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UNITED STATES PATENT OFFICE. 
CLAYTON O. BILLOW AND ELMER E. BiLLOW, OF CHICAGO, ILLIN IS. 

ER-SR.S.A.C.E. 

No. 916,658. Specification of Letters Patent. Paiterated 2 arch 30, 1909. 
Application filed iay 25, 1908. Serial No. 484,906. 

To all who, it may concern. 
Beit known that we, CLAYTON O. BILLOW 

and ELMER. E. BILLow, citizens of the United 
States, residing at Chicago, in the county of 
Cook and State of Illinois, have invented cer 
tain new and useful Improvements in Drier 
Furnaces, of which the following is a specifi 
cation, reference being had therein to the 
accompanying drawings. 
This invention relates to drier furnaces, 

and more particularly to furnaces designed 
for use in connection with driers in which 
large volumes of highly heated dry air are 
passed over and through the material to be 
died at a considerable velocity. 

The object of the invention is to provide a 
furnace of this character which will occupy 
but a minimum amount of floor space; which 
will be so constructed as to permit of a high 
rate of combustion, thus affording a colm 
plete consumption of the fuel and a cotre 
spondingly large generation of heat; which 
will thoroughly mix the air with the prod 
ucts of combustion and thoroughly diffuse 
the heat generated; which will be so con 
structed that the leat absorbed and con 
tained in the furnace can be quickly reduced 
when the fire is extinguished therein. 
With these objects in view our invention 

consists in certain novel features of construc 
tion and in certain parts and combinations 
hereinafter to be described, and then more 

35 

40 

particularly pointed out in the claims. 
In the accompanying drawings, Figure i is 

a vertical, sectional view, taken centially 
through a furnace embodying our invention; 
Fig. 2 is a vertical, sectional view, taken cen 
trally through a slightly modified form of the 
furnace at right angles to the plane on which 
Fig. 1 is taken: Fig. 3 is a transverse, sec 
tional view of such a furnace taken on the 
line a. a. of Fig. 1; Fig. 4 is a similar view, 

.45 

50 

crete or the lii 
55 

taken on the line y of Fig. 1; Fig. 5 is 
a vertical, sectional view, taken centrally 
through a portion of the furnace; and Fig. 6 
is a detail view of the twyer block. 

In these drawings we have illustrated the 
preferred form of our invention and have 
shown the furnace as embodying a body por 
tion 1 of fire brick, or other suitable refrac 
tory material. This body portion is pref 
erably substantially cylindrical in shape and 
is supported pon a foundation 2, of con 

ike, which is prefeirably sur 
rounded by a 

This furnace is designed unore particularly 
for use in connection with liquid hydrocar 
bon or gaseous fuel, and, in the present in 

! stance, we have shown the same as provided 
with suitable means for vaporizing a hydro 
carbon and injecting the same with the 
proper mixture of air into the combustion 
chamber 3 which is formed in the lower part 
of the cylindrical body portion of the furnace. Each fuel injector preferably cqpprises an 

SO 

atomizer 4 which is connected with , hydro 
carbon supply and which vaporizes this hy 
drocarbon under air or steam pressure, air 
being preferably employed in that it is de 
sirable to deliver the heated air to the drier 
as free from moisture as possible. This atom 
izer 4 is supported in a twyer 5 having air 
inlets 6 and which, in turn, is mounted upon 
a plate 7 which is secured to the side of the 
full ce. 
Mounted in the wall of the furnace is a 

twyer block 8 having an inlet opening 9 in 
alinement with the twyer 5 and preferably 
having its walls converging inwardly. The 
twyer block is provided beyond 
opening 9 with an enlarged inixing chamber 
10 into which the atomizer 4 discharges the 
vaporized hydrocarbon, together with the 
air from the twyer 5. This mixing chamber 
10 has an inlet 11 in one side thereof, which 
inlet is in communication with an air passage 
12 extending through the wall of the furnace 
and provided with a controlling door 13 at 
the outer end thereof. Thus, an adequate 
amount of air is supplied to the vaporized 
hydrocarbon to form a highly combustible 
mixture, which mixture is discharged into 
the combustion chamber of the furnace 
through a discharge nozzle 14 formed in the 
inner end of the twyer block by providing the 
same with a wall or bridge 15 which reduces 
the outlet opening, as shown. The inner 
face of this bridge 15 is preterably inclined 
downwardly, and oftwardly and that portion 
of the lower wall of the mixing chamber 10, 
which lies between the lower edge of the inner 
wall of the bridge 15 and the inlet opening 11 
for the mixing chamber, is slightly inclined 
downwardly and inwardly, as shown at 16, 
and the intersection of the two inclined sur 
faces forms i.ieceptacle or drip shelf adapted 
to receive any particles of unvaporized hydro 
carbon or any foreign material which may 
enter the mixing chamber. 

readily had to aty of the parts of the furnace. on hamber near the discharge nozzle of the 

e inlet 

. An air inlei, is 
pit to enable access to be also provided in the bottom of the combus 
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this chamber two or three times, thus afford 
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twyer block 8 and is 8,dapted to furnish a 
further supply of air to sugaori, the combus-doors 28° havin 
tion within said combustion chamber. This 
is preferably accomplished by providing , 
erforated block or floor space i7 near the 
E. end of the nozzle and connecting 
the same with the inner end of the air passage 
12. Hydrocarbon, owing to its very volatile 
inature, burns with a long flame and requires 
a considerable space within which to com 
piete its combustion. 

in order to Efford deguate space for com 
plete combustion of the hydrocarbon, and, st 
the same time, maintain the furnace within 
as small a space as possible, we have coin 
structed the same substantially circular in 
form, as above stated, and have mounted the 
atternizer 4 tangentially thereof so that the 
mix-use of vaporized hydrocarbon and Sir. 
will be discharged into the combustion chain 
ber at an acute angle to the walls thereof. 
This mixtureignities assoon as it is discharged 
into the combustion chamber and the burn 
ing vapor and the acconapaying, flame is 
driven by the air pressure, by means of which 
the hydrocarbon is vaporized, about the in 
ner periphery of the combustion chainier 
and will, under ordinary pressure, encircle 
ing abundant space ior the complete con 
sumption of the hydrocarbon before the 
vapor has reached the point in the furnace 
where the temperature of the vapor vill be 

Saris 
s 

8, lowered to such a degree that the parts there 
of will not readily combine to forma & ecim 
bustible mixture. By thus compietely con 
suming the hydrocarbon we utilize the entire 
heat eiergy thereof and generate a corre 
spondingly large amount of heat in the com 
bustion chamber. Two or more injectors 
are usually employed in each combustion 
chamber, and, in order that the vapors and 
roducts of combustion from one twyer 

block or injector may not sweep directly 
across and interfere with the discharge of the 
next succeeding twyer, block, the floor of the 
furnace is preferably provided with two or 
in ore upwardly inclined portions, and, where 
{&o injectors are employed, the floor is in the 
i::rm of a double helix. Each of these in 
cined portions begins near the discharge noz 
zie of one of the twyer blocks and is inclined 
graduaily upward and terminates at 8 point 
adjacent to and above the discharge nozzle 
of the next succeeding twyer block as shown 
ai, 17°. Thus, the gases aid products of 
combustion from the first-raentioined wye; 
iock will be raised above the discharge no2. 
of the next twyer block, but will not be so 
ated he coin 

. 

to deflect the sime from the 
bustion chamber. Means are also provided 
for enabling the operation of the furnace to 
be observe, and, to this end, we have pro 
vided the same with two or more observation 
ports 18, preferably located adjacent to the 

3. 

heat therefrom, 

pered to the desire 

336,36s 

atomizers 4 and provided with closures or 
y S. -- 

substance inserted therein, thus gnabling the 
interior operation of 
served without the escape of the gases or 
The air to be heated is preferably sidmitted 

to the furnace near the center of the c\}ritis 
tion chamber and is thus completely sur 
rounded by the combustion chainber &nd by the burning 7apors contained thereby, and, 
in this Isaanner, is thoroughly heated. In the 
present instance, the air inlet comprises 8. 
upwardly extending file i9 extending through 
the bottom of the ceraieustion chamber and 
upwardiy to a point, aiove the upper Rost 
edge of the inclined positions of p 
This fire 19 is in connaicatio at its lowe: 
end with an air inlet 20 progided at is outer 
end with 8, controlling door 2i. The dis 
charge end of the idue 19 being at 8 point, con 
siderably above tie foor of the cornbustion. 
chainber, it will be apparent that, the incor 
ing air will be discharged into the coatistic;2 
chamber at, such an elevation hai, the test 
perature of the lower pertion of that chain 
ber will not be reaterially affected, and, coin 
sequently, the temperatire of the vapors in 
the lower portion of the combustion chamber 
will not be materia:ly oyered oil affected in 
such a manner as to impede the Coimbustion 
of these vapors, - - 
The air passing from the flue 19 is encii 

clied by and mixed with the arring gases 
and products of combustion and thus be 
comes very highly heated and passes up 

a furiace to be ob- . 

g s 

3. o 

3. 5 

3.00 

'wardly to the outlet, or discharge nozzle 22 of 
the furns.ce through which it is discharged 
with 8. consideraisie velocity to the drier. 
vieans are provided, however, for thor 35 
oughly mixing the air with the products of . 
coinbustion and for tempering She heat, of 3. 

the air to the desired degree of temperature 
before it, passes out of the furnace. In Order 
that the products of combustion gay be 
thoroughly inixed with the air which passes 
from she flue 19, we have provided an in 
wardly axtending fange or ring 23, which is 
supported from the inner walls of the furnace 
at a point, some distance above the upper end 
of the flue 9 and has its inner edge prefer 
ably converging upwardly, as shown at 24. 
This, the products of combustion and the 
air cirrents, which circle about the Wails of 
the combustion chamber, are deflected in 
yardly and caused to become thoroughly 
mired with their which enters through the 
flue 49. The ring or fiange 23, by defecting 
these products of combustic and air cur 
rents away from the was of the furnace, 
prevents the same from Sweeping directly 
across the outlet of the furnace and thus re 
ducing the effective ess thereof. 

1g order tigt, 
- "rare is a 3 degree cf heat, "it's his 7e 

heated air may be ten 
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provided in the walls of the furnace a twyer 
ring 25 which is inserted in the walls of the 
combustion chamber at a point below the 
ring or flange 23. This twyer ring prefer 

is ably comprises a series of tiles 26 arranged on 

3. 

or nozzle 22, and further, is of such a shape 
as to focus or accumulate the heated vapors 
at a point where the incoming air will readily 
mix with the same. 
The character of the furnace herein de 

edge in the wall of the furnace and having scribed is such as to enable the same to be 
their adjacent upper and lower surfaces, re-constructed with comparatively thin walls. 
spectively, provided with inwardly extending As a result, the furnace not only occupies a 
lips or flanges 27 and 2S, which are so ar- mimimum amount of floor space, but also 
ranged that when the tiles are in position, a 
series of slots 29 are formed between the sev 
eral tiles, which slots extend tangentially to 
the wall of the combustion chamber. The 
inner edges of the tile preferably extend 

is slightly beyond the wall of the combustion 
chamber, as shown at 30. 

, the twyer ring is inclosed in a suitable hollow 
casing 31, which, in the present instance, is 
formed by bending outwardly the metal cov 

o ering 32 for the furnace. This hollow casing 
is connected to one or more air supply pipes 
33, each of which is provided with a control 
ling valve 34 and by means of which a regu 
lated supply of air may be introduced into 

six the casing 3 and thence by means of the 
slotted ring 25 into the combustion chamber. 
in Fig. 2 the hollow casing 31 is omitted and 
the metal covering 32 continues in a straight 
line past the twyer ring. This arrangement 

80 provides a somewhat smaller chamber about the twyer ring, but otherwise the furnace is 
the same as that in Fig. l. The construction 
of the twyer'casing is such as to enable this 
air to be introduced into the furnace either 

85 under pressure or by an induced or natural 
draft. By so introducing the air into the 
combustion chamber we secure a higher rate 
of combustion and also 8 more intimate mix 
ture of the air with the heat generated by the 

40 burning vapors within the combustion E. 
ber. The burning vapors and air currents 
circulating about the combustion chamber 
engage the projecting ends 30 of the tiles 26 
forming the twyer ring and are deflected in 

45 wardly, thereby causing a further mixture of 
the air with the heated vapors and prevent 
ing the currents of air which are encircling 
the furnace from interfering with the en 
trance of the air through the slots of the 

50 twyer ring. In order to still further temper 
the heated air before the same escapes 
through the outlet 22, there are provided in 
the walls of the furnace, and preferably 
above the flange or ring 23, a plurality of air 

55 passages 35 provided with means for control 
ling the same, such as butterfly dampers 36. 
By adjusting these dampers the amount of 
air admitted to the furnace can be regulated 
and the heated air which passes through the 

60 outlet thereby tempered. 
The furnace is provided with a rounded 

done or covering 37 which is preferably in 
the form of a segment of a sphefe and is con 
structed on such a radius as to radiate or de 

65 fect the heat in the dome toward the outlet chamber will 

The outer side of 

stores but a minimum quantity of heat with 
in its walls. Drier furnaces as ordinarily 
constructed have very thick walls, these 
walls often being as much as two feet in 
thickness, and While the furnace is heated 
great quantities of heat are stored in these 
walls. The drying process is sometimes 
temporarily interrupted either through the 

70 

75 

80 

breaking down of the machinery or for other 
causes. When this occurs the fire in the 
furnace is extinguished, but in the case of the 
thick walled furnaces, the large amount of 
heat stored by the walls thereof is given off 
and the temperature of the furnace main 
tained at a very high degree, thus burning 
the product which remains in the drier and 
often injuring the drier itself. As above 
stated, we construct the walls of our furnace comparatively thin and, consequently, they 
store but a comparatively small amount of 
heat, which is quickly given of when the 
fires have been extinguished. To still fur 
ther facilitate the reducing of the tempera 
ture of the furnace when such reduction is 
desired, we have provided the furnace with 
an outlet pipe 38 connecting the same with 
the open air. This pipe is preferably mount 
ed in the uppermost portion of the dome or 
cover for the furnace and is provided with a 
damper 39 for controlling the same. Conse 
quently, when it is desired to reduce the 
temperature in the furnace and the fire has been extinguished, it is only necessary to 
open this outlet and the heated air will im 
mediately escape therefrom, and, inasmuch 
as the walls have stored but a small amount 
of heat, the temperature of the furnace will 
be speedily reduced. 
The operation of the furnace will be read 

ily understood from the foregoing descrip 
tion, and, inasmuch as the economic distribu 
tion and diffusion of heat in a furnace are 
controlled to a large extent by the lines or 
contour thereof and the efficiency of such a 
furnace is largely due to its ability.to rever 
berate the products of combustion in such a 
manner that the elements which produce 
complete combustion may be thoroughly 
mixed, it will be apparent that we have pro 
vided a furnace having a maximum efficiency 
both as to the production of heat and as to 
its distribution, and, to secure this efficiency, 
we have provided a furnace of such a con 
struction that the flames and burning vapors 
which are injected into the combustion 

E. catases to circulate about 
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been extinguished or withdrawn therefrom. 
2 

i. 

5 

5 

8 

made to prevent the vaporized hydrocarbon 
injected at one point from interfering with 

5 

( 

3. 

E. 

said combustion; that the air, which is thus 
air thereto to bring the same to the desired 

s 

that chamber until the vapors and gases are 
completely consumed and provision has been 

the injection of iii.3 vaporized hydrocarbon 
at other points about the circumference of 
the combustion chaimber; further, that the 
air to be heated is introduced into the con 
bustion chamber it such a mainer that it is 
entirely surrounded by that combustion 
chamber and the burning vapors therein, is 
thoroughly mixed with the products of com 
bustion and absorbs the heat generated by 
heated, is tempered by the admission of free 
degree of tenperature sought in the drier; 
and further, that the furnace is of such a con 
statiction that it will store within its walls 
bat, a small amount of heat and that it is provided with means for rapidly reducing 
the temperature thereof when the fire has 
Further, it will be apparent that we have 
provided an injector comprising an atomizer 
and mixing chamber which are peculiarly 
adapted for use in connection with this fur 
nace and which are so arranged therein as to 
afford the greatest, possible efficiency in the 
injection of fuel into the combustion cham 
her. 
We wish it to be understood that we do pt desire to be limited to the details of con 
raction' shown and described, for obvious 

ifications will occur to a person skilled 
ae art. 
ving thus fully described our invention, 
we claim as new and desire to secure by 

'ers Patent, is:- 
1. A furnace of the character, described 

comprising & body portion having an air in 
liet, and an air outlet above said air inlet, a 
combustion chamber adjacent to said air in 
iet, and means located between said inlet and 
said outlet for tempering the air, which is 
heated in said combustion chamber before it 
passes through said outlet. 

2. A furnace of the character described 
comprising a body portion having a combus 
tion chamber in the lower part thereof, an 
air inlet arranged in said combustion cham 
ber, an outlet in said body portion above 
said inlet, and means located between said 
inlet and said outlet for tempering the heated 
3, . 

3. A furnace of the character described 
comprising a body portion having a combus 
tion chamber in the lower portion thereof, 
and an air inlet centrally arranged in said 
combustion chamber, said body portion hav 
ing an air outlet above said air inlet, and 
means for tempering the air as it passes frozin 
said inlet, to said outlet. 

4. A furnace of the character described 

st &od s 

t , 9. 

comprising a body portion having a combus- comprising E. body potion hitting & 23. 

333, 

thereof, 

3.33 

tion chamber in the lower to: 
air iries, centrally airsing 
tion chainber and comprising 1. 
ing some distance above the bottorn of sti 
chamber, said body portion having at , 
above the per end of said $lie, and 
located between said fillie and said 3: 
ten pering the heated air ibefore it. 
tireligi said outlet. 

5. A frnace of the charage 
coil prising a body portion, gin sirii). traily arranged in said body portio: 183; i3 , 
botton tiereof, a coin busion cital, 
rounding said air inief, 8 in air ot 
upper part of said body portion, in 
tempering their as it passes frei: 
inlet to said outlet, and mes, as iac 
tween said air inief, and said ai 
galising the products of combus 

3, ... . 

w - & with said air before it passes i.ro 35. 
outlet. 

6. & furns.ce of the character 
for prising a body pation, it air iii.3% 
trally arranged in said body partion 
the botten thereof, a combustic}} cit 3:33 Y . 

Surrouji:iing Said air inlet, an ai 3. G. 

upper part of said body portion, inefit 
tempering the air as it passes froin. 8 
to said outies, and a fl. 
Willy from the wails . and having upwardly ceny 
whereby the products of eg 
caused to mixiviti. Said si; & 
passes through said outlet. 

7. A furnace of tie chara, 
coil prising a body polition hay 
tion chainber, fuel injectors arra, 
charge the fuel into said combi 
bef under pressure act it 8.2 actite 
the walls thereof, and neans for a 
the fliei fron Oile of said injeci: 
discharge end of another inje: 

8. in: furnace of the cit, ": 
a biody portion having a, co 
ber, fuel injector's arranged to 
fuel into said collabustion gia, inier 
pressure and at an acute aige in 

the bottom of said caiah. 
chainber having upwardly incised 
arranged between the adjicerifiae inje 

9. In a furnace of the chairacisr - 
the combination ith a body portic 
a combustion chamber, frief injectors a 
ranged to discharge the fuel into 8&id 
bustion chamber under pressurg'; 
acute angle to the walls there 
extending upwardly froii), the 
coin bustior) chamber, sai 
combustion chamber hitting 
clined portions arranged ab 
between the sidiacent fiel 
edges of said inciaed 
the upper end of 3&id file, 

10. A furnac3 ci the character 

S. 5. 

i 

Re; S, (; 3,3;" 

... 

  



mounted in the walls of said furnace between 
5 
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25 
tion chamber, an air inlet near the bottom of 
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and an airs 
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r above said deflectin 
controlling the adm 
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tion chamber, an air inlet arrang said 'combustion chamber, an outlet formed 
in said body portion, and a twyer ring 

said air inlet and said air outlet. 
11. A furnace of the character described 

comprising a body portion having a combus 
tion chamber, an air inlet arranged withii. 
said combustion chamber, an oute formed 
in said body portion, and a twyer ring 
mounted in the walls of said, furnace be 
tween said air inlet, and said air outlet, and 
having a plurality of openings arranged tai 
gentially to the walls of said furnace. 

12. A furnace of the character described 
comprising a body portion having a combus 
tion chamber, an air inlet near the bottom of 
said body portion, an outlet formed in said 
body portion above said inlet, and a twyer 
ring mounted in the walls of said body por: 
tion and comprising a plurality of tiles ar 
ranged at an angle to the waii of said furnace 
and having slots formed between the same. 

13. A furnace of the character described 
comprising a body portion having a combus 
said body portion, an outlet formed in said 
body portion aboye said inlet, and a twyer 
ring mounted in the wails of said iody por 
tion and comprising a plurality of tiles isv 
ing their inner ends extending 8tail, acute 
angle to said wall and beyond the inst face 
thereof and having slots formed between the 
adjacent tiles. 

14. A furnace of the character, described comprising a body portion having an airin 
tet and an air outlet, a conibustion chamber, 
a twyer ring mounted in the wallof said body portion and having its slots extending at an 
acute angle to the waii thereof, and a casing 
inclosing the outer edge of said twyer ring, 

ir supply pipe connected to said 
casing. . . . .. 

15. A furnace of the character described 
comprising a body portion having combus 
tion chamber, an air inlet near said combus 
tion chamber, it sir outlet, Eneans located 
between said air inlei, and said air outlet for 
deflecting the products of combustion to 
ward the center of said furnace, an air pas 
sage formed in the waii of said body portion 

g means, and means for 
B w 

ission of air to said pas 
S.E. 

A furnace of the character described 
comprising a body portion having a combus 
tion chamber, an air inlet, an air outlet above 
said air inlet, and a closure for the upper end *of said body portion having an opening 

60 therein, and means for controlling said open 
17. A furnisces of the character described 

comprising a substantially cylindical body 
portion having a combustion chainbei, an air 
inlet, an air outlet above sili: i inlet, incane 

: 

ed within for ten pering the air as it passes frota said 
inlet to said outlet, and a dome-sh 
for said body portion. 

8. A furnace of the character described 
comprising a substantially cylindrical body 
portion having a combustion charaber, an 
air inlet, an air outlet above said air inlet, a 
dome-shaped closure for said body portion 
having an outlet pipe, and a cut-o! in said 
pipe. - 

9. In surnace of the character described, 
the coin bination, with a boxy portion hav 
ing a combustion chamber, of a fuel injector 
mounted in the waii of said hedy portion and 
comprising an atomizer, a twyer block 
mounted in the wall of said body portion and 
having an opening in a linement with said 
atomizer, and a mixing chamber formed 
therein eyond said opening. 
20-in a furnace of the character described, 

the eorhination, with a body portion hav 
ing a combustion chainbei, of twyer block 
mounted in the wall of said body portion and 
having a mixing chamber thereia, an inlet 
to said mixing chamber, a twyer mounted in 
aiinement with said inst, and an atomizer 
mounted in said twyer and adapted to dis 
charge into said mixing ghamber. 
2. In a furnace of tie character described, 

the combination, with & body portion hav 
ing a combustion chamber, and an atomizer 
mounted in the wall of said body portion, 
of a twyer biock mounted in a linerient with 
said atomizer and having a mixing chamber 
formed therein, said mixing chamber having 
sin air inlet independent of said atomizer. 

22. In a furnace of the character described, 
the combination, with a body portion hav 
ing a combustion chamber, and an 8 Ornizer 
adapted to discharge into said coinbustion 
chamber, of a ESS supported in a line 
ment with said atomizer and having a mix 
ing, chamber, a bridge at the inner end of said twyer block, and a drip shelf formed 
within said mixing chamber. 

23. A furnace of the character described comprising a substantially cylindrical body 
ortion having a combustion chamber in the 
ower portion thereof, an air inlet centually 
arranged within said connbustion chartber, fuel injectors arranged tangentially of said 
combustion . chamber, an outlet formed in 
said body portion, above said inlet, a flange extending inwardly from the walls of said 
body portion between said ille, and said 
outlet and having an inwardy inclined ine 
edge, an air passage fornied in the wall of 
said body portion between sii is jet and 
said outlet, and means controlling gaid air 
passage. 

24. A furnace of the character described 
comprising & substantially cylindricaibody 
ortion isving a cottsbustic chaniberi the ower part hief, a six inlesco::prising & 

fire arraged can traily of said coin bustion 

aped closure 
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thereoi, iiie injégkor's acuated in the wall 
of said body porticja &nd arranged at an 
a cite angle theireio, a, ivyer ring mounted 
in the wall of said body portion above said fuel injectors, 3 flage extending inwardly 
from the wail of said body portion, eboye 
said twyer gig, an air passage formed in th& 
wall of said body portion above said flanga, 
means for controlling the passage of air 
through said air passage, a closure for said 
body portion, an outlet in said closure, 
Years for controlling said outlet, and an air 
cutiét, in the said body portion. 
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coraprising & body portion having a comious 
tion chainber, an air inlei, arranged within 
said combustion chamber, an ouiet formed 
in said body portion, and a twyer mougi.ed 
in the wall of said furnace between said&ir 
inlet and said air outlet, 

in testimony whereof, we affix our signal 
tures in presence of two witnesses, 

CLAYTON O. B. LLOW. 
ELAER. E. B.O.W. 

Witnesses: 
CHARLEs F. FosTER, 
J. ENRY AEYERs. . 

chataber 2.Éid eisending above the bottom 25. A furnace of the character described 15 

  


