&

(No Model.) o Sheets—Sheet 1.

E. FOX.
FURNACE DOOR. _ -
Patented Oct. 16, 188°.

7, - |

'No. 286,602

1 g P
=0 & _r:(/ - T2 I
. I e e e i taly ﬂ ﬂ : ...III-I.: -
L | . . -——h——-"-’--"""‘"l"ﬂ - -i-tf--- - ""‘""I""""f‘f -‘r
. r iy ‘?'I'E-_-“ . ir-l-: Lol A e AR e kN A W= W W moW e ek AN w o PE - I ' '
b - -y S Em R W R = - - —— - ' : —t A —— "'-"'I"""'-,-..
mA T m DS l=+ L e = W ---—l----l|l--l-lllll-;|"'|'""""'-"-I - e e -—'r--.-" -.-- _.rh_‘ " ?
N o B & T ot daie Aoy ¥ R et - y 7
e o W e - - ] i-_-_r-*- - - -t wr {._,'_.,.,j -
T ;
' - .: E. #
Vot %
z
:.
’
E.
;.
#
y
I -
: ..G

.....

Jﬁ% 5 g "e?h

| L ) 'e-;
o p o E a8 e A J‘P{ %J‘ fa il !
-’;Jj.;;f'r,a;.-% #rf.”" ‘_;F' ;.‘:'4", &f._,

“H._"h_"l-'_ﬁ-'l_ll_-'ﬁ:‘?‘!‘ﬁﬁ'\.ﬂ"-“l‘lﬁh‘lﬂ“‘li!.‘-'ﬁ'l_.“l.‘.ﬁ.;‘l.‘:ﬁ"_"il_.‘ ::f ey — e | . n.

i
[ -
.-l'
11 1!": ! -
- =] o
R L LRR T LY

h
[}
-y

i,
At I T T T
" :
T e LT 6N
& R, 3
S, ’
A h ] -
' AT R - »
N~
L

roeneTy
&

o ol P

YR l\h'w .
L

/a‘/og/mw 72 G el |
'/f- — cee;

N. PETERS, Pholo-lithographer, Washington, D, C.

n i
. Fammeti TE L B R
4 ity '1?-':; :
o ] .
E .-.'_:- L. st - ) Lo . ; . . . ) . . . . . . N B - . o .. y . | ) I ] ".
_'1.5 . . '1-'.§'|.- R R R IRL R : L o Lot e, . LT w0 . 0T - . . LT . ) I' - . s . - H - . - . . . -
e gt 2o, 31 P I T L T L T S I RN AP L P L R | . e . \ ] -l .. - . - -
i o e R S e e oL b S B RS RIS 7 e e I e s i .




 (No Model.) | o E. FOX - | 2 Sheets-—ﬁ}heet 2
_ . FURNACE DOOR.
- No. 286,602. Patented Oet 16 1883

In=

M. PETERS, Photo-Lithographer, Washingten, D, C.




40

T - . . : "
' .-11.. -l.u. - !, .:|,., -

N . j“ : ) . . )

—a L, T - " . . . ' ] \
- ' ) *.I II
“7 r . E '.1 * - - 2

o ' o~ ",q-l d L l.:.I [ ' n

EDWARD FOX, OF BROOKLY

wnw YORK, ASSIGNOR TO PATRICK RPILLT

- - OF SAME PLACE.

 FURNACE:DOOR. o

SPEGIFIGATIGH fcrmmﬂ* part of Letters P&tent N o, 286 692, dated Octcﬁ*er 16, 1883,

Apphentmn filed February 19, 18-3

("«Tn model. }

Ta aZZ 10/L0710 it :rnca?/ canc@?‘%_ o

Be it known that I, EDWARD FoX, of Brook-
Iyn in the county of Kings and State of New
Ym‘k have invented an Improvement in Far-
nace- Doms of “ﬁhlﬁh the fo]ltm ing 1S ! Specl

- . fication.

Theobject 0f my present invention is to pre-

vent smoke, economize fuel, and at the same

- time preserve a high degree ‘of heat in the fur-

- re

naces of'steam- boilers. i accomplish these re-

sults withthe proper g unantity of airmixed with
steam, which is caused to enter the furnace
_- thwunh its hollow door, and while passing
thrcmnh said door I cause the air and steam
to be thcrrouﬂhlv commniingled and heated.
- I am aware that ﬂttempts have been m *’L{le

 to consume smoke in furnaces by allowing a

large quantity of atmospheric air to the fire

- thrmwll openings and passage-ways 1nto the

Jurnaces.

RN d‘?’lllﬂ' one evil I}’? pl‘e"s"el'itlnﬂ' Sl'ﬂ{)]xe Greates

it up the chimney.

K ‘mcsther and greater one—namely, that it re-
~duces the tempemturi, of the furnace and
causes the consumption of more fuel, for rea-

sons that I will now set forth. W 1’th perfo-
rated furnace-doors admitting only atmos-
pheric air into the furnaces, four-fifths of the

air admitted into the fumn{‘:es is compose of |

nitrogen, which is not only useless in combus-

3-15_?‘(1011 but retards it by absorbing a large por-
- tion of the heat of the fire: and escaping with

Owing to this large pro-

- portion of useless - 111‘[1'00611 double the quan-

 tity of air is usually 1ed to the fire 1n order to-
= obtain enough oxygen to produce perteet com-
“bustion.

If the quantity of air 1s reduced,

- there will not be enough oxygen to develop

- ¢earbonie acid, but. Gnly enongh to form car-
. bonic oxide, and. the unconsumed carbon will |
settle on the tubes, flues, and top of the boiler,
~ causing a oreat waste of heat and.fuel by pre-

venting the heat bemﬂ* conducted to and

j'‘Ehiz's;m.*s:*rh the flues, ‘tube&; &e., to the water in

- the boﬂel._
is also mueh lower than if the combustion had
‘been perfect, resulting in the formation of car-

“bonie oxide.

The temperature of the furnace

In all Gther furnace-doors in-

S tended for consuming smoke heat is wasted
by the admission of too much air into the fur-

nace, and only a portion of the smoke is con-

This method, while partially reme-

et i ""'l'ﬂ""'ﬁr'l—.:l:l"ﬁ-__r-

il

s R S Sp—

‘ecombined in proper proportions.
air and steam to pass through a chamber with-

mn' ﬂ(]WIi the tubes, flues, &e., which hfwe heen
he&ted by the eansumptlon of coal in the fire.

If too small a quantity of air is used, only a

partial conversion of the particles of carbon

ensues, and a large portion of the most valua-

ble eombustlble oases pass out of the furnace
D

‘unconsSumed.
culties ig the aim of my present invention,

To avoid these two great diffi-

i
i

which is an economical application to steam- 60

‘generating furnaces of well-known chemical

reactions produced by the infroduction of

h}nh]y heated steam with atmospherie air.
I will now deseribe my improvement and

ﬂle devices T employ for overcoming the diffi- 65

;;Cﬂlileb of producing a pertect eembustmn of

fuel.
1 furmsh the necessar v qznntltv Of 0X yﬂ en tO

combine with the carbon of the coal to form

carboniec acid by a mixture of steam and air

in the farnace-door. and whleh T call a ““ecom-

‘mingling- chmnber 7 and which 1s filled with

scraps or bundles of metallic wires, plates, or
other heat - conducting substanees.

and a high ’rempemtme in the fm-
nace 18 mmnmmed with & minimum quantity
of air, and the héat generated by the com-
bustion is not (*mued off by the excessive
quantity of mtrogen usually introduced into
the fire when ’1‘51110‘31}11{311(3 alr alone 1s em-
ployed. My method preveunts smoke and the
formation of carbonie oxide, and keeps the

| tubes, flues, &e., clear, which adds greatly to

the steam- ﬂf‘nel“lflllﬂ e"tp%(ﬂtv of boilers, .md
2180 saves a large fl.mount of fuel.
Inthe dmwm

the front of a Stat,mnaw boiler. Tig. 2 is a

vertical section through the furnace- dom with

the steam-supply bf,low the door. Fig. 3184

similar view with the steam-supply above the

door. Fig. 4 :15 a partial sectional plan of the

door,and Fig. 5

Itis pro-
This

is to be of a shape tofit the opening.
vided with hinges b and latch ¢,as usual.

: S“umed and then tmly at the efpense of cool- | furnace-door is usuﬂh* composed of an outer

T eanse the

By this
“means the airand steam become highly heated
‘andthoroughly commingled beforeentering the
furnace, |

. Figure 1 represents par 6 of

70
75

SO

Q0

05

represents a locomotive-boiler-
front with the improvement applied thereto.

- The boiler A or steam-generator is to be of
:.my desired character, and the furnace-door B

100
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plate, d, and an.inner pldte, e, zmd in many : between the inner and. outer door and sets in

B instances these are. perforated fer the passage

of air.

In my improvement I make use of an open-

5 ing at 4, through the outer plate, d, and an

opening at /, through the inner plate, e, and.

fill in the spaee within the door by loose clip-

pings of sheet-iron, wire, or other metal that

will not obstruct the passage of air and steam,

10 but which will serve as conductors for con-
© veylng the heat from the inner plate, ¢, and
radiating the same, so that the air and steam

- as 1t passes through the commingling-chamber |

formed of the hollow door will receive suffi-
cient heat to lessen the chilling influence of
the same within the fire- ehfrmber as aforesaid.
‘When:the inlet- -opening ¢ is af the - top of the

'15

outer plate, d, as in Fig. 3, the opening ! will |

" be near the lower edoe 10f the- 1nner plate, Kz
20 and. the reverse, as-seen in Fig. 2.

p] ate of the furnace there is a steam-pipe, =,
with jet-nipples o, that point into the open-
1ngs ¢ 1n the outerplate of the door; but these

25
~ toallow the same to be opened or closed, and

- 1In this pipe n there is a cock or valve, {, by
- means of which the supply of steam may be
- regulated, and an arm, p, upon the furnace-
30. door enters a slot in the lever-handle ¢ of the
- cock, so that as the door is opened the sup-
- ply of steam will be shut off, and the reverse.
The steam-jets carry with them mmto the com-

mingling-charnber. within the furnace-door a |

certaln amount of atmospherie air, and such
steam and air are thoroughly commingled and

pass into the furnace In a heated condition,
and there is a decomposition of the steam, the |

- oxygen thereof combining with the carbon in
40
“also being consumed, and, in eonsequenee of

the. presence of. sufficient oxygen from the

steam and atmosphere, the products of com:
- bustion:are prmelpally carbonic acid, which,
with the nitrogen of the atmospher e, eseepe
by the flue or ehlmney

L remark that in places where a damper-

[ regulator is used connection can be made to a

| stop-valve on the jet-pipe; so that the regu-
50 lator operates to close the damper, and also to

Jet pipe.
By using a recruhtm to open and close a
V&lVB on the Steam -Jet pipe the draft can be
55 regulated and the steam in the boiler main-
tained at a steady pressure..

The door can be adapted to any furnace and' |

~ will not take up any more space than the com-
mon door. The space which I use as a com-

60 mingling- chamber to heat and mix the air and. |
1t 1s the space |

steam 18 usually unemployed.

irom the front-of the furnace.
‘wise waste space I place numerous scraps of
‘wire, sheet-iron, -or their equivalents, to ab- 65
sorb heat and prevent 1t from being radiated
th1 ough the front of the door, and to present

Across. the front of the beﬂer or the front -

nipples are sufficiently distant from the door | with,

‘line with the hinges of the door.

the presence of the intense heat, the hydrogen

-gling-chamber and having openings-through:
the outer and inner plates of the door, in*eem-_ |
| bination with a steam-pipe and-openings from

‘which jets of steam pass-into the furnace-door:
and draw in with them: the atmosphere to be

Tn this other- N

A
!

zmd air in its passage through the door int

a large heating-surface to act on the steay
70

the furnace. A small amount only of stea

is required to operate the jet, and I prefer to

have the jet-orifices 51111113,1 to the burners
used in burning gas. | |
No alteration of the furnace is. reqmred for |

my improvement, and no cutting of holes or 75
disfiguring the b011er front is needed in at-

taching the same to any style of boﬂer fur-
nace using any-sort ot fuel.
If I require to attach the door to any eld

door may be provided, the same being bolted
to-the boiler or furneee front, and upon-this
the door is hinged, so that a regular Style of

door may be used..

The stop-valve and lever 'can be dispensed 835
if desired, by providing a.sSwinging
ground bracket-j oint on the steam-jet pipe in

- This bracket
will act as a hinge and cock, so that as the

b
Db .
v ol

or odd-shaped furnace-front, a frame for the 8o

door Opens the supply of steam is- shut off. 00

The jet-pipe 1In' this instance opens with the

door, aud is attached to the same, instead of

bemg upon the boiler or furnace front..
I do not claim. a hollow furnace- deor, nor

strips of metal: or netting within: the sanle 05

‘nor a flexible pipe for-the steam. Neither do
T claim a perforated steam-pipe with a cock.

that 18 opened as the furnace-door is opened.
This is the reverse of my Improvement, as-it
turns on the steam when the furnace-door is.

opened, instead of the same being done; while
the furnace-door is shut. .
I claim as my invention—

The hollow furnace-door for mlnn Q commine:

commingled with.the steam: and heated. pre-

- viously to passing into the fire, metallic scraps
v close the stop- Velve, _supplymg steam to the |

or pieces within :‘the=hollew~furna;ee-door, and

-a. steam-supply cock, and connection. to. the

furnace-door for elosmg the cock automatically
as the door is opened, substantially asspecified:

Signed by me this 15th day of February, A.
D 1883.

EDWARD FOX.

- Witnesses:
Gro. T. PINOKNEY
WILLIAM G. MOTT
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