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- by’ the-air
- through said tubes and preheeted to*thereby faeﬂ- -
i- 1t&teoombustlon we R SRR

A further and m:ore speolﬁo obJeet of the mven-' -
,_tion is tepromde in oombmahon with a water tube
- boile¥ comprising front arid rear steam drms, and
- g'prad drum and-a furnaee havmg a ftIel feedmg
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o Chester W Bros Mlnneapehs, an. aSSIgnor to_:
RETSI PR T O - Wm, Bros Boxler & Manufeoturmg Company, -
aneepohs, an., a eorpomtnon of ane-

. sota -

P 7Clelms
Tlns 1nventlon reletes to g new a;nd novel ap=

jpera,tus supplying hot qir- to the- stoker of g, boiler
1o faoﬂltate combhstmn end deerease ﬁue gastem-
'_peretures S0 es to mcrease the overall eﬁolencyt;-'
‘of the boiler:
“An object of the mventlon is to prowde in. com-_ -
bma,tlon with' a water tube boiler comprising a
- furnace and g fuel feedmg means; an air preheater
__j inoluchng d plurahty of air olrouletmg tubes dis=
2 posetl within ths casing of- the boiler whereby they
| aleeXposed to the products of combustlon passing
front: the iurnaee to the usual smoke outlet there-'ﬁ
- of said air circilating tubes: having g oondmt con-

neetmg them With sald fuel Teeding means, where=
dehvered into the stoker is dravwn

mea,ns prov:tded with dn- air ihtake, an air pre=

thereof, Wher eby they are éxposed: to-the products

of oombustlon passmg fro:t:n the furﬁece to the

.' R smoke outlet, said tubes being open to the gtmos-=

- phére-at ongend; ahd having s conditit connécting
o PhéE oppeelte ends with- the airiritake of thé fuel
feedmg means- Whereby the air dehveled inte the
- furfdee will'be dfawn: through smd alr ozrouletmg. -
.tubee and-preheated. -

<A farther objeét: is- to promde e air- preheé,ter
*a:depted for- use in connection’ thh boilérs of the .
‘general character: disclosed: in-my pendmg a;pph-.
| oetlonh Serial No. 682 817 filed July 29, 1933, with=
ottt “Raving to- altér-or change the: construetlon'f |
,thereof and Whlch comprises a bank of giY circu=
-_.-Ietmg tubes So* disposed: that they will’ absorb the
40 héat- ‘from’: the' products of combustion whmh__ A

- otRerwise would bé' dischiarged through the: smoke
-".j__;ieetlet as' waste, and whereby said preheater may

f.;-j.jbe operated mthout addltlonel eXpense or eqtup- r'

_'.'the followmg descr;lptlon and
- drawing and wﬂl be p01nted out m the annexed
cle,lme---

< Trithe &ocompenymg drawmg, there hes been;. "
"-}__dlsclosed a structure designed to carry out the
o Various: objects: of the invention; but it is to' be

' ;':.ff;.";ff’._-i'funderstood that the invention is’ not confined to
, -:j' - the exdct features sHown' as various changes may

'-be made mthm* the scope of the olalms: whrch

5§ follow

| ' comprising g ba;nk of air 011 oulatmg tubes |
?'-.drsposedﬁbetween the furnace and the smoke outlet
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In the dra.wmg
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Flgure lisa seo tlonel eleve,tlon of a. bo11er show- -

B Iog the mvemlon epphed thereto and

Flgure 2isa detall sectionat plan: view on the
lme 22 of Figure 1; showing the preferred ar~

'rengement of the prehea.ter 111 the upper portmn
of the boiler; o

- In the selected embodlment of the lnventlon |
-here shown there is 111ustreted for purposes of
'dISGIOEUTh, a boiler similar to ‘the- one chsclosed

in my above meotloned pendmg a,pphca,tlon The

‘boilér comprises front and rear steam drums 2

and 3, end a mud drum 4, shown disposed dlreetly

beneeth the rear steem drum 3. Ba,nks of water

olroﬁl ating g tubes b connect together the rear drum

'3'and the mud drum 8§, and a batk of. a.ngule,r |
- tubes B estabhshes commumca.tmn between the

mud drum and the front Steam:- drum 2. Theee

latter- tubes provide water—oooled back end t’o_e

walls for the furnace or oombuetlon che.mber 1.

| 'Other banks of tubes 3 9;and I I conneot together
the stee,m drums 2 and 3, es elearly shown m.
| Flgure 1. |

Smtable bames 10, 12, I3 a,nd (4 are shown 1n-

' terposed between the tubes oonstltutmg the bank
5 and funotlon to direct the produots of ‘com=
,_bustlon ina tOItllOU.S path -as mchoeted by the

a;rrows in Flgure 1.

%
ﬂr ‘

25

A stfitable: wall !5 is: shown mterposed between -

thie front and rear drums 2 and 3 and cooperates

withithe: top wa,ll 16 of the furnace-¢asing and the

w

side' walls 17 thereof to provlde a- chamber 18- in

which' the upper bank of tubes ff are disposed:

The chamber {8 is connected at one end to: the

furnaoe T as will readily be understood by ref-

‘erénce-to- F1guve i, and its opposite end is con=

neeted to 4 smoke outlet 19, shown: dlsposed di-
rectly over the front drum 2. - 'Thus; the produots

‘of ¢combustion discharging from-the furndee paes

through the chamber EB before 1t rea,ches the
smoke outlet: IB g
- The furneoe is shown prov1ded W1th a8 smtable

'This

inte:which the fuel is dehvered and an air trun.k

2% leading fmm a fan hOllSlng 24 promded mth en
ST & mta:ke 25. S

An Imperta,nt feeture of th1s mventmn res1des 1rr

the novel means provided for prehéating the air
]delwered mto the furnace 7 from the air trunk 23.
-Asshown in the drawing, a bank of air circulating

tubes- 28 is disposed: in the ehamber 18 and have
- théirends suitably secured to plates 21 mounted in

o the suie walls {7 of the furnace casing. -

4y

_fuel feedmg means; such as & eonventiona¥ stoker= |
_genera,lly indicated- by the niiméral 2.
' stoker is'shown provided with the tisusl hopper 22
aocompanymg N

o

r -
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20

- heating tubee 28,
10

"~ boiler damper.
~ closed, the draft loss is very: small..so. bhELt con- -

“tinual use of the air ereheeuer may be expeeted o
‘of the sthall size of this novel pre-i?-f{-%ﬁ

| 'sma,ll mexpenswe air preheater which may read-
iy be utilized in ‘connection with an erdmeryi_-_
tubular boﬂe;' at small additional cost, with a,. re-
‘sultant ‘increase in- the efficiency of the.boiler.
The apperatue is very elmple in. eenstructlen end
-eomprises. -few palts and- dees not requlre m-
“duced and- special forced” drafu fens ‘which are
“eostly -to: originally install, and. also. to eperete
The invention. is particularly applicable for use
* in:connection with smali and medium sized plants-
gain in. ef.lelency mstlﬂee a,.small
expendlture and: Where 2 multlpllclty ef eqmp- N
ment is? uhdeelreble -
.The greatest: eTect 111 mountmg the a,1r pre-'_".;-
" --hea.tmg tubes: in. the peth ef the furna,c:e ga,ses*--;
traveling:. frem the furnace to. the smeke eutlet....
~isthat. they wﬂl absorb-a, substentle.l ameun.t of
the-heat fremaining: in- the e}ut ﬂue gases, efter_-.- -
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"-;of drums’ within ‘said -casing; -two, of which are-

e '_'-[.d1speeed in the. upper portion: thereef a furnace

g wall interposed between the drums in the. up- culating tubes being open at one end to the at-

per portmn e“.f the cesmg and ceoperetmg Wlth{ f' ImOSDhEI‘e &Ild a GOIldUlt connectmg the eppomte
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~able fitting 29.

- By reason.
-heater, the air delivered to the. fuma,ce me.y e
maintained  gt. -the .desired tempei'euule “about -
.200° Fahrenheit, “without. the use of additional
-dreft eqmpment sueh e.e an mdueed dreft fa,n
| y posed substanha;lly over the front steam drum a,
* bank of air. circulating tubes meunted in said
s chnamper transversely to the path of trevel of

~where-a. 4%

[P P
f-.:.‘-x' [

t10n passing through the chamber 8.

. L] L =

enly a, shght eddltlenel mereese in- the usuel

foreed draft fa,n of the: etokev is neceeeery By

".utﬂlzmg the heat of. the furheee gases for hee,t--_._
. ef seld tubes are exposed to the heat of the fur-
:&11' frem the tep of the bmler roem metead of the--:_
ceeler air at the ﬂeer level thereef en merease ef

------

______

supphed te the furnace te fa,elhtete combuistion, -.

R

et no. addltlenel expense

- that. by thus conneetmg the prehea,ter ceﬂe 26 to
~ the fan. mta.ke 25 of the fan. heusmg 24 of the =
| -'j-stoker IlO e,dchtmhal equ.ipment or drlvmg mech-

-....—.'-.,..

" anism is required te operete the. nevel preheeter-
"__'i_hereln dlseleeed - |

cAbds _purpeee ef the mventlen to prcmde

the letter has passed . over : ‘the: boiler proper,
whereby when the furnace gases eventually reach
- the; sm.eke outlet-. 19, they will be eempera,twely_-;
eool;and a- eubstehtlel e..meunt ef the heat,of the
‘products.of combustion: is-thus utilized with a. re-- -?
. sultent increase in’ the el |

ficiency of the boﬂer
The e,pperetus 18, very -simple e.nd mexpenewe

.' in: censtruetlen and may. readily be e,pphed to-va~--
. rious’ types of boilers a,lrea.dy in: use- mtheut. ‘
_.ehahgmg or: eltermg the censtructlen thereof

+1 claim-as,my : mventmn BRI
. 1.In g water tube: heller e caemg, e, plurahty

2011 750

The alr elreule,tmg tubee Zn are opeh te the at-
_'mesphere at one end; and their: opposite ends are
connected to ehe end of ‘a conduit 28 by a sult-
The eppe&te erid of the cen-_j
duit 28 is connected to the air intake 25 of the
- fan’ heusmﬂ* 24 SO tha.t Wh{-}"l the steker is op~
“erated, »the air -delivered into the- combustion
ehember 1. will ‘be drawn through the air pre-
by the fan 24, Whereby it is
preheated, as a reeult of the walls of sa,ld air:
circulating tubes being: heated. because of being -
~ disposed in the path of the preducte ef comhus—?-r:f‘;;_

eemmumcatmg at oche 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 cha,mber in the path of the products of -
-_5'cembust10n paesmg therethrough said bank of =
“tubes. being-open .at one-end to the atmosphere,
_lmeens for:feeding fuel intc thé -furnace includ-
- ing an air supply means, and a conduit connect-
1ing the opposite ende of said bank ef air circulat-
~ing tubes with sa,ld air supply means, whereby the
air-delivered-into-the furnace is drawn through
-said air circulating tubes and preheeted to there-

~ Most boilers have the fault: of too: much draft:f__-;,{.-:;-; .
i'rra,ther then not- eneugh, ﬁand ‘the: draft there-.i_-*..*z'.
-fore has to be regulated by a,djustment ofthe-
In a bOllEI‘ of the type herem dlS-.-..,

by fa,cﬂlta,te combustion. -
-2, In-g:water: tube beller 2 casing, frent and

srear:steam drums. in the upper portlen thereof,
- and a mud drum in the lower portion thereof, wa- .
- ter circulating: tubes: interconnecting said drums,
- g furnace dlspeeed beneath the steam drums and
‘having means for feeding fuel thereto, a wall be- |
‘tween eeld steem drums ceepera,tmg with- certam ST
~walls of the casing to define a ‘chamber communi-

ea,tmg et one end W:Lth the furnaee -8 smoke eut -

-------

the furnace gesee therethreugh Whereby the- wells

nace ga.ses pa,ssmg from the furnece to the emoke

| eutlet meen.s for f eechng fu_el te the furnace hav-

'- ';-mg an air mtake end meens eennectmg sald air
f c1rcula.t111g tubes te the e.a.r 1r1take ef saldfuelfeed- -

- ing means, whereby the air delivered to-the fur-
"It is also fo be’ neted'f'_“-_:{nace is preheeted to thereby facilitate combus—
- tion, end whereby a, substa,ntlal amount of-the
heat of the furnace gases will be ut1hzed before o

~ said.gases reach the smoke outlet.

: certam of the Wells thereef te deﬁne a cha,mber '

15

3..In: a weter tube bmler a. easmg, freht and_ |

- -f-;iea,r steam drums in the upper portion thereof,
- a mud drum in the lower portion of -the casing
| substantmlly dlrectly below the rear steem drum,

a furnace below and between said. steam drums,

“a wall interposed. between the steam ‘drums-and
-'coepera,tmg with the upper end side Walls of -said
casing to, define. a cha,mber cemmumcatmg etu

one - end Wlth the furnace a front- smeke outlet

o _||.-.

- _commumcetmg w1th the. eppomte end of said

45 .

chamber, means for feedmg fuel to.the furnace

':e,ndl ha,vmg an. ELlI' mtake for: eupplymg mr there-
~to, a plurality of air.circulating tubes disposed
~in said chamber and exposed to the productsof =
combustion passing: therethrough from the fur-
- nace to. the smoke. outlet, and a. conduit-con-- |

nectmg sa,ld air. cir culatlng tubes te the air in-

-take’ of .said. fuel feeding means, whereby-the
~air dehvered te the furnace 15 prehea,ted to facﬂl--
tete cembustlon, i

4 In E: weter tube boﬂer a, easmg, front and B
fﬁ '-.reer steam drums in the upper pertwn thereef
Ca muc'h drum. in - the lower portion of the-cas- =

90

55.

ing, a. furnace ‘below".and between said- stea.m__:-_---_
drums, a wall mterpesed between the steam. drums.
and. coeperatmg with the upper and side walls.

o Of, seld casing:-to define a-chamber communicat-
» mg &t one. end ‘with the furnece a frent smoke
'-_eutlet commumca,tmg mth the opposate end of
- said chamber, means for feeding fuel to the :l:'ur- .
- nace and hayving an. air intake.for supplying air

.._.'_.-thereto & plura,hty of -air. mrculatmg tubes. dis~
~ posed 1n said’ ehamber end exposed to.the pred-_
. Ucts" of .combustion . passing therethreugh from'f“
“the’ furnace to. the.smoke -outlet, said air cir-

m’



~_a mud drum in the lower portion of the ca,smg".._-
~ substantially directly below the rear steam drum,
.. 2 furnace below and between said steam drums,
10
~ - 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-
o 1et cemmumeatmg with the oppesu:e end of said
- chamber, a stoker for automatically feeding fuel
~° to the furnace, said stoker having a fan for

a wall mterpesed between the stea,m drums and

supplying air to the furnace a-plurality of air

) o -.'__.:j.?:.:;clrculatlng tubes duspesed in said chamber and .
| - extending from 31de to side thereof and open to
the atmosphere at one side of the boiler casing, -

- said air circula,tmg 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 .
25.

- of the boiler and to the air intake of the stoker,
- whereby when the latter is operating, said fan
o will dehver preheated air to the furnace cham-—'_
- _’._'_"__-;.ber to thereby facilitate combustion.
| 6. In a water tube boiler, a_casing, steam drums .
U in the upper portmn thereof a furnace a wall

2 011 750

_:ends of saxd air clrcula.tmg tubes to the air in-

- take of said fuel feeding means, whereby the

- air delivered to the furnace is preheated to fac111-- |

SR -'-ta.te combustion.

o8 5. In a water tube beﬂer 3 casmg,,front and-3
SR '_H___‘rear steam drums in the upper portion thereof, |

mterposed between S&ld drums and ceopereting;'* o

with certain 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 :

to said tubes whereby preheated air is delwered

~into the furnace from said tubes, when the fuel

feeding means is operated.

~ the cha.mber fuel feeding means including an air
- intake, and a conduit connecting said air intake

10

1. In a water tube boiler, a c'e.smg, 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 cemmumca.tmg at one end with
.the furnace and having a smoke outlet at its

- opposite end, air circulating tubes in said cha.m-'_éé--- T

: ber, open to the a.tmosphere at one side of the “*
| beller and dlsposed in the path of the products -

of combustmn passing through the chamber, fuel

feeding means - including - an air intake, and a .

conduit connecting said air intake to said tubes ox

- CHESTERW BROS. 3

| whereby preheated air is. dehvered inte the fur-
nace from said tubes when the fuel feedmg:

.- means is eperated

30
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