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* turing iron and in constructing

~_invention.

UNITED STATES

PATENT OFFICE.

OHRISTOPHER D BAKDR OF WHEELING WEST VIRGI\TIA

IMPROVED FURNACE FOR BOILING IRON.

- Speeiﬁeﬂt-ion; -ferming pm‘t of 'Lette_re_Petent No, I48,3'55,-da1ted :J_ﬁne 27’,.18'65. R

" To all whom it may concern: -
. BeitknownthatT, CHRISTOPHERD BAKER

of Wheeling, in the. county of Ohio and State

. of West Vlrglma have made new.and useful

~ Improvements in Furnaces for Boiling Iron;
~and I do hereby declare the tollewmg to be a
full, clear, and exact description of the nature,
eenetructlon and operation of the same, refer-

ence belng had to the ‘accompanying draw-

ings, which are made part of this spee1ﬁeat10n

and in which— -

- Figurelisan euthne perepeetn e view of my
| .furnac.e Fig. 2 is a longitudinal vertical sec-

o ~ tion on the line # #, Fig. 1. TFig. 3 is a trans-

| VGI‘SB vertical sectlen at the line z z, Fig. 1.
The same letters referto correspendmg perts

~ in the different figures.

"Myimprovementshave reference to themore
k econemlca] working of the iron, bothin respect

o of coal saved and in. the actuel eﬁeetlve mfla-

ence on the iron itself. o
- The devices by which these ends are accom-
| phehed consist of an improved construction of

- the chill or iron bed, in the loeetlen of the

- chimney- aperture relatwe]y to the iron-cham--

~ Dber, and in the structure of the exit-flue.

To eneble one skilled in the art of manufac-
| appliances.
- therefor to construet and use the same, I mll
- proceed to describe my invention in detall
~ The furnace is constructed generally in the-
usual manner, of iron and fire- brick, and con-
sists. of a fire- chamber A, and an 1ren cham-

 ber, B, in which the i 1r011 1s placed and heated

by the reverbemtm o flames from the fire-cham-
ber. Cis the neck of the chimney, and D the
stack. H E are the binding-plates, which form
~ the exterior walls and confine the fire- brick
which lines the furnace and forms theroof. F
are the grate-bars. G isthe stock-hole for the

B 1ntroductlon of fuel; H the door at which the

iron is introduced end mthdrewn I, the stop-
 per-hole in the same, which is used as & peep
- and: paddle hole and is stopped on occasions
“withelay. Jisthetap-hole; K ,the fire-bridge;
L, the chamber underneath through whlehthe
air is at liberty to e:rcuhte and M the chill,
which forms the bed for the iron, and which I
will proceed to describe more partleularly? as
- it exhibits some of the points of novelty of my
1t will be necessary, however, in
the ﬁret p]aee, to give an 1dea of the mode of

eperetlen in “bmhuﬂ ” the iron, as W term 1t
in the West, and which I uuderstand to be. the .
“same opemtlon as that known by the term of
“puddling.” Be that as it may, it consistsin
heating the cast-iron and preparing it with -

“raddles™ and paddles, so as to changeitsna-
ture and fit it for the trip-hammer or Squeezer.

eeptmn of the iron, because it consists of a
cast-iron plate and surrouudmg sides, which
require protection. 1ltis prepared tOleSISt the
heat by burning a quantity of wrought-iron—
say, about one hundred pounds of scrap—toa
““cinder,” as it is technically called, which ad-
‘heresto the. bottom, having a thwkness of,say,
two inches. This Werks eut probably every -
day in the course of six heats, which is a com-
mon day’s duty, and most be replaced each
l day. About five hundred”—welght of ore, un-
‘der ordinary circumstances, is then placed in
‘the chamber, melted into a slag, and then piled
up around the edges.to protect the chills. I
. will here mention that I aim to do the same
duty withabout balf the quantity of ore. This
is saved, first, by raising the edges of the
bottom. plate, (1t being usually flat,) so that so
great a height of chill is not requued to be pro-
tected by ore; and, secondly, by flaring the
chillsoutwardly. Theplleef oreralsed against
them maintains its position more readily, and
may be reduced in quantity. Though the ex-
act size is not material, Iwill mention, for the

fication, that I raise the bottom about one and
| inches from the margin of the iron- chamber,

“chills to flaro outward]y a,bout one fmd a halt -
inch.

chamber with the stack has its narrow throat

reverberation of the flame to be confined to
“the said chamber, and. admlttmg the volatile

mating to their line of final escape up the chim-
ney, 1n<;tead of being deflected downwardly.
By this means I regulate the draft by means
of the number of square inches of aperture of
the throat, instead of regulating it by means

-Whleh ecmexsts of an aleh in the stack at the

1t is neeessary to prepare the bed for the re- - .

guidance of the expert who may read myspeci- o
a half 1neh beginning at a point, say, three

except at the furnace- deor, and I make the' B

The neck of the ﬂue whleh eonneets the iron- -

presented to the chamber, so as to cause the

results to pass .:tway in a direction approxi-

of what 1s called in the trade a ¢ velvet- tree o
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point where the volatile results were deflected
upwardly into the chimney. At this point the
clay which melts from behind the fire-bridge,
detritus from the chimney, &c., will collect and
form a slag, which has to be removed—say
once aweek——by knocking down the ¢ take-up”
or that portion of the brick-work beneath an
arch in the back of the chimmney, which 1s
adapted for occasional removal and replace-
ment. -This jars and unsettles the stack, and
I avoid the necessity for this opeldtlon by
making the floor of the neck-flue and the con-
tmuatlon of it, or the oblique bottom.of the
stack-flue, on an upward slant, so that any de-
tritus or slag which collects in the flue will find
its way back into the iron-chamber, where 1t
is' extracted by being collected on the hooks
from off the molten iron, and the hooks being
plunged in the water the slag breaks off and
is thus disposed of. It does not hurt the iron
at all, and is thus more conveniently got rid
of than by the old plan of knocking a hole in
the chimney and gettm o it ouf by sledge and
crow-bar.

Many practical admntages are gained by
these devices which will commend themselves
to the practical worker in iron.

“As a result of the change in the flue, I am
enabled to run off the usual duty of a furnace—
say twenty-eight hundred pounds—in six heats
with eight to ten bushels less of coal than the
ordinary quantity, which latter may be from
thirty to thirty-five bushels, according to qual-

ity. I ascribe the saving to the fact that the |

draft is more perfect and the reverberation of
the flames contfined to the iron-chamber. ~This
brings me to another point.

It is usual in building boiling- furnaces to.

strike a center-line from the middle of the
chimney in the plan, through the furnace, and
then make a'lining of brick inside of the bind-
ing-plates of thirteen inches thick on the side
opposite to the door, and nine inches on the
side adjacent to the door. It is necessary to
taper away to nothing the lining on the sides
of the door, so that the ravels and paddles
which are introduced through the stopper-hole
to stir and work the iron may reach all parts
of the chamber, and thus by this inequality
the flame of the furnace is unequally directed
upon the iron, and is too much deflected to the
side away flom the door, which is the especial
point where it 1S most required and which
~ should be the hottest point, as thereby the iron
15 protected from the air which enters at the
stopper-hole.’

I place my boiling-furnace in such relation
to the stack that the central line of the fire
and iron chambers agrees with the center of
the stack, notwithstanding the disparity of
the thickness of the lining on the different
sides, so that the reverberating flames are not
deflected from the iron in the proximity of the
door. Thus the furnace1s built not exactly in
line with the center of the flue or the stack,
but in such a way that the contained chamber |
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flue being sixteen by sixteen inches.

has the requisite central relation to. make
equable action on the metal. |

The necessity of reaching the iron -by the-
ravels and paddles oceasions the disparity of
the thickness in thé lining of the two sides, as
has been said, and I meet the difficulty by mak-

ing the stack and flue bear a central relation
to the chambers instead of to the furnace as a
wholeinitsexterior dimensions. Bythismeans
the flame working to the door will not allow
the entrance of air to act nupon the iron.

As aresult of myimprovement, which I have
endeavored to set forth with clearness and pre-
ciston, I am enabled to contract very materi-
ally the size of the furnace.

Without stating that the following propor-
tions are by any means universal, L have com-
monly found the proportions of the boilin o-far-
nace to be as follows: The iron-chamber six by
five feet, with a furnace four feet by three feet
ten inches, with an aperture at the face of the
flue-bridge of twenty-two by nine inches, the
Lhavere-
duced my iron - chamber to five by four, and
by placing the regulating-aperture at the en-

| trance of the neck I make that my regulating-
| point and redunce it to sixteen by seven inches,

and work more iron with a proportionately
smaller fire-chamber three feet by two feet ten
inches, with a reduetion of eight to ten bushels
of coal per diem. 1 claim that L am able to
make this contraction without limiting the ca-
pacity of the furnace to turn out iron by means
of my improved construction, and I will state
a few of the advantages which result therefrom.
I have spoken of the saving of coal, which
is, under all circumstances, a very hea,vy item,
and 1s here materially reduce_d. The diminu-
tion 1in size is directly utilized in the lessened
cost of construction and material. The stack
improvement avoids the necessity of tearing
down a portion of the stack to get out the ac-

cumulation of slag and detritus which collect,

and though, as I have heard it remarked, this
does not cost anything, for it is the business of
the boiler to keep his furnace in order, and this
is generally done with pick and crow-bar on a
Sunday,when the fire is out, yet the suggestion
is not remarkable for good morals g00d sense,
or economy, and 1 demonstrate tha_t the prac-

tice 1s unnecessary. \

It would be a mistake to forget to state that
the facility for handling the iron is very mate-
rlally increased by the diminution in the area
in the floor of the iron-chamber. As I am ad-
dressing myself to experts, I do not deem it
necessary to enlarge upon the subject. They
all know what hard and continuous work it is
to keep the iron well worked and turned, and
and how its quality depends upon the method
and skill with which the ravels and paddles
are worked, and also the necessity that the op-
erator1s underof takingadvantage by leverage
upon his paddle in turning. The reduction in
the width of the iron-chamber, which I ¢laim is
rendered possible by the 1mprovements I have
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oo developed and explamed a,ffmdsa much great
~ erleverage, inasmuch as the far sides and ends
. of the chamber are brought so much nearer to
~-the stopper-hole through which the paddle is |
- introduced. The increased ease enables the
© workman to turn the iron more mpldly, whlch

is quite an object.

-~ Having thus de.scrlbed my invention, what
. I claim therein as new, and deswe to secure by.

- Letters Patent, is—
- 1. Placing the 1r011—chamber in the descmbed;

position relatively to the emt ﬂue, for the pur- |
~ pose deseribed. |
.2, Shelving upwardly the margm of the floor -
. of the chamber in the manner am] for the pur-
- pose set forth. |
3. Shelving outwardly the chill or Wall of the |
~ irom- -chamber, for the purpose descmbed

Y.

1 4 Makmg the throat or regulatm - pdmt at
the entrance of the neck so as to limit the re-

verberamon to the chamber itself.

inclined, and as such leading toward the flue '
which connects to the iron- chamber, so as to

flues into the said chamber.
To the above specification of my 1mprove-

| ment in furnaces for boiling iron I have signed

|y hand this 14th (hy of April, 1865.
' C. D. BAKER

Wltnesses
EDpwARD H. KNIGHT |
‘W F. HALL -

5. Making the lower end of the stack-flue . -

favor the discharge of detritus collectin g inthe - .
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