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1o all whom ¢ may concern:

Be 1t known that I, THOMAS LEWIS, blast—
furnace manager, a sub,]eot of the Queen oL
Great Britain, resuhno‘ at Stone House, Priors
Lee, near Shlﬁnal in the county of Salop,
England, have mventod certaln new and use-
ful Improvements in Blast-Furnaces and in
the Mode of and Means for Charging the Same,
of which the following is a Speolﬁoatlon

The invention has been patented in Eng-
land, No. 10,061, dated May 12, 1896.

"\/Iy invention has for its obJeot lmprove-
ments in blast-furnaces and in the mode and
means for charging the same which enable
me to effect consmlerable economy in regard
not only to the escape of the gases or heat
which should pass down the “ Jown- -carrier”
discharge - pipe and convey such gases or
heat to the hot-air ovens, boilers, and other
parts where the gases are used but T am also

able by my mventlon at the same time to

prevent cold air from entering while the cover-
bell is lowered during the oharcnnﬂ' operation.

This loss is oonmderable where only one fur-
nace 1s operated, but where a series are con-
nected the lossis still more, as the opportunity
for the entrance of cold air is increased. Be-

sides this in the case of a series of furnaces

two or more bells may sometimes be lowered
at or about the same time, which changes the
current of the gas and deprwes the stovos
boilers, &ec., of their regular supply, and
much inconvenience and loss are thus occa-
sioned. Besides the above moonvemenoos
and loss the exposure occasioned is liable to
produce explosions.

My invention also obviates the swaying of

the bell and consequent injury tothe furnace-
lining and bell and ring, as well as irregular
Ch&l‘c"ll‘l

Thounh my invention may be applied to
furnaees with their existing bells, I prefer to

fit around the mouth of the casein which the

bell works a removable mouthpiece or ring
which fits onto a projection, the inner part of
the ring having also a beveled progeomon
against Which the edge of the bell fits as
stop Upon the top of the bell I fix firmly a
vertical plunger or guide of considerable stiff-

ness by means of a flange bolted to the top
of the bell

This pl‘{lnﬂ"EI Works 1n & cham- |

bered socket-piece which is fixed upon aframe
or covering mounted overand upon the mouth
of the furn&ee This covering may be made
In any number of segments or plates and is
supplied with any desired number of charg-
ing-holes, according to the size of the furnace,
but wenerally from fom:' to six holes will meet
the requirements. Upon each charging-hole
I fix a frame formed o receive the doors to
shut down thereupon, the doors when closed
tapering toward the sides of the furnace upon
the tapered door frames or seats. The plun-
ger-casing is fitted with brackets or arms
over each door, upon which levers are hung
for operating the doors. 'The leversorseries
of levers are hung from the brackets or arms
and passed down to a projecting eye or at-

tachment upon the door, and the door is con-

structed with a back balance-weight, which
makes the door easily operated, a,nd the cover-
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plates may be recessed to allow the baldnce- °

weight to pass sufficiently low to allow the
door when open to take a vertical or nearly
vertical position. Also projecting from the
top of the lever is a catch, which passes in-
wardly toward the plunﬂ'er Nowthe plunger
passes upward past the catch and has upon it

5

an annular balance-weight, which covers the

catch or all the catches, for there is one catch
and lever to each door. Then a rod passes
down or partly down the plungerandishinged
to the bottom or other part of the plunger,
forming a trunk. This rod is connected to
one end of a beam mounted upon a column or
stand, the other end of the beam being fitted
with a balance-weight, and this end may also

30

be attached to a winch or gearing or other

means for raising and lowering the bell, as is
usual. When the bell is up and the furnace
closed, the doors are also maintained in their
open position; butimmediatelythe bellis com-

Q0O

menced to be lowered and before it has passed |

through the ring at the mouth of the furnace

the Welght above the plungerortrunk presses
upon the catches and closes all the doors down

upon their seatings, so that while the mate-

95

rial is d1soharﬂ*ed and spread by the bell the .

mouth of the furnace is sealed. 7 wh
the doors are open and the bell closes the

Now when

I00

mouth of the furnace the charging is aooom- |
plished by barrows which are speolally oon- -
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structed for the purpose, as follows: The bar-

row has two wheels mounted upon each side,
and the inner back portion is hung upon a-

pivot, the bottom edge of which issecured by

a sliding bolt orits equivalent hung in a case -

at the front of the barrow. This bolt is op-

erated by alever the end of which projects:

upward, so as to strike against the door of the

furnace when the barrow is pushed over the

10

charging-hole.

the weight of the material forces the door

- down, and the barrowisdischarged and drawn

e0
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back and the bolt replaced for refilling.

In order that my invention may be clearly .
understood and carried into practical effect,
I have appended hereunto the accompanying
two sheets of drawings, whmh cleally illus-

trate the same.
Figure 1isa part sectional elevation of my

i'mp‘rm*ed arrangements for charging a blast-
farnace fixed to the mouth of the furnace.
Fig. 3 is a
part sectional side elevation of my specially-

Fig. 2 is a plan view of Fig. 1.

constructed charging-barrow. TFig. 4 is a
front end eleva,twn of Fig. 3.

case -’ is fixed, and although my invention
may be apphed to furnaces with existing
“cases I prefer to fitaround the mouthin which |
the bell B works the removable mouthpiece
or ring ¢°, which rests on the projection 3.
The inner Tace of the ring has also a beveled |
projection a*, which forms a stop for the bell, .
- the'bottom edge of which fitsagainst the same.

I firmly fix on the top-of the bell the vertical
_hollow plunger or guide b’ by means of the

flange-0?, which is bolted to the top of the bell.
This plun ger worksin the chambered socket-
piece D, fixed upon the frame or covering E,
mounte_,d overand uponthe mouth of the fur. |
"The covering E may be made in any

nace.
number-of segments or plates and pr ov'lded
with any desn ed number of charging-holes ¢’

according to the size of the furnace but pr ef— |
Tfix’
around each ‘char ﬂ'mﬂ'-hole the frame e, ta,'-f
peringtoward the sides of the furnace, which
forms a seating for-each of the doors ¢® when'
closed, or the frames e¢*may be cast or formed
out-of the same piece of metal as the seg-

erably six, as'shown at Fig. 2, Sheet 2.

ments which form the covering E.

Theplunger-casing D is provided with arms.

or ‘brackets d’ over the center of each door €2,

having ‘theslots d* formed on the tap ther eof |
in ‘which the levers d® d*for operating thej
These levers, which-are

doers are pivoted.
hung from the brackets or arms, pass down

to the attachment ¢*on the top of the door,:
and -each door is constructed with a bala,nee-;
weight e®at the back, which enables the door:
t0 b - -easily opemted the covering E being'
recessed at e’ to allow the balance- Wewht to
pass ‘sufficiently low to allow the door “to as-

sume a vertical or nearly vertical position
when open.
each lever (*.is a catch @’ passing inward
toward the plunger b'. This catch has a

Thisdrawsthe bolt back, and -

Also projecting from the top of

593,358

crooked end in order to afford a bearing-point -

for the weight H to rest on.
the said plunger extends above the plunger-
socket D, and the balance-weight H fits loosely

The top end of
7°

over the top and covers all the catches d- o
Passing down the interior of the plungerisa
rod /', one end of which is hinged to the bot-

tom, or the rod may only pass partly down

the plunger and be hinged to any other part,

75
the other end, which extends beyond the top o :

of the balance-weight H, being hinged toone

end of the beam K, mounted upon a column
| or stand k', and the other end of the said

beam is fitted with a balance-weight £°. This

end may also be attached to a winch or gear-
ing or their equivalent forraising and lower—_

ing the bell, as 1s usual.

; The charging of the furnaceisaccomplished
by barrows specmlly constructed for the

80

pose, but these barrows are equallyappﬁca- -

ble for other purposes.

The barrow J, which .

MY Or Ay not be corrugated, has two wheels

772, m{)unted upon an axle at each slde.

| back end J° of the barrow is hung upon the
| pivot 9% mounted in the slots 7°, formed in the

A is the furnace, in the top of which the | sides of the barrow. The bottom-edge of the

o

go

back end is secured in its closed pomtwn by

the bolt 9° or its equivalent working in the

slot 57, connected to the front end of the bar- -

forced back by the spring 5.

provided for closing the end after the eon-

row. This bolt is operated by the lever j% .
‘the top end of which projects upward and 18-
The part j?is

tents have been dlseha,rn'ed Thispart 5’ acts -~
as alever-arm by which the operatormaynor-

mally close the bottom j°.

The modus operands is as follows: When' |
the bell is up and the furnace closed, as

shown at Fig. 1, the doors e® are open ready S
for the furnace to be charged. The barrow .
is then wheeled over the charging-hole. The .
lever 7® at the front of the barmw, coming in

, | contactwith the door; draws the bolt back,and

I;o |

the end j° swings open, discharging the con-

tents into the furnace.

When the furnace =~
has been charged, the beam is operated and =
the bell lowered, but before 1t passes through- -
the ring a® at the mouth of the furnace the _
weight on the top of the plunger pressesupon -~

s

the catehes d* which operates the levers-d® .-
and closes all the doors down upon their seat-

ings, so that while the material is being dis-
{+charged and spread by the bell the mouth of

the fu1 nace is.sealed, ther eby preventing any o

gases from escaping.

Having now particularly described and as-

in what manner the same is to be per f01 med
I declare that what I claim is—-

certained the nature of my said inventionand =~ .
125

1. In combination, the furnace, the bell o

the cover at the top of the fmnaee, cha,rmng-'_
door therein, the plunger extending up from
the bell Wlth means for operating the same,

130

themeansforopening the charging-door when
the bell and plunger are up, and the weight . -
H sliding loosely on the plungerwith connee- =
| tions between said weight and the charging-

120 -
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door to receive said weight and close the door
as the bell opens, substantially as desecribed.
2. In combination, the furnace, the bell
with its plunger, the cover for the furnace
above the bell, the charging-door in the cover
with the counterbalaﬂ ce- Wewht ror opening
1t, the weight sliding loosely on the plunger

and the lever conneetmns between the weight |
and the door to receive said weight and thus_

operate the door to close the top of the fur-
nace as the bell opens, substantially as de-
seribed.

5. In combination, the furnace, the verti-
cally-movable bell for closing and opening
the same, the cover over the bell the charg-
ing-door in the cover to close 1:113 furnace
when the bell is open and means controlled
by the vertical movement of the bell for open-
ing and closing the charging-door as the bell
1S closed and 0pened scucl means being in di-
rect engagement with the bell- plunﬂ'er sub-
stantially as described.

4. In combination with a blast-furnace, the
cover, the charging-door in the cover and a

eharn’mﬂ' apparatns consisting of a barrow |

having a movable bottom with 1616381110"
means therefor arranﬂ'ed to contact with the'

charging-door when the sald doorisinitsopen

or uprwht position and thus release the bot-. -

tom of the barrow to discharge its load into

the furnace-top said releasmo means extend- |

Ing forwardly from the barrow.

30

5. In combination with a furnace and its
charging-opening, a cover, a charging-door

in said cover, a charging dewce consisting of
aQ ba,rrow haﬂ;rmﬂ' a movable bottom, a c&tch-
bolt 7% and a lever 7° for operating ‘the same

35

throu crh contact with the open door when the =

barrow ar rwes over the furnace-opening, the

sald lever 7° projecting forwardly from the
barrow to contact directly with the uthted
door, substantially as described.

In testimony that I claim the foregoing as
my own I affix my name in the presence of
two witnesses.

TI—IOMAS LEWIS.

Witnesses: | "
JOHN A. DARBY,
HARRY LANGSLOW.
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