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7o ail uvhom, it may concern: 
Be it known that I, WALTER S. RoCKWELL, 

a citizen of the United States, residing at 
300 West 106 street, New York, county of 
New York, and State of New York, ha e in 
vented certain new and useful Imp?ove 
ments in Metal-Heating Furnaces, fully de 
scribed and represented in the following 
specification and the accompanying draw 
ings, forming a part of the same. V 
This invention relates to that class of fur 

naces employed in heating objects of vari 
ous kinds in the operations of annealing, re 
heating, &c., particularly i to furnaces in 
which the spent gases are discharged up 
wardly. 
The improvement consists in the construc 

tions herein described and claimed. 
In the present invention the charge of mal 

terial is placed upon the working-floor of a 
heating-chamber, and a combustion-chamber 
is arranged below the heating-chamber, and 
flaming-gas passages are extended therefrom 
into the heating - chamber at a series of 
points in the ficor of the chamber along the 
side-wall of the same. M 
The outlets or vent-openings from the . 

heating-chamber are also formed near the 
floor of the said chamber at a series of points. 
along its length. 
By this arrangement, the floor of the heat 

ing-chamber is effectively heated, which is 
not always effected when, the fiaming gases 

35 
are introduced through the side, or end of 
or over, the heating-chamber. . . 
The object of the present invention is first, 

to obtainan equal effect of the heat through 
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out all of the charge placed in the heating 
chamber; and second, to sectare economy in 
the use of the fuel. W 
To promote , a uniform i temperature 

throughout the heating-chamber, it is de 
sirable that the faming gases shall be admit 
te at many points in the floor and the Spent 
gases of combustion b? withdrawn from sev eral points in th? heating-chamber; and that 
the spent gases may not be permitted tº es 
cape through the vent-fues until they have 
been fully circulated within the heating 
chamber. W » 

To effect this result, it is necessary to con 
trol the movement of the Spent gases through 
the vent-fues; and to avoid the necessity of 
regulating a damper ugon each of the vent 
fues, the present invention provides a collec 

tion-Fiue at the top of the several vent-filues 
upon each side of the furnace, which collec 
tion-?iue is provided with one or more dam 
pers, the adjustment of which regulates the 
rate at which the spent gases shall escape 
from the vent-fues. M 
The desired circuiation in the heating 

chamber is effected by directing the fiaming 
gases upwardly ywhich enter the chamber, 
and by placing the vent-filues near the level 
of the heating-chamber fdoor thus retard 
ing the downward flow of the spent gases 
to such yent-filues. . . N 
This is preferably effected by extending 

ledges aliong the side of the floor of the heat 
ing-chamber and forming the inlet-passages 
from the combustion-chamber through these 
iedges which thus direct the filaming gases 
upwardy, and the escape of the spent gases 
to the vent-filues is retarded by extending 7 
the vent-filues downwardly, into the dedges 
And thence laterailiy into the side-walls of 
the heating-chamber, through which they 
are finally carried upward, · 
A coiection-fue is preferably connected to 

the tops of all the ven?k-fues at each side of 
the heating-chamber, and has one or more 
Yents provided each with a damper, the reg 
ulation of which controls the escape of the 
spent gases from the vent-fues, and may 
be used to increase or diminish the heat in 
either end or side of the heating-chamber. 
it aiso provides means to utilize the heat of 
the waste or spent gases to preheat the air 
supplied to the fiei-burners, and such heat 
ed air may be used with any kind of fuel. 
The walls of the furnace are formed of 

masonry and the vent-ftues are constructed 
in the body of the walls, and the collection 
fiues are also formed in the masonry at the 
upper ends of the flues, 

With this arra?? gement, the vent from the S 
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collection-fue can be formaed in its top and · 
a casing readiiy applied over the same in 
which the waste gases may circulate around 

- a pipe to head; the ir therein. N 
The invention võvil be understood by ref 

erence to the annexed drawing. in which 
Figure 1 is a cross section of the furnace on 
line 1-1 in Fig. 2; Fig. 2 is a longitudinal 
section on line 2-2. in Fig. i; Fig. 3 is a 
half-pian of the top of the furnace; Fig. 4 
is a section on line 4-4 in Fig. 5; Fig. 5 is 
a section on line 5-1-5 in Fig. 1; and Fig. 6 is a plan of the furnace having pre-heaters. 
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The heating-chamber a is shown with door 
ö and doorway 6' in one end and two com 
bustion-chambers c beneath its floor a“, fluid 
fuel being preferably used and supplied 
through burner-openings and burners d. 

Flaming gas inlet-passages are extended 
from the combustion-chamber into the heat 
ing-chamber through the floor a“, from two 
different parts of each combustion-chamber. 
From the middle portion, perforations or 
passages e are extended through the foor, 
and passages eº are extended from the ends 
of the combustion-chamber into a higher 
portion of the heating-chamber. 
Ledges if are shown adjacent to the side 

Walls g of the heating-chamber and vent-?iue 
openings hº are extended downwardly into 
the ledges next the side-walls and then lat 
erally through passages h” into the body of 
the wall, through which the vent-fues h are 
extended upward directly to a collection 
fue i in the top of each side-wall. 
Three of the vent-fues are shown in each 

side-wall of the heating-chamber, with the 
collection-fues connected to their upper ends · 
and provided with vents i to which the dam pers k are applied. 

* The preheater for the air consists of a 
3 C) 

casing l arranged over one or more of the 
dampers so that the waste gases circulate 
through it, and an air conducting-pipe or 
pipes în arranged within the casing to be 
heated by such gases. 
the upper part of such preheater by a con 
nection n, and delivered therefrom to the 
burner's d. by a pipe o. 
The casing is shown contracted toward its 

upper part, where the spent gases are al 
4 () 
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lowed to escape, so as to crowd the hot 
gases against the air-pipes and the air is 
delivered from the loyer part of the pre 
heater, where it is exposed to the hottest 
gases, thus absorbing the heat anost effi 
ciently. The waste gases are finally dis 
charged from the casinig l. by waste-pipe p. 
This preheater for the air is very inex 

pensive, while it is highly efficient, as it 
utilizes the waste heat only, and causes the 
combustion to be greatly quickened and the 
heat of the furnace materially augmented by 
such hot blast, without any increased cost 
of operation. 
The ledges fare extended upwardly above 

the tops of the passages h” so as to prevent 
the a rºcess of the spent gases to the ascending 
portion of the vent-flues without first pass 
ing downward in the ledges. This operates 
to retard the escape of the spent gases and 
the delivery of a greater part of their heat; 
to the charge in the heating-chamber. 
The passages e project the faming gases 

from the combustion-chamber i directly 
against the bottom of the pan or plate sup 
porting the (charge to be heated, which is 
raised a little above the floor by rais g, and 

Áir is supplied to 

3,288,302 
also furnish direct avenues for the radiant 
heat which strikes through the passages e, 
and has a higher temperature than any of 
the flaming gases which reach the heating 
chamber by a circuitous route, and thus oper 
ate nost effectively in heating the bottom of 
the charge upon the floor. 
The passages eº are extended upwardly 

from the combustion-chamber into the heat 
ing-chamber through the ledges, and thus 
direct a portion of the fläming gases toward 
the upper part of the heating-chamber. The 
passages eº enter the heating-chamber at 
intervals along the side-walls of the same; 
whereas the perforations e enter at numer 
otus points over the entire floor of the heat ing-chamber. 
The circulation of the fiaming gases (in 

dicated by the arrows e‘) thus heats the 
chamber uniformly, and the regulation of 
the dampers k serves to retain the spent 
gases in the chamber until most of their 
heat has been imparted to the charge. År 
rows cº show the movement of the spent 
ga Se$. 
A pan or plate of metal S is shown upon 

the fioor of the heating-chamber in Fig. i, 
with a pille of round bars a* thereon, to 
illustrate the action of the gases upon such 
a charge, which will be realized from the 
direction of the arrows e”, shown in Figs. i 
and 4. 

This construction thus produces and main 
tains a temperature in the part of the fur 
nace at the bottom of the charge to be 
heated, exactly equal to the temperature 
above the charge at the crown arch for ex 
ample, so that heat will penetrašte the charge 
equally over all sides of the charge during 
its entire exposure, whereby perfectly heated 
material may be obtained, and in less time 
and with less fuel than otherwise would be possible. 
Such operation economizes in the use of 

fueli, because it circulates fiame and live 
burning gases (not spent gases) under the 
charge as Well as over it. * - , 
The ledges are not essential to all of the 

combinations claimed herein, as the applica 
tion of the flame-inlets and the vent-outlets 
to the heating-chamber near its floor can be 
effected without employing the ledge. 

(One of the essential 
tion is the addition of a collection-flue to 
the tops of a series of vent-fues, and the 
provision of a plurality of waste gas-vents 
and dampers for controlling the escape of 
the gases from different parts of the collec 
tion-filue, so as to vary the distribution of 
heat within the heating-chamber. 
Å nother object is to provide meaRNS in con 

nection with the collection-fue for utilizing 
the heat of the spent gases to heat the air 
supplied to the fuel. 
The construction is designed CT use in 
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furnaces having a series of vent-filues, and 
avoids the application and manipulation of 
dampers upon all of such flues. 
Having thus set forth the nature of the 

invention what is claimed herein is: 
1. A furnace having a heating - chamber 

with a combustion - chamber beneath the 
same, a series of filaming gas inlet-passages 
extended from the combustion-chamber into 
the. heating-chamber at a series of points 
along the edge of its floor, a series of vent 
flues extended upwardly in the side-wall of 
the heating-chamber and a series of vent 
openings connecting the lower part of the 
heating - chamber with the said vent - flues 
thus securing a distribution of the gases 
throughout the heating-chamber before their 
escape therefrom, and a collection-fue con 
nected to the tops of the vent-flues and hav 
ing avent therefrom with damper to control 
the discharge of the spent gases. 

2. A furnice having a heating - chamber 
with a combustion - chamber beneath the 
Sanne, a series of flaming gas inlet-passages 
extended fron the combustion-chamber into 
the heating-chamber at a series of points 
along the opposite edges of its floor, a series 
of vent-fitues extended upwardly in the side walls at a series of points along, the length. 
of the heaking-chamber and a series of vent 
openings at different points along its lengt?H 
connecting the lower part of the heating 
chamber with the respective vent - fues, 
whereby the hot gases are admitted to and 
discharged from the lower part of the hea 
ing-chamber at both of its sides, and a co 
lection-fue connected to the tops of the vent 
fues at, each side and having a vent there 
from with damper to control the discharge of the spent gases. 

3. A furnace having a heating - chamber 
with a combustion - chamber beneath the 
same, vent-fue openings extended from the 
Heating-chamber into its side-walis at the 
bottom: thereof and vent - fues extended 
therefrom upwardly within the walls, ledges 
projected upwardly upon the floor of the 
heating-chamber adjacent to the vent-fue 
openings in the side-walls and such ledges 
projected above the vent-flue openings, co 
lection-files connecting the tops of the yent 
fiues, with vents extended from the said col 
lection-flues, and dampers applied to the 
said vents, to control the escape of the gases 
therefirom. 

4. A furillägge having a, heating - chamber 
with ledges disposed upon the floor of the 
chamber adjacent to its side-walls, a com 
bustion-chamber beneath the heating-chama 
ber with perforations extended from the 

3 

same through the fioor of the heating-cham 
ber between the said ledges, a series of vent 
fue openings extended downward into each 
of the ledges, and vent-flues extended up wardly th?refrom in the sidewalls of the 65 
heating-chamber, collection-filues connecting 
the tops of the vent-fues, and vents in the 
top of such collection-flues, with dampers to 
control the escape of the spent gases there 
from. 

5. A furnace having a heating - chamber 
with ledges disposed upon its floor adjacent 
to its side-walls, a combustion-chamber be 
neath the heating-chamber with passages ex 
tended from the same through the ledges 75 
next, the side-walls to heat the upper part of the heating-chamber, and vent-openings in 
the top of the ledges intermediate to the said 
passages, with vent-fues extended upwardly 
therefrom to vent the heating-chamber near 80 • 
the bottom thereof. 

6. A masonry furnace having a rectangu 
lar heating - chamber with a combustion 
charmber beneath the same, fluid fuel-burners 
to supply burning gases to the said combus- 85 
tion-chamber, a series of fiaming gas inlet 
passages eZEtended from the combustion 
chamber into the heating-chamber at a se 
ries of points ajong the edge of its floor, a 
series of vent-fues in the brick side-walls of 90 
the furnace extended upward from the lower 
part of the heating - chamber at a series. of 
points in its length, a collection-fue connect 
ed to the tops of the vent-ílues and having 
a vent; therefrom with damper to control 95 
the discharge of the spent gases, a casing ar 
ranged over the said damper with gas-outlet 
upon the casing, wheTeby the spent gase3 
circulate through the casing, an air-conduct 
ing pipe arranged within the casing to be 100 
heated by the gases, and means for supply 
ing air to the sid pipe and delivering the 
heated air therefrom to the fuel-burners. 

7. Å furnace having a heating - chamber 
with means for Supplying , filaming gase3 105 
thereto, vent fue-openings extended from 
the heating-chamber into its side-walis near 
the bottom thereof, and vent-fues extended 
therefrom upwardly within the walls, a col- , 
lection-fue connected to the tops of the vent- 110 
fiues the saidi collection - fue having two 
vents one near each of its opposité ends, the 
said vents being provided each with a dam 
per, whereby the escape of spent gases from 
either end of the heating-chamber may be 115 
varied to increase or diminish the heat in 
either eind of said chamber. 

Ini testimony whereof I have hereunto set 
my hand. 
y WALTER. S. ROCKWELL. 
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