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T all whom it moy concern: !

Be it known that I, Warrer KeNNEDY, residing at

Allegheny, in the county of flllegheny and State of

Pennsylvanis, a citizen of the United States, have in-
vented or discovered céertain new and useful Imp_rove-

- ments in Charge-Distributing Apparatus for Blast-I"ur-

10

15-

20

naces, of which improvement the following is a spec1~
Ilcatum

The - mventwn deal;nbed here111 relates to certain.

improvements in blast furnace charging mechanism,
and has for iis object a constriuction and arrangement
of parts or clemeuts whereby an even distribution of
the ore, ete., onte-the charging-hell may be effected
so that the charge will on the lowering of the bell be
regularly deposited within the furnace.

In most blast furnaces the cars carrying the mate-

‘rial to the top of the furnace dump their contents into
‘2 hopper from oue side of the same, and from this hop--|
per the material passes into the main ch&rgmg hopper-

where it is supported by the main bell.” As the cars
always dump from the same side or point, there will

~ be a larger depositof ore, ete., 'on one portion of the bell

20.

30

_ terla,l from the car, the material then receives such

40

~ the side of the hopper and on the bell, that when the

45

50

per.

than at other parts, aud as a consequence of this un-
even distribution of the material on the bell, the ma-
terial will pile up higher along one side of the furnace

than the other, causing an uneven working: of the

latter. And further on account of the different mo-
nientum the lumps and finely divided ore recelved
in passing from the car into the main hopper, there

Wl]l be a separation of the lumps and finely divided

ore, the latter heing deposited on the side of the bell
opposite that on ‘which the lumps will drop... In order

to overcome these difficulties 1 cha,r-:rmg, 3 revolv-
ing frough has been employed, but it 1s found “that

when the trough’iy in the line of movement of the ma-

1mpetu-. that it will pile up against the side of the hop-
But when the position of the frough. is reversed
so that the direction ol movement of the material {from
the car is changed, the speed of'movement is €0 re-
duced, that the material will pile up on the bell. | It

fullows from this piling of the material partly against

latier is lowerced, the larcor part-of he charge will h(ﬁ
deposited at one side of the furnace. |

The mvention: described herein has for it ohject
the deposition of the contents of cach var at a different
point upon the receiving bell without changing the
poinl of discharge of the car. |

“The invention-is hercinafter more fully deseribed
and claimed. | L

In the 1[(0111}‘1;1,1]37111(? drawi ings forming o part of this
specification Figure 1 is an elevatfion partly 1 section
of the main hepper and charging-bell of the furnace

having my nn]ﬂnvvd distributing mechani=sm applwﬂ
vhereto; Fig.

| of the distributing hopper.

1mpr0ved dlstrlbutmg mechanism; Fig. 3 is a view
partly in elevation and partly in section of the dis-

tributing .mechanism aud its operating- devices; I'1gs.

4 and 5 are detail views illustrating different construc- -
tions whereby the distributing mechanismm may be

raised and supported; Fig. 6 shows detail views of the
pawl and ratchet mechanisn forming parts of the
mechanism for operating the distributer; Fig. 7 18 &
plan view illustrating a modification of the (llstrtbut-
ing mechanism; Fig. 8 is a sectional view of the. con-
struction shown in Fig. 7, the plane of section being
indicated by the line VIIIH—-VIII Fig. 7; Fig. 9 15 a
view in- elevation of a portwn of the comstruction
shown in.Figs. 7 and 8; Fig. 10 is a bottom plan view

- of a further modlhcat,mn of my improvement, Fig. 11

is a side elevation of the construction shown in Fig.

10; Fig. 12 is a sectional elevation ona plane indicated

by the line XI1I—XII fig. 10; Fig. 13 15 an elevation
partly in section of a further modiﬁca,tlon of my im-
provement and Fig. 14 is a bottom plan view of a por-
tion of the construction shown in Jfig. 13.

In the practice of my inv ention the main hopper 1
with its charging-bell 2 are constructed in the usual or
any suitable manner, the bhell being connected to an

opvrating vod 3 extending up to a suitable lifting and

lowering mechanism, as 1s customary.
A distributing hopper 4 18 Sllhl.]‘lgf.‘d within or direetly
in line with the mouth of tie main hopper 1, said dis-

tributing hopper being provided with u sloping floot

s0 that the material charged thereinto through the
clivite 9

towards and through Al opening formed In the side
This opening 1s designed
to be closed by a door or shutler 6, which 1 the con-
struction Hlmwn i Figs. 1 and 2, 33 made in the form

of .an Inverted cone arranged lwlnw the d1*«111huf1nnt
- hopper, the latter being designed as hereinafter de-

seribed. to rotate within Tlm shutter.  The lower ond of

the shutter is supported by a bloek 7 carried by the Lift-
ing rod 3. In the constr uction shown in Fig. 1 this block

or headd on the Lilting rod has o cone-shaped apper end

and forms a bearibyg for a similarly shaped seal on a
sloove 8 surrounding the lifting rod. This sleeve 1y
provided with a =eat o shoulder @ preferably having
a groove therein for 1lie receplion of anti-frietion rotlers

10 on which o hmmw mur i1 in the lower end - of the

conieal shutter is supported.

A divided disk 12 18 sec ared around the -~h~m ¢ 8, its.

ipner periphery fitting within a groove 1n the sleeve.

This «lisk serves as a support for the hub 13 formed on

the distributer 4. As sliown, it is preferred -to piros
vide an anti-friction bearing hetween the hubh 13 and
the disk 12 =0 that the distributing hopper
eaxily rotated as hereinalter |

cidy be

The upper

deserihed,

i end of the conical shutter is secured to or foried in-
2 13 o view 1n Lop plan a.-nd section of my | tegral with r _shifting rings 4 pmjtclmg over the cdge

[indicated i dotted lines] will {low or *‘-«-hllt"
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by a3 solid portioh of the ih utter, and as soon as the
charge has scttled against this shutier, the rack 25 will |
be operated in sich direction s to shift the dhutier
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from the point of deposition of the fyst charge, depend-
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ol the rmain hopper 1, and on this ring is sceured w |

toothed rack 5. o | ..
The distributing hopper 4-is provided with g (fange
A6 projecting over the upper edge of the shutter and

having sceured therdto a toothed rack 17,

Pinions 18 amd 19 seécured 1'espe_ctiwaiy to shait 20

and fube 21 engage rLeEpi}c_tive‘-:ly with the tecthed
racks 156 and 17. T a -

A pinion 22 having disks 23 and %4 secured thereto
is loosely mounted upm}’i the shaft and sleeve, and is

adapted to be rotated by a toothed rack 26 conneeted

to the piston-rod ofp Auid pressure cylinder 26, |
Ag shown in Figl 6 the digk 23 is provided with a
‘nuteh adapted 1o éngage a’pawl 27°onadisk 28 keyed to

the f(;lih.l}_li'll'-_l' shaft 20, while the disk 24 is provided with

a notch adapted to engage the oppositely arranged
pawi 29 on a disk 30 keyed to the shaft 21, By this

construction an upward movement of the ratghed will

rofate the tibular shadt 20, and with it the shutter 6 in
one direction and the downward movement of the

Tack will rotate the shaft 21 in the oppusite i_{ﬁi‘eéti{}n;'

bt as the pinion 19 engages the rack on the distribu-
‘ting hopper on the under side of the same or the reverse

‘of the arrangemient of the pinion 18 and rack 14, the -

rofation of this {lififril.:gu-tillg hopper will he in the same..

difeclion as the movement of the shutter.

When s charge of material ig duthped into the chute 5

the opening in the distributing hopper will he closed

from in front of the opening in the hﬁpp‘ier",' therebhy
permitting the material to drop ontd the bell, As

‘s06m as, the material hog passed from the distributing
_hopper, the rack 25 ig operated in

shift the distributing hopperinto the same direction as |
" the previous movement of the shutter, therchy bring-

such direetion as to

ing the opening m the distriluting hopper in Hne with
‘theé solid portion of the shutier, g0 that ancther charge

ol material con be dumped into the distributing hop-

per and then discharged anto the hell at a point distant

ent upon the movement of the shutter and distributing
hoppgn~ 3 : L : - -
In Figs. 4 and 5 I have illisirated modifications of

the mannet of supporting the shuttor and distyiliuting
hopper. ; In Fig. 4 the supporting block 7 is provided

with anti-friction rollers 31 wh ich support a carrying.-
block 32 providéd with anti-friction rollers 33 support-
ing in turn the hub io-on the distributing hopper.

In the construction shown in Figs. 1 and 4 the bear.

ing block 7 will when raised by the lifting rod 3, CAITY

the weight of the digtributing hovner 1 ter; |
g h t & _hop per and its Hl-mtter’ | bination of 4 Wmain op clmrginﬁ'.-lmppnr, a- distributing hep-
per, means for rotating the

but when the Bell is lowereg the shutter will be BUp-

ported by the main hopper, its Hange resting upon the

- edge of such hopper-and the distributing hopper will

faced of the éhlitt{:r

60
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be supported by the upper xge of the shutter.
In";u:{ier-tg:i'cnmpenmm for wear on the bearing sur-
| and distri‘i'mting hopper, liners 34
are interposed between the bearing block and the head
of the lifting rod 8 so that when the bell s seated, the
distributing hopwer and shuiter mayv bévlifted put of
contact with each other
anti-friction bearings. - L ,
' In the construction shown in Fig. 5 the lower end of

ek,

and supported solely by the

the-shutter rests upon the bearing bloek 7 and. the hub
13 18 extended through an openinig inthe lower ond ol
the shutter so as to rest. upon the same block. |

~ In order to avoid any difficulty which might arise in

ppening the shutter by reason of the load resting there-

pon, 1 have provided a vertically arranged shutier as
shown-in Figs. 7, 8 and 9.

'.ﬁributing-]mpper 15 construcied with o vertical wall 35

N,

in Which i5.formed the discharge opening.  This open-

ing is adapted to be closed by a solid vertically ar-

ranged shutter G*,

the hub of the gl uiter, In order to strengthen these

p&{t&,“ﬂ.ﬂﬂ?'i(ﬂﬁ of arms extend from the hab to the i ngr

14, As shown in Fig. 8 this shutter 6* is made Ceeen-

tric or with an outward curvature so that whoen it is

{ shifted the pressure of the load agalnst its inner face

G

As shown therein the dis-

As clearly shown, this shutter is -
| secured to or formned intepral with the ring 14, and at
it lower end is connected by a web 37 extending from

80

» } ' A L. W » " - ) _ .
will tend to forece it in the same direction, or in other .

words, the shutter moves away irom the charge of

L

~material bearing against its inner surface,

1

In the construction shown in Figs. 10, 11 and 12, the
shutter is made in the form of a hinged door 6 pivot-

al_ljf connected to the hub 18 of the distributing hop- |

per; anfl adapted to hé;}&_hifté{lr.ﬁs hereinafter described
80 28 1o prevent the flow of miaterial from the distribut-
ing hopper until the door is loweréd. ‘This door ig

- provided with an arm 38 carrying at itdend an anti-

friction roller.adapted 1o bear againat a cdm surface 30
~carried by the ring 14 . +After the material nas heen |

charged into the distributing hopper, the cam is shifted

to the left in Fig. 11, thereby permitting the door 1o |
drop, and the material to slide onto the beB: The dis- _-

tributing hopper'is next shifted in ihe same direction,
thereby causing the arm 38 to travel ajong the cam sur-
face 29 and close the deor so that the hopper may re-
ceive another charge. — T

In the construction shown in Pige. 13 and 14, the

~door 6" is pivoted as hefore stated to the hub of the dis-

| tributing hopper and ‘the arm’ 38 with its anti-friction
roller bears upon a continuous strpentine  track 40.-
DBy this construction otily the distributing hopber

itself is shifted to open and close the door. When the

arm 38 bears against one of the lower apices of the

track the door will be closed sc that a charge may be

‘deposited -in the distributing -hopper, which is then

-shifted, thereby permitting the door 1o drop and dis-

charge the load. By a furthér'm(wement of the hops

per the door will he again closed, so that a new charge

‘may be placed in the hopper."

. per, means for totating the distributing

1 elaim heréin as my invention: |
1.-In an apparatas for charging ‘iﬂast furnnees the cogn-

distributing hopper velative‘to
the nalu: or charging hopper whereby matevial’ confained
thérein may be digcharged nt different
kopper, a shutter controiling the Aow of matertid from the
distributing hopper awd means for shiftlng the shutter, sub-
gtantially as set forth. - |

2. In an apparatus for charging blast furnaces, the com-

bination of a main or charging hepper, a digtributing Liop-

to the main or chargling hnm;erl whereby material cvon-
tained therein may bhe discharged at different poeints in the

main bopper, -9, shutterrand menns ior shifting the. shutter

|- set forth,

independently of the iﬂstrihziting hopper, substantially as

points in the main

hopper relative.
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 bination-of & maln or charging hoppet,

 hopper a
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‘8.. In an apparatus for charging Mlast furnaces, the com-
a1 digtributing hop-
per having a discharge opening, means for rotating the dls-
iributing hopper relutive to the main or charging hopper,
whereby material contained thelein may be discharged at
different points In the main hopper, a shutter and means
for shifting the Bhutter into alinempent with the opening in
toe distributing hﬁ;}per substantially as set forth.

4, In ap apparatus for charging blast furnaces, the com- |

blnation of o main or charging hopper, a distributing hop-
per, means for rotating the distributing hopper relative Lo

the,.main or charging hopper, whereby material contained

therein may be discharged at different peints in the main
sthutter, and meansg.for shifting the shutter to
opcrative position with relation to the d_iﬂti'ihutii:tg hopner,
substantially as set forth. -

n. In an apparatus for charging blast fu;nagm the com-
bination of a main or eharging hopper, a bell controlling
the flow of malerial from sald hopper, a bell suppqorting
rod, a distributing hopper and a shutter thevefor rotatably
mounted on said rod, and means for shifting the distribut-
ing hopper and shutter independently uf cach other, sub-

. stantially as sct forth,

30

3

O

490

45

of the chamboer tn the side and means fov ‘-‘JHﬂIH}., suid clo-
~suare rek: 11:11;'9]3,{ to ihe chamber on a verticil axis (o vary the

0

¢, In ap apparatus for ¢harging blzmt furnnces, the com-
binatlon of-a mata or ¢charging hopper, a distributing hop-
per, & shutter, a.reciprocuting mechanism and cennections
from the mechanism to the hopper and shutter, whereby

snid parts are shifted alternately in the same' fhw{tmn
substantially as set forth.

F’

(. In an appﬂlatus for charging blast leIlHL{"b the com-

bination of a main oy charging h{}}_JI'JLl a distributing hop-
ner, meoeans for rotating the distributing hopper relative to .

the charging hop*}u whereby material mnia.m(-ﬂ in the. dis-
tributing. hopper may be dischavged atdifferent 11(11{115 in
the main hopper, a shutter having the portion controlling

the discharge from the distributing hopper inclined to ﬂt]m |

path of movement of the shutter and meuns for shifting
the shutter isndependent of the hopper, substantially as
s2i for(l. ) | '

: . " :
8. 'In combination with a furnace provided with a re-.

ceiving c¢hamboer communicating with its interior, a closure
for the bot{om of~gaid chamber, said closure being movable
relatively {o the chamber to open and closed positions,
respectivdély, and ndapted when open to d:rmi the contents

point of discharge. |

9. The combipation of 4 stationary main hoppor, a bell
for closing snid bopper, a distributing hopper located above
the main happer, means for controlling the discharge from

the distribuling hopper info the main- hopper and m{,nnf-.
toyr rotating the dl'atubuimg hopper.

vombination of a main hopper, a-receiving hopper, |
a dl‘%Ll}ﬂlg[‘ ehening, ‘md means interposed between said
: huppnrq for contreliing the flow of material from Lhe re-
1 ceiving hopper and dircceting it to any point in the ain
hopper,  whereby a &ulyqtautiﬂllv ¢ven distribution of the:

10. In a blast furnace chm'ging anpparitus, the eombinn-
tion of a main hopper aind hell, a disiribuling hopper pro-
vided with mesgns intermedinte Di the receiving and dis-
chareing points construeted to permit the passage of mn-

"terial beyvond it at one point, means for varying the posl-
“tlon of such point and means for contrelling the discharge
of material from the distributing hopper.

11, In a blast furnace charging apparatus, the comphina-
tion of & main hopper and bell, a receiving hopper, Simlgu—
distributing means, movable horizoninlly relative bte the
reeciving hopper and adapted to direct the material re-
ceived from tht. t't'c{ﬂving hopper to different points in the
main hﬂ[]pt.l

12. In a blast furnace c]mmmg appmatuﬂ the combinn-

tion. of & main hepper and bell, a receiving hopper, means
-movable relative to the receiving hoepper and adapted to di-

rect the material in its passage from the receiving hopper,
and mechanism for shifting such distributinig 1neans

~around the axis of the receiving hopper, whereby any de-

shred distribution of the ma.tel.ial in the main hopper may
be offceted.

13, In an &[]p&l‘ﬂ.tﬂ‘; fm. charging bhlast furnaces, the
lhl'ﬁ'iﬂ

malerial in the main bopper may be had, substantially as
sot forti.

14, In an appnratub for chmwing blast furnaces the
combination of a main hopper, ‘& veceelving hopper, o dis-
tributing bhopper arranged belween the main and receiving
hoppers and having an eccentric discharge opening, moeans
for regulating the discharge of material from the distribut-
ing hopper and means for so shiffing the point of such dis-
charge that the material may be deposited at several points
successively, into the main hopper, substaniially as. sct

Tortn.

15. Tu an ﬂ[]pﬂl‘ﬂ.fli‘; for clmiginff blast furnaces, thoe
combination of 2 main hopper, a receiving hopper, o dis-
tributing hﬂppm 'Ellldn“'{‘d between the main and receiving
hoppers and having an ccecentrie discharge opening, a shut-

toer controlling the movemoent of matoerial from the distrii-

uting bopper and eans for moving the shutter horizon-
tally independently of the distributing hopper, substan-
tinlly ns sat forth.

in testiniony wlw oof, 1 have hf"ll?uﬂtﬁ E:-Lt iny hand.

._ . | ' WALTER KENNEDY.
Wiinesses :
P, K. GAITHER,
I'Rpd IKIRCHNER,
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