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To all whom it may concern:

- UNITED STATES PATHENY

VO IOR.

N . . 1
r . .
o (%]

ALBION P. ATKEN, OF BRADDOCK, PENNSYLVANIA, ASSIGNOR_OF ONE-THIRD TO JOHN F.

LEWIS AND ONE-THIRD TO MICHAEL KILLEEN, OF BRADDOCK, PENNSYLVANIA..

BLAST-FURNACE-CHARGING APPARATUS.

No. 808,818.

Specification of Letters Patenti.

Patented Sept. 15, 18087

| « Application filed A’pﬁl-zﬁ, 1807. Serial"ﬁn.' 370 517,

Be it known that 1, ALBION

L

have invented certain new and useful lm-

5 provements. in Blast-Furnace-Charging Ap-

paratus,. of f _ _
clear, and exact description, reference being

- had to the accémg’mnymg' drawings, forming

10

- top if,--:n:ti(m. of a blast furnace equipped in

~ cOr Tig. 21s a detail

20

part of this _S}?&Ci ication, in which— J,
Figure 1 is a vertical sectional view of the
aC-
ance with my invention; _
view on a larger scale showing one way of
connecting the upper bell and the deflector

which <the following is a full,

with the turning mechanism; and Fig. 318 a

detail view on a larger scale. showing “the
turning mechanism forming part of-my m-
venfion. | - :

- r

‘The invention relates to apparatus em-
ployed in charging stock from the skip- cars

" into blast furnaces and it more particularly

- relates

30

35

40

45

" blast furnace and 3 the superstructure for unmer end of the hollow bell Tod 2450 as
- i1 -4 : _

~carrying the bells and bell-beams and the  be raised. and lowered with the rod and this
be]l:ogeratm ~mechanism, The furnace 1s |

and with a hopper-extension 6. The furnace 1 1tsendsis - 2 o

einvention

in the blast furnace is secured, the formation
of scaffolds as prevented and hanging of the

 gstock is avoided.

A further object of
vide improved means
ing mechanism is o

the invention is to pro-
by which the distribut-

into the furnace.

to the bell and hopper tyﬁe' of charg-
 ing apparatus, and the object of t!
~4s to provide improved

| ‘oved means whereby an
o5 equal and uniform distribution of the stock

erated and means by-
which large pieces of stock may be charged

The invention consists in providing novel -

means for depositing the stock in the hopper

L

“around the axis of the bell and hopper and i

the improved mechanism for rotating the de-
flector by which the stock is distributed.
1t further consists in the novel arrange-

deseribed hereinafter.

- -

In the drawings, 2 -fépi‘é.s"eiits’ "ﬂieytop_tjf 8

~ as shown is also.provided with a-distributing

ol

~_ _nace 2. Above the bell 4 and hopper & and
- carried on the superstructure 3 1s a supple-

ment and lﬁC&tiOIl of thepiﬂ'tg EI.S I_“Ilore hﬂl}" .

" ring 7 by which the’stock is directed as it is'| below the: couplng or sleeve 26 are oppo-

discharged from the hopper 5 into the fur- |

-
r

o | mental hepper $into which the stock is dis-
S _ P. AIKEN, 01|
- ‘Braddock, Allegheny county, Pennsylvania,

charged frorx the skip cars 9 which run on
the inclined skip tracks 10. A hood 11 ex-
tends wpwardly from the top of the hopper'5
anilis connected with the supplemental hop-
#er 8 so as to form a gas-seal for the furnace,
he open lower end of the supplemental hop-
per 8 being closed by means of the gas-seal-
ing bell 12. It will be noted that thus bell 12
is raised in opening instead of being lowered
as in the usual construction.

The bells 4 .

60

and 12 ave connected to bell beams 13 and 14

which are’ pivoted to the superstructure 3
and have the usual,counterweights 15.4nd 16
and these beams are actuated .to raise dnd
lower the bells by means of fluid pressure ¢yl-
inders 17 and 18. The bell beam 13 for the

large bell 4 is connected by the links 19 to

the cross head 20 and this cross head 1s ad-
justably secured to the upper end of the bell

rod 21, the bell 4 being suspended to the

lower end of this rod. in the usual manner,
" The bell beam 14 is connected by links 22

“t0.the cross head 23, this cross head being
1 secured to the hollow bell rod 24 at a point

intermediate of its ends in such manner as
will permit of the hollow rod 24 being ro-
tated. The bell rod 21 extends through the
bell rod 24 which is made hollow for this pur-
pose. Also secured to the hollow rod 24 1s
the top or gas-sealing bell 12 and on the
lower end of the rod 24, a deflector 25 1s se-
cured so as to be rotated within the space
formed by the hiepper 4 and hood 11 by this
rod when the rod is revolved by the detlector
turning mechanism. The mechamsm for
turning the deflector 25 is, as shown 1n the
drawing, carried on the superstructure 3 and
the rotary elements of this mechanism are
secured to the upper end of the hollow rod 24.

_ The deflector turning mechanism has a

sleeve or coupling 26 secured in place on the
to

65

70

79

80

G0

coupling’ is provided with oppositely pro-

jecting wings or lugs 27 and 28 on each o1
Mountéd in bearings 29 and 30 above and

sitely ficing turning jaws 31, 32, these jaws

1 being provided with inelined faces 33 and 34.
{“Thise inelined fuces by contact with the lugs

4 ,

100




15

20

25

30

35

40

49

- plemental ho _
“dumped into this hopper by the skip cars 9.

50

37 and 38 and these gears

‘bearings 42,

rights which by contact
turning of these lugs, when the sleeve

'is then raised through the

27 and 98 on the coupling 926, rotate this
coupling and through the hollow rod 24 turn
the rotary deflector 25 when

opening and, closing the upper or gas-sealing
bell 12 to permit

into the hopper 4. Kach of the sets of

turning jaws 31, 32 are attached to hollow -

neck portions 35 and 36 which extend
through the bearings 29 and 30. |

~ Keyed or otherwise secured to the outer
ends of the necks 35 and 36 are turning gears
are in mesh with

gears 39 and 40 which are on the ends of the
vertical shaft 41 which is mounted in_the
43. Also mounted on the shaft
41 are oppositely facing turning jaws 44 and
45 having inclined faces 46 and 47 and these
jaws by contact with the lug 43 on the sleeve
or coupling 26 on the bell rod 24, are rotated
as the coupling 26 and rod 24 are raised and
lowered in operating the bell and through
the gears 37, 39 and 38, 40 rotate the turning
jaws 31 and 32. The bearings 29, 30 and 42,
43 are secured together by uprights 49 and

vertical guides 50 are provided on these up-
with the lugs 48, 458°

prevent
26 is rotated. o |

In the operation of my improved appa-
ratus, the stock is hoisted in the skip cars 9
on the skip

supplemental hopper 8. 'The upper bell 12

the connecting mechanism by the bell actuat-
ing cylindér 18 and the stock in the hopper &

- is discharged in the hogper 5. As the bell 12

is raised the stock in the hopper 8 is directed
inwardly toward the axis of the hcg)per by
the sloping sides of the hopper 8 an strikes
upon the inclined deflector or chute 25 which
is secured to the lower end of the hollow bell
rod 24, and is directed by this deflector to
one side of the hopper 5. The bell 12 1s
then lowered to close the mouth of the sup-

per Q& and more stock - 1s

The bell 12 is again raised and the stock 1s
agair discharged u
is directed by this

hopper 5. Successive charges of ‘stock are
déﬁvered into the hopper 8 and it is dis-
charged from the hopper 8 into the hopper 5

eflector to one side of the

 until the desired amount of meagerial isin the

59

60

i ‘gre distributed around the a.X18

lower hopper 5. The large bell 4-closing the

-

" Jower end of ‘the hopper 5 is then lowered

and the charge of stock is delivered into the

interior 2 of the furnacer = .

The operation -of raising and lowering the
top bell 12 also, rotates the deflector 25
through a part of a revolution, as shown be-
ing slightly more than one %arter turn, and
in this way, the successive skip loads of stock

the rod 24 18
raised and lowered by the bell-beam 14 m |

the stock to be discharged

track 10 and is dumped 1nto the
bell beam 14 and-

on the deflector 25 and

of, the lower |

i

end of

and lowered by

faces 46, 47.

808,818

hopp

the interior of the furnace.

The above described operation is repeated
as often as is necessary to keep the stock at
the desired height within the furnace cham-

ber 2. When the bell 12 is raised and low-.

er in such manner as will equally dis- 65
tribute the coarse and fine materials within

70

ered by means of the bell operating mechan-

ism, the sleeve or coupling 26 on the upper

ered and when this coupling is so actuated
the oppositely facing

lugs or projections 27

the bell rod 24 is also raised and low-

79

and 28 on the opposite ends of the couplng ,

the turning jaws 31 and 32 and are turned
through a part of a revolution and through
the rod 24, turn the inclined deflector 25 on
the lower end of this rod. ' '

contact with the meclined faces 33 and 34 on |

80

As shown in the drawings there are four

projecting jaws 31, 32 on each of the necks
35 and 36 and these jaws are rotatably

&5

mounted in the bearings 29 and 30. .The
ends of the necks 35 and 36 are provided - -
with the gear wheels 37, 38 by means of

which the jaws 31, 32 are rotated. The
gears 37, 38 mesh with similar gears 39 and
osite end

40 which are mounted upon the op

90

of the vertical shaft 41, this shaft-bemng car-
ried in the bearings 42 and 43. Adjustably

secured on the shaft 41 are turning jaws 44
and 45 and the inclined faces 46, 47 of these
jaws by
ing part of the cross head and which is raised
the opening and closing of
the small bell 12, are turned on their axis
and through the meshing gear wheels rotate
these wheels and the projecting turning (aws
31,32. -~ | -

As shown in Fig. 3, the turning jaws 31, 32
each have four inclined faces 33 and 34 while
the turning jaws 44, 45 each have six turning
By gearing the turning mech-
anism as shown, each time the bell 12 1s

contacting with the finger 48 form-

95

100

109

lifted the bell rod 24 and deflector 25 are
turned one-eighth (3): of a revolution by-the

lugs 27 contacting with the inclined taces 33

on the turning cf aws 31 and when the bell rod
24 and incline

96 contacts with and is turned by the in-
clined faces 34 on the turning jaws 32. The
raising

and lowering movement of the sleeve.
26 through the lug 48 also turns the shaft 41

110

chute or deflector 25 is low-
ered, the lug 28 on the lower end of the sleeve -

through the inclined faces 46, 47 on: the turny -

ing jaws 44 and 45 and this s
gears 37, 38 through & part of a revolution

31 and 32.

shaft rotates:the
_ 120
and the gears 37, 38 rotate theturning Jaws

Tt will be seen that by. the above desqubed -

operation that in addition to the anfount the
turning jaws 31, 32 cause the inclined chute
25 to be rotated, the inclined jaws 44, 45,
turn the chute 25 an additional amount
which will vary depending upon the ratio of

125
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‘age of the coke is reduced.

iH

. h

_. : | .-.._H." L | - | ) . S I;,,-"f:#' | P . x ‘ :

the gears on the vertical shaft 41 with those | 5. Apparatus for charging blast furnaces 6¢
| A-COTNPEISING 4 b;;lfi and hopper discharging

into the rurnaee, a stationary supplementaﬁ |

on the necks 35-and 36. o
The advantages of my invention are1tiany.

=

The inclined chute 25 is in thespace between

the upper and lower bells] in this way permit-

than is possible with the throat construction
heretofore -used. | -

- -

By loéating the inclined chute 25 at a point |
between the upper and lower bells the fall.of

tlie stock is retarded and in this way break-

By means of the turning mechanism for
the chute 25, the stock is charged into the
hopper 5 and each charge is deposited 1

charge in the same- position in the hopper
until after a large number of skip car loads or
charges have been deposited in the hopper.
The stock is distributed around the axis of
the bells and furnace so as to equally distrib-

- ute the coarse and fine materials in the stock

95

30

35

40

in layers within the furnace. =
‘Modifications in the cofistruction and ar-
rangement of the parts may be made and

other than the turning mechanism shown

ting larger pieces-of stock tobe charged

may be used without departing from my in-

vention.
I claim:— I
1. Apparatus for charging blast furnaces
comprising a bell and hopper discharging
into the furnace, a statio‘nar}r;‘supplementabl

hopper discharging radially inward above
~the first. hopper, an .inclined distributing

chute or deflector between said hoppers and
mechanism for rotating said distributing
chute or deflector; substantially as described.

2. Apparatus for charging blast furnaces
comprising . & bell and hopper. discharging
into the furnace, a supﬁ;lemen'tal bell. and
hopper discharging radially inward above the

- first hopper, sald su _plemental hopper being

50

‘stationary, an inclined deflector between |

said hoppers, and mechanism for rotating
said deflector; substantially as described. - .-
3. Apparatus for charging. blast-furnaces

comprising a bell and hopper” discharging
into the furnace, a supplemental bell and
hopper discharging. radially inward abave
the first hopper, said supplemental hopper

- being stationary, a hood connecting said

2t
st

60

hoppers to form a gas seal, an inclined de-
flector between said hoppers and mechanisni

for. rotating said deflector; substantially as

deseribed.

4. Apparatus for charging blast furnaces

“comprising a bell and hopper .,d_iS_Gh&rgiD§

into” the furnace, a supplemental bell and’

hopper discharging into the - first "li'o‘ppﬁr,.

means for opening and closing said belis, an |

inclined deflector between said hoppers and

mechanism adapted to-rotate said deflector
when said supplemental bell is actuated;
substantially as described.

‘mental hopger

&

-

hopper dis/g;}fé,rging- radially inward above
the first Jm%)per, a rotating deflector or dis-
tributing chute located below the supple-

ector to distribute the stock

the rotary

fo varying points about the axis of the bell

and hopper; substantially as described.

6. Apparatus’ for charging blast furnaces

comprising a bell and hopFerf"dpening mnto
the furnace, a supplemental bell and hopper

74

and mechanism for turninge -

79

above the first bell and hopper, means for

vertically moving said bells in opening and
such manner that the chute 25 does not dis- |

closing the mouths of said hoppers, a de-
flector or chute rotz}t’z/tblymountléd between
the bells and adapted to move vertically
with the supplemental bell and mechanism
for rotating sgid chutte about the axis of said
bells when said supplemental bell 1s raised
and lowered ; substantially as described.

- 7. Apparatus for charging blast furnaces
comprising & bell and hopper opening mto
the furnace, a supglementa ‘bell and hopper

above the first bell and hopper, means for

“yertically moving said bells 1n operning and

closing the mouths of said hoppers, a de-

flector or chute rotatably mounted between

- the bells and adapted to move vertically

l

deseribed.

with the supplemental bell when said bell is
raised to open the supplemenial hopper and

mechanism for rotating said chute when said

supplemental bell is raised; substantially as
described. . S

8. In blast furnace charging apparatus,
the combination of a vertically movable bell

S0

90

95

10

rod having a coupling or sleeve, lugs on said

sleeve and turning jaws having inclined faces
adapted to contact with'said fugs anc rotate
the %ell'md . substantially as described.

9. In blast furnace charging apparatus,
the combination of a vertically movable bell
rod having a coupling or sleeve, lugs on said

‘sleeve and oppositely facmg turning jaws
‘having inclined faces adapted to contact
with said lugs and rotate the bell rod; sub-

stantially as described.

" 10. In blast furnace charging apparatus,

the combination of a vertically movable bell
rod Having a coupling or sleeve, lugs on said
sleeve, rotatable turning jaws having m-

11

clined faces adapted to contact with said lugs

and rotate the bell rod, a non-rotatable.lug

on said sleeve and a-second set of rotatable
turning jaws havinginclined faces adapted to
contact with the non-rotatable lug and rotate
the first set of turning jaws; substantially as

11. In blast furnace charging apparatus,
the combination of a vertically movable bell
rod having a coupling or sleeve, lugs on said

sleeve, oppositely facing rotatable turning

jaws having inclined faces adapted to con-

0

110

3

120

=
Lt




4 898,818

tact with said lugs and rotate the bell rod, a | In testimony whereof, I haye hereunto set
non—r?tat_able lulg 01f1 said sleeve a,ll)lld'a, second | my hand. R
set of oppositely facing rotatable turning L 5
- jaws hav%xli inclined faces adapted to con- . - ALBION P. AIKEN'_ |
5 tact with the non-rotatable lug and rotate | Witnesses: | -
the first set of turning jaws; substantially as G. E. F. Gray,
described. | - HRANK A. POWER.
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