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2 011,750 ‘
‘AIR PR"EHEATINGY MEANS FOR STEAM
o BOILERS
Chester W Bros, ‘Minneapolis, Minn; ass1gnor to

Dee g cia. W, Bros: Beilér & Manufa.cturmg Company,
e - ) aneapohs, Mlnn., a corporatlon of Minne-

. sofa

] Clalms

Tlrns mventmn relates to a fiew and novel ap-=
paratus supplying hot dir-to the-stoker of & boiler
to" facmtate combustron and decrease fiue gastem-
peratures so 'as to 1ncrease the: overal] efﬁmency
of the Lofler: :

“An object of the invention is to provide i in .coms -

bination with' 4" water tube boiler comprising a
furnace and & fusl feedmg means, ani air preheater

- inc¢luding 4 pliirality of air circulating tubes dis=

i

poseﬂ within ths casing of the boilér whereby they

‘¢ exposed to the products of combustion passing
frémt the iurnace to the usudl smoke outlet there=
of, szid air e1rcu1at1ng tubes having a conduit con=
néetifis-theny with said fuél Teeding meafis; where=
by the air dehvered into' the stoker is ‘drawn

- through-said tirbes and preheated tothereby fac1l-
: 1tatecombustlon T

A further and more speclﬁc obJect of the inven-~

tienis toprowde in ¢ombination with & water tube
' boile? comprisitig front anid rear steam drims, and

#'Hiud drum and s firngce’ havmg a fuel feedmg

. YHEgns prov1ded wn,h an- air intake, an air pre=

o5

i

5

Hegber comprising o bank-of air ciréulating tubes
disposed-between the furnace andthe smoke outiet
thefeof, whereby they dre exposed tothe products
of combistion passing from the furnace to" the
smoke outlet, said tubes being opien to the atmos=
phere-at oneend: anid having s conduit connecting
théf oppesite- ends with: the airintake of thé fuel
feedmg means- whereby the: gir delivered into the
furnace ‘will'be dfdwn’ through said a1r c1rculatmg
tubes - preheated. :

LA further objeét: is to° provide art gir- preheater
adapted for use N connection’ with: boilérs of the
general characteér disclosed: in: my pendmg apph-
eatioft Seral No. 682,817, fifed July 29, 1933 with-
otit hating to-altér ot change the constructlon
thereof, and which comprises a ba d

- I#ifing! tiibes §o* dlsposed that theéy will absorb the

445

heatf‘fro'n thé products of combustion whmh

~otherw1se would bé discharzed: through the' smoke .
- ottlet as waste, and- whereby said preheater may
‘be operated w1thout add1t1ona1 expense or equrp-

ment, -
ether -objécts of the invention w11L appear “from
the* vfollowmg descrlptlon and accompanymg

- dra g and will be po Vte‘d out in- the annexed

rr the accompanymg drawmg, there has been

- disclosed’ a: structure desigiied to carry out the

vanous obJects of the invention; but it i¥ to be
understooct tha;t the 1nventxon is: nét ‘confitied” to
t‘he' exgct’ features shown ag various changes may
be miade Wlthm the scope of the clalms Whrch‘

g follow:

_genera}ly itidicated by the numeéral 21

E Applxcatlon January 22, 1934 Senal No 707,775
(CIL. 122--336)

In the drawing: :

Figure 1 is'a sectional elévation of 4 b011er show-
ing the invention applied thereto; ahd:

Figure 2 is ‘a detail sectional plan: view on the
line 2--2 of Figure 1; showing the preferred ar-
rangement of the preheater in the upper portion
of the boiler,;

In the selecfed embodiment of. the- mventmn
here shown, there is 111ustrated for purposes of
chsclosure, 4 boiler similar to ‘the one- disclosed
in my above mentioned pendmg appllcatmn Theé
boiler comprises front and rear steam drums 2
and 3, and a mud drum 4, shown' disposed diréctly
beneath the rear steam drum 3. Banks of water
¢irctilating tubes 5 connect together the rear drum
3 and the mud drum 4, and a batik of angular
tubes 6 establishes communication’ befweetr the
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mud drum and the front steam- drum 2;- Thése -

latter tubes provide water-cooled back and: {65
walls for the furnace or combustion chamber T.
Othér banks of tubes 8, 9; and | - conneét- together
the stéam drums 2 and. 3, a8 clearly shown in
Flgure 1.

Suitable bafies 10,12, 13, and 14 are shown in-

terposed between the tubes constituting-the bank
5, and function to- direct the ploducts of. ‘com=
Bustion i a tortious path as indicateéd by the
arrows in Figure 1.
A smtable wall- 5 is:shown 1nterposed between:
the front and: rear drums 2 and 3 arid cooperates
with'the-top - wall 16 of the furnace casing and the
side: walls 17 thereof to provide a chamber (8. in
which' the upper bank of tubes ff are disposed:
The chamber {8 is connected at one eénd to:thé
furnace T as will readily be understood by ref-
érence’ t Pigure 1,-and its opposite end is con=
nécted to g stoke outlet 19, shown dlsposed di-
réctly-over the front drum 2. Thus; the products
of combustion discharging from-the furndce pass
through the chambér I8 before it rea,ches the
smoke outlet 19:

- The furnace i shown provided with & suitablé
fuel feeding means; such as 4 conventional stoker,
“'This
stoker is'shoWn provided with the usual hoppe‘r’_ZZ:;
into which the fuel is delivéred, and.an air trihk
25 leadinig from: g fan housmg 24 provided with an
it intake 25.

A important feature of th1s invention resides i
the novel means provided for prehesting the air
delivéred into the furnace 7 from the air trunk 23.
Asshown: in the drawing, a bank of air circulating
tubes 26 is disposed in thé chamber 18 and have
théir ends suitably secured to platés 2T mounted in

: the side -walls: I T of the furnace casing.
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circulating tubes 28 are open to the at-
‘mosphere at one end, and their-opposite ends are
connected to one end-of a conduit 28 by a suit-
“ahle fitting 29. : The opposite end of the con-
- 5 duit 28 is connected to the air intake 25 of the
fan housing 24 so that when'the stoker is op-
"erated, --the- air:-delivered into -the- combustion
chamber- T w1]l ‘be drawn through .the air pre:
heating tubes 26, by the fan 24, whereby it is

10

tion passing through the chamber (8.

15
boiler damper.

S tinual use of the air prelieater may be expected
20
maintained : at. the desired temperaume abeut
-.9200°" Fahrenhelt w1tnout he use of - add1t10na1_

of; the Iow suctlon requned

utlhzmg the heat of .the furnace 'rases for heat-
: mg the preheater and also By utilizing the hotter
air from the top of the boiler room, 1nstead of the

ily be utlhzed
tubulal"boner ab small add1t10nal cost w1th a re-

apparatus is very s1mp1e in, onstructlon and
" eomprises. few palts and does not .require 1n—
duced and special forced draf‘ fans _which are

costly to:.originally : install, and.- alsovto operate.

The ention: is partlcularly 2, able for use

where 4% gain in efficiency. justifies. a_small

expendlture and: where K mult1p11c1ty of eqmp--

ment ist undeswable

is-that. they w111 :absorb - a substantral amou.nt of
the- heat remaining - in: the ex1t ﬂue gases, after

s

sultant mcrease 1n the efﬁmency of the, b01ler‘ FR
- 2 Fhe -apparatus is.very.simple and 1nexpensrve '

1n .construction and may. readily be: apphed to.va-
rious” types of- ‘boilers already .in use- w1thout
changmg or:altering the, constructmn thereof

I claim,-as my: mventmn

: dlsposed in the upper portion: thereof, a furnace

R
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preheated, as & result of the walls of said. air:
circulating tubes being heated because of being -
disposed in the path of the products of combus-**

By reason of the small size of this novel Pre-i

onal mcrease 1n the usual :

cooler a1r at the ﬂoor level. thereof an 1ncrease of .

in connectlon Wlth an ordlnaryr

" in connection with small and medium sized plants

.The. greatest: ffect in mountlng the a1r pre— E
' heatmg tubes:in.the path of the furnace gases :
traveling.. from the furnace to, the smoke outlet -

the latter has passed  over the ‘boiler proper, :
whe1 eby when the furnace gases eventually reach i

“1:-In a4 water tube:boiler, a casmg, a plurahty’

of drums: within ‘said -casing;:two; of. .which: are - .
,the furnace: to- the:. smoke outlet ‘said “air cirs

per portmr.;,of ‘the-casing and. coop_er_.atmg w;t,hf

certain of the walls thereof tor deﬁne a chamber
communicating at one end with the furnace, a
smoke outlet at the opposite end of ‘said cham-
ber, and a bank of air circulating tubes disposed
in said chamber in the path of the products of
combustion .passing therethrough, said bank of
tubes being- open:at one-end to the: atmosphere,

means for:feeding fuel intc thé: furnace. includ-

ing an air supply means, and a conduit connect-

ing the opposite ends of said bank of air circulat-
ng tubes with said air supply means, whereby the

delivered into-the furnace is drawn through

~gaid air circulating tubes and preheated to there-

Most boilers have the fault: of-too:much draft:
rather than not-enough, .and:the: draft there-:":
fore has to be regulated by adjustment of the-
In a boiler of the type herem dis- .
closed, the draft loss is very: small.so- that con-

by-facilitate combustion.
2. In-a’ water -tube boiler, a casing, front and

‘rear:steam drims in-the upper portion thereof,

and a mud drum in the lower portion thereof, wa~
ter circulating: tubes interconnecting said drums,

" furnace d15posed beneath the steam drums and

having means for feeding fuel thereto, a wall be-
tween said steam drums cooperatmg with certain
walls of the casmg to'define a ‘chamber commum-.
cating at one end \mth ‘the flrnace, a smoke out~

Iet at the opposite end 0f said chamber and dis-

© posed substantially over the front steam drum, a

bank of air. circulating tubes mounted in said

‘cnamber transversely to the. path of .travel of

nace. gases therethrough Whereby the Walls
of said 1 tibes are. exposed to the heat of the fur-
nace gases passmg “from the furnace to the smoke
outlet Ineans for. feedmg fuel to the furnace hav-
ing an air. mtake and.] means connectmg sa1d air
cn'culatlng tubes to the: a.u' 1ntakeof sardfuelfeed—
ing means whereby the air. delivered to- the fur—
nace is preheated to thereby- facilitate combus—

- tion, and. whereby a substantlal amount of the

heat of the furnace gases will: be ut1hzed before

_said. gases reach the smoke outlet.

3. In'a water. tube boiler, a casing, front and
réar Steam darums in the upper portion thereof

.4 mud drim’ in the. Jower pOlthn of -the. casing
: substantlally dlrectly below the rear steam drum,

a furnace below and between said: steam drums,
2 wall mterposed between the steam drums-and

L 'coopera.tmg w1th the upper. and s1de walls of-said

casing ‘to, define. a chamber commumcatmg at
one -end. with the furnace, a front smoke outlet
commumcatmg w1th the oppos1te end of. sald
c¢hamber, means for feedmg fuel to. the furnace
and havmg an a1r mtake for: supplymg air. there-
to a plurality of air. c1rcu1atmg tubes d1sposed
in said chamber and exposed to the products :0f
combustion passing therethrough from the fur-
nace. to. the .smoke. outlet and a. condu1t con-
nectmg sa'd 'lr cucu.latmg tubes to: the air in-
. fuel feeding -means; whereby the
air. dehvered to the furnace is preheated to fac1l1—
tate combustlon._t

4. In a water. 'tube b011er a casmg, front, and
ms in the upper port1on thereof
d. in the lower ‘portion of the -cas=
a furnace “below  and between said. steam

of, sa1d -casing-to deﬁne &-chamber commumcat-
ne.end with the furnace, a front smoke
outle Ecommumcatmg w1th the opposu:e end of

~said chamber, means for feeding fuel to the fur-

nace and havmg an.air. intake.for suoplyxng air

vthereto a plurahty of .air cuculatmg tubes. dis~
"posed in said chamber and eXposed to the prod-

ucts .of ,combustmn passmg therethrough from

culating tubes bemg open- 'at_one end to the. at-
mosphere and a condmt connectmg the opposrte

S, 8 wall mterposed between ‘the steam drums )
- and’ cooperatlng with the upper and.side walls
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ends of said air circulating tubes to the air in-
take of said fuel feeding means, whereby the

- air delivered to the furnace is preheated to facili-
“tate combustion.

5.'In a water tube boiler; a casing, front and

_Trear steam drums in the upper portion thereof,

a mud drum in the lower portion of the casing

" substantially directly below the rear steam drum,

10

18

8 furnace below and between said steam drums,
a wall interposed between the steam drums and
cooperating with the upper and side walls of
said casing to define a chamber communicating

‘at one end with the furnace, a front smoke out-
-‘let communicating with the opposite end of said

chamber, a stoker for automatically feeding fuel

" to the furnace, said ‘stoker having a fan for

20
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supplying air to the furnace, a-plurality of air
circulating: tubes disposed in said chamber and
extending from side to side thereof and open to
the atmosphere at oné side of the boiler casing;
said air eirculating tubes being exposed. to the
products of combustion passing from the furnace
to the smoke outlet, and a conduit connected to
said air circulating tubes at the opposite side
of the boiler and to the air intake of the stoker,
whereby when'the latter is operating, said fan
will ‘deliver preheated air to the furnace cham-

7 - ber- to thereby facilitate combustion.

30

6. In a water tube boiler; a casing, steam drums
in the upper portion thereof; a furnace, a wall

3

interposed between said drums and cooperating
with cerfain walls of the casing to define a
chamber which communicates with the furnace,
a smoke outlet at one end of the chamber, air
circulating ‘tubes in said chamber, open to the
atmosphere at one side of the boiler, and exposed
to the products of combustion passing through
the chamber, fuel feeding means including an air
intake, and a conduit connecting said air intake
to said tubes whereby preheated air is delivered
into the furnace from said tubes, when the fuel
feeding means is operated.

7. In a water tube boiler, a casing, steam drums
in the upper portion thereof, a furnace, a wall
interposed between said drums and cooperating
with certain walls of the casing to define a hori-
zontal chamber communicating at one end with
the furnace and having a smoke outlet at its
opposite end, air circulating tubes in said cham-
ber, open ‘to the atmosphere at one side of the
boiler and ‘disposed in-the path of the products
of combustion passing through the chamber, fuel

10
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feeding means including -an air intake, and a - ‘

conduit connecting said air intake to said tubes

whereby preheated air is delivered into the fur-
nace from said tubes, when the fuel feeding
means is operated. ‘ '

CHESTER W. BROS.
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