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UNITED STATES

PATENT OFFICE.

WILLIAM ROTTHOYFF, OF PITTSBURG, PENNSYLVANIA.

BLAST-FURNACE APPLIANGE.

SPECIFICATION forming part of Letters Patént No. 336,749, dated February 23, 1886.

Application filed June 27, 1884, S}alji_al No. 136,133, (No model.)

A

To all whom it may concern:

- BBe it known that I, WILL1AM ROTTHOYF, a
subject of the Emperor of Germany, residing
a. Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented or dis-
covered certain new and useful Improvements

in Blast-Farnace  Appliances, of which im-

provements the following is a specification.
In the accompanying drawings, which make

‘part of this specification, Figare 1 is a view

showing the top of a blast-furnace and the.
charge-hoisting mechanism infront elevation.
Fig. 2is a view showing $the same parts in
sectional side elevation. Fig. 3 is a top plan
view of the feed-hopper. o |

My invention relates toan improved manner

“of constructing the ways and mechanism for

hoisting and charging ores and other materi-
als into a blast-furnace, ,. |

The object of my invention is to so construet
the hoisting and charging meehanism that the
materials charged in said furnace shall be

evenly distributed, and that the gases escap-

ing from the furnace may be so direeted as to
prevent their lateral escape on opening the top
of the furnace for the admission of the charge,

and to so construct the hoisting mechanism as
to facilitate the hoisting and delivery of the-
material to the feeding-hopper; and to these
ends my invention consists in the construction

and combination of parts, all as more fully

hereinafter deseribed and claimed.

- The blast-furnace A is ef the usual form and

construction, and in its top is secured the re-

ceiving-chamber, which consists of the annu-

- lar metal band 2, secured in the mouth of the
- furnace, the conical band 3, supported on an

inwardly-projecting flange of the band 2, and
the conical top 4, bolted to an outwardly-pro-

40 jecting flange of the band 2 and formed of a

serles of flanged sections bolted together.
These flanged sections are formed of cast-iron,
and one or more are provided with apertures
5, which are closed by the hinged doors 6, as
shown. ST - |
In place of forming the top 4 of a series of

flanged cast-iron sections, as above described,

sald top may be formed of a number of T-
Irons secared to the flange of the band 4, the
spaces between the T-irons being filled with
metal plates riveted to the flanges of the T-
irons. ° | |

8 aud the funuel 9.

| resting on said top.

On the top piece, 4, is supported the feed-
hopper, which corsists of the receiving-basin
The receiving-basin 8 is
an oblong vessel.having its ends 10 curved and

inciined inwardly, and its sides 12 being

curved and inwardly inclined from their cen-
ters to their ends, as shown at 11, Fig, 3, said

ends being secured to the edges of the curved.

end pieces, as shown. . In the opening formed
by the ends 10 and sides 12 is located the fin-
nel 9, having a diameter at its upper and

larger end equal to the width of the receiving--

basin at its middle portion, as clearly shown.
This bupper, constructed as described, rests
upon an outward- projecting flange formed

6C -

around the upper edge of the top 4 of'the re- -

celving-chamber, the receiving-basin 8 being
bolted to the top 4,

the hopper are formed the perforated lugs 183,

and the funnel 9 merely 7o
Around the top edge of

through which pass the bolts 14, said bolts

passing up through beams located above the
hopper, as shown, the upper ends of these
bolts being thregded and provided with suita-
ble nuts, whereby said bolts may be drawn up
througly the beams, thereby raising the hop-
per from the top 4 when desired. |
Fromn the ground or stock-house floor are
erected four inelined skids, 15, formed of two

channel-irons, 16, arranged back to back and
riveted to the tlanges of two similar but nar-

rower channels located between the channel-
irons 16; or in plaee of the above construction
the channels 16 may .be united on their upper
surface by a strip of metal extending longitudi-

R0

nally along them and riveted to their flanges, '

and the channels in their under edges may be
inited by a system of lattice-work. These
skids extend up to and beyond the top of the

Q0

furnace, o which they are secured by the

brackets 17, riveted to the casing of the fur-
nace at its top.
are supported by the inclined braces 18, which

nace in the side opposite the brackets 17.
The skids and braces are firmly secared to-

gether at their top by a plate, 20, and are in-

termediately braced by the cross-beams 21,
which extend between the channel-irons form-
ing the skids aud braces, as described, ard

are firmly secured to said braces and skids by

The upper ends of theseskids- .

orac . 95
are supported at. their lower ends by the:
“brackets 19, riveted to the casing of the fur-

100
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‘the bracket-plates 22, These skids are so ar-
‘ranged as to form two traeks from the stock-

house floor to the' top of the furnace, and on

them are secured by any suitable means the |

cross-ties 23, on. which rails 24 are {fastened.

* The ends of the cross-beams 21 which brace

-+ the two inner skids pmjact beyond the skids,

~asshown at 25 in ¥ig, 2, and on these project- |
ing ends’ 25 is supported the shorteross-beam |
26, on which are secured. the Jaumaﬂg 27 for

| :_; IO

~and of distributiig
¢ : 20

?the pwat pin 28 of the bell-operating lever 29,

Theinner end of this lever extends over the
eenter of the opening in the funnel and the |
discharge-opening in the bottom of the receiv--
émg-cﬁamber and from this end of the lever:
depends the rod 30, to the lower end of which
. isattached the bell 31, employed for ine dous
 ble purpose of closing the reeceiving-chamber.
the materials which are.
- The rod 30 is at-
‘tached to the bell by a bolt passing through

charged into the furnaece.

) ‘the rod and iugs 32, formed-onthe top of the

. Bell.

.

35

4O

50

“receiving-chzamber.,

) ‘Drotef:

flanges on the two parts of the washer.

33, and extending along the rod some distancse
:&bove the mouth of th@ ‘unnel 9, as shown in
Fig. 2. On the outer en@G of she lever 29 is
atrached a cou nter-weight, 33, for the purpose
of holding the bell in a ¢l losed position, and to
the weight 35 is attached a wire rope or ¢hain,
36, which extends to the ground or foor, where

1% 1s attached to a steam wincn . or drum for

the purpose of raising the bell when 113 ras

been depre&sed DY 2 eharn‘e of ore or other
materials. 1
Immediately abova the opening in the fun-
nel 9 is arranged the stack 37, wh ch has &
diameter somewhat larger than thn opening in
the funnel 9. Thestack issosecured, by means
of the angle-plates 38, to the inner cross-beams
and skidsthat itslowerend issufficiently above

- the funnel to permit of the passage of material

55

to thefunnel, and its upper end extends a con-
siderable dlqmnce above thﬂ top of the ﬁkads,
as shown.

By means of the construction and location
of the stack 37 the gases which escape from
the furnace when the bell ig lowered pass up
through the funnel and the stack, which, hav-
ing a larger diameter than that of the open-
ing in the funnel, will collect such gases and
Hrevent their Jateral escaps., Thestack 37 is
slotted in one side to perioit of the entrance
and movement of the inner end of the lever 29.

The upper ends of the rails 24 of each track
are bent mwaruly to & horizontal plane, and
are-secared to the gides.of- iﬁﬁe Deams 2:5. just

_ thls joint a heavy. conieal
~ washer, 33, which is made in two. parts, is se-
5 cured am’und the rod by bolts passing thmugh;.
Thim?
washer, when in place, rests apona shoulder
Jusi} above the coupling between the bell and
- rod. The edges of the washer extend on aill
sides beyond the coupling and protect it from
impact of the aaterial when charged into the
The rod 30 is:also pro-
. fected by a sleeve, 34, also made in two. parts,
 baving its lower end supperteﬁ by the washer

Hin Hig,

aresupporied on vhe posts 47, secured af i}

States Patent No. 267,819, to arrange ¢

346,749

2. Outside of and in

" On the rails 24

552?‘ .:f_r}

y Wwinding-
engine on the fioor of the furnace.

arranges th&t 28 one cax is aseeﬁﬂmrr i’hg mh
13 deaeendmg. -

" The position of the car zmﬁ its bail is while
m@vmg along the main portion oF the ¢rach
clearly shows in Figs. I and 2. ' Asthe iro

10 Elwl "E}-?Tn...! : |

The e cars .
and their ropes and winding-engines are 50

over the i’ecewmg -basin ‘8, as clearly spown.
elose proximity:
L 5C the uPpe:L straight portions of Bhe rails ‘M
are secured the auxiliary rails 48, which ex-
{ tend some distance beyond the bE‘,“it portions
of therails 24. - The purpose of uhlu cons Lm{,—; .
| tion will be hereinafter stated. = SRR
run the cars . 39 whmh 315175- L
pr&mded with front and-rear Wheeis 40 and -
47, the tread of the rear vfheel.a 41, being more
uzthan double the width of th& flem ?Leam.
The front ends of these cars are wmade emm
a8 snown, and to the baek of the eaurs, nea
‘the bottmn therecf, are pivoted tae b’%ﬁ
through which said cars can turn.
i the free end of the baill 1s mtaﬁhed One Sn
of a wire yope, 43, which passes Lp oTer the
- gsheaves 44 and’éﬁ and down 1o 2

0

g

L

wheels, 40, reach the bent portion of the ;_wm -

they will f@ilow along said bent portions

the rear wheels baving the broad tread will
leave the main rails and will move up zlopg
theauxiliary rails 48, thereby causing therear
of the ozr 0 rise,. th@ front wheels inoving .
along the horizontal portion of the ralis’ ﬁ;é

:ﬁ'herehy causing the car fo agsume the *Mm—

ticn shown by dotted lines in Rig. 2, and to
dmmargeﬂ- its contents into the Bﬂ?per
“The sheaves 44 and 45 are mounied in near-

ings secured to the horizoutal heaws 486, w"é;am““

lower ends on the skids 1b, a8 shown.
it will be observed that the hwper 7 15 con-

structed 10 receive the charge ab eaeh eng, and

that said charge is & mﬁmad hj” its emv%ﬂ mm}ﬁ

mdmed sides o the gentral discharge-funndcl,

0, by which the cherge is dirested upon ihe
eam:e? of the distributing-beil, ther sby ingur-
ing an ¢ven distribution “of the charge in the
furnace, no matter at which end of the receiv-
ing-basin the charge was dumped from the ear.
By means of the nuts and bolts attached (o

the hopper, as above deseribed; said hopper

cau be raised to allow of the removal and jn-
sertion of the sections cc:mpﬂsmg the top 4 of
the receiving-chamber, when for. any reason

any of said secmons need renewal.

it will be observed that by makibg ihe nop-
per oblong I zm eénabled to bring the sa:,ada
close to the edge of the furnace, 'ﬁ‘hﬁr&i}“" obvi-

ating bhe necessity for an execessive CXUenSIOn ¥

of skids in order-to enable the cars on 52
skids to discharge on both sides of the uamﬂah

funnel, as would be the case were the n&npcr .

mrcular 28 in the nsual coustruction of fur-

nagees.

I am aware that it 18 not new, as in Uni

33108
211

i
vertical lify or alevator aﬂong and pa ﬁ.wﬂ
the h@d;? of the furnace, and ﬁso DIOVIAS §
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inclined chate extending from one side of the
recelving-hopper to the vertical 1ift; but this
fails to embody Iy invention in that by the

use of double tracks extending to and gver |

the ends of an oblong hopper the materials

can be discharged into the hepper at opposite

ends-alternately, thereby insuring not only a
more constant supply of material, but also a
more equable distribntion of the same,

It will be observed that by the above-de-
of hopper and arrange-
ment of tracks or skids
late the charging in accordance with the work-
ing of the furnace and the character of ore
employed—as for €xample, . if the- furnace ig
working down evenly, the charge is delivered
alternately at opposite ends of the hopper,the
cars heing tipped with suificient rapidity to

~ g1ve the charge the requisite impetus t0 cause

20

it to drop through the center of
‘the hopper onto the apex of

the funnel of
the bell, thus in-

~ '8uring an even distribution; but.in case the

25-

30

35

1. As an

40

~ and on opposite sides of

¢

33

- as set forth.

60

,. 65

scribed regulation
~ore-floor, thus avolding

Tranged to deliver furnace materigl at

charging

furnace is working

more rapidly on one side
than the other the

charge is deiivered in that

side onlyand the car s tipped slowly, 50 thab

apex and will be directed to the side desired.
It isan important characteristic of Iy appa-
ratas that the charging and the above - de-
can be effected from the
the necessity of the
presence of a weorkman
top of the furnace. |
I elaim herein a8 my inventing—. .
1mprovement in mechanism for
charging furnaces, an oblong hopper arranged
with a eommon central: discharge therefrom-
directly over ‘and onto ‘the apex of the bell,
and baving & receiving-chamber at each end

In combination with Inclined double tracks or
skids suitable for the movement cof cars there-
on, and extending upward one to and over
one end of the oblong hopper and the other
to and over the other end, substantially asse
forth. - | o |

2.- As an improvement in blast- farnace-
charging apparatus, an oblong hopper hav-
ing a central discharge orifice or funnel, in
combination with g receiving - chamber lo-

~cated in the mouth of the furnace, a bell for
ge-opening in the receiv-

closing the dischar
ing - chamber, ang hoisting mechanism gr-
opposite

ends of the hopper alternabeJy,__

3. . As an lmprovement in blast-furnagce-
apparatus, a receiving-chamber lo-
cated in the mouth of the furnace, in combi-
nation with 4 hopper

ceiving-chamber and adjustable to and from

the receiving_.-chamb_er, substantially as set

forth._.

I am enabled to regn-

substantially -

|

j

l'

3

1. A receiving - chamber located in the

- mouth of a blast-furnace, in combination with

a bell arranged in the discharge-orifice of the
receiving-chamber, the
necting said bell and its operating-lever, and
the protecting sleeve and washer surrounding
sald rod, substantially as set forth. L

O. In a blast-furnace, 3 recelyving-chamber
in combination with z hopper located above
said chambeér and provided -with a central
discharge orifice or funnel, and a stack ap-
ranged centrally above the opening in the hop-

{ per and having an internal diameter greater

]

{ s1de of the main

Oor attendant at the |

the central discharge, | .

located above the re- |

than the diameter of said
substantially- as set forth. . |
6. Ina blast-furnace-ﬁl_ling apparatus, an

-'oblong hopper arranged with a common cen-

tion with inclined double tracks provided with

the furnace, said Tails having
their upper ends bent so as to projeet hori-
zontally over the top of the furnace, simi-
larly - inelined auxiliary raiis arranged out-
rails extending beyond the
bent portion of the main rails, a ear provided
w:th front and rear wheels, the tread of the
rear wheels having a width sufficient to ride
upon the auxiliary ralis, a bail pivoted to
rear end of the car, and a double receiving-
basin, substantially as set forth, . . =
7. As an improvement in blast - furnace-
charging apparatus, a receiving-chamber lo-
cated 1n the mouth of the furnace and having
its walls extending -above the top of the far-
hace, In combination with g hopper supported
by such extended walls and provided with g
central discharge-orifice, substantially as set
forth. | L |
8. As an improvement in blast - furnace-
charging apparainsg, a receiving-chamber lo-.
¢ated in the mouth of the furnace and its
wails extending above the top of the furnace
and composed of partible sections, in combi-
nation with a hopper resting upon such ex-
tended wall - sections and adjustable to and
from the same, Ssubstantially as set forth,
9. As an improvement in blast - furnace-
charging apparatus, & receiving-chamber lo-
cated in the mouth of the furnace
its walls extending above the top of the fur.
nace, such extended walls being provided with
doors, in combination with a hoppersupported
by tll?e receiving-chamber, substantially as set
forth. . -~ - |

~ Witnesses: - | |
DARWIN B, WoLcorT,

suspending - rod con- -

70

78

orifice or funnel,

80

8s.

95

the
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and having*
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