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To all w}wm it may concern:
Be it known that I, WILLIAM ARENA MAR-
TIN, of London; England civil engineer, have

. mvented Improvements in Furnaces smd Far-

nace-Doors, reference being had to the accom-
panying dr awing forming a p‘ut of this SPBGI
fication, and in which—-

Flnure 1 is a horizontal section of a steam-

boiler furpace with my improvements applied
~to the same. Ifig. 2 is a longitudinal ver tlml
section on the hne &x @, I‘1g 1. Iig. 3 is
transverse vertical section on the line Y Y, I‘10

2. Fig. 4 is a fr ont elevatlon of the sard fm--

nace.

out the drawing.

My said 1111*6111:1011 001151th chiefly, in the
peculiar construction and mmngement of the

~ furnace-door, whereby the said door is so sup-

ported as to open immwardly or outwardly, and

~admits the air in such a manner that it will all

‘pass through, and not above, the fuel on the
fire-bars; also, 1t the combmatmn with a fur-
nace-door opening inward, of an 1]_11161 plate,

~ineclining downward toward the grate for the+
purpose of directing the air tthHD]_l the fuel

on the grate-bars, causing it to penetl ate the
‘fuel, mix with the ‘gases, and thus produce in-

o tense heat before 1ising or entering the flues,

:causmgperfect combustion, and consequently,
preventing the emission of smoke Or ' gases;
also,

counter-balanece, whereby the door will remain
- in whatever posﬂzmn it may be placed without

retaining devices, and which, besides being a

most convenient featme for ﬁre grates gener-
ally, is of speclal advantage for marine boil-

ers, as its position is not affected by the roll-
ing of the ship, and its opening and closing

movemeut or intermediate adjustment is in-
stantly made; also, in the construction of the
fire-grate of separate bars, rectangular in their
‘cross-section, and with faqua,le ends projecting
outgide of Emd beyond the front of the fur-

~ nace, whereby they may be turned completely.

over by a spanner-key, and by which each sepa-
rate bar can be easily revolved and kept in

proper space without grooved bearers, with- |

drawn in a horizontal position,and put 111 place
- again while the fumace 1S 1In use, and freeing

Liké lettels indicate thie same parts tlnough |

or frame %, of the said furnace-door.

brick-work at the sides of the furnace.

—

the grate from dross fmd clearing the Spaces
for the free admission of air Wlthout opening
the furnace-door, and in this way prevent a
ogreat loss of heat which would otherwise be
admitted and cool the furnace, the chief de-
s1gn being to have the bars so that they can
be turned over and over to present each of its

four sides to the action of the fire, and to al-
low them to be taken out and put back again

without any trouble with the fire or the grate;
also, 1n the combination of a farnace. door,
opening ‘either inward or outward, with s1de
openings, and side air-passages constructed to
communicate with said openings and the inte-

rior rear of the furnace, for the purpose of ad.-
mitting air to effect a m01e coinplete combus-

tion whether the door be opened inward or
outward.

-1 construct my improved furnace door «
with a horizontal axle or spindle, b, at the top
part, resting in bearings* made in the cheeks
~The said
axle or spindle b has acounter-balance weight,
d, at each end, and is so arranged in its sup-

--ports that the furnace-door will open either

inwardly or 011tward1y with equal facility, and
will remain in any position in which it is left.
By opening the turnace-door a a few inches
inwardly, as shown in Iig. 2, the air 1s caused
to enter and pass through the fuel, and to

| mingle with the gases produced therefrom in
in the combination of a furnace door |
Openmo* both inward and outward, with a-

the process of combustion, before they rise

from the fuel, causing them to ignite and

to be perfectly developed before leaving the
furnace, 1ustead of leaving the fmnaw n
the condltmn of smoke. ¥ 18 a plate, be-
tween which and the said door the air enters
the furnace, in the manner above described.
In some cases I make openings ¢ in the frame
of the said furnace-door, which openings lead
into horizontal passages or channels fin the
- From
each of these passages I make a lateral pas-

sage, or two or more lateral passages, g, for
the air.

By this construction the air, besides

entering as above described, enters thmu-:rh
the said openings in the frame of the furnace-
door, and passes along the said passages or
channels into the fumaee, as indicated by the
Arrows.

My improved furnace- door is ot restricted
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~ toits use in combination with a furnace of the |

- free: th their ends for expansion.

As wﬂl be' seen, by referring to Iig.

‘As the door hangs fromlthe 'LOP 1uste'1d oi

SR the side, it will swing eifher inward or out-

- ward. to any angle reqmre(L and, when set as
Shown in: Zblﬂ' :2; of the: dmwmns will: cause

S the air to. enter at the lower pmt (mly by im-
. pinging upon and being deflected by the in-
¢ clined plate b';

: and as air at the common tem-
~ perature 1s hefw ier than the lieated gases in-

~side it penetrates the fuel, becomes flame, and
~ produces a very marked: effect upon the eom-@ |
~bustion of the fuel, and by obtaining the maxi- .

“mum heat of the furnace reduces the labor of
the stoker and economizes the fuel. The bal-
“ancing feature of the door is produced by se-
curing the weights d upon the axis of the door,
SO that they wﬂl be eccentric to said axis and
project therefrom in the same radial line, as
shown in Fig. 4, and as these weights are de-

signed to be equal in weight to that of the door,
thw therefore effect its complete counter ,bal
ance, and are provided with handles, by which
to EldJ ust the door. ‘The dooris hung upon two
side plates, ¢ ¢, which project and curve or in-
cline downward to the base of the door, which
is made to conform to the opening between
these plates, and when open inward, the air
rushing in will strike the inclined hcu of the
door, and thus be forced downws ard, the side
1)1..«;1‘[(3:3 preventing its lateral escape.

So effectually dOOb this plan keep the door

and its frame cool that the door is usually

made of ordinary sheet-iron, which has been
found to be sufficiently durable for the pur-
pose. The door when made is an entirety,

complete in itself, with counterpoise, and only
requires attdchment to the furnace-front open-

Theyfé

s ing, and as such is & new article of tradeand . -
 eonstruction shown in the drawing, although | manufacture, applicable to every st3 le of :tur REEREE EEEE
- the said furnace and door are ;Ldvaumgeoubb |
SEEREEEE §med in combination, as described. RERERENI|
EEEREEEEEE N & employ iron: ﬁre hars! k from one 111(.,11 to;
~ “about one inch and a half in thickness. These |
. Dars are placed in the furnace below the level |
~of the frame of the said furnace-door. .

~ are supported upon transverse bearers 4, and |
 project mﬂ:sme the front of the:furnace, as |
" shown in Fig. 2, and I prefer that some Shouldé
~project. shﬂhtly beyond the other, the long and |
' short bars being placed altemmtely
. arrangement . the said bars are left entirely
o | Lﬂ:@ll ba,]f';
- can be turned round  to free it from-the dross:
' or clinkers which adhere to 1t, a spanner or
-k ey being applied to the bar for this purpose.
o 3, my
N nnpwved farnace is. so constracted that it is
~wider at the top than at the bottom, so that
- the two sides &’ are inclined or: SIOPIH“. This: |
~ construction of the furnace economizes the
" leat, and' renders the furmce more effu(,tw
ST f 1n heatmﬁ the boiler. - :

nace or coal- burmng heater.

|+ The fire-bars & being Iengthq of vmught SO
iron. sunply placed upon the knife- edgesofthe .
bearers i, each bar can be eagily revolved with =
little 01“110 friction, and by their square pro- -
Jecting: ends, each b‘u:' can be turned by means -~ .
of a key-spanner, and the whole: set can be; EETE DR
being square in their cross-section, are therebs'é SERES RIS
:laept in proper space. with each other because .
thhls?-g' o
and thus Leep them | spa,ced. mthout hﬁwmﬂ N
them. seated in socket-bearers. = SRERE |
By this arrangement, also, each bar can be T
lifted from its bearer by mmp}y inserting be-
neath each bar a flat bar the thickness Of the
air-spaces, for breaking up: bitnminous . and . .
cooking COEﬂb, and thlb iron is inserted with- . .
out opening the door, by passing it into the
ash-pit door and re,stmﬁ 1t upon the Cross- be&r SR VREENEEE P

thus turned  in: about one: mmute.,-

their angles in tarning them strike each other,

;ers as a purclnse.; SRR
. Teclaim as my 1111*(311131011_—-5 o

1. A furna,oe cdoor: cmlstructéd supported o

5‘%11(1 arran ﬂed that it may be: opened e1ther - .
1rdh oY outwardly as herein set forth.

2. 1In: combination Wlth a furnace-door opell- i
ing inward, of an inner inclined bed-plate, ', = -
;bub%tcmtmlly as ‘deseribed, whereby the zm': o
is caused to pass through: mstead of over thu; EEEREES
éfuclontheg..,ra}tebarb.;-- S
3. In combination with a furnace-door open«- SR

ing both inward and outward, of a counter- .
;bwlmwe substantmll} as: fmd for the purpose; S
fdesertbed
4. The air- openm% e a,nd the door @ 01)611- a

ing both inward and outward, in combination
with the air-passages ff and outlet-flues g (.
substantmll} as hereln set forth, and for the
1)urpose stated.

5. The grate-bars b, of square cross-section .
having their front ends projecting outside of
the furnace front, substantially as described,
whereby they may be revolved upon thur
cross-bearers and lifted, withdrawn and re-
placed without opening the furnace- -door, and
keep thelr spaces.

6. The combination of grate-bars b, of squ&re
cross-section, and made to be revolved each
111clependently of the other with knife-edged
cross-bearers 4, arranged as shown, and for the

purpose described.

7. A furnace-door opening both inward and
outward, with its frameand counter-balance, as
a New %1"131(.,16 of trade and manufacture.

WILLIAM ARENA MARTIN.

Witnesses:

CHS. WUTTER‘\IASTLR WIARSHALL
J. I3. WYNN -
24 Roy yal Exchange London.
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