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UNITED STATES PATENT OFFICE.

'JAMES D. WHELPLEY AND JACOB J. STORER, OF BOSTON, MASSACTIUSETTS.

_IMPROVEMENT IN FURNACES FOR

BURNING PULVERIZED FUEL
EVAPORATORS, &, .

UNDER STEAM-BOILERS,

Speeifieation forming part of Letters Patent No. 111,705, dated February 7, l871;'

-,

To all whom it may concern:

Be it Known that we, JAMES D. WHELPLEY'
and JACOB J. STORER, of Boston, Massachu-
setts, have made a new and useful Improve-

- ment in the Constiuction of Farnaces and Com-

bustion-Chambersfor Burning Pulverized Fuel
under Steam-Boilers,-&e., and in setting and-
arranging the flues and passages of such fir- -
naces 80 as to obtain the best results from the
use of pulverized fuel in heating steam-boilers,
in distillation of liquids, in evaporating salt
brines and saccharine liquids, and similar ap-
plications of heat; and we hereby declare the
following to be a full and exact description of
the same, reference being had tothe accompa-
nying drawing, which forms a part of this speci-
fication. ' ' : _
In our patent of March 13, 1866, reissued
Mareh 1, 1870, No. 3,857, we have described a
- general method of using pulverized fuel which
is adapted to all ‘the ordinary operations re-
quiring heat. ,
In our Patent. No. 76,280, dated March 31,
- 1868, we have described the eonstruction of
furnaces and boiler-settings so as to secure
more- perfectly the advantages to be derived
from the use of pulverized fuel. R
- Our present” invention is a still further im-
provement upon that covered by the last-men-
.tioned patent.: -
. _The first part of‘'our improvement consists in.
-adding to the arched combustion-chamber de-
seribed in Patent 76,280 a series of other nar-
row arches under the boiler, so arranged as to
deflect and break up the current of fuel and
_flame asit passes under the boiler or through
the combustion-flues ; second, in hanging the .
boiler in such & maunner as te have a clear
hearthrand flue under it, so that the ashes may
be more readily removed and. the burning of
the supperts prevented; third, in the arrange-
~ment of an ash-pit so as-toreceive the ashes
as removed from the flues ; fourth, in the com-
‘bination of combustion flues and channels hay-

. ing surfaces concave toward the boiler, with a | :
- cowbustion-chamber arranged so as to burn
gas and pulverized fuel. - coe
" In the drawing, Figure 1-shows a longitudi-
nal section” and: elevation of a steam-boiler set
according {o our invention. Fig. 2 shows a
method of supporting the boilex so asto. leave ;

the flues and passages unobstructed. Fig. 3
is a cross-section in tlie line 2 2z of TMig. 1. Tigs.
4 and 5 are similar cross-sections in the lines
yyand 2z of Fig. 1. :
“The same letters indieate like.parts in all
the figures, . . ' ok
Our invention may be applied to all kinds
of Dboilers, évaporating and _distilling appa-
ratus. = . R o
In our patent dated March 31, 1868, No.
76,280, we described, as part of .onr improve-
ment in-the setting of steam-boilers, a brick
arch thrown over the fire-place, under the front
of the boiler, to serve as a radiator of heat
upon the column or jet of pulverized fuel and
air projected through the fire-pot. - .
As our process of applying pulverized fucl
to the generdtion of steam in boilers has be-
come further developed, we have found that'

great advantages are gained by the following - -

improvements in the setting of a boiler.. The
plan is especially applicable to flue, tubular,

“or plain cylinder botlers set horizontally, to

which it has beeu applied. Some modifica-
tions, involving, however, no departure from
the. principle, weuld be hecessary to adapt it
to other boilers. . S .
We retain, as features -in this our new
method, the. concave hearth under the boiler,
which radiates the heat toward its longitudi- -
nal axis, the small fire-box and grate-surface,
and the brick arch (preferably without perfo-
rations) thrown over the fire-box, to serve as a
radiator of heat upon the column of entering -
pulverized fuel and air and upon the fuel on
the grate. . . 1 , <
‘We prefer now:to have the arch over the
fire-box extend inward from the Dboiler-front,
but about eighteen inclies to two feet, or only
80 far as-to offer so much heat-radiating- sur-
face that the gases of the fuel may be well dis- -
tilled and ignited before they come under the
influence of the heat-absorbing boiler-surface
beyond the arch. . ‘ ' ‘
In using pulverized fuek the coal particles,
upon the distillation of the gases from them,

| become particles of coke, which burn with niore

or less readiness while floating along in the
projected burning gases. . :

- In a heated furnace, {rom every portion of
the interior walls of which heat.is radinted;
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these minute floating particles of earbon are

q'ueklr consumed,- the earthy residaum or
ashes, in very fine, powder bemg carried out
of the inmmee by the draft. With a boiler
containing water the conditions are different.

The bottom of a boiler, under which the cur-
rent of flame holding in’ suspension the. fine
particles of unburnul coal or coke passes. pre-
sents so very powerful. a. heat-absorbing sur-

face that the current of gases and floating car-,

bonecomingincontact with the boiler is quickly
cooled below the point of combustion, the re-
sult being“greater or; less loss of fuel Dy es-

cape by the stack, and deposition in ash-pits,
- tubes, and flues 'of uneonsumed carbon.

YWhen a fire burns 1nder a boiler without
blast, with only a natural draft, the‘eolamn of -

ﬂame mdvesmd)no in.an :ﬂmost undisturbed
current, 'esentmn only its upper surface in

Y
contactAvith the boder, and observation has .

shown its heat is so quickly. absorbed by this.
contact that 1ne‘mdescence ceases within a.
shovt distance.

One.of the eminent ad\'antwes of ablast,
under the fire- -place, . aeemdnm to Professor |

Rankin fmd other authorities,is that it breaks
up or causes to revexber’tte this-otherwise
smoothly-flowing eurrent of flame, and makes
it present frequent]y to the Doiler fresh incan-
descent sarfaces. - It is .evident, then, that to
obtain under-a boiler the 'fullest value from
the flame’it should be made ta reverberate as
much g§possibleyin order that it may present
to the boiler all: thehentlno surface 1t 1s capa-
ble.of doing.

Ourméthod of obtannn0 this de,sn'able re-
sult is'to build a suecession of brick arches or
their eqmvﬂents as radiators and deflectors,
as shiown v draw)(nb, at intervals of two feef
more o1 less;under the boiler throughout its
length. Tliesearches or deflectors give excel-
lent 1'esnlts, whether they be four fmd a hialf
inclies or atineiinelies wide—i. e., the lerigth-of
a half or of a whole brick—Dbut may be m‘lde
continttou§] with openings.to admit hot air to
the bottoni of ‘the boiler, if desired.

Whether the fuel be consumed in the nsml
way on grates;.or pulverized fuel be used ac-
equhm to:out”. method, the column of flame

by an arcli its forward motion is checked, and
it 1§ hade to reverberate and roll about, so
that it presents a fresh heating-surface to the
Lottond of the boiler ‘in the exposed .space
above and between the first and suceeeding
arch. “This action is repeated by each sneces-
sive dréh for the len gth of 'the Doiler until, to
the limits of praetxcablhw thie flawe hag 91\’en~
up its heat.

After a few hours of work the arches be-
come sufticiently heated to radiate heat, thus
inswring, ag an additional advantage to their
disturbance of the flame, a more complete
conbustion of whatever unconsumed gases
and 1 articles of e ubon may be passing undei

rresistible. tendency presents its upper.
surfiice to the:. boiler, and ‘almost “instantly:
parts with much of its heat, If interrupted.|.

the boiler. By this arrangement the ashes
and floating particles of carbon are detained
and preeipitated upon the hearth, instead of

moving forward and: depositing in the ﬂues-

and tubes.

In the drawing, A is the first meh, extend-
ing eintirely or lnrtmlly over the fire-place. B
B B are the narrow arches, set at intervals of

-the length of the Loiler, € is the last arch, at
.the rear end of boiler.

The space above the arch G, between itand

the boiler, is filled up with brick, to afford a

check to the casy passage of the tloating-dust
and ashes into the tubes or flnes, and to canse
them rather to deposit on the hearth or in the
-rear, ash-pit, and to create full reverberation
of the flame,

The arches B B B permit the flame to pass
over and under them. 1 D D are the inter-
vals between the arches, where the flame more
readily is presented to Doiler-surface.

Usually, standards of cast iron, resting on

the hear th, are employed for .su.stannnw the:

boiler. We dispense with these, and, inste ad,
use a wrought-iron support or suppor ts, L, as
shown in hit awing, By the use of these the
hearth is left.clear and without obstraction, so
that the ashes lodging thercon ean easily be
removed by a proper tool besides, the heat

under a boiler set ﬂecouhnn to our. phn would

soon destrey the usual \mndmd

The support Il is guarded by the brick arch
. Asmany of these .suppor § as are required
may be. used.

H is the rear ash-pit, for the reception. of the
ashes that may be precipitated into it from the
amoving column of flatne, and for what may be
pu&hed or drawn into it in eleaning the lulm\,
Hues, or hearth.

‘When- using piutllverized fuel most of the
ashes deposit on the hearth ; and when it has
aceumulated so-as to be hl\eh to offer an ob
struction to the draft, it mast be pushed or
drawn into the ash- 1)1t whenee it may be re-

moved after being sprmkled with water to pre- -
veng the rising of the.dust. This rear asl-pit -

or depository should have a removable cover;

but a pib or pits may be inade at cither end ot ‘

the hearth, o1 at any place under the boiler,in
whieh- the a.shes may be collected, and \\]Jenee
‘it can be conveniently vemoved,

" The arclhies A, B3 B B, and , or their eqm\ @
lents, are of’ <r1mt‘, zu’byantane, whether firing,

as is usnal,w 1thlunlp orsolid fuel, or with Lump

'Sd, also, 15
the eoncnveh&uthe:\tendnm umlor thebollu s

and pulverlled, as by our’ Jnctlmd

but the ash-pit IT is of mneh nnport:mee nnh
when onr process is apphed

Instead of using a fire-box with sohd lud, i
gas-g generator may b empln} ed, as ‘described
it our Patent No, 109,785, dated November 29

1870; or the e,usmenemtor anid blast ]mzmnn
apmmtns may be combined, as deser 1bed inour
Patent No, 111,288, dated January 2.1, 1370,
There is, ]10\\0\'01 usually no .spu-m] need
of intense hieat under steam-boilers and ev apo-
" rators, and thercfore the Hlast- hmtmg dj)}hl



RN

111,705

ratus is not always desirable, exeept as it is
usefnl in securing morve perfect combastion.

When a long series of boilers.or evaporators
are monnted in a single furnace or combnstion-
chainber, the flame may be re-enforced at as
many points as desirable by bringing in addi-
tional jets of pulverized fuel and air, or of pul-
verized fuel and.gas and air.

Such devices, being already known, need not
be partienlarly deqcmbed but at eéach place

- where fresh fuel is added thele should ‘be pro-

vided, to insure best results, a supplementary
arched combustion-chamber, so as.‘to 'secure

perfect burning or Qatltymo of the fuel, as

hereinbefore e\plfu ned.. These 11111)1‘0vemeuts,
though especially desigued for burning pulver-
ized tuel, are also apphc able when 1ump coal,
wood, or other solid fuel is used, and also in
the use of gaseous fucl.

Though we prefer the concave liearth under
the boiler, in combination with the arches, on

account ot its superior effect, to the usual flat:

hearth, or to the common hearth, broken or in-
tu‘rupted by Dpits or chambers, still we might,
under some circumstances, use or retain elther
of these in combination with the arches. .

Havingthusdescribed ourinvention,whatwe
elaim, and ‘desive to sceure by Letters Patent
of the United States, is—

. The arched combustion- cluuubcr in eom-
bmdtmn with grate-bavs, and separs lto blast to
the combustion-chamber and under the grate-
Dars, substantially as and for the prrposes do-
seribed. .

2. The arrangement of a series of arches or
deflectors under a -boiler or evaporator, so as’

-to break up' and deflect the current of flame

and gas, substantially as deseribed.
3. The combination of the arclies BB B and

'C andt the concave: hearth, as shown fmd de-

seribed.
4, The aumwement of the ash -or cinder
receptacle w ith the combuistion- ﬂues, as de-

seribed.

5. Thecombination of the solidly-arched com-
bustion-chamber with the reverberating-flues
and. the supporting and deflecting m‘chpb, sub-
stantially as deseribed.

. The device shown in Fig. 3, for support-

_ 111 g the boiler over the concave ﬂue for collect~

mo the cinders, as deseribed,

JAMES D, WUHRLPLIY
JACODB J. STORER.

Wmnesses :
CUARLES M. NIOKERSO\I,
FrED. W. LONGLEY,




