doors are 
also fitted to the fire-box and ash-pit at the front end of the boiler-shell A. 

A steam-pipe, G, furhished with valves or stop-cocks, passes into the lower division of the chamber D, 
through the side, and after traversing its width, say two or three times, terminates by a closed end. The closed 
limb of this pipe, which extends clear across the lower division of the chamber D, is perforated with minute 
holes, for the ejection of jets of steam, upward and towards the front end of the chamber. 

The pipe H, through which steam or water is supplied to the tubular grate-bars C, is also connected with a 
pipe, I, extending across the flue-space in the boiler-shell A, in the same manner as the pipe G in the chamber 
D, and, like that pipe, is, also perforated with minute holes, but so that cjection may occur in the opposite 
direction, or towards the rear, as well as upward. Stop-cocks fare also provided for the pipcs II and I, so that 
they may be closed or opened to each other when desired. The pipe leading froth the other end of the tubular 
grate-bars C passes out through the side or through the fluea, and up into the stack c, or may be carried to a 
point where the steam, generated or superheated within it, may be applied to use 

It will be seen that the smoke and flanie;from the fire-box, after passing through the ?lues or tubes of a 
steam-boiler to the rear flue-space in the shell A, will, if the stack b be closed by its damper, pass through the 
flue a' into the lower division of the chamber. D; and if a blast of air be forced into the lower division of the 
chamber D by the fan E, or its equivalent, its passage across the opening of the flue a will produce a draught 
through said flue, bringing the smoke and other products of combustion with it, and carry them through the 
flue a into the ash-pit under the grate-bars. If jets of steam or water be thrown through the perforations of 
the pipe G into the current thus produced, the carbonaceous matter and gases drawn from the boiler-shell will 
become highly oxygenized by mixture with the air and hot steam or vapor, and when forced into the fire will 
become ignited and thoroughly consumed, greatly increasing the heat of the fire, and, as a matter of course, 
lessening the amount of fuel required. Thus by the action of the fan, a constant draught through the fire-box, 
boiler-flues, and chamber D, may be kept up, by which every particle of combustible matter may be carried 
into the fire and consumed, so that no appearance of smoke will be made from the stack or chimney, which 
will be kept closed by its damper, as hereinbefore set forth, after the fire is started, 

If the apparatus be attached to a locomotive or other moving steam-boiler, the draught may be kept up, 
without the fan, by opening the door eat that end of the division, D. The use of the fan E may be dispensed 
with, and another fan, F, made to force cold or fresh air along the upper division of the chamber D, until it 
meets and impinges on the volume of smoke and gas, or vapor, in the lower division, at the front end of the 
division-plate d', and thence carry it to the fire-box through the flue a, as before set forth. 

... By raising or lowering the end of the swinging plate d', the amount of cold air let in to the smoke may be 
varied and regulated as the requirements may demand. ' 

Figure 6 is a sketch, showing the manner of connecting a steam-boiler with a cupola or smelting or 
puddling-furnace, by my apparatus, so that the heat from the stack, and the smokc, gases, vapor, carbon, &c., 
may be drawn or forced therefrom, and made to pass through the fire-box of the steam-boiler, as hereinbefore 
described. In this figure, 6, K is the stack or chimney of a furnace or other structure for generating heat, 
closed at the top, when necessary, by such a damper as is commonly used. . 

From a point in the stack, between the fire-bed and its top, a flue, L, leads to the chamber, D, of my 
apparatus, its end terminating at the ejection-opening of a fan or equivalent device for forcing air or steam, 
or both, in such a manner that the current or blast from the fan may cross the mouth of the flue L at such 
an-angle with it as to produce a draught therein from the chimney or stack, and draw the products of combus 
tion or force them into the fire-box of a boiler through the fluea, in the manner and for the purpose before 
described: v . 

A steam or water-pipe, g, shown by red lines in fig. 6, may be placed in the stack, in the forti...of a coil or 
system in which steam may be generated or superheated, to be conveyed away to any point where it may be 
required as a motive-power, or for producing draught, or for any other purpose. 

Figure 7 is an elevation of a tubular locomotive or other steam-boiler, M, showing the fire-chamber, B', 
at the rear end, in sectioni, The front end of the boiler has a flue-space, h, shown by red lines, and in the 
cross-section, Figure 8, into which the tubes of the boiler open from the fire-box. With this fue-space the 
stack N connects, passing through an air-chamber, O, which is external to and surrounds, the flue-space N and 
the front end of the boiler, and is provided with a door, e, similar to the door at the fan-end of the chamber 
D, fig. 4. 

. The fire-box B is surrounded on its top, sides, and front, with an air-chamber, O', (see cross-section, Figure 
9) communicating with the ash-pit, through its sides and back, by means of registers or dampers K, under the : 
grate-bars, which may, if desirable, be hollow or tubular, as hereinbefore described. The air-chambers O O' 
are connected by a number of air-pipes, P, extending from one to the other, along the outside of the boiler. 
The same number of other pipes, Q, extend from the flue-space h rearwards, and parallel with the pipes P, 
nearly to the air-chamber 0", surrounding the fire-box, at which points the pipes Q are made to connect with 
the pipes P, so as to constitute pairs, each pair having a common outlet through its pipe Pinto the air-chamber 
O', around the fire-box. The union of the pipes P and Q may be a rectangular one, as shown in Figure 10, or 
the junction may be a more acute angle, as seen in Figure 11. 

The pipes P and Q may be made to pass from the chamber 0 and smoke-?lue h, through the body, of the 
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boiler, among the tubes or flues, to the air-chamber around the fire-box, instead of being on the outside of the 
boiler, as shown; or, in another construction, the flue-tubes may be closed at their ends which are farthest 
from the fire-chamber, and connect directly with air-pipes P, leading from the air-chamber 0, through the body 
if the boiler, to the air-chamber 0", around the fire-box. In this case the flue-space h will be dispensed with. 
The connection of the flues i with the pipes P will be the same as those of the pipes Q. with said air-pipes, and 
the effect of the operation of the cold air upon the products of combustion will be the same in all of these con 
structions. Automaton-valves shot?ld be placed in the pipes P, so arranged that, by closing, return or back 
draught shall be prevented in the air and smoke-flues or pipes. 

A current or blast of air, made to pass through the pipes P. by a fan or equivalent device, will, in passing 
the connecting-openings with the pipes Q, or the fluc-tubes i, produce in them a draught from the flue-spaceh, or 
directly from the fire-box of the smoke and gases, and will force them through the registers k again into the fire, 

When moving at . speed, the door e” can be opened, and the draught or current will be kept up by the 
onward motion of the boiler. Combined with the door e, or independent of it, a flue'or pipe may lead into the 
air-chamber 0, and be provided with a hood to direct the external air into the chamber without regard to the 
direction in which the boiler may be moving. 

Steam-pipes may be made to terminate in either or both the pipes P and Q, or the tubes i, as seen in fig. 
11, for the purpose of aiding the current or draught by their ejections. 

The pipes, passing through the apparatus or through the stack of a heating-apparatus, wherein steam is . 
to be generated or superheated, may be made to connect with a steam-drum or chest, not shown in the draw 
ing, properly provided with a safety-valve, from which it may be conducted to any point where its service may 
be wanted. v 

I do not intend to confine myself to any particular form or arrangement of hollow or tubular grate-bars, 
when such will be used, nor do I intend to confine myself to the use of hollow or tubular grate-bars, but shall 
use the kind in common use whenever it may be deemed expedient. 

Figure 12 is a sketch, showing an air-pipe or fue, meeting a similar flue for smoke or gases, both contracted 
at their orifices for the purpose of producing a draught in one by a blast through the other, as set forth. 

Figure 18 is a sketch, showing the manner in which the pipes P and flues are connected, so as to produce 
a draught in the latter by a blast through the former, in the direction indicated by the arrows. 

In the operation of my invention it will be found necessary to regulate the supply of air to be mingled 
with the productions of combustion, in such a manner that a large or small quantity may be secured, according 
to the kind and amount of fuel used. . 

This I accomplish by means of valves or dampers, or their equivalents, or by increasing the velocity of 
the current of air, or by making the air-pipes larger than the smoke-fues; or, all these means may be used 
together. In order to secure complete combustion of smoke, a volume of air from three to ten times larger 
than that of the smoke is required, but if steam, or superheated steam be used in conjunction with air, a much 
staaller volume will be sufficient to produce the necessary amount of oxygen. 

Instead of using tubes or pipes in pairs, as shown and described, (see PQ.) I may sometimes use large air 
: pipes, with several small pipes opening into them, thereby securing a larger area for air than would be done in 

a given space if the air-pipes were small. - 
Having, thus fally described my invention, what I claim therein as new, and desire to secure by Letters 

Patent, is- - 

1. The drawing or forcing, or drawing and forcing the smoke, gases, vapors, &c., from the fire-chamber of 
a boiler or furnace, or other heating-apparatus, and into the same fire-chamber again by a current or blast of: 
air, steam, or vapor, or any or all of them, for the purpose and in the manner set forth. 

2. The drawing or forcing, or drawing and forcing, the smoke and other products of combustion from the 
fire-chamber of a steam-boiler, furnace, or other heating-apparatus, by means of a current or blast of air trav 
ersing onc or more different channels from such products of combustion, for a given distange, and then made 
to impinge on said products so as to mingle with and drive or draw them through a common flue into the origi 
nating fire-chamber, substantially as and for the purpose set forth. 

3. The drawing or forcing, or drawing and forcing, the products of combustion from the fire-chamber or 
flue of a puddling or other furnace, or steam-boiler or other heating-apparatus, through the flues of another 
steam-boiler or other heating-apparatus, by means of a current or blast of air, or steam or vapor, substan 
tially as set forth. ' 

4. The combination of the shell A, and the flues and flue-spaces of a steam-boiler, with the chamber D, 
and its flue-openings a a', and an air-pump, fan-blower, or equivalent device, substantially as and for the pur pose set forth. 

5. The chamber D, when divided by a partition-plate, did, and combined with a steam-boiler or other heating-apparatus, substantially as and for the purpose set forth, 
6. The connection and arrangement of the perforated pipes F and I with the shell A and flue-spaces of a 

steam-boiler, or with the chamber D, or with both, substantially as and for the purpose set forth. 
7. The combination of the air-chambers 00', and pipes PQ, or their equivalents, whether on the outside 

of the shell of a boiler or other heating-apparatus, or extending through the interior of the same, substantially 
in the manner and for the purpose set forth. . . . 

8. The combination of the pipes PQ, or their equivalents, with their interior steam-pipes, fig. 11, for the purpose set forth. 
9, The combination of the air-chainbers 00', and air-pipes P, or their equivalents, with the flues of a 

steam-boiler or other heating apparatus, substantially as and for the purpose hereinset forth, and shown infig. 18, 

L u. --" 
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10. Heating air by forcing or drawing it through pipes or channels, along or around the shell, or through 
the interior of a steam-boiler, substantially as set forth. 

11. Oxygenizing gas and smoke, as and for the purpose set, forth. 
12. The pipes P and Q, substantially in the mariner and for the purpose set forth. 
13. The smoke and air-tubes, substantially as shown in fig. 12, and for the purpose set forth. 
14. Generating steam, as set forth, and for the purposes described.. D. E. SOMEs. 
Witnesses: 

F. C. SoMEs, 
GUY C. HuMPHRIES, 


