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To all whom it May COnCOriv: e
Be it known thatI, ARTHUR S. DWIGHT a

~citizen of the United Sbates, and a resident of

IO

~ blast-furnace charges in. a very simple. andi

15

20

30

35

- with parts broken out, and Fig. 7

40

~ nel or hopper with sufficient rapidity over the
point of 2 cone or pyramid having a vertical

the city of New York, borough of Manhattan,

in the county and State of New York, have in-

~vented a new and Improved Apparatus for
‘Forming Blast-Furnace Charges, of which the.

followmn* 1S a full, cleal and exact debCI‘lp-
tion. -

new and improved apparatus for forming

economlcal manner, the a,rmncrement bemn'

such that the charwes prepared are of a cer-
tain desired GOHlpOblthI] and of approximate:

equal weight and. the several ingredients are
tnorouwhly mixed.

Theinvention consists of novel featuresand
parts and combinations of the same, as will be

fully described hereinafter and then pointed
ouf in the claims. |

A pmctlcal embodiment of the invention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in all the views.

- Figure 1 is a sectional side elevation of.the,
improvement with details omitted. Fig. 2is

a sectlonal plan.view of the same on the line
2 21n Fig 1.- Fig. 3 is an enlarged sectional
side elevation of the improvement.
tridge-boxes. Fig. 5 is a transverse section
of the same on the line 5 5 in Fig. 4.. . Fig. 6
18 & plan view of one of the emtrldﬂ'e -Cars

verse section of the same.

The principle upon which my 1ﬁvent10n is.
If any dry material in

granular form or in lumps of preferably not-

based 1s as follows:

too great size is delivered by a suitable fun-

axis, sufficient slope, and smooth surface,
then the material will spread uniformly on
the surface and slide downward quickly in a
thin stream and form a regular ring about the
base of the cone. or p}ramld In case the
several parts are properly adjusted, this an-

5o nular pile formed by the base of the cone or

pyramid will be very regular in cross-section,

In case there are two or ‘more ingredients to ; G* is. normally locked in place; but when 113 |

The obJect of the in vention Is to prowdea, ‘

Fig.41s.
an enlarged front elevation of one of the car-

bemixed they will be fed successivel y throun*h .

a hopper and dispose themselves in succes-
sive layers on. the annular pile, producing
thereby a more or less intimate IIlthll]e, a8
may be desired.

55

If the annular pile is di-

vided into a certain number of aliquot parts

by proper radii of the cirele, each and all ali-
quot parts will be apprommately of the Sa,me

weight and composition.

The improved apparatus conmsts ossen-
tially, of a cone A, having a'vertical axis and
surface of umform slope, and this cone is sup-

ported on its under side on a suitable frame-
work I3, arranged in a housing G,-and ex-
actly over the apex end A’ of the cone is dr-
‘ranged a eylindrical spout D’ of ‘a hopper D,
. supported on an overhead platform B’ and
into which discharges the upper end of a

feed-belt I forearrying the ingredients from

a supply to said hopper D. The axis of the

spout D’ coincides with the axis of the cone,
and on the outside of the said spout is held
movably a cut-out sleeve F, hung by links
F"on a lever E* under the contr 01 of the op-
erator to enable the latter to move the sleeve
down upon the cone-surface and stop the in-

gredients from passing down the cone when-

IS d BPH,I]S“-

Fig. 3

ever 1t 1s desired - to interrupt the formation
of the charges or cartrldn’es On the surface

of the cone, at or near the base thereof are ar-

60_

65.

75

30

ranged radial wings A% terminating at, their

lower ends in angular deﬂectm W-Dlates A3 of

‘which the 0pp0$1te plates of adjacent wings

A* stand approximately parallel to one an-
other, and said plates A?® serve to direct the
mgredlents into cartridge-boxes G, arranged

below the base of the cone A and snpported

on the fra,mework B, as is plamly shown in

Each of the éartl idge-boxes G is provided

‘with an inclined bottom G', extending for-

90

wardly to form with the frons and sides of |

the box a mouth or discharge-spout normally

closed b} a door G%, ha,vmfr 1ts pintle 3 ful-

95

crumed in Smtable bedrmﬂs on the front of |

the box G, as is 111ustmbed in Figs, 3, 4, and

On the pintle G2 is ar ra,nﬂ'ed an a,lm G

locked in place by a lock-arm- G5 fulcrumed

on the front of the box G and engaging a

keeper G°on the arm G*, the lock-arm ha,vmo*
connected thereto a rod G?. Thus the door

103
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 above described. The car J is constructed

is desired to discharge the contents of a car- |
' with doors and has means for locking and re-

10

20

tridge-box G into a cartridge-car II, then the
operator swings the lock-arm G° out of en-
cagement with the keeper G° by manipulat-
ing the rod G7, so that the load in the box G
and pressing against the door G* swings the
latter open and the contents of the box is
discharged into the corresponding cartridge-
car H, located below the mouth of the box
G. Kach cartridge-car H is provided with
outer and inner track-wheels H' II*, mounted

to travel on outer and innerannular concen-

tric tracks I I’, supported on the framework
B and concentric to the cone A, so that tbe
cars H can be moved around the track from
one box G to the other to receive the contents
thereof, as above mentioned. The several
cars H are connected with each other by suit-
able couplings HS, (see Fig. 2,) so that the
cars travel together as a continuous train on
the tracks I I'. -

In orderto insure easy running of the cars
H on the tracks, the wheels H' II* are held on
axles H3, radiating from the center of the
tracks, and which center lies in the vertical
axis of the cone A. (See Figs. 2 and 6.)

Each cartridge-car H is provided on the in-

~ gide with longitudinally-extenrding inclined
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bottom plates I* (see Fig. 7) for discharging
the contents at the sides of an inverted -V-
shaped partition H5, the space between the
plates H*and the partition H° being normally

closed by doors HE, held on shafts II7, extend-

ing longitudinally of the car Il and journaled

in suitable bearingsthereon. Whenthedoors |

HS are opened, then the contents of the car H
slide down into a transport-car J, mounted to
travel on a track X, leading from the appara-
tus to the furnace in which the charge is to
be used. |

On the outer ends of the shafts H7 of each
cartridge-car Haresecured arms L, connected

with each other by a link I, and on one of
the shafts H”is also arranged a lever 1%, nor-
mally locked in place on the end of the car
by a spring-pressed locking-lever L°,so as to
hold the doors H® normally in a closed posi-
tion.
around on the tracks I T, so that a certain
car is over the car J, and the operator now

releases the lever 1.2 in this cartridge-car,

then the doors H' swing open by the weight
of the charge or cartridge, and the material
from this car is now discharged into the car J.
The several cars II of the apparatus can be
successively moved over the ear J, 50 as to be
emptied of their contents, it being expressly

understood that the contents of a car I fill

6o

" new charge from the cartridge-boxes G, as | parent that the

the car J, and when this car J has been filled
it is moved to the furnace and delivered to
the furnace charge for use in the furnace.

The empty car J is then returned to its for-

mer position under a car H.  Each of the cars
H after having been emptied of its contents
is again closed and the doors H' locked in a
closed position, so as to be ready to receive a

When the cars H have been moved |

leasing the doors the sai.ae as the cars H, so

‘that further description of the same is not

deemed necessary. N |

The ingredients for forming the blast-fur-
nace charge are successively or continuously
fed to the hopper D by the feed-belt I orother
snitable means, and the material thus dis-
charged into the hopper D passes upon the

| apex of the cone, 50 as to spread thereon and
travel downward on the surface of the cone,

being finally deflected by the plates A3 into
the corresponding cartridge-box G. As one
ingredient follows the other, the pile of .ma-
terial in each box G will consist of different
layers, and thus an intimate mixture Is ob-
tained. By regulating the order and propor-

tion in which the different ingredients are fed

a greater or less perfection of mixture can be
obtained. - When the mixture is complete,
the ingredients accumulated in the boxes G
are finally discharged into the ears H, and
the latter are successively moved around on
their tracks I I' and stand over the car J,
into which the several cartridge-cars I are
successively emptied, the car J taking each
charge to the blast-furnaces as needed by

traveling upon the tracks IX to a proper po-

sition at the furnace and discharging its con-
tents and returning for another charge.
While one set of eartridges contained in the
cars H is being used upa new set is being pre-
pared in the upper row of boxes G, and thus
there need be no interruptions or delay in the
process of handling the material and prepar-
ing the charges. o -

In preparing charges for smelting-furnaces
as heretofore practiced it was necessary o
bring the variousores and fluxes from themain
supply-bins by cars, barrows, or other suit-

able means and then mix the ingredients by

weight in the car or receptacle in which the
mixture was transported tothe furnace. Also
the practice described wassometimes followed

by weighing each ingredient by itself in its

own bulk and mixing the ingredients together
by successively dumping this bulk into the
common receptacle above mentioned. Inall
cases, however, it was necessary to work with
comparatively small quantities, requiring a
much greater amount of labor and time than
is required by the use of my apparatusabove
described. Furthermore, by the old method

the ingredients are likely to be very imper-

fectly mixed and very undesirable conditions
and irregularities are indueed thereby in the
ranning of the furnace. By the use of my
apparatus above described the necessary han-
dling of the material is limited to the bring-
ing together of enough of each of the required
ingredients to make up a total gross charge,

the weight of which shall be the necessary

multiple of a unit charge or eartridge. W hat
this multiple shall be is fixed in the design
and construetion of the apparatus. 1t 1is ap-

economy of handling and
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weighing of each of the 1n0'red1ente of a | eher*n'es, eemprlemga hopper having a cylin-

eharﬂ'e w111 be considerable when compared
with the old practice above referred to.

In a mechanical blast-furnace it is an ad-
vantage to secure a certain arrangement with
reference to the side walls of the farnace of
the coarse and fine material of the charge.
A section of the annular pile of the mixture
produced by the cone of my apparatus shows
a certain concentric or approximate pamllel-
ism of structure, so that a person skilled in

the art can take advantaﬂ'e of this fact to se-
cure the best arr&neemenb of the charge in

the furnace. By mmdly preparing eharges

of ore flux or fuel for memuurﬂ'lcal opera-

tions by my apparatus it is posslble o obtain

charges that approximate one another in
'welﬂ‘ht and proportion of lngredlents much

cleeer than is usually accomplished in the or-

dinary conditions of actual practice by the
‘usual method of weighing each charge by

hand with unskilled or careless werkmen
and, moreover, much saving of time and la-
bor ie effected. It isfurther understood that
by the arrangement deseribed the ingredients

‘are spread uniformly on the cone and are col-

lected in aliquot parts, each forming a charge
of uniform size, wewht, and contents and with
an even arr anﬂ'ement longitudinally of the
coarse and ﬁne material.

Having thus fully descrlbed my invention,

I claim as new and desire to secu re by Lettere
Patent—

1. An a.ppara,tns for fOI‘IIllIlC" blaet furnace:
charges, comprising a hopper,e cone upon the
apex end of whichsaid hopperdischarges, car-

tridge-boxes into which the base of said cone
dlseha,rﬂ'es and connected conveyers each re-
ceiving the contents of one of the said boxes

and. delwermﬂ' the contents to a common -

place of dleeharwe, and means for receiving

and conveying the charges one at a time from

the common place of discharge, as set forth.
2. An apparatus for forming blast-furnace
charges, comprising a hopper hawng a cylin-
drical discharge -spout, a cone under said
spout and in axial alinement therewith, fixed
boxes below the base of the cone, for receiv-
ing the material passing down Bhe surface of

the cone in aliquot parts, and radial wings on |

the surface of said cone and provided w1th
deflecting-plates, as set forth. |
3. An apparatus for forming blast-f urnace

charges, comprising a hopper having a eylin-.

drical discharge -spout, a cone under said
spout and in amal alinement therewith, fixed
boxes below the base of the cone, for recew-
ing the material passing down the surface of

the cone in aliquot parts, and a cut-off sleeve.

movable on said spout and adapted to be
seated on the surface of the cone at the apex

end of the cone, the said sleeve being ar-

ranged to be moved to and from the cone to
stopand start thestream of material, whereby
the delivery of the mafterial may be. rendered
intermittent, as set forth.

drical discharge -spoutf, a cone under said

spout and in axial alinement therewith, fixed
boxes below the base of the cone, for receiv-.

ing the material passing down the surface of

-

the cone in aliquot parts, and an endless train

of cars arranged to move in a circle concen-

tric to the cone and into whlch the said boxes

are adapted to discharge their contents, as set.

forth.

charges, comprising a hopper having a eylin-
drical discharge -spout, a cone under said
spout and in axial alinement therewith, fixed
boxes below the base of the cone, for receiv-

‘Ing the material passing down the surface of
the cone in aliquot parts, and cars arranged .

in the form of an endless train of cars, one

car for each box and located below the same

to receive the contents of the box, as set forth.
- 6. An apparatus for forming blast-furnace

| charges, comprising a hopper having a ¢ylin-

drical discharge-spout, a cone under said
spout and in axial alinement therewith, fixed
boxes below the base of the cone, for receiv-
ing the material passing down the surface of
the cone in aliquot parts, ears arranged in the
form of an endless train of cars, one car for

5. An apparatas for forming blast-furnace

30
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95

each box and located below the same to re-
ceive the contents of the box, and doors on

the boxes and under the control of the oper-

ator, to keep the boxes closed for the accumu-
lation of the material from the cone, and to

allow of opening the boxes for discharging

| gole

their contents by grawby into the cars, as set

forth.

7. An apparatus for forming blast- fnrnaee

charges, comprising a hopper ha,wnﬂ' a cylin-
drical discharge-spout, a cone under said

105

spout and in axial alinement therewith, fixed

boxes below the base of the cone, for receiv-

ing the material passing down the surface of
the cone in aliquot parts, cars arranged in the
form of an endless train of cars, one cear for

each box and located below the same to re-
ceive the contents of the box, and annular
tracksfor the train of cars to move on to bring
each car to a common place of discharge, and

to move the cars from one box to the other,-

as set forth.

I10O

115

8. An apparatus for formlng-blast-furnace :

| charges, comprising a hopper having a eylin-
drical discharge-spout, a cone under said

spout and in axial alinement therewith, fixed
boxes below the base of the cone, for receiv-

ing the material passing down the surface of
the cone in aliquot parts, cars arranged in

the form of an endless train of cars, one car
for each box and located below the same to
recéive the contentsof the box,annular tracks
for the train of cars to move on to bring each
car to a common place of discharge, and to
move the cars from one box to the other, and
a transporting-car below the common place

of discharge of the train of cars, to allow of
dlseherﬂ'lnw the contents of all the cars into

4. An a,ppara,tue for formme' blast-fu rnace | said tra,nepmtmn'-cm as set forth.
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9. Anapparatus for forming blast-furnace
charges, comprising a hopper, a cone upon
theapex end of which said hopper discharges,
means forseparating the material into aliquot
parts, each forming a charge, a receptacle
for each of said charges, and connected con-
vevers one for each charge and to which the
charges are transferred from the said recep-
tacles, the conveyers being arranged to move
in a circle, as set forth.

10. Anapparatusforformingblast-furnace

charges, comprising a hopper, a cone under

said hopper and in axial alinement there-
with, means for separating the material pass-
ing down the surface of the cone into aliquot

parts or charges, and conveyers, one for each

charge and arranged to move in a circle con-
centric to the cone, the conveyers being

adapted to receive and retain aset of charges

while a new set of charges is being formed,

“as set forth.

11. Anapparatus for forming blast-furnace
charges, comprising a hopper havinga cylin-
drical discharge -spout, a cone under said
spout and in axial alinement therewith, a

“sleeve mounted to move on said spout and

adapted to be seated on the cone at the apex
end thereof, and a lever under the control
of the operator and connected by links with

-
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| the said sleeve to move the latter to and from

the cone, as set forth.

12. Arapparatusfor forming blast-furnace
charges, comprising a cone, a hopper for dis-
charging the material upon the apex of the
cone, radial wings arranged on the surface
of the cone at the lower portion thereof, the
said wings terminating at their lower ends in
angular deflecting-plates, the opposite plates
of adjacent wings standing approximately
parallel to one another, and receptacles into
which the charges are directed, as set forth.

13. Anapparatusfor formingblast-furnace

charges, comprising a cone, a hopper for dis-

charging the material for the charges upon
the apex of the cone, receptacles for receiving
the material passing down the surface of the
cone in aliquot parts,a conveyer having mem-
bers each arranged to receive a charge from
one of the receptacles, and a car for carrying
the charges one at a time from the conveyer
to the furnace, as sef forth. |
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.
ARTHUR S. DWIGIHT.
Witnesses:
THEO. G. IHOSTER,
"EVERARD B. MARSHALL.
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