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UNrTED STATES

ALBREOIIT I3. NEUMANN OF JOLIET ILLINOIS

MECHANISM FOR FEEDING BLAST FURNACES

SPWCIFIeATION femnn* pa.rt of Letters Pa.tent No. 692 698 deted February 4 1902

Appheetmn ﬁled Mey Zq 1901 Serial No, 62,403,

(Ne medel )

To all whom it may concern:

“Beitknown thatl, ALBRECHT B NEUMANN, '
a citizen of the United States, residing at Jo- |
liet, in the county of Will and Sta,te of Illinois,

have invented a certain new and useful Im-

provement in Mechanism for Feeding Blast-
Furnaces, of which the following is a speelﬁ—.
cation.

The charge for a blast-furnace is enteled at
the top, and in charging it is a requisite that

the operation be pelformed in. such manner

as to prevent the escape of gas to any great
extent and so astoretain in the furnace prac-
tically all of the gas, and to this end it is the
practice to empley’ a charging means consist-
1ng of a receiver or hopper ha,vmﬂ' its dis-

eherge end closed by a bell, from whlch re-
ceiver or hopper the charge is deposited into
a receiving-chamber havmn' its mouth or dis--
charge also closed by a bell, the two bells hav-

ing an opposite relation one to the other, so

that the lower or inner bell for the receiving-

chamber will be held closed when the upper

or outer bell for the receiver or hopper 1S
opened, and when the bell for the receiving-
¢hamber is opened the:bell for the receiver
or hopper is held closed, by which arrange-

ment practically all of the gas is retained in
the furnace.

for depositing the charge into the furnace,
should be positive

operating of the feeding mechanism.

The ob,]ecb of this mveutlon 18 to construct:

a mechanism by the use of which the feeding-
bells will be eperated to have one bell held

closed as the other is opened and have the
operation positiveand reliable, with a mech-
anism possessing simplicity of construetion
and ease of operation; and the invention con-
sists in the features of construction and com--
binations of parts herem{tfter described and

claimed.

. In the drawings; anre 11s an elemtmn-;

showing the upper end or top of a blast-fur-
nace W1th the feeding-tower thereon, the up-:
per end of the. furnace and the receivers and

dropping bells for the charge being in sec-
tion; Fig. 2, a detail, b{?lnﬂ'& side elewatlon

of the meohemsm f01 epemtmﬂ'the disehm o-

The operamon of the bells,
which constitute the feeding means or devwee ‘

end reliable and at the;
same time operate under conditions not re-
quiring too much care and attention in the
- '| under the support in opening and closing the
1 bell.

e of a receiving-chamber E, entered into the

‘on the other,

 ing or dmppmwbelle Flﬂ' 3, a sectional plan

Vlewof themechamsm shown in Kig. 2, taken
on line 3 of Fig. 2; Fig. 4, a deta,ll bemg a
side elevation of a modification in part of
the mechanism for operating the discharging
or dropping bells; Fig. 5, a detail,being a sec-
tional plan view of the meehamsm shown in
Fig. 4, taken on line 5 of Fig. 4; and Fig. 6, a 60
detall showing the connectwn of Fig. 5 with -
some of the parte broken out.
The invention relates solely t0 meehamsm

55

for operating the discharging or dropping

bells, and for this reason only so much of a
blast-furnace as is necessary to illustrate the
invention is shown, it being understood that
the blast-fuarnace ontelde of the feeding mech-
anism of the invention is of any or dmery
and well-known form of construction. 70
The top or receiving end of ablast-furnace

“Ais allthat is represented ‘such top or upper

end being of the usual construction, provided
with outlet for gas and neceesery openings |
for explosion- door B. Thelower or final dis- 75
charging or dropping bell C is of the usual
construction, except that on one side it is
thickened, so as to form a bulge or risec and
give an 1nerea,sed weight on that side to main-

fain the center of grewtv directlyin line with 8o

‘the support in opening and closing the bell.
' The initial or upper discharging or droppma'
'| ' bell D is also of the usual eonstructlon, except

that on one side it is thickened, so as to form
a bulge orrise d and give an excess of weight 85
on that side to memtem the center of gravity

The bell C closes the discharge or mouth

head of the furnace, and the bell D closes the go
discharge or mouth f of a receiver or hopper
F, into which the eharge is deposited in any
usual and well known manuner, the upper end
F' of the hopper being of an increased size
or widened out and hwher on ene suie than
as usual. |

- The lnltlal Or upper bell is carried by a heL—
low rod G, the lower end of which isentered |
into the neek b of the bell and secured therein
by keysorotherwise. Thefinalorlowerbellis rco
carried by a rod H, secured at its lower end
into the neck a of the bell by a key or other-
wise and passing up through the hollow rod.
G with its upper end pm,]eetmn' above the up-
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per end of the rod G the distance required.
Theupperendof the rod Ghassecured thereto
a bar I, having on its inner face a racke, and
the upperend of the rod II hassecured thereto
a bar J, having on its inner face a rack j, in
the construection and arrangement shown in
Figs.1,2,and3. The rack-bars IandJstand
opposite each other, with the racks of the re-
spective bars facing and separated asufficient
distanceaparttoreceive between themagear-
wheel X, whichis mounted on a shaftl’, and
is so arranged as to have its cogs or teeth &
mesh with both racks. The rack ends of the
bars I and J lie between two plates, which
form a guide-head L for the racks, and this

head carries rollers {, which engage with the |

rear faces of both racks and maintain the
rack-bars in a vertical line of travel and at
thesamedistance apart, so that theoperating-
gear will be held in engagement with both
racks. |

The guide-head L is pivotally mounted on
the shaft ', and this shaft is supported in
the forked inner end of a balanced lever M,
as shown in Fig. 3, for which purpose the
shaft is journaled in boxes k&', bolted to the
ends of the lever on each side. The opposite
or outer end of the balanced lever M carries
an adjustable weight m, which can be set

properly, so as to balance the charge and the
weight of the bells, and this weight operates

through the lever to return a bell after the
charge has been dumped or deposited either
into the receiving-chambei from the receiver
or hopper or into the furnace from the re-
celving - chamber. _
mounted and supported by a bracket or ears
N, through a pin or pivot n, and the bracket
or ears depend from a beam or support , 10
which they are bolted or otherwise secured,
giving the lever the proper balance for opera-
tion. The shaft K’ of the gear at one end
has keyed or otherwise fixedly attached there-
to a pulley-wheel O for a driving cord or belt
o, which is traveled from a suitable driving
wheel and power, (not shown, ) but which may
be a driving wheel or pulley of an electric or
other motor, so that the travel of the cord
will drive the wheel O and revolve the shaft
K’ fortheshaft torevolvethegear K and move
one or the other of the rack-bars, according
tothe direction in whick the wheel Ois driven.
The hopper F is located in a tower P, of the
usual construetion, and is supported and held
in position by risers g and brackets /i, as
usual, and the balance-lever and the parts
connected therewith are located in the tower
above the receiver or hopper, as shown 1n
Fig. 1. | |

The charge after being deposited in the re-

ceiver or hopper I is to be emptied or dropped
therefrom into the receiving-chamber K, for
which purpose the bell D is to be opened and
the bell C is to be kept closed.  The initial
or upper bell D is opened by forcing or push-
ing down its carrying-tube or hollow rod G,
and this tube or rod is forced or pushed down |

The lever is pivotally

r'
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by the action of the gear K, which 1s turned
or revolved in a direction for its cogs to travel
with a downward foree or pressure against
the rack 4 of the bar I, forcing the rack-bar,
and with it the tube or hollow rod, down-
ward, moving the bell away from the mouth
of the receiver or hopper and at the same
time the cogs of teeth of the gear K, having
a lifting or upward pull on the rack j of the
rack-bar J, by which the lower or inner bell
will be held tightly against the discharge-
mouth of the receiving-chamber. The gear
X is rotated in the direction to push down on
the rack 2 and pull up on the rack ;7 to open
the initial or upper bell and hold the final or
lower bell closed by revolving the shaft K
through the wheel O, which is driven in the
proper direction for the purpose by the cord
o from the driving power. The gearis in ef-
fect held between the two racks 2 and 3, and
by reason of such retention the downward
movement of the rack-bar I, combined with
the upward pull on the rack-bar J, which 1Is
held fixed, operates to travel the gear down-
ward on the rack 7, carrying with it the head
I., turning the lever M on its pivot to raise
the weighted end of the lever, with the re-
sult that the distance of travel for the gearis
divided between the tworacksand the weight-
ed end of the lever is only raised half as much
as it would be if the gear traveled solely on
the rack which is being depressed, thus sav-
ing in distance traveled and in time required
to open the bell. The charge in the receiver
or hopper is discharged with the opening of
the mouth of the receiver or hopper by the

' forcing away therefrom of the controlling-

bell, and with the discharge of the contents
of the receiver or hopper the weight, which
before operated as an equalizer, has the bal-
ance of power and operates to at once return
the parts to normal position, closing the bell

' of the receiver or hopper F and carrying the

rack-bar J and its rack and
mal position. | |

The charge having been deposited in the re-
ceiving-chamber by the opening of the initial

the gear IK to nor-

“or upper bell is to be discharged from the re-
ceiving-ehamber into the furnace, and such
discharge is accomplished by opening the

final or lower bell, with the initial or upper
bell remaining closed. The final orlower bell
is opened by a downward movement of its
carrying-rod H; and such downward move-
ment is given to the rod by forcing or push-
ing down the rack-barJ through the engage-
ment of the gear I with the rack j of the
bar. The gear in the operation of foreing or
pushing down the carrying-rod I is given a
reverse rotation to that for forcing down the
carrying-tube or hollow rod G, and the geav
is reversely rotated by driving the shaft I,
through the wheel O and cord o, in the re-
verse direction, the cord having a reverse
travel from the operating power by which the
wheel O is reversely driven. The gear K, as
in the operation justdeseribed,is in effect held
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between the two racks ¢ andy, and by reason
of such retention the downward movement

- of the rack-bar J, combined with the upward

IO

pull on the rack- bar I, which is held fixed,
operates to travel the gear downward on the;,

rack I, carrying with- it the head L, turning

the leverM on its pivot to raise the Wemhted *
-end of the lever, with the same result, as in

the preceding Operamon of having the dis-
tance traveled by the gear divided between

. the two racks, and the leveI is only moved a

15

"~ the upward pull of the gear on the rack-bar
J, and that in opening the final or lower bell
20

half-throw, the same as in opening the initial |
o or-upper bell thus saving.in distance trav-

eled and in the time reqmred to open the
finalorlower bell. 1t will thus be seen thatin

opening the initial or upper bell the final or

lower bell is held tightly closed by reason of

the initial or upper bell is held tightly closed
by reason -of the upward pull of the gear on
therack-bar I, thus insuring the maintenance

- of either bell tlﬂ'htly closed ‘with the opening

of the other bell during the operation of de-

positing a charwe from the hcpper mto the
furnace '
T'he essential feature of the mvenblon 1S a

qmck positive, and reliable -mechanism for

30

opening and closing the bell; and other means
than the rack and gear can be utilized for
the purpose.
tureof rapid opening and closing is shown in

- Kigs.-4, 5, and 6, in which the tube or hollow

35

40

rod: has attached thereto a rod Q, by a con-
nection ¢, and the rod H has attached there-
to a rod R, by a connection 7, and the con-

nections ¢ and 7 are of a form to attach a’
~companion rod Q' for the rod Q and a com-
panion rod R’ for the rod R, the rods Q and

Q" being respectively: oppomte the rods R and
R’ in thelr relation. The rods Q and Rhave
connected totheirupperendsasprocket-chain

3, the links of which are engaged by the teeth

45

50
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- and Q' causes the chains on that side of the

tof a sprocket-wheel T\ fixed on a shaft K?,
corresponding to the shaft I, and the rods Q

and R" have a sprocket- chain S', connected at

1ts ends with the.ends of the rods forthelinks

s' of the chain to engage with the sprocket-:

teeth ¢’ of a sprocket wheel L , fixed on the
shaft K* as shown in ‘Fig. 5

or bearing /',
leverM, a,nd this shaft, between the sprocket-

wheels S and S, has ﬁxed thereto the pulley
or belt wheel O over which travels the belt
0, driven from a suitable power, as already
.descmbed ~The operation is essentially the
- same as described for the operation of the
T'he rotation-of theshaft
K*in a direction for the sprocket-wheels: to

rack mechanism.

engage and push down on the side of the
sprocket-chains connected with the rods Q

sprocket-wheels to be slacked or forced down

and at the same time tightens the chains on

the side connected w1th the rods R and R/,

A construetlon having the fea-

The shaft K?*
- has a Journa,l at each end mountcd in'a box
, bolted to the forked end of the

¥

rods R and R' exerting an upwmd pull 011_-
the carrying-rod-H to hold the bell ( closed.

The slacking or forcing down of - the chains
on the side connected With the rods Q and Q'

allows the tube or hollow rod G to drop from
the weight of the contents of- the hopper on
the .initial or upper bell; allowing such bell
to open and discharge the contents of the hop-
per into the receiving-chamber, and in such

75

operation the sprocket-wheels travel down- -

ward on the chains on the side connected with

the rods R the same as the sprocket-wheel

travels down on the.rack I, so that the lever
M makes thesame movementasthatdeseribed
for-the movement of the lever with the rack
construction.. Thedischarge of the contents
of -the hopper into the receiving -chamber

gives the weight of the lever the “balanee of
power by whieh the sprocket-wheels are-re--

turned to normal position and closing the ini-

ing the final or. Jlower bell closed. The final

or lower bell is opened to discharge the re-

ceiving-chamber by giving the shaft K?a re-
verse rotation through the wheel O and:its

30 .

tial or upper bell and at the same tune hold-

90

driving-belt, for. such rotation to cause the

_sprccket wheela to slack or force down the
sprocket-chains on the side connected with -

95

the rods R and R’ and tighten the sprocket-

chains on the side connected with the rods Q

and Q', the slacking or forcing down of the

Sprockeb -chains on the side connected with

the rods. R and R’, allowing -the rods-to de-

scend, carrying with them the rod H, by the

Welﬂ'ht of the charge in the recewmﬂ'-cham-

ICO

ber opening the final or lower. bell fcr the

charn'e to -descend into the furnace.

emptymg of the receiving-chamber gives the

“T'he - -

105

weight of- the lever M the balance of power

and returns the parts to normal position for

the next operation of filling the hopper and--
depositing the charge into the furnace.

will thusbeseen that with the sprocket wheels

— e ——

It

110

.and chains the sa,me result is obtained as Wlbh |

tlon as these apphances are’ > of a nature to
gelaek force down, or release on one side and
to draw up or hold taut on the other side,
‘with the provision of having the operation

'1'1.15'

move the lever. only half-way in order to ob-

bells --

Tt will be seen tha,t in the cperatlon of the_

tain the full lesult in openmﬂ' a,nd closmg the_ _ -

120

mechanism the pressure or forece exerted.on
the rack-bars or on the sprocket-chains-is at

one side of the central line of the carrying-

rods and ‘the bell, with the result that-the
center of -gravity would be displaced, so that

the bellin makingits movements would swing

or tlp to one side and would not open ‘and
close in a direct line, which would:interfere

125

with the closing of the bells tightly. - Ttis for

the purpose of obmatmw this objection that
‘the bulge or rise-is- promded on: each ‘bell,
the bulfre or rise being on the opposite suile-_ L

of the bell to thatof the moving device, over- |

lifting upward on the chains and through the ! coming- the tendency of the movmﬂ'devlce of °

e
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i
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the rod to overweight the bell on that side
and tip it to one side out of a true vertical
line of movement.

While I have described the construction
and operation with more or less minuteness
of detail, I do not wish to be understood as
limiting myself thereby to any greater extent
than is pointed out in the claims.

What I regard as new, and desire to secure
by Letters Patent, 18—

1. In a mechanism for feeding blast-fur-
naces, the combination of a receiver or hop-
per, a receiving-chamber having communi-
cation with the receiver or hopper and with
the furnace, an initial or upper bell for con-
trolling the communication between the re-
ceiver or hopper and the receiving-chamber,
a final or lower bell for controlling the com-
munication between the receiving-chamber
and the furnace, a rod for carrying the ini-
tial or upper bell, a rod for carrying the final
or lower bell, and a common means for re-
ciprocating both rods, oppositely acting on
the rods simultaneously in manipulating the
bells, substantially as deseribed. =
- 2. In a mechanism for feeding blast-fur-

naces, the combination of a receiver or hop-
‘per, a receiving-chamber having communi-

cation with the receiver or hopper and with
the furnace, an initial or upper bell for con-
trolling the communication between the re-
ceiver or hopper and the receiving-chamber,
2 final or lower bell for controlling the com-
munication between the receiving-chamber
and the furnace, a rod for carrying the ini-
tial or upper bell, a rod for carrying the final
or lower bell, and a common means for re-
ciproeating both rods arranged to have an up-
ward pull on one rod coincident with a down-
ward push on the opposite rod, for the down-
ward push to open a bell, substantially as de-
scribed.

3. In a mechanism for feeding blast-far-
naces, the combination of a receiver or hop-
per, a receiving-chamber having communi-
cation with the receiver or hopper and with

the furnace, an initial or upper bell for con-

trolling the communication between the re-
ceiver or hopper, and the receiving-chamber,
a final or lower bell for controlling the com-
munication between the receiving-chamber

and the furnace, 2 hollow rod for carrying

the initial or upper bell, a rod for carrying the
final or lower bell and movable within the rod
of the initial or upper bell, means for recip-
rocating each rod, the same means operating
both rods and oppositely acting on the rods
simultaneously and a balance-lever carrying

the means for reciprocating therods, substan-

tially as described.

4. In a mechanism for feeding blast-fur-
naces, the combination of a receiver or hop-
per, a receiving-chamber having communi-
cation with the receiver or hopper and with
the furnace, an initial or upper bell for con-
trolling the communication between the re-
ceiver or hopper and the receiving-chamber,

o7 692,698

t a final or lower bell for controlling the com-

munication between the receiving-chamber

and the furnace, a tube or hollow rod for car-

rying the initial or upper bell, a rod for car-
rying the final or lower bell and sliding with-
in the tube or hollow rod of the initial or up-
per bell, a rack-bar on the upper end of each
rod, a gear engaging the racks of both bars,
and means for revolving the gear in either
direction for the gear to act oppositely on the
racks and therods, substantially as described.

5. In a mechanism for feeding blast - fur-
naces, the combination of a receiver or hop-
per, a receiving-chamber having communica-
tion with the receiver or hopper and the far-

nace, an initial or upper bell for controlling

the communication between the receiver or
hopper and the receiving-chamber, a final or
lower bell for controlling the communication
between the receiving-chamber and the fur-
nace, a tube or hollow rod for carrying the
initial or upper bell, a rod for carrying the

final or lower bell andslidable in the tube or

hollow rod of the initial or upper bell, a rack-
bar on the upper end of each rod, a gear en-
oaging the racks of both bars, a head inclos-
ing the rack-bars, and means for rotating the
gear in either direction, for the gear to act
oppositely on the racks and the rods, substan-
tially as described.

6. In a mechanism for feeding blast-fur-
naces, the combination of a receiver or hop-
per, a receiving-chamber having communica-
tion with the receiver or hopper and with the
furnace, an initial or upperbell for controlling
the communication between the receiver or
hopper and the receiving-chamber, a final or
lower ‘bell for controlling the communication
between the receiving-chamber and the fur-
nace, a tube or hollow rod for carrying the
initial or upper bell, a rod for carrying the
final or lower bell and slidable in the tube or
hollow rod of the initial or upper bell, a rack-
bar on the upper end of each rod, a gear en-
oaging the racks of both bars, a head inclos-
ing the rack-bars, a balance-lever carrying
the head, and means for revolving the gear
in either direction for the gear to act oppo-
sitely on theracks and the rods, substantially
as described. |

7. In a mechanism for feeding blast-fur-
naces, the combination of a receiver or hop-
per, a receiving-chamber having communica-
tion with the receiver or hopper and with the
furnace, an initial or upper bell for control-
ling the communication beitween thereceiver
or hopper and the receiving-chamber, & final
or lower bell for controlling the communica-
tion between the receiving-chamber and the
furnace, a tube or hollow rod for carrying the
initial or upper bell, a. rod for carrying the
final or lower bell and slidable in the tube or
hollow rod of the initial or npper bell, a con-
nection common to both rods for moving the
rods, oppositely acting on the rods simulta-
neously, and a head for carrying the connec-

| tion, substantially as described.
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3. In a mechanism for feeding blast-fur- | final or lower bell and slidable in the tube or
" naces, the combination of a receiver or hop- | hollow rod of the initial or upper bell, a con-
per, areceiving-chamber having communiea- | nection common to both rods for moving the
tion with the receiver or hopper and with the | rods oppositely acting on the rods simultane- 15
5 furnace, an initial or upper bell for-control- ! ously, a head carrying the connection, and a
- ling the communication between the recelver | balance-lever for supporting the head, sub-
~.or hopper and the receiving-chamber, a final stantially as deseribed. | |
or lower bell for controling the communica- o ~ ALBRECHT B. NEUMANN.

tion between the receiving-chamber and the | Witnesses: S
o furnace, a tube or hollow rod for carryingthe | =~ TmoMAS B. MCGREGOR,

e

initial or upper bell, a rod for carrying the | ' * SAMUEL W. BANNING.
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