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Ta CLZZ whom Lzﬁ m,m; conc@rn -
Be it known that I JAMES 'TATHAM a cm—

-i zen of the United States residing in Phlld-

delphia, Penunsylvania, have in vented an Lm-

~ 5 proved.Combustion Process, of WhIGh the fol-
o lowingis a Speclﬁeatlon o |

e The object of my invention is to eﬁect. the'
o combustion of fuel in furnaces with better
. effect than is possible with the methods now
‘employed. This object I attain in the man-
ner hereinafter set forth, reference being had .
to the. aceompa,nymﬂ' dmwm%, in WhlGhH

. Figure 1 is a vertical sectional view, partly

--;_111 elevatlon of afurnace constructed for car-
rylng out my invention.

" the same, partly in plan and par l;ly in section,

Fig.- 9 is 'a view of

~ on the hne a a, Fig. 1; and Fig. 3 is a view,

Ll 200

-~ fuel in the furnace as to save the greater por-

. tion of the heat which thus usudlly goes to |

o waste. .

30

.7 wardly through one portion of the mass of

- fuel onthe grateand then upwa,rdly throufrh

.~ the other poruon of said mass of fuel, the re-

~ ‘sult-being the generation of cmbome

L35

L tions chamber of the furnace without the usual

 strong draft through a chimney or stack, and

S consequenbl} w1th0u‘r waste of a COI’lbldGI-'

" able portion of the products of wmbushlon

L4090 "

~ . partly.in elevatlon f—md paltly in vermcal 8ec-
. tion, on the line b b, Fig. 2. .

Under the present method of burnmg fuel |
R "-m furnaces with natural or induced draft or
~ . with forced draft in the ash- -pit'there is con-
" siderable loss of heat, due to imperfect com -
. bustion and to the escape of hot gases to the
-~ invention to so effect the combustion of the

chimney or stack; and it is the obJecb of my

This object I attain by causing a
blast or current of air to pass directly down—

oxid
and the. bm ning of the same in the combus-

through said chimney or stack.

T The drawings illustrate a *‘-rlmple fm m DE.
R farnace mtended for carrying out my inven-

~ tion in the heat,mu' of a melting-pot 1, Whlch

cls ‘mounted upon the walls 2 of. the fu rnace,
.~ chamber 3, the furnace having below this
R combustlon chamber a fire-pot 4, a
.+ .+ and an ash- -pit. 6, the fuel being 111Lmduced |-
- i, - through an openmﬂ' provided. Wlth a door 7
o500
R -_-helﬂht

30 as to be suspended within the eombusmon-

and bemn' piled upon the grate to any desired

Embedded in bhe wall surrouudmw

| the ﬁm pot is a plpe 95 whlch com munlca,tes

vide natural draft;

arate 5,

at one end with a rotary fan 10 or other avail-
able form of blast apparatus, this pipe hav-
ing a branch 11, which discharges directly
into the fire-pot of the furnace in such man-
ner that it will deliver the air forwardly and
downwardly into the rear portion of the mass
of fuel contained in said fire-pot, the air be-
ing heated in its passage through the pipe,

,owmﬂ' to the high temperature uf the walls

in which said pipe is embedded. The oppo-
site end of the pipe 9 projects from the fur-

‘nace structure and is .preferably provided

with a valve 12, so that any desired percent-
age of the air from the blast- -pipe 9 may be
discharged through the branch 11 into the
combustion -chamber or fire-pot of the fur-

The supply of air to the pipe 9 can be regu-
lated either by adjusting the valve 13 1n the

supply-—plpe 14 of the blower 10 or by adjust- .
ing the valve 15 in the discharge-pipe of said

blower or by both means. The upper por-
tion of the combustion - chamber communi-

cates through orifices in the side walls of the

furnace w1t,h an annular flue 16, whlch dis-
charges into a descending flue 17 in one of
the blde walls of the furnm,e this descending
flue 17 communicating at the bottom through
a transverse flue 18 wnh the bottom. of the
discharge flne or stack 19, which has a valve
or ddmpel 20, whereby ontﬂow through the
same can be 1‘6'3"111:1.136(1 as desired. In start-

be opened or partially opened, so as to pro-
but as soon as the fire
is well started the damper may be partly

closed and the air-blast from the branch 11
of the pipe 9.directed into the rear portion of
the furnace.

This blast is therefore direct-
ed first downwardly through the rear portion

of the mass of fuel into the ash-pit, and the

oas thereby pxoduced is mingled with air in

_t.he ash-pit, thence rises through- the front
portion of the mass of fuel in the fire- -pot, and
same into - the"-

escapes from the top of the

‘combustion-chamber.
- Supposing that a fire has been started and
the grate supports a mass of incandescent
fuel extendmﬂ' up to the mouth of the blast-
pipe, the dampel 20 is opened only to such
| an extent as to discharge the nitrogen and

w1
I

6o

nace, the surplus heated air being conveyed
to any point where it can perform useful duty.

70
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‘ing a fire in the furnace this damper 20 may
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other waste products of combustion, and the | massof fuel, and then causing these gasesto -
blast is-turned on. When fresh fuel is sup- | traverse in likesequence another.part of said .
plied, gases evolved from that part of the fuel | mass, substanially as specified. - .70
‘ab the rear of the fire-pot are caused to pass | 2. The mode herein.described of effecting
5 downward through the rear part of the mass | combustion of carbonaceous fuel, said mode .- .
of fuel, owing to the downdraft caused- by | consisting in creating a dewndraft through
‘the action of the blast.. The blast, however, | one part of a mass of fuel by means of a cur-
does not cause downdraft in the front part | rent of air, thereby causing gases of combus- 75
- of the mass of fuel, in which therefore the { tion to pass from an incandescent portion -
1o gases follow their natural inclination to rise, | through a non-ineandescent portion of this :_
this inclination being assisted by the faect part of the mass of fuel, and then passing said
that there is not the usual flow of gases from gases in like sequence through another part
the rear portion of the mass of fuel into the | of said mass, substantially as specified.- = 8o
‘combustion-chamber, and consequently there 3. The mode herein described of effecting -
15 1S a lessened pressure. in said combustion- | combustion of carbonaceous fuel, said mode
- chamber. The gases which have been caused consisting in creating a downdraft through
to pass downwardly through the rear part of ; one part of a mass of fuel by means of a cur-
the mass of fuel enter the ash - pit, flow for- rent of preheated air, thereby causing gases. 8s
~wardly in the same, and rise through the | of combustionto pass from an-incandescent
2o front portion of said fuel mass, the force of portion-through a non-incandescent portion =
- the blast being so governed that the gases en- | of this part of the massof fuel, and then pass--
tering the -ash-pit will -not be blown out of | ing said gases in like sequence -through an- -
- the front of the same. The green fuel in the | other partof said mass, substantially asspeci- go
front part .of the fire-pot therefore burns | fied. - - I R
25 from the bottom upward, being ignited at the | 4. The mode herein described of effecting
bottom by the mass of incandescent fuel onto | combustion of earbonaceous fuel, said mode.
which it is thrown; but the green fuel at . consisting in-creating a downdraft through
- therear of the fire-pot is ignited at the sur- | one part of a mass of fuel by means of a cur- g
face by the gases of combustion, which after rent of air, thereby causing gases of combus-
30 being ignited in the front portion of the | tion to pass from .an incandescent portion
combustion - chamber by the heat to which | through a non-inecandescent portion of this
they are therein subjected pass over the sur- | part of the mass, then passing these gases in -
face of the rear portion of the mass of fuel. | likesequence through another part of the said - roo
- Owing to the down draft maintained in said { mass of fuel, and finally passing the resulting
35 rear portion of the mass of fuel, some of these ignited gases over that part of the massof fuel -
‘ignited gases are caused to contact with the | in which the downdraft is maintained, sub-
surface of said mass. Hencein this portionof | stantially as specified. e
the fire-pot combustion may be said to proceed | 5. The mode herein described of effecting 103
- from the top downward, the lower portion of | combustion of carbonaceous fuel, said mode
40 the-layer of green fuel in this part of the fire- | consisting in creating a downdraft through
- pot being the last to become incandescent, | one part of a mass of f uel by means of a cur-:
by which time the fuel in the front part of | rent of preheated air, thereby causing gases of =
the fire-pot has become wholly incandescent | combustion to pass from an incandescent por- r1o
and the fire is in condition to be raked down tion throughanon-incandescent portion of this
45 for the purpose of adding fresh fuel, where- part of the mass, then passing these gases in
- upon theoperations are repeated. The gases | like sequence through another part of the
of combustion are thus caused to pass from { said inass of fuel, and finally passing the re-
an incandescent portion of one ‘part of the sulting ignited gases over that part of the 11 5
mass of fuel through the green or non-inean- | mass of fuel in which the downdraft is main-
50 descent portion thereof and then to traverse tained, substantially as specified. @~ = =
in like sequence another part of the mass. - 6. The mode herein described of effecting
- When the ash-pit is a closed one, a branch combustion of earbonaceous fuel, said mode
~ of the pipe 9 may extend into said ash-pit— «consisting in causing gases of combustion to 120
 asshown, forinstance, at 21in Fig. I—for the | pass from an incandescent portion througha
- 55 purpose of supplying air for admixture with | non-incandescent portion ‘of part of a mass
~ the gas therein. . R of fuel, mixing the gases thus produced with
~ The supply of air need not in all cases be | air and then causing the mixture to traverse
heated before entering the mass of f uel; but | in like sequence another part of the mass of 12 5
- I prefer to thus preheat it. | fuel, substantially as specified. | |
6o Having thus described my invention, I | 7. The mode herein described of effecting.
- claim and desire to secure by Letters Pat- | combustion of carbonaceous fuel, said mode

‘ent— consisting in creating a downdraft through

1. The mode herein described of effecting one part of the mass of fuel by means of a cur- 130
combastion of carbonaceous fuel, said mode | rent of air, thereby causing gases of combus-
65 consisting in causing gases of combustion to | tion to pass from an incandescent portion
~ pass from an incandescent portion through a | through a non-incandescent portion of this
non-incandescent portion of one part of a | part of the mass, mixing the gases thus pro-




IRET ,s'dueed thh air a,nd then pascsuw the mlxture'
. inlike sequence through another part of the?
'-fi;;maqs of fuel, substantmlly a8 speelﬁed
8. The. mode herein described of effectmfrf
. '5 combustion of carbonaceous fuel, said mode
'.}:;;,fi,}'_5-;j._§-55"_._;-r-*"_conswtmg in ereating a dnwndmﬁ; through
~ . onepartof the mass of fuel by means of a cur-

rent of preheated air, thereby causing gases

“. . of combustion to pass from an incandescent |
;'i-_tq__f'_'portlon 'thOllﬂ'h a non-lncandescenb por tion
oot this pa,rt of the mass, mixing the gases thus:
;_;.-'é:..'z;--::produeed with air and then passing the mix-
Cowootare in like sequence through another part of
R -;.-,--f.fi;;;_the mass of fuel, suhstantmllv as spemﬁed '
combuatlon of carbonaceous fuel, S‘lld mode
. consisting in creating a downdmft t,hroufrh;
i onepartof the mass m‘ fuel by means of a cur- |
s orentoofalr, thereby causing ¢ gases of wmbuq- |
tion to pass from an ineandescent portion | stantially as specified.
| The mode herein deserlbed of eﬁectmw
'--_"'combusblon of carbonaceous fuel, said mode
~consisting in creating a downdraft through
one part of the mass of fuel by means of a
current of air, thereby causing the gases of
“combustion to pass from an mcandescent por-
| tion through a non-incandescent portion of
s .| this part of the mass, mixing the gases thus
©10.: The modeherem dE‘bGI"ll)ed of effectmtr;j_.'_produced with preheated air, -
':combustmn of earbonaceous fuel, said mode
_.;:';__;;“;-;*:-'_:con?,lsbmtr in: elea.tmn' a downdmft through
S one part-of the mass. of fuel by means of a cur-:ﬁ: |
. u. . rent of preheated air;. thereby causing
cooootof combustion to- pass from an meandescentf]
C 35
o of this part of Lhe mass, mixing the gasesthus
<+ - produced with “air, causing the mixtare to
“ o traverse in like sequence. another part of the
~ooosaid mass of fueland finally passing the re-.
sulting ignited gases- over that part of the
_oooeomass of fuel in whiceh the downdmft} is ma,m-;
3"'-?5--.'-':-._f.f5,_--','_;1_'}?_._;fj_tdmed substantially as specified. .
o The mode herem deacrlbed of eftecmnn*-f_-

L 20
i ~through.a non- mcandescent portion of the |.
© . .mass, mixing the gases thus. produeed with
-~ ileairy thenpassing the mixture in like sequencef
- throughanother part of the said massof fuel,
' and finally passing the re&,ultmw 1trn1rad mbesi |
.. over-that part of the mass of fnel in whﬂch_

“ the downd mf t, 15 malmmned suhatant,mlly .:Ls

30

50

55
B one part of the ma‘as of fuel by meems ot a

9. The mode herem described of ¢

peclﬁed

portion through a non-incandescent portion

L ﬁconsml‘,mw m causuw fraseq 0f combustmn to;
Lo pass, from anincan deseent portmn of one part
- of the mass of fuel through-a non-incandes-.
SRt .‘,7”“*:-1-Lent portwn thermf mixing the gases thus.
oo 'produced with preheated air (md causing the:
‘mixture to traverse in like sequence anot,he»rj-._
pdrb of the mass olt‘ fuel substammlly as -

5 peclﬁed

- 12. The moue herem descmbed of effecbmcr

combustlou of earbonaceoub fuel, said mode
eanmsbmw in: ere&tmﬂ* a, downdmft thmu*rh

709372

ectmcr

gases’

- Withesses:

part of the mass, mixing the gases thus pro-

duced with preheated air, and causing the
‘mixture to traverse in like sequence amother
part of the_ mass of fuel, substautlally as

specified.
13.

current of preheated air, thereby causing
oases of combustion to pass from an incan-

| de%cent portion through a non-incandescent
portion of this part of the mass, mixing the

gases thus produced with preheated air, and

causing the mixture to traverse in 11]1@ se-
75

quence another part of the mass of fuel sub-

14,

causing the

mixture to traverse inlike sequence another
part of the sald mass of fuel, and then pass-
ing the resulting ignited gases over that part
of Lhe mass in whlch the downdraft is main-
tained, substantially as specified. -

15. The mode herein described of eﬂ:‘ectmw

;_-_'combustmn of carbonaceous fuel, said mode

consisting in creating. a downdrafb through

one part of the mass of fuel. by means of a
current of -preheated air,. thereby causing
gases of combustion to pass from an incan-
~descent portion through a non-incandescent
| portion of this part of the mass, mixing the
gases thus produced with preheated air, caus- .
| ing the mixture to traverse in like sequence
-ﬂ'-auother part of the said mass of fuel, and
‘then passing the resulting ignited gasesover |
::Lhdt part.of the mass in which the dowmdraft :
is maintained, substantially as specified.

In testimony whereof I have signed my
‘name to this specification in the presence of o
two. SlleCPlblI]ﬂ' witnesses. SR | -

JAMES I‘ATHAM

-~ F. K. BECHTOLD,
Jos. H. KLEIN.

The mode herein desembed m‘:‘ eﬁectmg}
‘combustion of carbonaceous fuel, said mode
'_CDHSIbtlnﬂ‘ in creating a downdrafb throun'hj
one part of the mass of fuel by means of a

:_current of alr, thereby causing gases of com-—_,* I
1-bustion to pass from an mcandescent portion .
. through a non-mcandeseent portion of this

70
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