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UNITED STATES PATENT OFFICE. 

JOHN B. SMITHI AND CHIARLES A. PRESLER, OF NEWARK, NEW JERSEY, 
AND EDWARD FOX, OF BROOKLYN, NEW YORK, ASSIGNORs TO THEM 
SELVES, ANDANDREW ALBRIGHT, OF NEWARK, NEW JERSEY. 

FURNACE FOR S TEA Vi BOLERS, 

SPECIFICATION forming part of Letters Patent No. 294,924, dated March 11, 1884. 
Application filed March 14, 1883. 

To CZZ vfoni, i 7ma? CO7Ce77: 
Beit known that we, JOHN B. SMITH and 

CHARLESA. PRESLER, citizens of the United 
States, residing at Newark, in the county of 
Essex and State of New Jersey, and EDWARD 
FOX, a citizen of the United States, residing 
at Brooklyn, in the county of Kings and State 
of New York, have invented certain new and 
useful Improvements in Furnaces for Steam 
Boilers and other Purposes, of which the fol 
lowing is a full, clear, and exact description. 
Our invention, although particularly appli 

cabletosteam-boilerfurnaces, maybeembodied 
in other furnaces; and the object of the inven 
tion is to obtain a betterandmore nearly per 
fect combustion, and thereby to effect an 
economy of fuel, and also, so far as is possi 
ble, to prevent smoke and the escape of nox 
ious gases from the furnace-chimney and the 
accumulation of soot, especiallywhere soft or 
bituminous coalis used. 
Our invention relates to furnaces wherein 

are employed devices for injecting or produc 
ing currents of steam and air into the furnace 
to mingle with the gaseous products of com 
bustion and supply the oxygen and hydrogen 
necessary fortheir combustion; and the inven 
tion consists in a novel arrangement of such 
devices and in aenovel manner of combining 
them with the furnace, Whereby the best re 
Sults are attained. 

. In the accompanying drawings, Figure 1is 
a front elevation, partly in section, of a por 
tion of a boiler and furnace embodying ourin 
vention. Fig. 2isahorizontal section thereof. 
Fig. 3isa perspective view of the devices (rep 

º resented in Figs. 1 and 2) for introducing air 
and steam. Fig. 3 is a detail viewhereinaf 
ter referred to. Fig. 4 is a view similar to 
Fig. 3, but showing a modified arrangement of 
pipes. 

Similarletters of reference designate corre 
i sponding parts in all the figures. 

45 
Referring first to Figs. 1, 2, and 3, A desig 

nates the boiler, B the front plate of the fur 
nace, and Cthe masonry forming the boiler 
setting. 
D designates the furnace-grate, and E. Fre 

spectively designate the fire andash-pitdoors. 

(No model.) 

Arranged transversely across the front por- 5o 
tion of the furnace, above the fire-door E, is a 
distributer or distributing-pipe, G, which is 
perforated with numerous holes, forming.jet 
orifices, and to which lead two inlet-pipes, Gº, 
which, as here shown, communicate with op- 55 
posite ends thereof. 
H designates a steam-pipe, which commu 

nicates, through a suitable valve, a, and by 
means of two branches, H, with the two in 
let-pipes G; and II designate air-pipes, which 6o 
extend transversely into the said inlet-pipes 
G'. The ends of the steam-pipes H' project 
considerably into the ends of the inlet-pipes 
G, as shown in Figs. 3 and3, and beyond the 
points where the air-pipes I enter said inlet- 65 
pipes. Hence the steamissuinginto theinlet 
pipes Gº from the pipes H''forms injector cur-- 
rents or jets, which induce currents of air 
through the pipes I, and these currents ofair 
and steam become thoroughly commingled in 7o 
the inlet-pipes G. Ashere represented, the 
inlet-pipes Gºdo not lead directly to the dis 
tributing-pipe G, butare extended to and fro 
across the furnace, so as to formheaters Gºfor 
the commingled air and steam, and hence be 
fore the mixture reaches the distributing-pipe 
Gitisina highly-heated condition, andissues 
from said distributing-pipe in fit condition to 
combine with the gaseous products of combus 
tion in the upper furnace, and thereby effect 
their consumption immediatelybelow and in 
contact With the boiler. - 
The distributing-pipe G, the inlet-pipes G, 

and heater-pipes Gº, with all their connections, 
may be madeup of Ordinary steam-pipe and 
fittings, as best shown in Figs. 3 and 4, and 
may be applied to anyboiler-furnace with lit 
tle trouble and at small eXpense. We might . 
employ only one inlet-pipe, Gº, for air and 
steam, but prefer tWo, as the air and steam 
Will thenbe supplied to the two ends of the 
distributing-pipe, and will be ejected there 
from more uniformly throughout its length. 
By this arrangement of devices it will beseen 
that we supply the highly-heated airand steam 95 
across the entire width of the furnace, andat 
a point above the fire-door and immediately 
below the boiler, where are always greater 
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quantities of gaseous products of combustion, 
and by supplying the necessary quantity or 
volume of oxygen and hydrogenthus uniform 
ly across the furnace tlheir intimate contact 
with the Whole volume of gasesis effected and 
a verythorough combustion insured. 
The arrangement of pipes described would 

be apt to burn out a?ter a time, and we may 
therefore carry out our invention as shown in 
Fig. 4. The arrangelment shown in Fig. 4 dif 
fers from that shown in Fig. 3 in having the 
heater-pipes Gº extending vertically, instead 
of horizontally, so that the ?ire will not im 
pinge so directly against them, and they Will 
not so soon burn out. The distributer G is 
also arranged inward of the lheater-pipes and 
nearer the front of the boiler, and steam is sup 
plied to each of the inlet-pipes Gby separate 
pipes H, each provided with a valve, (, for 
controlling the admission of steam. 

294,924 

What we claim as our invention, and desire 
to secure by Letters Patenti, is 
The combination and arrangement, substan 

tially as shown and described, with a furnace, 
of a perforated distributing-pipe, G, theinlets 
G', the stean-pipes and the air-pipes opening 
into said inlets, and the leating-coils Gº, in 
terposed within the furnace between the inlets 
and the distributing -pipe, for the purpose 
specified. 

In testimony whereof we have hereunto set 
our hands this 10th day of March, A.D. 1SS3. 

JOHN B. SMITII. 
CARLES A. PRESILER. 
EDVVAR) FOX. 

VVitnesses: 
ANDREW ALBRIGIT, 
SAMUEL T. VVILLIAMS. 
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