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B. COXE OF DRIFTO‘? PENNSYLVAWIA |
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Ta all whom it May concern:
Be it known that I, FrRANCIS H. RI(‘HARDS
a citizen of the Umted States, residing at
Hartford, in the county of Har tford and State
5 of Cenneetmui have invented certain new
- and useful Impmvements in Furnaces, of
which the following is a specification.

This invention 1elates to that class of fur- |

- naces in which the fuel is first treated by
- 10 heating without aeration, the mass then re-
fermed into another and thicker layer and
- ignited, and afterward carried along the fur-
- nace- chamber and consumed.

- The obgeet of the invention is to pmwde a

15 furnace in which the described process may
| be &Eeetlmly carried into practice without |

requiring a traveling grate, and also to pro-

- vide the furnace mth 1mpr0veﬂ means for,

o pre-heating the fuel and for feeding the same
‘20 over the grate or furnace-floor.
In the dmwmgs accompanying and form-

- 1ng a part of this specification, Figure 1 is a -

. sectional plan view of a furnace embodymn
. -y present improvements; in this view, dif-
- 25 ferent portions of the furnace str ueture and
| mechanism are broken away to different
~ depths, -for more fully illustrating the pre-
- ferred canstructmu and armnwement of the
. several details. Fig.2is a sectional side ele-

30 E;atmn of tha fmnaca a8 seen from belmx m
- Big. 1 |

-_'bath figures. |
- The process of prepmmﬂ' and wmtmﬂ* the

3z fnelwhwh is carried out by the furnace here-'

in shown and described is substantially the

| - same process which is deseribed and elaimed

in Letters Patent of the United States No.
- 810,567, granted to Eckley B. Coxe, December
4o 12, 1893, to which reference may be had.
o In my lmpmved furnace, the furnace-cham-

h ~ ber Cis or may be inclosed by the usual fur-
= gnace-ﬁwalls as herein shown, it has the side-

~walls 2 and 4, the Iwmbemtmy or arched
45 roof A, and the front wall 3. The discharge

. from the furnace-chamber Cisthrougha ﬂue,
..+ ¢!, which, of course, may be modified in con-
SRR -zstru_etma and arrangement, in any desirable

. manner, without affecting the essential fea-
.59 tures of my present mvenmon “As a means

purpose helema,ftet more fully deseribed), a
cate, or bridge-wall, G, is shown extending
upward throug oh an opening in thelower wall
5 of the flue. By elevating or lowering this 53
bridge-wall or gate, as wplesented for in-
sta,nce, by dotted Imes 6, the area of the flue-

| outlet may be regulated as required.

The furnace-floor consists of a grate shown

'founed of a series of parallel bms M, ar- 60

ranged side by side longitudinally of the fm-

nace-chamber and set at a considerable in-

clination, as indicated in Fig. 2. Theinelina-
tion of smd orate should be 211 ohtly less than
the normal- aanﬂ'le of repose of the fuel on the 6
orate, so that some force or feeding-device
needs to be employed for causing the fuel to
travel along down the inelined ﬂ'mte

As a means for supplying air to the fuel

| suppmted apon the furnace-floor, an air-res- 7c

ervoir, designated in a general way by J, is
prowded Whlch reservoir will be located di-
rectly below the grate and have an outlet or
a Series ot outlﬁts in communication with air-
spaces through the furnace-floor, air bemﬂ' 75
supplied to sald reservolr ﬂll(}ﬂﬂ‘h a pipe,
This reservoir, or air-blast eha,mber may be
a single au-supply chamber as shown in fall
lmes m Fig. 2,in which case but one supply-
pipe, o', is necessary, which pipe is shownas So
pmwded with an ordinary refrulmmﬂ'-va,lve,

a’’, for controlling the pressure of air in said

Sumla,r Ghmaeters desw*na,te like patts in | ehamber or, the reservoir may be divided by

vertical partltlons (as shown by dotted lines
at 31, Fig. 2,) intc a series of separate com- 85

| partments a, b, ¢, each of which compart-

ments will prefﬂrably be supplied with airat -
different pressures by a separate air-supply

pipe having a suitable regulating-valve (not
shown), in the manner and for the purpose g6

“described in United States Letters Patent No.

499,716, granted to Eckley B. Coxe, June 20,
1893, to which reference may be had. ThIS
last featum, however, in combination with
other features helema,ftel more fully de- g5
seribed, constitutes, in part, the sabject- mat- |

ter of my present invention. ,
In the present construction of my inven-

tion, the front and rear end- walls of the air-
' chamber J are herein shown as terminating

100
at relatively different heights, the front- wau_ -

fm* reﬂ‘uhtmﬁ* the size af smd flue (for the i bemﬂ' eanmderably hwhm than the rem-—wall*




A

10

~+  and terminating at a point in close proximity
~-to the ba,se-lme of the furnace-chamber C, as
“will be understood by reference to Fig. 2. -
. The furnace-floor may consist, as herein
“shown, of a grate formed of-a series of paral--
lel bars, M, arranged side by side longitudi--
- mnally of the furnace-chamber and at an in-.
- ¢lination thereto, these bars being held in a -
- fixed position relatively to said clmmbel and
‘removably supported upon the end~walls of -'
 the air-blast chamber J. e
SR As a means of fixedly but 1emovabl§ se--
R '_curmﬂ' the grate-bars in place, the front end- |
~owall- of the chamber J is shown  inwardly |
flanged near its upper end to form a support
for the forward ends of said grate-bars, and |
- the lower faces of the G'ra.te-bars have-lugs |
o near their rear ends on theu- under taces to. [
engage with the upper edge of the rear-wall
- 20 of ‘the sald chamber J, as elearly illustrated
.inFig.2. Itwillbe obvmus however,thatthe |
o ’constructlon and aua,ncrement just descl ibed |
~ "may be altered Wlthout departmw fmm ms 1n-

‘Ventmn

. ence to Fig. 1.

40
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- Bach grate-bar I\I of the series of crra.te bars

7 that comprise the furnace-floor h_ﬂb a lateral
7. projection, 7, at its-end which bears dgainst
- the next adjacent grate-bar when
~are assembled, to form an atr-space, 8, inter-
mediate to sald ba,r as will be seen by refer--|
ThIS construction . and ar-
- rangement per‘mit’b'the quick and ready re- |
-moml of any one of the series of grate- bms,
*-—and the qulek assembling of the same.
Fuel 1s supplied to the grate from some |
smtable hopper, as H, throuwh an inclined
~ chute or passage-way, T, whose under side
- consists of a “hot- slope”

sald bars

block, I3, extendingover theheatmﬂ'-eha,mber

Dand termmatmo* at its rearward edn‘e 21 (at

the left-hand in Fws 1 and 2) in a ¥ falling-

‘wall,” whose consﬁuctwn arrangement zmd
‘mode of operation are fully set forth in the

aforesaid Letters Patent No. 510,567, Imme-
diately below thefalling-edge 21, at the upper
forward edge of the grate, is a fuel—actuator,
designated in a general way by I, sultably
supported for a reciprocatory movement un-
der said falling-edge 21. Said fuel-actuator
consists, in the prefelred form thereof herein
shown, of some suitable carrier or oscillator,

as 9, ha.vmﬂ* on the forward side thereof a se-

ries of ﬁ_re -bricks, 10, and on the rearward
side thereof a corresponding series of fire-
bricks, 10’, whose purpose is to protect said
carrier from the heat of the furnace-gases,
and also to furnish the proper surface for
acting against the fuel as it falls over the
falling-edge 21 of the ignition-block BB onto
the grate. The fuel-actuator IF is shown sup-

_ported at its lower end on a pivot, 12, by

means of one or more arms, 13, (F'ig. 2) and is
connected by some suitable rod or other con-
nection, as 14, with an operating-device for

imparting to said fuel-actuatora forward and
 backward movement.

Thigdevice may prop- |

erly COHS]St as herein shown, of an eccentrw,

wall, or ignition-

~the fuel ¢

B15,612

15, fixed upon a shaft, 16, Supported in bear-

B ‘5&1(1 shaft bemﬂ* provided with a,drwlng-pul-__:
ley, 19, for romtmn' the same: said shaft.
this means said actuator may be given a reg-
ular:reciprocatory movement for actingupon
“the fuel (usually coal of relatively smallsize)
“as this runs out of the ehute T aud fc‘bllS onto

'-the furnace-floor M.

By

‘ings, 17 and 18,1n the furnace walls 2 and 4, |
i

75

_In practice, the depth of the fuel in- the_'f o

chute T should be considerably lessthan the =
“depth of the same on the furnace-floor or -

orate, so that the fuel will be readily heated
through as it passes over said ignition-block
B, and also that the fuel may be thoroughly
mmed and the layer re-formed into a thleker-

layer as the fuel fa,lls upon the grate..

The fuel-actuator I, by reason of its 1écip- |

8o

rocatory movement descmbed operates upon

at the forward edge ot the grate to

push back the entire mass of the same, which
will thereupon naturally assume on 1ts upper. -

- side ‘substantially the inclination indicated _
by the dotted line 20—20, corresponding ap-
proximately with the normdl angle of repose - .
1 of the fuel being used, the grate. bemcr set, as.
“hereinbefore m_entloned _.:md_ as shown in I‘ln o
2, at a lesser inclination..
-_mranﬂement of features and combinations =
here descnbed the fuel may gradually be fed
~along the.grate. during the combustion-pe- -

- By means of the

9o .

95

riod, Uit bemﬂ* first heated and prepared .in - -

the (,huteT nem delivered from said chute |
1 mixed and re-formed in a thicker layerupon

the forward edge of the grate and this layer

over the rearward end, 22, of the grate intoa
pit or ash-chamber, 25.

‘As a means for supplymo* heat to the heat-
ing-chamber D and the heating- or ignition-

W.:LH B of the chute T, a flue, L is led from
the point 23 next the rear end anjd at oneside

of the furrace-chamber, forward through the

100

cafterward for ced along the grate over the air- RS
blast chamber, where the Gdt‘b@l’l is consamed, -
'the cinder .;md ashes bemﬂ* finally dehvered

105

I1TO

wall 2 into said heating-chamber at 24. This

flue may be provided with some regulating-
device, as, for instance, the valve 25 for con-
trolling the passage through the same of the
hea,ted gases. The leqmred draft for creat-
ing the suction necessary for securing the
circulation of the heated gases throun'h said
heating - chamber [, may be obtained by

heating-chamber to a point, 26, in the dis-
charge-flue C’ of the furnace beyond the regu-
lating bridge-wall or damper . Another
regulating-valve, 27, may also be placed in

11§

120

" means of another flue, L/, leading from said

125

said suction-flue L’ for regulating the draft

in the same, If the valves or regulators 25
and 27 be not used in said flunes L and L’ re-
spectively, the draft through said heating-

chamber may be mcreased by rmsmg the

bridge-wall G, as indicated at 6, Fig. 2

130

Iszmﬂ' thus descubed my 1nv0nt10n I'j

claim—

1 The heleln desm 1bed furnaee, 1t conswt-_ |
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mﬂ'@f a framework and fumace*chamberhav-
ing a discharge-flue, in combination with a .

_*separa,te heating-chamber in communication

with the fuma,ce chamber,afuel-snpply chute.
“intermediatetothef urnace—chamberand heat-

ing-chamber, an inclined furnace-floor sup-
ported below thefurnace-chamber, and a fuel-

actuator in position for bearing &gainst- the

'. I:ISI

- upper end of the layer of fuel upon the fur-
IO
- toward the delivering-end of said floor, sub-

- stantially as desambed a,nd for the pm*pose-
"-set forth. |

2. The furnace herein desembed eompms—

nace-floor-and for forcing thesameéin a body

ing aeﬂmbustmu chamberhavinga dlscharwe-

ﬂue a separate heatmmehamber in communi-

eatwn with the eembustmn—eham'ber through

~a flue at one side thereof, a fuel-chute inter-
1mediatetothe combustion-and heatin o-cham-
‘bers, aninclined fuel-supporting floor located
‘below the' combustion-chamber, and a recip-

“rocatory fuel actuator located intermediate

to the delivering-end of the chute and receiv-

ing-end of the fumace floor and intermediate

{0 the combustion-and heating-chambers, and

meansforreciprocating said actuator to forece-

 feed the fuel along the furnace-floor, substan-

30

< tally as desembed and for the pm'pose set

forth.

3. The herem descrlbed fur ace, it com-

prising a suitable framework embodying a

- furnace-chamber and a heating-chamber di-

vided transversely by an ignition - block, a
coal-chuteintermediate to sald ignition- block |

and furnace-chamber, a fm*nace;*ﬂc}(}r located

- below and at an ineclination with relation to

~ the furnace-chamber, and a reciprocatory
L ......:fuel -actuator for bearmw aﬂ'cmnst the upper
- - end of the layer of fuel upon the furnace-
40

 ator to force-feed the fuel toward the deliv-

floor, and means for reciprocating said actu-

~ering-end of the furnaee-ﬂﬂor, substautlally

ﬁ ;*45’5.

as descmbed
4, The herein- descmbed furnace,lt consist-
ing of afurnace-chamberand a heating-cham-
'ber separated transversely by an w*nmon-
~ bloek or wall, an inclined furnace-floor lo-

T cated below the furnace-chamber with its up-

_: Isq

per. end in substantial vertical alignment
with the lower end of the ignition -block
“means for delivering fuel at one side of smd
“1gnition-block to the furnace-floor, and means
 for force-feeding said fuel along sa.ld f urnace-
- floor, subst&ntmlly as described. | |
3. The herein-described furnace, it consmb--
o mﬂ*{}f a furnace-chamber having a discharge-

flue and a heating-chamber separated from_

. said furnace- chamber by a transverse parti-
. -tion or. 1gn1t10u-block and having a flue at

one side thereof in cammumc&tmn with said

“furnace-chamber, and having an air-blast flue-
- at the opposite alde thereof in communica-
- tion with the discharge-flue of the furnace-
‘chamber, a furnace- ﬁam:' ‘consisting of & se-
ries of inclined grate-bars-located below the -
R fuma.ee-chamber a, fuel-delivering chute lo-
R eated a,t oneside. cf the wmtmn-—wall and. ter-

I

minating at its dlseharn'e aend in thefurnac.-

chamber and a fuel—-aetuator located 1inter-
mediate to the furnace-chamber and heat-

the upper end of the layer of fuel suppmtefl
upon the fuarnace-floor, and means for reecip-
rocating said actuator to force-feed the fuel
toward “the delivery-end of said floor, sub-
stantially as -described and for the purpose

set forth.

ing-chamber in position for bearing. against

6. In a furnace of the class specified, the

combmatmn with the furnace-chamber and

its walls, of aheating-chamber separated from.

said furnace-chamber by a transversely-dis-
posed ineclined ignition-block or wall, an air-
flue located at one side of and in ecommuni-
cation with said furnace-chamber and heat-
111w-ehmnber and having a regulator, a fur-
nace-floor located below said f arnace cham-

| ber at an inclination thereto, means for de-

livering fuel to the furnace-floor at one side
of the wmtmn block, an air-reservoir located
below and in communication with  the fur-
nacé-floor, means for supplying air to said
reservoir, and means for force-feeding the
fuel alonﬂ* the furnace-fioor, Substantmlly as
descmbed and for the purpose set forth.

. In a furnace of the class specified hav-
ing a furnace-chamber with & discharge-fine,

the combination therewith of an incased heat-

ing-chamber in communication with the fnr-
nace-chamber by means of a suitable fiue at

one side thereof and having a suitable dmft—'

flue at the opposite side thereof in ecommuni-.
cation with the discharge-flue of the furnace-
chamber, a fuel- delwermw chute intermedi-
ate to the furnace- and heatmf:r-chambers '

heatmmchamber an inclined furnace-ﬂeor

loea,ted below the furnace-chaniber, means

for delivering air below said furna,ce floor,
an air-supply “chamber located below the fm:'-
nace-floor, means for supplying, and for regu-
lating the supply of, air to the fu rnaee-eh&m-
ber, & reciproecatory fuel-actuator located be-

‘and having the ignition-wall ad,]aeent to said

110

70

80

go

95

100

o5

tween the furnace - chamber and  heating-

chamber in position for bearing against the

upper end of the layer of fuel upon the fur-

nace-floor, means for reciprocating said fuel-

| actuatm‘, aﬂd means for regulating the draft

in the discharge-flue of the fumace-eh‘z,mber
substantially as descmbed and for the pur-

| pose set forth.

8. The combination, in a furnace of the
class specified having a furnace-chamber and

a heating-chamber substa,nua,lly as set forth,
of an- melmed furnace-fioor located below the;'

furnace-chamber and consisting of a series

of grate-bars ha,vmﬂ* air-spaces mtermedmte.

115

120

thereto, an mr-supply chamber located below . -
and in communication with the air-spaces of |
the grate-bars, means for supplying air to

sald supply-cha,mber and for regulating the

chute intermediate to the furnace-chamber .
and heating-chamber, a fuel-actuator located
in pamtmu for bearmﬂ* against the upper end

130

pressure of the. air-supply, a fuel-delivery. -
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L R R REY § SRRl rfor fome-feedmo* ﬂl ' fuel' alonﬂ' Salf‘l fumaee-; | e a,ted below smd furnace ﬂoor,_means forsup-; L 'i
o floor, Substantlallv as desorlbed 'md for 1llef | plying air to said chamber and: for regulat- =

N 5' pHI’pO‘Se set forth. SRR . ;img the pressure thereof, a reciprocatory fuel-:

. o 9. The cembma,tmn in a furndce Qf thez actuator in position to bear against the fuel 35

S SRR URE SRR RS R class specified hd:VII]”' the furnace-chamber |atthe upper end of the floor, ﬁund means for =

i liiriiiiagoriiitg - and heatmmchamber separated transversely | operatingsaid fuel-actuator, ﬂubsta,ntla,lly as ;o

R R SRR b yan wmtmn wallsubsbantmlly as deseubed sdeserib?ed and fOl the pmp@se Se‘t fOrth

| TR ; 5 SRR mdﬁ:eiy in veltlca,l alwument Wlth the Iowmé émelmed_ chute in p_omtmn for bupplymw fu_elé o

Lo iiigiiiiiiiieiiielics end of the wmtmn-wali me.:ms for dehvel-é :to the mate 'a,nd a sep@rate he&tiﬁg-ehamberz R

SEEREFE SR I ? e in the fmnace ehambal subqtautla,llv as de-f'* %naee eh&mber aver smd W&H Substan‘ti.:zlly as
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