C. 0. & E. E. BILLOW.
DRIER FURNACE.

APPLICATION FILED MAY 25, 1808,

916,658, * Patented Mar. 80, 150,

4 SHEETS—-SHEET 1.

s o R
’[9 22’)\3
55 §ov
\\\\\ =24
X \\\
N \

A

_
: / %*\\ ' / 3numztoz«1’z.

- C’Zcz/_y&n/ O _Bildow,
Witnesses ) EZ”ZGY'.E' ,BLJJOW

ﬁ: E:'E,\K 4 o - W,

attoutmj



C. 0. & E. E. BILLOW,
DRIER FURNACE.
APPLIOATION PILED MAY 25, 1908,

916,658, Patented Mar. 30, 1909.

4 SHEETS—SHEET 2.

2’7 !“i“‘s&"\\ :o - ’ 27
SN 72 N1
PV N\ EERCPNND - -4\ | T
oLy LN NGz T Ygp

. /E?//;?{’W/: / vl //y » //&// Inventow
(tay lore O Lildow,

Witesses ) J[‘ﬁf’i’?(@!‘,{fﬁ BL’(\‘:{> A
ffs“;‘z‘f’/ﬂwc{ &%lf’4¢c£( %iﬁgﬁ»@

e , WSS 2 e
.&(fmfwf@{ ” : WD/

Sttovuey



- 916,658,

C. 0. & E. E. BILLOW.
DRIER FURNACE.
APPLIOATION FILED MAY 25, 1908,

Patented Mar. 30, 19089.

4 SHEETS—~SHEET 3.

Witmesses

ﬁfj/wm/m’éﬁz{/,. ,//;‘f},,/

Lor o
QR R W

et
#

Inventore

Clegytore O Lellow;
Llsrier 5] 300w

Attorney



0. & E. E. BILLOW.

.

DRIER FURNACE.
. APPLICATION TILED MAY 25, 1908,

SHEET 4.

4 SHEETS

Patented Mar. 30, 1909.

Y
W#/ﬂ%// .....,
&

 /

/,.».”W//W/M//%//Wﬂm%ﬂ 9z
//ﬁfw/ﬂ‘%ﬁ,

916,668,

SWitnosses

W,
AN u,/, 1
wy ﬁ\
N &
A
N
N
S R



.10
15
20
25

390

UNITED STATES

PATENT OFFICLE,

CLAYTON 0. BILLOW AND ELMER E’. BILLOW, OF CHICAGO, ILLINQIS.

DRIER-¥URNACE.

No. 918,668,

Specification of Letters Patont.

Patented March 30, 1900,

Application filed May 26, 1908. Serial No. 434,906,

To all whomn it may concern.:

Be it known that we, CLayrow O. Biniow
and Ermer K. Brizow, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, haveinvented cer-
tain new and useful Improvements in Drisr-
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
dried at a considerable velocity.
"~The object of the invention 1s 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 com-
plete consumption of the fuel and a corre-
spondingly lavge generation of heat; which
will ‘thoroughly mix the air with the prod-
ucts of combustion and thoroughly diffuse
the heatigenerated; which will be so con-
structed that the heat 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

" hereiafter to be described, and then more

35

40

particularly pointed out in the claims.
" In the accompanying drawings, Ficure 1 is
p ol mvy o

a vertical, ‘sectional. view, taken centrally |

through a furnace embodying our inveation;
Fig. 2 isa vertical, sectional view, taken ceu-
trally through a shightly modified form of the
furnace af right angles to the plane on which
Fig. 1 is taken; Fig. 3 i3 a transverse, sec-
tional view of such a furnace taken on the

~line z z of Fig. 1; Fig. 4 is a similar view,
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taken on the line vy of Fig. 1; Fig. 5 is
a. vertical, sectional wview, taken centrally
through a portion of the furnace; and Fig. 6
ig a-detail view of the twysr 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 substantislly-cylindrical in shape and
is supported'upon a foundation 2, of con-

“crete or the like, which is preferably sur-

55

rounded by a pit to enabls aceess to be
readily had to any of the parts of the furnace.

-enter the mixing chamber.

This furnace is designed more particularly

for use in connection with liquid hydrocar-
bon or gaseous fuel, and, in the preseat in-
stence, wo have shown the same agprovided
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 carpprisés an
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atomizer 4 which is connected witki ., hydro- -

carbon supply and which vaporizds this hy-
drocarbon under air or steam pressure, air
being preferably employed in that it is de-
sivable 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
furnace. '
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 t%
opening 9 with an enlarged mixing 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 airpassage
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
hydroearbon to form a highly- combustible
mixture, which mixture is discharged into
the combustion chamber of the {urnace
through o discharge rnozzle 14 {fornied in the
inner end of the twyer block by providing the
sane with & wall or bridge 15 which reduces
the outlet” opening, as shown. The inner
face of this bridge 15 is preferably inclirred
downwardly and viitwardly and that portion
of the lower wall of the mixing chamber 10,
which lies between the lower edgs of the inner
wall of the bridge 15 and the inlet opening 11
for the mixing chamber, is slightly inchined
downwardly and inwardly, as shown at 1§,
and-the intersection of the two inclined sur-
faces forms a.receptacle or drip shelf adapted
to receive any particlesof unvaporized hydro-
carbon or any foveign material which mey

alse provided in the hottom of the conibus-
- “on chamber near the discharge nozzls of the

e inlet

An pir.inlet 1s.
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“the same with the inner end of the air passage

. snondmﬁl‘;

-

twyer block 8 and is sdapted to mmmh
further supply of air to support the eembus—
tion within said combustion chember,
is preferably accomplished by providing &
p@r‘r’orated block or Hoor space 17 nesr the
discharge end of the nozzle and conneciing
£ 4%

12. Hydrocarbon, owing to its very volatile |
natbure, burns with a long s flame and requires
a considerable space within whick o com-
plste its combustion.

In order to afford adeguate space for com-
plets comabustion of the hvd;ocarbon and, gt
the same time, maintem the furnace w an
as small 2 space as possible, we have con-
structed the sare substantially circuler in
form, as above stated, and ‘have mounted the
atoanizer 4 t&npentla ty theveof so thai the
mixtuze of vapomzed hydloc rbon and &ir
will ke discharged into the combustion cham-
ber &b an acuie angle to the walls thereof’
This miztureignifes as soon as it is discharged
into the combusuom chamber and the burn-
ing vepor and the accompanying flame is
c’*"-vrn by the air pressure, by means of which

ne hydrocarbon is vsmevued, about the i in-
ner penphory of the combustion caam;;cr
snd will, under ordinary pressurs, encirele
or thres times, $hus afford-
ing sabundsnt aspace for the comni fe con-
Sx‘d”ibtl(}u of the hydrocarbon befors the
«a.por hag reached tne ‘wm in the furnace
where the temperature of the vapor srill be
lowered to such a degree that the parts there-
of will not readily combine to form 2 com-
bustible mi chure, By thus complet eﬁy con-
%mmg the bydrocar bon we utilize the entive
heat energy “thereof and gemerate 8 corre-
iarge amount of heat in the com-
bustion chamber. Two or more injectors
are usually O*Y‘T)‘w*y“ef« m each combustion
chamber anu. m order that il s and

that the vapors
m‘oducm of mbum on irom ome twym
Hlock or & 3

ay- not sweep dires n]

ACTOSS & ud in .vnlx the discharge of ths
next succeedin g J‘V”I‘ block, the floor of the
furnace is preferably prmﬂdeﬂ with two or
018 upwardly inelined portions, and, where
injectors are Onspioyed the floor is in the

m of a double helix. Hach o*’ these in-
ned portions begins near uh‘“ discharge noz-
zle of one of the fwyer blocks and is inclined
9raduaﬂy upward and terminstes at a point
adjacent to and above the discharge nozale
of the next succeeding twyer block as shos Wi
st 172 Thus, the gases and pzodhc‘rs of

om ‘o‘le first-mentioned twyer

f’ﬁm’n ustion £
ck will be raised above the discharge noz- |
of the next twyer block, but will not be 8o
elevated as to-deflect the same fr oin the com-
bustion chamber. Means also p"ﬁvzc.cd
for enabling the operation of the furnace to
be observed, and, to this end, we have pro-
vided the same with two or more observation
ports 18, preferably located adjmem to the

Q.4

an 5]

18
7‘8

This.

_served without th

sbomizers 4 and provided with clogures or
doora 18° having mics o1 mﬁsr transparent
substance ingerted therein, thus abzmu the

interior operation
18
heat ther efrom

The air to be heated is prefewa' v simitied

to the furnaes near the center of the ¢
tion chamber and is thus complet
rounded by the combustion chamber and by
the burning 7apors contained thereby, and,
in this menner, Es thorotighly heated. Tn ¢he
present instance, the air inlet comprises an
upweardly 6‘{u8ﬂd1uﬂ‘ Aueig Js.ue;ié ing through
the bottom O_L the combustion chamber am
U”}Wmdiy t0 & point above the
edge of the Lnahn?d portions of sald &
This five 19 is in communication ab it
end with an air inlet 20 nwmdea 8

.A,‘T“

pr ef_ 2o
mm

end with a controlling door 21.
charge end 0: Lhe fine 19 ug m z‘mn
siderably above the foor, 0f the gom bus ?GJ

chamber, it will be ap’mrenu thet the inces
ing air will be discharged into the cor 'nm}gzmn
chamber ab such dn elovat ji 3

p\,r“’"u'e 0‘5 dle lower Q\L‘,“ﬁﬂ"ﬂ of
ber will not be weaverisily affected
sequently, the tempsrature of th
the lower portic i

: et :
will not be materially lowered or aﬁ*ec'ﬁ;.,

such 2 manuer as $o i pada the combustio
of thess vayo;u.
’Th“ r passing from 4 '”@ flus 19 is encir-
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d bv an c mne(i W“”

o
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i

'comeg ver' hlg g
wardly to the ontlet or disehar,
the furnsce through which i
with a considerable VBEOC,.N
Means Om\nd how
‘*ugnly af\rfmg the sir with the i
GOinU'L‘JSfJO_A and for ,mempwmg m
the air to the desived degwe of te
bﬂtore iy pa ssss outb of

&
by

nwg

the i"‘ﬂrmw. In or¢ i@f
that the products of combustion may be
‘hm@Lg*}fI mixed with the air which passes
from the flue 19, we have provided am i
waﬁ'aiy ex&mdmrf fiange or ring Su, W
supported from the inner walls of the £ furnace
at 2 point some d*smnm sbove the upper end
of the flne 19 and has its inner edge prefer-
) @13 converging upwardly, as shown at 24.
Thus, ths *)"u(m»'bs of Cm Abusumn na
air UN'GH'&J which cirele about the walls of
the condbustion chamber T, are eﬁﬂn od in-
wardly and «ccmsed uO become thoroughly
mized with ‘the-air which enters through the

R

flue 18. The ring ov Fiwﬁa& 23, by daflecting
these “*“omms of w”’@bubmo“ amd i
rents away from tho walls of %

prmmants the sarne from sweapi
acrose the outlet of the fm"
c’umm‘f ﬁh- ool v"“e

the
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. provided in the walls of the furnace a twyer

10

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-
ably comprises a series of tiles 26 arranged on
edge in the wall of the furnace and having
their adjacent upper and lower surfaces, re-
spectively. provided with inwardly extending
lips or flanges 27 and 28, which are so ar-
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

15

25

the wall of the combustion chamber. The
inner edges of the tile preferably extend
slightly beyond the.wall of the combustion
chamber, as shown at 30.

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

the casing 31 and thence by means of the

slotted ring 25 into the combustion chamber.

In Fig. 2 the hollow casing 31 is omitted and

30
153
40
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.

58

the metal covering 32 continues in a straight’

line past the twyer ring. This arrangement
provides a somewhat smaller chamber about
the twyer ring, but otherwise the furnace is
the same as that in Fig. 1. The constructicn
of the twyer'casing is such as to enablo this
air to be introduced into the furnace either
under pressure or by an induced or natural
draft. By so iniroducing the air into the
combustion chamber we secure a higher rate
of eombustion and also 4 more intimate mix-
ture of the air with the heat generated by the
burning vapors within the combusticn cham-
ber. The fl))urning 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-
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 mterfering with the en-
trance of the air through the slots of the
twyer ring. In order to still further temper
the heated air before the same escapes
through the outlet 22, theve are provided in
the walls of the furnace,.and preferably

‘above the flange or ring 23, a plurality of air

F&ssaoes 35 provided with means for control-
ing the same, such as butterfly dampers 36.
By adjusting these dampers the amount of
air admitted to the furnace can he regulated

- and the heated air which passes through the

60

6

outlet thereby tempered.

The furnace is provided with a rounded
dome or covering 37 which is preferably in
the form of a segment 6f a sphers and is con-
gtructed on such a radius as to radiate or de-

fiect the heat in the dome towsrd the ouslet

The outer side of
.the twyer ring is inclosed in a suitable hollow
casing 31, which, in the present instance, is
formed by bending outwardly the metal cov-

8

22,

or nozzle and further, is of such s 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-
seribed is such as to enable the same to be
constructed with comparatively thin walls.
As a result, the furnace not only oceupies a
mimimum amount of floor space, but also
stores but a minimum quantity of heat with-
in'its walls. Drier furnaces as ordinarily
constructed have very thick walls, these
wallsoften being as much as two feet in
thickpess, and while the furmsace is heated
great quantities of heat are stored in these
walls, The drying process is sometimes
temporarily interrupted either through the

70
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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 dvier 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 off 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
opon this outlet and the heated air will im-
mediately escape therefrom, and, inasmuch
as the walls have stored but o 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 hedt 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 s furnace having & 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 ing';éctsd inte the eombustion

‘chamber will be caused to ciroulate about
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' made to prevent the vaporized hydrooca:
injected at one point from interfering with

20
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‘g2id combustion; that the air, which is thus

what we claim as new and desirg to secure

_said inlet o said outlet,

|2

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

the injection of #ha vaporized hydrocarbon
at other peints about the circumference of
the combustion chamber; further, that the
air to be heated is introduced into the conm-
bustion chamber irrsuch & manner that it is
eatirely swrrounded “by that combustion
chamber and the burning vapors therein, is
thoroughly mixed with the products of com-
bustion and absorbs the heat generated by

heabed, is temperad by the admission of free
air thereto to bring the same to the desired.
degree of temperature sought in the drier;
and further, that the furnace is of such a con-
shruction that it will store within its walls
but s small amount of heat and that it is
provided with means for rapidly ‘reducing
the femperature thereof when the fire has
haen extinguished or withdrawn therefrom.
Further, it will be apparent that we have
provided an injettor comprising an atomizer
and mixing cheamber which are peculiarly
adepbed for use in connection with this fur-
nace and which are so arrenged thersin s o
afford the greatest possible efficiency n the
injection of fuel into the combustion cham-
ber. o
Fe wish it to be understood that we do
10t desire £ be limited to the details of con-
otion'shown and described, for obvious
ifications will occur to a person skilled
he art.
Having
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thus fully described our invention,
by

Letters Patent, is:—

1. A furnace of the chagpacter deseribed
comprising # body portion having sn air n-
let, and an air outlet above zaid air inlet, &

combustion chamber adiacent to said air n-

lst, and means located between said inlet and
said outlet for tempering the air which is

hested in said combustion chamber before it
passes through said outlet.
9 A furnsce of the character deseribed

comprising & body portion having & cornbus-
ion chamber in the lower part thereci, an
air inlet arranged in said combustion cham-
ver, an outlet in said body portion above
aaid inlet, and means located between said
inlet and said outlet for tempering the heated
niv. : : :

3. A furnace of the character described
comprising & body portion having a combus-
iion ehamber in the lower portion thereot,
and an sir inlet centrally arranged in said
combustion chamber, said body portion hav-
ing an air cutlet above said air inlet] and
mezns for tempering the air as it passes irom

ot

&
FeX

4. A furnace of the character ‘described
comprising o body portion having 2 combus-

.discharge end of another injer

“thereof, the bottom of

858

tion chamber in the lower |

air inlet centrally arrangec
tion chamber and comprisi

ing some distsnoe above
1 e 1
chamber, said body

fetd

gomprising a body portion, g
Cae ] = . o ‘e
sradly arranged in said body pol
bobtom thereof, a corabustion
rounding said aiv inlet, an air out:

upper part of said body portion, 1

L

tempering the-air as it ps
inlet to said outlet, and mes
tween said air inlet and said

causing the proc
with said air before
outlet.

6. & furnace of the charact
comprising & body portion, an al
trally arranged in said body
the potiom
surreusding said air iniet
upper part of said body
tempenng

hacts of com
passes

thereof, a combus

P
, Q0 BT O

portic

2

e air as it
and a

]i 9

I

to said ontle
W‘&X‘(ﬂ_}’ from

£,
the wal
snd baving upw
whoreby the pro
caused to mix witl
passes through
7. A furnace of
comprising a body portic
smber, {uel mnjectors o
he fusl inte seid comby
ber under prassure and 4t an acub
the walls thereof, and means
the Tuel from one of said injecic

8. In s furnace of the ¢hs
2 body portion having 2 ¢o
ber, fusl injectors array
fuel into said combus
presgure and ab an acuie an

o
iy

o dische v 1

chamber having upwardly inc
arranged between the adjacent

9. In a furnace of the ch
the combination, with a body
s combustion chamber, fue
ranged to discharge the fuel 1
bustion chamber under pres
acute sngle to the walls the
extending upwardly from
combustion chambe
combustion chh

the upper end of aaid
10. A furnaes o

comprising & body
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tion ehamber, on air inlet arranged within
said ‘combustion chamber, an outlet formed
m said body -portion, and a twyer ring

“mounted in the walls of said furnace between

said air inlet and said air outlet.

11.° A furnace of the character described
comprising a body portion having » combus-
tion chamber, an air inlet arranged within
said combustion chiamber, an outlet formed
in .said body portion, and a twyer ring
mounted in the walls of said furnace be-
tween said air inlet and said air ocutlet, and
having a plurality of openings arranged tan-
gentially to the walls of said furnace. :

12. A furnace of the character described
comprising a body portion having a combus-
tion cham%er, an air inlet near the bottom of
said body portibn, an outlet forraed in said

. body portion above said inlet, and a twyer

25

ring mounted in the walls of said body por-
tion and comprising a plurality of tiles ar-
ranged at an angle to the wall of said turnace
and. having slots formed betwden the same.

13. A furnace of the charscier described
comprising a body portion having a combus-

“’tion chamber, an air inlet near the bottom of

30

40

45

50

said body portion, an outlet formed in said
body portion abovs said inlet, and a twyer
ring mounted in the walls of said-body por-
tion and comprising a plurality of tiles hav-
ing their inner ends extending st an acute
angle to said wall and heyond the iriper face
thereof and having slots formed between the
adjacent tiles.

.14. A furnace of the character described
comprising a-body portion having an airin-

let and an air outlet, a combustion chamber,

& twyer ring mounted in the wallof said body

" portion snd having ite slots extending at an

acute angle to the wall thereof, and & casing
inclosing the outer edge of said twyer ring,

and an_air supply pipe connected to said

casing. o )
715, A furnace of the cheracter described
comprising & body portion having & combus-

tion chamber, 2n air injet near gaid combus- |
_tion chamber, -an sir outlet, means located
between said air inlet and said air outlet for |

deflecting the products of combustion to-

ward the center of said furnace, an air pas-

sage formed in the wall of said bedy portion

- above said deflecting means, and means for

. controlling
:sage.

" comprising .
tion cha.m%er, en afr inlet, an air ciitlet above

the admission of air to said pas-

16. A furnace of the charactes described
a body portion having's combus-

said airinlet, and a closure for the upper end

<“ofysaid body vportion having an opening

80

therein, and means for controlling said open-

17. -A furnece of the character described
comprising a substantiaily epiindrical bedy
ortion havipg a combustion chamber, an 2ir
inlet, an air outlet above said »ir inlet, moans

for tempering the air as it pusses frowm said
inlet to said outlet, and a dome-shaped closure
for said body portion.

18 A furnace of the chavacter described
comprising o substantially eylindrical body
portion having a combustion charaber, an
air inlet, an air outlet above said alr inlet, a
dome-shaped closure for sald body portion
having an outlet pipe, and o cub-off in said

pipe. : .
19. In sburnace of the character deseribed,

the combination, with a body portion hav-
ing » combustion chamber, of a fuel injector
mounted in the wall of said body portion and
comprising an sbtomizer, a twyer block
mounted in the wall of said body portion and
having an opening in. alinement with said
atomizer, and 2 inixing chamber formed
therein beyond said opening.

20.. In & furnace of the characeer deseribed,
the combination, with a body portion hev-
ing = combustion chamber, of & Lwyer block
mounted in the wall of snid bedy portion and
having s mixing chamber therein,- an inlet,
to said mixing cgamber, 8 twyer mounted in
slinement with ssid inlat, and an atomizer
mounted in said twyer and adapted to dis-
charge into said mixing chamber.

21. In a furnace of the character described,
the combination, with a body portion hav-
ing-a eombustion chamber, and an atomizer
mounted in the wall of said body portion,
of a twyer block mounted in alinemont with
said atomizer and having = mixing chamber
formed therein, said mixing chamber having

‘sn air inlet independent of said atomizer.

22. In a furnace of the character deseribed,
the combination, with a body portion hav-
ing & combustion chamber, and an stomizer -
adapted to discharge into sald combustion
chamber, of & twyer%lock supported in sline-
meént with said atomizer and having a mix-
ing chamber, & bridge at the inner end of
said twyer block, and o drip shelf formed
within said mixing chamber. o

23. A furnace of the character deseribed
comprising # substantielly cylindrical body

ortlon having 2 combustion chamber in the
otver portion thereof, an air inlet centrally
arranged within ssid combustion chamber,
fuel injectors arranged tangentially of said
combustion - chamber, -an outlet formed in
said body portion ebove said inlet, & flange
extending inwardly from the walls of said
body portion between ssid -inlet and said
outlet and having an inwerdly inclined ihner
edge, an air passage fornied in the wall of
said body portion between swid inlet and
said outlet, and means controlling-said air
passage.

24. A futnace of the character deseribed
comprising & substantially eylindrienl body

ortion having s combustion chamber in the
lower part theveaf, an aiv inlol comprising &
flue arranged cantrelly of said combustion
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4 eitending sbove the botiom
10l injectors mounted in the wall
id body portion and arranged af en
s angls théfsto, s 4wyer ring mounted
the wall of sgid body portion ahove said
imjectors, g fange extending inwsrdly
from 'the wall of said body portion abovg
aid twyer mng

wall of sgid body cortion above said fange,

reans for controlling the passage of alr
through said sir passage, 8 closure for said
body portion, sn cutlet in- said closure,
menns for sonivolling said outlet, and an air
outisy In the said body portion.

, en 2iv pessage formed in the

= 218,808

25. A furnace of the chervacter described
coraprising & body portion having & sombus-

tion ‘chamber, an air inled erranged within
said eombustion chamber, sn gutlet formed
in said bedy portion; end a twyer mounied
in the wall of seid furnace between said,air
inlet and said air outlet, -
In testimony whereof, we affix our sigonas
tures in presence.of two withessss,
CLAYTON O. BILLOW,
BELMER E. BILLOW.

© Witnesses:

Cnaries ¥. Fostu,
J. Hevzey MuyERs.
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