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FRANK h bPEAR OF LOb AN(:ELES (JALIFORNIA
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Speelﬁeetmn of Lettere Patent

Ta m’é mhmn uﬁ me J emwﬂrn

- Beit known that T, ¥ Rankx N. SPEAR a 01t1-'_;5;.
. *'1:(‘11 of the United Statee residing at T.os An- |
.;frelee in'the county of: Lec-, Anrrejee and State -
R 'f._ief (“themla have invented an Impwvementﬁﬂf
Lo in IMine=I uel Furnaces, of which the following
i.'j_i;-.-f(los,("llptmn in (,ennectlen with the eccempe—f_fﬁ'_
©ooo - nying drawings, is a specmcatlen hike. ]ettel S
.’ uIl the (Imwmfr% repreeentmu hke parts..
T ‘_j_-__';-_.})‘u atus for: steam-generators and’ the- 111\9 ;.
~ o and the Invention appeitame majnly to- the |
e _ii_cembuetum-chembe I aml means. fer supply N
el mg fuel thereto. " SR |

S mtense heat 15’ generated-—such; for instance,

- astin. fmn‘leee wherein: pulverulent fuel 1s_i
SRR usedmtrl cat dif Ixcultv has heretofore been ex--
LLrreper wnr:e(l m secm111<rpermenencyof the brick |-
S 20 erchee or crowns -of .the. cembuetlen-eham—f;--'l
R “These arve usually built. up- dry from
HllltcLl)]{‘ fire=hrick, -and it has been found. in S
Lo practice that. there 1878 tendm(:} of the gases 1 lent fuel - feedlng epperetus (indicated at = ... -
oo generated by the combustion of the fuel to | T
‘melt and putter the arch of crown. of the fur—.}

a2
-f"-_ndco i |
L MV 1lwentmn 41s, among. other: thmcrs 1—,01-;.
--_.f'._:pmteet the crown ot erel} Or, 113 may be; ether;
s wall of ca brick: cemhuetwn (*h‘m"lber from:
SLI30
s as s will bes her emafter set : forth,
SRR "'-.f'_*'fa]}eehmw by the

.,_:_}l.'__ij.'__jfi:,i:j'.":_.____.,,.;_..the pmduete of: eembustlen suﬂlelently‘ |
S save the wall se preteeted f]/em dee‘rruetwef "
S '_'---.':__;,.I.actlen thereby B

L 40 fe

‘alising ear ]y destruction thereof:

pwmetme destruction;and Tac‘t'omphsh this,

“ner face of the wall or arch to be. pretected

tlue film of air acting; as'I believe, to" repelﬁ-j‘ “in the. eembustlon—chember éither by the use

/| of anigniting-fire or; after it is started up the .+

cen tml eectlen of the epparetue F 1g shew

r' -
. ' - .. .
vl - -
. "

In eombuetmn che'mbere ef fumecee wl..eref'- “ered thr oua'heut a pert of its lencrth wlth a

erown-—wel] , preferably in the form of an arch . o
e, which for the best. results sheuld be leld;_fr"_ L
.‘_dry ‘with' smt&ble fire-brick. | e
At the front end of the eembuetlon—ehem— AR R L
ichiin the~
“Fresent instance s in the ferm of a pulveru-— S

ling of ‘the -

frenerallvi
mtr(‘uhl('tlon of a thin: film}
cof alr .-.uT] acent to and in:contact with the in-

f atures of construction releﬁmrr to a furnace-
.--.;‘-f-f'_ul this ty pe and to its use I eennectwn w1t‘r]'éf_ff-e
e a pulvemlent——fuel feednw eppm etue where—::ﬁ
--'-"j':;;;__';ln* animproved: IL“-:U]t 18 ebtamed S
e mdet that niy. 111Vent1011 meV be under—".;‘
".Ee‘med I wﬂl first deeenbe one: embedlmentﬁf
?fihe:eef afteryy hich [wﬂl speclﬂcellv set. ferth}?_f, :?
coan the (*lelms the - vel lous. feeturee ef my n- |
-f""':"-'wntlen R R
Refemnw 1o the drewmwe f()l mmn' a partgé_
e _f‘ef this- epe(ﬂwet}:en Flgure 1 in. half-frontﬂff"
et elevs Ltum and half - ¢TOSS - eeetlen ‘shows ‘a
“ - boiler provided with a combuetmn chamber |
e :;.f_.bullt in. aeeerda,nce Wlth o1ie- embedlment of
oo oy invention; Fig. 2,a vertical lengltudmalf'
5 5

‘the art. .-

f.fsm

I‘,ber is arranged the means for suﬁplymfr fael
1'to the. combuetlon-chember W

the combustion-chamber to a peint prefer-

“This boiler is ar-
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Petented Mefﬂ.e 20 1906

R 1ng a feeder etteehed therete a,nd Fw' 3 e de-.. L R
tall to be referred to.: ST
“In the embodiment ef my mventlon seleetu.ii;-'as: Sl
jed for illustrat on. herem and’ shown in the’ 3
drewmcrs B mdlcetes a usual return tubular =
;f_boﬂer such as commonly empleyed for devel- -~
‘oping steam in:the arts. |
‘ranged in a brick setting, whlch with theex~ ..~
e ceptlen of the. particilar errengement ofthe " ~ .
This. uwer}tmll relates to Tuel- burning ep—f{._- _-'?eombuetwn—chamber may be of eny usuel or-;i‘ AT
-well-known type or construction. .~ vl o
Cisa eembustlon—chember the same be-—
ing formed by the 81de walls ¢ ¢ of ﬁre—~brlck
S _;'--,Wlth a concrete or other bottom ¢/ and. eov—ﬁ‘,'_"__;"*f:u--'-_f_r_. SR

‘D.)" This apparetus may be of desired type . DI
por eonstructlen the same, as here shuwn be-8oi T
_ generel type illustrated in my oo
L"-'_-_U111ted States Letters Patent' No. 655,464, = . .
“dated August 7, 1900, to which reference may; L
-be had fer a more detel]ed desem tion of the.
. .';;(*0netruehen and eperatlen of saii apperatus 8y
It is sufficient here to say that-said: apparatus.. . .. o
“deliversinto the combustion-chamberinsuit =~ =~ -
1able quentltv and in suitable- mantier pulverr-?'.g";'"-'
,'_ﬁffulent coalor other fuel, which is lgmted with- oo o

.; :_-_;ceutemed heat of. the walls of ‘the ehembera“'-,ﬁ"_'_';.f-;-':J'_'-f;}'?_;-
| and furnishes suitable’ combustion in a man-. . 7
My invention alee eemprehemle ethel nevel?f ‘ner: well understeed by those femlhe,l w1t11_f_gi-;’ji'_--_;.j,;-._-'-"'-5;'._%-._.._;'__'_j:j BN
Referri mg pertleulerly te F1g 1 et OPPO'@ItL:?_j:._'_'i':-‘:-'f e
-of the: eembustlen—ehember and- Sepa~ Lo
o -_'re,ted eemewhet from the nner fe,(-ee of the
‘side walls thereof, but preferably in contact> = 7 -
with the fire- brlek forming the side walls, I 100 - =
have arranged the eendmts ¢ e; that may- l)e}';;;.-*_;;
;ifermed of tile or othery pipe or mey be formed-
| directly in the fire-brick itself, said conduits™
‘extending rearward eleng the side walls: of vy

Yoo o

“ably at ornear the bridge wall ¢® thereof, (see: = ..~
--_Fzg 2,) the said conduits then' turning. upen:-;'___-_-';.j.!f'_‘_{_..j';'j;}-'_:{.i_ii?,_-:;.,_:

_-fQi"_themselves and returning. tewerd the frent of - o
‘the. eombustlen—ehamber 1o a

ﬁ-::;x.the length ef the erown or. &re -

cg thereef Aroo
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when the said conduits are turned inward one ! compared

toward the other and discharge into a shal-

low air-chamber ¢’ directly beneath the boiler-

10

. 20

shell .and between the latter and the said
crown or arch ¢ said space being made tight
along its sides and front, but preterably left
open at its inner end toward the bridge-wall.
The brick arch or crown ¢ is
throughout that area only which is subjected
to the highest degree of heat from the prod-
ucts of combustion and preferahly within the
hmits of the area of the shallow chamber ¢
witha plurality of transverse alr-supply open-
Ings ¢*, that lead from the said chamber. ¢
through the said arch or crown and cominu-
nicate with the combustion-chamber below
the crown, as best indicated in Fig. 1.
During the operation of the apparatus the
draft created by combustion within the cham-
ber and by the passage of the products of
combustion from the said combustion-cham-

ber over the bridge-wall is sufficient to draw
nward through the conduits ¢ ¢ a current of

air that becomes heated by radiation from
the walls of the combustion-chamber as it

Hows through said conduits and is discharged

. 1nto the chamber ¢, from which it is finally

30

35

- products of combustion from
catsed to spread out somewhat in film form
- close against the inner face of the crown or
-arch at that portion only subjected to the |
‘highest degree of heat, and thus forms a sort

40
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drawn through the perforaticns ¢ into the
combustion-chamber adjacent and in contact
with the inner face of the crown or arch wall
at that point only which is subjected to the
highest, degree-'of heat.. This air thus dis-
charged adjacent and in contact with the in-

ner face of the arch or erown of the combus-

tion-chamber is there met by the outflowing

of protecting layer that keeps the intensely-
heated products of combustion out of such
contact with the face of the crown or arch as
would melt, gutter, or otherwise damage the
sald crown or arch. |

- Actual tests have shown that whatever be
the exact action of this air in repelling or
modifying the action of the products of com-
bustion adjacent the crown or arch the melt-
ing or damaging of the arch by the products

- of combustion is entirely eliminated, yet

without detracting materially from the de-
sired heat imparted to the archfrom the prod-
ucts of .combustion. In other words, the air
thus admitted having been heated duri ng its

.gassage through the conduits readily- com-

ines with the products of combustion 1n the
combustion-chiamber and promotes combus-
tion, and while it permits the arch or crown
of the furnace to be sufliciently heated for

- the best results, yetit prevents such INJUrious

~contact of the products of combustion with |

65

such crown or arch as would cause premature
destruction of the saume.

the fuel and is

Admitting air at this |

|
i

|
i
:

i 1

18 to be understood that my

point [ find tends to promote combustion as |

815,582

with air admitted otherwise. I
also find that the flow of the products of com-
bustion from beneath the arch ¢ toward the
bridge-wall te..ds to produce such a circula-
tion of gases adjacent the inner end of said
arch that the air that issues from the open
inner end of the shallow air-chamber ¢ js

provided | drawn downward close against the inner end

of said arch until it meets the products of
combustion issuing from beneath the arch,
thus effectually preventing destruction of the
inner end of the arch, which ordinarily would
become quickly destroyed under the setion of
the intense heat of the products of combus-
tion flowing in contact with it.  F urther, to
promote combustion within the combustion-
chamber I havé provided a steam- pipe f,
that leads from the steam-space of the boiler
into and through the shallow air-chamber e,
with its end preferably at the end of the arch

¢*.  The end of this steam-pipe is preferably
provided with a number ofp ﬁE

J', (see Fig. 3,) through which fine jets of
steam are projected into-the upper part of the
combustion-chamber and beyond the arch or

crown, the steam being thus projected sub- -

stantially in the line of flow of the products of
combustion toward and from the bridge-wall.
I find that steam admitted at this point pPro-

duces better results than when admitted n

the ordinary manner.
of the combustion-chamber serves not only

"0

75

30

1e perforations

y1e

95

The arch or crown ¢ -

to protect the steam-jet device from direct .

contact with the products of combustion and
from consequent destruction thereby, but
also acts as a superheater to superheat the
steam, and thereby increase its effective ac-
tion in the combust:on-chamber.

I have here described my invention in con-
nection with one embodiment thercof: but it
mvention is not
limited to the embodiment or disclosure here
made, but may be variously modified within

| the spirit and scope of the invention set forth.

I claim— ~

1. Apulverulent-fuel-feeding furnace, hav-
ing a retort-like combustion - chamber, an
arched crown extending part way through
sald chamber and provided with a plurality
of transverse openings at its inner end only,
an air-supply chamber located above satd
arched crown and communicating with spid
openings, and a bridge-wall be}{omT the end of
sald arched crown for directing the products
of combustion toward the inner end of sajd
arched crown and causing a supply of air to

he drawn through the transverse openings in.
sard crown intp contact with
- combustion; whereby the
- at that .

the products'of
_ crown is prqtected
omt bnly subjected to the highest
degree of heat of the products of combustion.

2. A pulverulent-fuel-feeding furnace, hay-
ing a retort - like combustion - chamber, an
arch or crown extending part way througly
satd chamber, an air-supply chamber ar-

JOO
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- ber above the inneredge of said arch or crown,

1]

- 20

a plurality of transverse openings in said arch-
or crown at 1ts inner end only and communi-
~ cating with said air-supply chamber and:said
- combustion-chamber, and a bridge-wall be-

yvond the end of said arch or crown for direct-

. 1ng the products of combustion toward the
~ 10 Inner end of the arch or crown and causing a
- supply of air to be drawn through the open
end and said transverse openings of the arch |
- Or crown into contact with said products of |
- combustion, whereby the inner edge and un-
dger surface of the inner end only of the arch
"~ or crown Is protected from the intense heat of

the products of combustion.

3. Apulverulent-fuel-feeding furnace, hav-
ing a retort-like combustion - chamber, an
arch or crcwn extending part way.through
said chamber, an air-supply chamber ar-
ranged above said arch or crown and in open:
- communication with the combustion-cham:
_berabovethe inner edge of ¢aid-arch or crown,
a plurality of transverse openings in said
arch or crown at its inner end only and com-
- municating with said’ air- supply chamber
and said combustion-chamber, means for
supplying air’ to said air-supply chamber,
and a bridge-wall beyond the end of said arch
or crown for directing the products of com-
bustion toward the inner end of the arch or

crown and .causing a supply of air to be

| of combustion. T
-4, A pulverulent-fuel-feeding furnace hav-
ing a retort-like combustion-chamber, an
‘arched crown extending part way through -

‘nation with a pulveru _ |
~of a combustion-chamber having an arched
crown extending part way through said
chamber, a hot-air- supply chamber above
-sald arched crown, a bridge-wall in said com-
bustion -chamber beyond said «~#-h, and a
-steam-supply pipe leading through said air-
-chamber for supplying heated air and steam =
tosaid combustion-chamber beyond said arch’ -
‘and in a direction toward said bridge-wall.
~ In testimony whereof I have signed my -
‘name to this specification in the presence of 70
Wh two subscribing witnesses. =~ - -
~drawn through the open end and said trans- |* =« ¢

- verse openings of the arch or crown into con-
tact with said products of combustion, where-
by the inner edge and under surface of the !
‘nner end only of the arch or crown is pro- | -

- Witnesses:

R S -
I'-_‘_-_")'r'l-' 1
., 4

~ranged above said arch or crown and in open | tected from Fli¢ intense heat of the products
wommunication with the combustion-cham- o T

."40 o

sald chamber, means for delivering a supply -

of pulverulent-fuel particles at the entrance
end of said combustion-chamber and to cause
their travel along the same, a bridge-wall at

the rear of said chamber to cause the upward

deflection of said fuel particles, means beyond = - -
50 - -

said bridge-wall to cause said fuel particles to

-assume a substantially horizontal line of
| travel, and means for supplying steam to
‘sald combustion-chamber beyond said arch
toward said bridge-wall and in the same gen-
| eral direction as the direction of travel of
sald. fuel particles and products of combus--
tion. - e

FRANK N. SPEAR
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5. Ina fhel—burhin% apparﬁtﬁs.the cdmbi._. .
ent-fuel-feeding device
6o
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