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To all w?wm it may concerp.

and exect description, reference being: had to

- the aceompenymg dremngs , formmg . pert_

hereof

107 My~ mvention hee reletlen to: 1mprove-f
*mente in smoke consuming- fumeces and- it

eene}eee in-the novel details of constmctlon

- 'more fully set forth-in the. epeclﬁce,tmn and |

pomted out in the claims. .

~In the drawings, Figure: 1 1s a vertlce,l lon-;:.
oitudinsl section online 1——-1 ef ¥ig. 2 of one-;-l
form of ‘my furnaee; ‘Fig. 2 is.a horizontal |

-sectionon the broken. line 22 of ‘Fig.1; Fig.

. 3 is-a vertical transverse section (parts bemg_‘}‘-
20 broken away) ontheline 3—3 of Fig.2; Fig. 4. |
. isavertical transversesection on the line 4—4°

. of Fie.

tlen
o '25 a, medlﬁe

15 g,

.1;-and Flg 6.is eelde eleva,tlen of
form of furnace. - R

The object-of my inven don'is te censtruet :
2 furnace for- general commercial and indus-
“trial -purposes, which shall effectively con-
. sume all the fuel with ‘which the same is
| --30 char%ed ‘the ‘means empleyed being - emi-

yedepted toinsure the perfect consump-:
tion -of all smoke; gases, and’ carbonaceous
‘matter so that:a memmum &ﬁGIEIlCV is .thé
~result and no fuel is wasted. . Such:a furnace
;35 may 'be. installed with any boﬂer or steam |
. generator, may ‘herem épleyed for the burning |
the like, may supply

nent

~of garbage, waste, an
?eat for: the: menufecture of brick and tili
'.40 ized In-any of the known industrial arts.

The advantages thereof will be better. ap-
perent from-a detailed descrlptwn of the in-

I ventlen which is as follows:

- exit flue all well understood . the art

. or passages 1, 1, which communicate. with
} elmlla,r superposed parallel passages:or flues

- 17.1’, through commecting passages 2, 2.
The rear ends of the passages 11’ open mte-'_.-_ -
-55 the eha.mber of B Tear hollew deﬂectmg We,ll

S Speelﬁcetlon 01' Letters Pe.tent
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~eommunication between said passage and the

5isan enlerged horizontal se¢- |

detell through the injector on the line |'ing built into: the wall of the furnece cesmg,- -
I may substitute the :form shown in Fig. 6,
| where the inj ector pipe 9 enters s longltudl—
|'nally disposed pipe m located on the outside
|-of the furnace, and corresponding. to the pas- -
sage-way l; the- pipe m bemng connected by a -
:_bre,nc.h n (cerrespendmg to:passage 2) with -
‘a.pipe m' corresponding to:

‘the terminals of such pipes m: .
furnace- similarly to. the ﬁassege-weys 1,1,
-and - comrmunicating “wit '

._cha,mber similarly to the passage-ways 1,17, '

above stated, is intended to consume all:the
-available cembuetlble matter on the grate-
,.| bars, is as follows: Referring more’ particu-
‘larly te Figs. 1,2 and 5, the products of com-
ik bustlen obﬂouely 'Wlll teke the course shown 95
‘by the plain arrows, Fig. 1.
‘of furnaces, pa,rtlculerly those burning soft. =
'eoal throw 'oft vast volumes of smoke, and
those burning fuel net particularly: dlspeeed-

--f'ng purposes and.in fact may be 'utlle

Referrmg to.the drawings, a,nd pertwula,rly:-
to Figs. 1. to 5 inclusive, ¥, re resents the | to ‘smoke, permit ‘a la,rge percentage of the

| ,,_furnace casing or. mclosure G the grate, B, |
- the fire-box, W, the: brldge-we,ll and- C, the i
- '_.:.combustmn chember ‘and D, the" sta,cli) or |

18+
posed in the side walls of the casing are flues

there may be any number).
}']et Of the ln]eetor Wh.lch Is dlrected towerd W@

Pa.‘ben'['.ed Oc‘t 6 1908

ST 3 leee,ted a,t the bese ef the exit ﬂue D the -

- Beit known:thatl, ’*WILLIAM A GARVENS .
a-eitizen: of the Uniteid: Btutes; residing at St tan'intake opening or slot 4.
Leuls State of Missouri,"have invented cer- |
5 ‘bain mew and ‘useful Improvements in Fur- |

-naces, of which the following is‘a full, ‘clear, -

.inner face of the wall 3 being provided with -
Iglspesed along -

the length of each passage 1 and establishing -
60
eembuetmn chamber are:series of flaring In-"
tf.v e openings 5, 5, similar openings 5" 5" ee-‘ o
hshmg cemmumca,tmn between the: P
ee,ge-ways 1'and the -combustion - chamb r ;';
The forward ends of the passage-ways'l, 1, 65
open into the chamber of the hollow front o
“deflecting wall 6.(which is preferably double- \ B
-arched and sipported on a post P), the said . '
wall-having discharge openings ¢ @ a which®
return the unconsumed products of combus- 70. -
tion into the fire-box above the grate-bars as -7

| presently to be described. - Cooperatmg with/ = <
| each of the passage-ways 1,1,is a steam (or/ -,
‘other fluid) injector. 7. eontrolled by a valve - "
8, the steam pipe 9 therefor leading to any
'source of steam supply (not shown). '

Il‘l lieu Of the PaSS?:Fe-Wa,yS 1 ]_ 1' 1; be-'i %

esege—wey 17, 85
', tapping the‘ o

the combustlon_'

The operation of the furnace,: wmch s 90

The majority. -

1100

“available hydrocerbon gases, hydrogen, car~: -
bon, and other unconsumed constituents tef,-a.‘_' _
?esca,pe through the stack, so that only a -
| small per cent. of the heat umts of the fuel 1s e
‘utilized. = By means of my invention how-
| ever, the majority of such unconsumed -
1 products is returned into the fire-box through
_the instrumentality of the injector (of whlch .

'The spray or:



the fire-box end of the passage-way 1, will

induce a current in the said passage-way and

likewise in the passage-way 1%, drawing 1n

the ' unconsumed products referred to, not

e

‘onlythrough the intake openings 5, 5" on the
sides of the furnace, but.through the intake
4 in the rear deflecting wall, and delivering

 them into the chamber of the front hollow

10

15

_deflecting wall "6, whence. they are dis-

charged and returned to the fire-box through
the openings ¢ & a, all as fully indicated by

2{ - o 900,513

1

the .leﬁg'ﬁh of said passageways, said intake 55

| openings  establishing communication - be-

tween the passageways and the combustion
chamber, whereby a portion of the uncon-
‘sumed products are {ree to return {from the
combustion chamber to the fire-box, and de- 60
“vices for effecting such return. of said pro-
ducts, substantially as set forth. -

2. In a furnace having a fire-box, and a
| combustion chamber, an exit flue leading
from the combustion chamber, & hollow de- 65

- the feathered arrows in Figs. 1 and 2. "Such-{ flecting wall at the base of the exit flue hav-
portions of the unconsumed products not so
“returned to the fire-box will follow the gen-

eral course indicated by the plain arrows

and escape into the stack. -In such return

 of the unconsdimed products to thé fire-box
~* their temperature does not drop, passing as

20

they do through -highly heated . passage-

ways, and becoming in a measure pre-heated
‘or super-heated in passing through the

“chamber of the front deflecting wall located
- above the grate-bars. 1 .am therefore able
 to consume the. majority of the otherwise

95

unconsumed products without the necessity

- of admitting cold air either into the combus-

~ tion chamber or fire-box, that reaching the |
latter being admitted through the grate and .
- the incandescent fuel resting thereon so that
301t _ _

 available oxygen . constituent -thereof 1is.

it becomes highly heated by the time the

“called into requisition to combine with the

- products escaping through the opening ¢ @ a.
" A furnace of the character here described

85

40

may be employed in any of the industrial
-~ arts, and is particularly desirable as a boiler
 furnace.” By superposing the passage-ways.
1’ above ‘the passage ways 1, the products.
are taken at differént levels so that the efhi~
ciency of the system is incréased. I may of
- course substitute any equivalent for the 1n-
- jector as fully understood 1n the art, for pro-
 ducing a flow of the products in proper di-
. rection. . - - - o T
a5

Having descﬂlbeld my i_nv'éhtimi what T
claim is:— " = .- o
1. In a furnace having a fire-box and a

" combustion chamber, the furnace being pro- .
“vided at the sides with intercommunicating
‘passageways disposed at different levels,-and.
“also provided with common discharge open-
~ ings into the fire box for establishing com-
- munication between the passageways and
- said fire-box, and with intake openings along |

ing an intake opening communicating with

| the combustion chamber, the furnace being
provided at the sides with passageways lead-
g from the chamber of said deflecting wall 70
to the fire-box, said passageways having -

| take opemngs disposed along the length
thereof for establishing communication be-
tween the passageways and the combustion
chamber, and én injector for refurning a por- 75
| tion of the products from the combustion
I'chamber into the fire-box, substantially as

| set forth.

| 3. In a furnace baving a fire-box and a
\-combustion, chamber, an exit {lue leading 80
from the combustion chamber, a hollow de-
flecting wall at the base of the exit flue, a hol-

| low deflecting wall above the firc-box, the
‘said deflecting walls being respectively pro-
vided with intake openings and discharge 85
openings, the furnace being provided at the
sides with passage-ways establishing mter-

| communication between the chambers of the
respective hollow deflecting walls, said pas-
sage-ways having intake openings establish- 90
ing communication between the passage-ways
and the interior of the combustion chamber

at different levels in the latter chamber, and

| injectors located in’ the .passage-ways and
| inducing a current therein in proper direction 95
| to return the products from the combustion
‘chamber through the chamber of the deflect-

| ing wall at the base of the exit flue, and

‘through the passage-ways directly {rom said
combustion chamber, into the chamber of 101
the deflecting wall above the grate and into
the fire-box, substantially as set forth.
In testimony whereof 1 aflix my signature,
in presence of two witnesses.
| - WILLIAM A. GARVENS.
‘Witnesses: | ‘

- Emii. STAREK,

J0os. A Micazsi.
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