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PATE.NT “ OFFI-CE- *

ECKLEV COXE

OF DRIFTON PENNSYLVANIA

. FURNACE |

o SPEGIFICATION fermmg part of Letters Patent No 517 645 dated Apr:l 3, 1894

Appheetmn ﬁled Februery 20, 1894. Serlelﬂe; 600, 825. (No medel )

To a:.ZZ whom zt mwy concerm:

"Be it known that I, ECKLEY B. OOXE a eiti-
zen of the United Stetes residing at Drlfton

-~ .. 1n the county of Luzerne and Stete of Penn-
- sylvaunia, have invented certain new and use-.
. fal Improvements in Furnaces, of which the

| ,'_followmﬂ* i3 a specification.

This invention relates to furneees ef the

- classdescribed in Letters Patent of the United

10

States No 499 716
- 1893.

The ob,]ect of my present 1nvent10n is to
o rnish apparatus for the economical burning
of the finer grades of coal after the manner’
~described in the patent referred to; but to
faccompheh this end through the medium of

ranted 1:0 me June 20_

suecessive “suction- blasts” of air instead of

by the forced pressure-blasts described in

-~ said patent, and thereby to obviate the use of

o

a blower and actuating mechanism therefor;

~and also to provide means ‘whereby the ox.

tent or volume of thesuccessive suctlo n-bleste

| 1na,y be regulated as requlred
In thedrawingsaccompanying and formmﬂ'_ :

2 part of this speclﬁcatlon Flﬂ'ure 1: 18 a sec-

~ tional side elevation of a- furna,c,e embodymﬂ'

30 .

c '_tlon-blast-reﬂulabmg a,pparatus, as seen from.
.. the right-hand in Fig, 2. -
S S1mllar ehare_eters deewnate hke pa,rts 111‘.

-" 40

my present i lmprovemendt.

- cross-sectional view, in line a—aq, Flﬂ' 1,look-.
ing in the direction of the arrow. Fw 3 18
an enlarged sectional view similar to a por- |
. tion of Fig. 2, illustrating the eperetmn of
- .one of the suctmn-blest rewu]etms
" a similar view to F'ig. 3, 111ustra,t1nn* the opera-
~.tion of another one of the suction- bla,st regu-
lators.

- Fig. 5is a partial side view of the suc-

all the figures.

For the purpoee of 1llustrat1nﬂ‘ the epph—i
. cation and mode of operation of my present
- improvements, Ihave shown the same applied

.- to a furnace similar to the one deseribed in

- said Letters Patent No.499,716. This furnace 1
comprises a fuel—travelmg grate and means
- for actuating the same, and has its furnace-

43

o - chamber ¢ a,nd also the grate- meehemsm in-

- ~ closed by the usual sufle walls 2 |
| -_end—walle 3 and 5 said furnace also havmﬂ' a
 roof, S, a brldﬂ*eawall 7,and a stack or ﬂue, I,

. _-_.the furnace-chember

in commumcetlon w1t11 the discharge-end of

| preferably S'app

Flo' 2 1s a vertical

Fig. 4 i 18

and 4, and’

In the form herein‘

shown the endlese grete, deewneted in a gen- o

eral way by G, comprises the upper and lower B

runs, 10 and 11, respectively, said upper run
COHStltlltlﬂﬂ‘ l:he furnace-floor. Under this

supply chambers, a, b, ¢ and d, these being
lied Wlth air by induection or
supply-pipes, a’,b’, ¢’ and d’, respectively, in
a manner. substantla,lly as hereinafter de-

‘seribed. The upper and lower runs, respect-

ively,of theendless grate are shown supported

upon guides, 16 and 18,and 17 and 19, respect-
- wely For ectuatmn' ;he traveling gra,te, this

55

flooris loceteda series of vacuum-cells, or air-

60 |

is shown carried by the chain-wheels 12 and |

14, which are supported on the shafts 13and
15, respectively; and forrevolving one of the
’shefts and thereby actuating the erate, sald
shaft 15 is shown furnished with the worm-
“wheel 40, which meshes with a worm,41,on a

drwmn'-shaft 42, that is supported in bear-

ings, 43 and 43’ and that is driven by a pul-
| ley, 44, from some smta,ble source of power,
‘not shown |

15

As a means for dehvermcr the fuel to the o

grate,l haveshown the furnace provided with
‘the usual hopper, H, from which the fuel slides
downward in a stream directly onto the grate,
orfurnace-floor, at a point adjacent to the first

air-supply cha_,mber', each section of the grate

80

receiving the fuel at or before the time it

reaches the said first air-supply chamber, be-
ing then carried along over that chamber aud R
the succeeding ehambels b, ¢ and d; during
~this period the combustlble meterlal of the
fuel is consumed, and the resultant cinderor .

ash-is. afterward carried under the bridge- .
| wall 7, and finally delivered. over the rear-

ward eud of the grate into the agh-pit 21.
| These several deteﬂs just described relative
| to the furnace proper and its grate-mechan-

9o

ism, are substantially the same as details des- ' JI

wneted by like characters in the patent, No.
499 ,716, hereinbefore referred to, to which

reference may be had for a more particular -

95

description than is herein contained. It is

desired to state in this connection thet my

improvements are applicable to other types

of furnaces than that shownin the drawings,
and therefore I do not desire to limit myself

100

to their use in connection. with any pertlcu-_

lar form of furnace or grate-mechanism.

As 4 meens for 0[’6&1311’1“‘ an excess of draft B




IO

20

or suction in the furnace-chamber over and
above that naturally ecreated by the flue-
draft, and one of sufficient power to not only
m..haust the heated produects of combustion
from the furnace-chamber, but to cause suffi-
cient suction to draw air from below the grate
through the ignited fuel,and at thesame time
crea,te a vacuum in the alr-supply cells to
draw air thereinto, I have provided an ex-
haust blast-device, which, in the preferred
form thereof herein shown consists of asteam-
blast nozzle, 50, prefembly located within the
stack or flue F at a suitable point in or be-
yond the outlet of the furnace-chamber.
the drawings this steam-blast nozzle isshown
centrally disposed within and somewhat be-
low the contracting ring, 51, of the flue, it
being extended thr*mwh and fixed in, a trans-
verso wall, or plate, 52 1n said stack or fine.
The e:&haust blast nozzle is Sllppllef; through
the pipe 53 in which is a valve, 54, for regu-
lating the supply of steam to said nozzle. In

practlce, this valve will require regulationin

connection with the regulating-v llVGS of the
.alr-supplv pipes, as will be hereinafter fully

deseribed. Steam will be supplied to the

pipe 93 from any sunitable steam-supply, as,

30

35

40

~in said cells sufficient to re -supply the cells

45

O

for instance, the same-might be supplied from
a boiler used in connection with the furnace.

If desu'ed more than one exhaust blast de-

vice mlﬂ'ht, be used in connection with the
furnace- elmmber also, other kinds of ex-
haust-devices nmy be substituted for the
steam- blast exhaust device herein deseribed.

In its operation, the steam-blast apparatus

produces a suction in the furnace-chamber
sufficient to draw air upward through the

wrafe and fuel from the several air- c,ella or

chambers a, b, ¢ and d, located beneath the
grate, aud at the same tlme creates a vacuum

with air from the outer atmosphere, said cells

'prefera,bly being in direet communication

with the outer atmosphere through ind uetmn-—
pipes, a’, V', ¢’ and d’, 1*espect1velr '
As a means for 1*efrnlatmw the influx of air

"to the several mr-cells Or chambers these

cells (or the induction-pipes in communica-
tion therewith) will each, preferably, be fur-
nished with a IBSISt.:mt-valve or device, which,
in the preferred form thereof herein shown
consists of a swinging valve, or gate, 55, of

| suiﬁclent Weln'ht to lBSISt the incoming air to

53

6o

6:'

a greateror less degree according as the Same
.13 more or Iebs counterbalanced.

In some cases it may be desirable to dlb-
pense ‘with the resistant-valve just described,
in which casé the inlets to the vacuum- cell*s

may be made of greater or less are;a, to regu-

_late the 111-ﬂow ()f alr.
As a means forcounter balancmfr the valves

55 to increase their resistance to the in-com-
ing air, said valves are each shown provided
mth a lever 56, having a weight, 57, adjust-

ably ﬁecured to the free end thereof The
weights of the valves of the several mr-cells
may, if desired, be of different smes, as

In

517,645

| shown in Figs. 3, 4 and 5, so that some of the

valves to which they are applied will offer a
oreater resistance to the in-coming air than
others; or, if desired, the weights may be
duplicates and be adjusted upon the levers

56 toward or from the valves fo increase or

decrease the resistance of said valves. Fig. 3
of the drawings represents one of the valves

which is the least weighted, and which, there-
fore, offers the most resistance to the in-flow-

ing current of air; this figure represents the
IFig.

regn]ator apparatus of th__e chamber a.
4 similarly represents the ‘regulator appara-
tus for the chamber b, and shows the regu-
lator valve 55 more heavily connterbalanced

s0 as to offer 1858 resistance to the in- ﬁowmw-

current of air and themby permit a a rela.

tively large volume of air to pass into said
air- .chamber b and so supply the fuel over
said echamber wuh an increased air-blast.

The first one, a, of the series of air-cham-
bers underneath the grate will, preferably,

have its regulator a,lve SO counterbalanced
as to .:Ldmlt a relatively small volume of air

to said chamber, as 1s leqmled dur'm'ﬂr the

ignition of the fucl.
In practice, the deseribed nozzle-blast in
the discharge-flue will be so proportioned as

to exhanst 1 lle-fumaee-clmmber C sufficiently

to draw in, by suction, a sufficient quantity
of air thmufrh the several air-supply cham-
bers to 1}1’*01’)91]3 burn the fuel on the "l'dte,
the required variation in the successive air-
supplies being obtained by inereasing or de-

75

30

85

90

95

100

creasing the remstdnce of the le?@b 5o by

LOllﬂtele]dl”}ul]” them more or less. The
maximum mr—suppl y will, of course, have an
absolute pressure bhn"htly less than the press-
ure of the atmosphere; this maximum press-

| ure (as when a pressure-blast apparatus was

used as described in my prior patent referred
to) will generally be in the second air-supply

chamber 0. In the succeeding chambers c

and LZ the air-supply will be reduced (by in-
""" ¢ the resistance of the valves thereof
to the in- -.coming air) to a still lower absolute

pressure; and {he nozzle-blast, whether this

be steam or air-blast, must be properly pro-

105

I10

115

portioned for pmducmn‘ a vacuum sufficient

for obtaining the required vm'mtlon in the

SIIGGESSWB mr-&aupplles.

Having thus deseribed my invention, I
claim—

1. In a furnace, the Lomblnatmu w1th the

[20

furnace- chamber and its 1110103111# walls, of a

arate adapted for suppm*tmfr a,ud carrying

forwar(] the fuel in alayer,a series of vacuum-

chambers located ‘below said grate and in

direct commumcatlon with the outer atimos-

125

phere, and an ex haust-ct,ppm*atus located at

the discharge- end of the furnace-chamber and
adapted for exhauatluf‘r said chamber and cre-
ating a vacuum in the several vacium-cham-
bers, substantially as descmbed aud for the
purpose set forth.

2. In a furnace having a furuace-chamber

and a grate adapted for ﬂupportln g and mov-

I30




| 'f"‘1nn* the fuel forward the combmatmn with a
. -series of 1ndependent vacuum-cells or cham-

10

- - bers, each having induction-passages in re-

stricted commumcatlon with the outer a.tmos-

phere, and each having openings eontiguous |
to the grate, of means for exhausting the fur-.
- nace-chamber.and creating a vacuum in said
 air-chambers, substantully as described &nd

for the purpose set forth.

3. In a furnace, the combmatlon w1th the.

. furnace-chamber and its inclosing walls, of a
- series of successive air-chambers located be-

low the grate and having induetion-openings

| j_of varying’ areas for 11m1t1n0' the volume of

in-flowing air to each successive chamber, and
“an exhaust apparatus adapted for exhaustm o

_.'.the fm nace-chamber and for creating a vac-
~uum in the several air- chambers, substem-

20

- tially as descmbed and for the purpose set
'forth |

4. In a furnace, the combmatlon with the

furnace-chamber and its inclosing walls, of a

- grate adapted for carrying the fuel for ward |
in a layer, a series of successive air-chambers

2 5 located underneath the fuel- layel and each

. having an induection-passage in d1_1*ect_com-

_'302

35

R munieaticm with the outer atmosphere, means
. inconnection with each induction-passage for’

limiting the influx of air thereto, and an ex-

haust appara,tus_for._ producing an increased
- suction in the furnace-chamber, for exhaust-

ing the same and at the same time creating a
- vacuumin theair-chambers smfﬁclentto cause:

an influx of air thereto, substantmlly as de-
seribed. |

6. In a,fmﬁace, the comblna,thon with the-'
furnace- chambér and-its fuel-carrying grate,
of a vacuum-chamber located below the igni-

“tion region of the grate and having an 1nduu-

tion-passage of rela,twe]y small area in com-
- munieation with the outer atmosphere; an
adjacent vacuum-chamber having a similar

~ induction-passage of relatively larn*e area;. &
~ vacuum-chamber located under the region of

45

50

the grate where the last stages of combustion
- take place and having an 1nduet10u-paSban‘e.
- of relatively small area; and a steam-blast
 apparatus located at the discharge-end of the |
.. combustion - chamber and adapted for ex-
hausting said chamber and for creating a
_-f?:._vacuum in the several vacuum- ehambers to.
~eausean mﬂux of air theremto Substa,ntlally*

as described.

55
 with the discharge-flue or stack leadlnrrfrom_
- the furnace, of a fuel- tmvelmg grate, a series.
- of vacuum-chamberslocated undersaid grate
~and each having an induetion- -passage in- di- |
rect- commumcauon with the outer atmos-
- phere, resistant valves at the inlet ends of
- sald passages, and an ‘exhauster in said flue | R
- _"01"stack for drawmﬂ' alr upward from the.

6. In a furnace, the combmatlon Wlth the
furnace chamber and its inclosing walls, and

517,64*5'

sald eha,mbers throucrh the fuel a,nd for cre-
ating a
the supply.. substantially as de‘scnbed and

1 for the purpose set-forth.

vacuum in S&ld chambers to continue

7. In afurnace plant, the eombmatlon Wlth- R

_the furnace-chamber and grate, and with sne-

cessive air- chambers located at successwe

points underneath the grate, of successive in-
'._duct1on-p1pes leading from the outer atmos-
phere to said chambers, gravity resistant
valves in said pipes adapted forregulatingthe
‘influx of air to the several chambers, and an

exhauster located in the flue or stack for in-

and for creating a vacuum in the air-cham-

bers, substa,ntlally as descrlbed and for the
purpose set forth.

8. In a furnace, the eombmatwn mth the

furnace-chamber and its inclosing walls, and -
1 with the furnace-floor adapted for carrying

the fuel forward in a layer, of a series of suc-
cessive air-supplies located below said floor

and having their induction-passages in direct
but. restrleted communication with the outer
‘atmosphere, a discharge-flue or stack-at the -

discharge-end of the furnace - chamber, a

steam-blast nozzle in said flue or stack, means
for supplying steam tosaid nozzle, and areg-
‘ulator valve Tor controlling the steam- bla,st

whereby a vacuum is produeed in the several

air-chambers, substantially as; described and

for the purpose set forth.
9. In a furnace, the combmatlon with the

'-n'la,te and with the furnace-chamber, of a
1 series:of successive air- chambers located be- -
‘low the grate and each having an induetion- =
100
outer atmosphere, a weighted gravity valve

passage in direet communication with the

0

75

ereasing the suetion in the furnace- chamber

80

20

95

closing each passage more orless,and means

to overcome the remstance of their weighted
valves and cause an influx of air, substan-

| tially as desembed and for the purpose set .
1 forth. .
10. In a furnace, the combmatmn w1t]1 the |

fumace chamber and its grate, of a series
of air induection apparatuses comprising air-
chambers located under the grate and each

orate and the inlet opening bemﬂ' located out-

_81de the wall of the furnace, a wewhted re- I
_'.Slsta,nt valve contiguous to each mlet open-
| ing and adapted for regulating the influx of
air, and an exhaust apparatus located at the .
-dlscharge end of the furnace-chamber and -
adapted for creating a suction in the cham-

| for. creatmn* a vacuum in the alr-chambers '_

[05

11O

having an inlet and a dlseharge opening, the
: dlscharwe opening being contiguous to the

15

120

bers of the 111duct10n apparatus, substdntlally -.

'_a.s deserlbed and for the purpose set forth,

ECKLEY B. COXE

. Wltnesses.

HENRY B. COXL
ALBERT B SHAFI‘ER
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