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.- erating and dumping mechanisms which ar
25 usually cinployed in couneétion-with blast-

- furnace-charging apparatus and: to provide:
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insection; of the apparatus at tha base of the

nuce, and Fig.

~The object of our invention is to do
.witi. 'the expensive und tomplicated skip op- | 7]

E - bell orgasseal at the top of the furnace, which
{ is normally held in'closed position by a‘coun-

- 30 nace and discharged vach by a simg
. 'Ing movement of the engine. - .

-+ To this end our

eble tracks, a bucket-carrier arranged to ru
‘on sald tracks and to carry the buckets o the
1up of the furnace and discharge them_by &

of parts,
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T aldl whom it ey concern:

B¢ it known that we, Epwarp L. Forp and
Viarues F. Parks, of Youngstown ~-Mahon-
uy county, Ohio, have invented & new and
useiul Idast. Furitace-Charging Apperatus, of
wiicl the following is o full, clear, and exadt
description, refercnce being had to the ac-

wowpanying drawings, forming part of this
specification, in which— - 7 |

Figure 1 is an outlineor diagrammatic view
showing in side clevation the general ar-

-rangement of the apparatus embodying our

invention. Fig. 2:is a'side elevation, partly
furnace.  Kig. 3 is 4 similar view showing the
_a]p naratus &t the top of the furnace in side
elevation. Iig. 4'is a similer-view showing
the same 1o rear elevation. - Fig. 5is a plen

view of the appazatus at the base of the.fur-
6 1s a front elevation of the. __ . AL 15 . -
co i oedirenr 0 Ly L rod 16, having at its upperend a T-head 17
AWaYy

sane, ¢ .

O
-

aTe.

instead a sunple and practical bucket system
- .so0 arranged that the buckets-may beloaded .
-and taken successively to the top of the fur-.

[ =

invention’ consists in §i

provision of an inclined frame extending to
the top of the furnuce-shaft and havine suit-

iiting .movement, together with  suitable
means for operating the same. - We also

vide & movuble t”Ele‘ﬂ CATTIOr ArTS a-eg
bring the loaded bucket

turn the empty buckets to receive a fresh

constructioil, arrangement, and cormbination

le operat- i*ﬁﬂism; {shownet23.)' '

36

I’f; 1 & reciprocating rotary movement through an
~d bucketd into position to be
carried /to the top of the furnace and to re-

| tion t6 Yeceive a fresh

all substantially as hereinafter de- |
scribed, and pointed out in the append ed |

el kb - —

suitable frame provided at each end with the
wheels 4 and having at its upper end at each
- side seginent-shaped grooved plates 6, over
t which run the bucket-suspending chains 7. 6o
| These chains are connected at one end with
| the carriage at the points 8 and at their free
ends to a cross-bar 9, having hooks 10 for en-
gagement with the buckets: The carriage is
raised and lowered by means of a cable 11,
| which passes over.a, wheel or sheave above
the top of the furhate, thence downwardly
‘around the drum 13/ and to the engine-shaft.
‘The upper portions, of the track-rails 2* are
*_ ﬁﬁrﬁ'&t}‘] inwardly éver the top of the furnace,
and the inner rails are provided.at their ends

65
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i with the stops 2P for the front wheels 4 of the

-

The buckets 14

he buck are formed with a bottom
ﬁe—epening ‘which is" normally closed
ell 15, to avhich is connected a lifting-

~discha
by ab

Eﬁrehgagement with the hooks 10%f the bar9.
- 718 designates an upper vertically-movable
o

terweight 19, acling through a lever 20.
~+21 is the receiving-hopper, which is closed
by the usual lower or main bell 22, -which is

“Taised and lowéred by, the usual lever mech-

" 24 designates- one of the furnace relief-

[
I

~pipes, closed by the valve 25. '

1 26 1s & horizontal‘turn-table which is lo-
“cated in & pit at the base of the fuirnace adja-

u 9e
cent to the stock-bins and below the lower .
end of the iclined frame 2. The table 26 is
suitably . mounted upon rollérs. 27, which
travel on a track 28, and is arranged to have -

. - 95
arc of about one hundred and eighty degrees
for the purpose of bringing the loaded buck-
ets into position to be engaged by the hooks

10 and to return the empty buckets into posi- -

Celve & E:ad, as shown at the 100

Eg-hﬁnéﬂdEQf Fig. 2 and at the bottom of
29 designates tracks upon which the cars

of frames carrying the stock can be run over

claims. . -1 the pit for the purpose of filling the buckets. 10g
In thé acoompanyiug drawines thé nu- | e table 26 may be actuated by any suit-
meral £ designater 8 suiale snewuad frame | able means. We have shown two hydraulic
leading 1;v41 the base to the top of the fur- | oylinders 30, having their plungers connected
nase-shift § and provided at each side with j by rod 31, upon which is mounted & grooved
mnet and ounber rails 28, between which e I wheel or pulley 32. = Chains 33 and 34 es#tend 110

arFac v d-te vom the wwheela 4 of & bucket «ox-

{from this wheel 32 around the idle wheels 35

fwer o cvrviage 8. This carringe consintz uf & | and 36 and are connected thence to the re--

*
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~us the bucket comes to rest 'upoa the top of .
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Y | . | . |
spective druins 37 and 38, which are secured ' 47 at the top of the tracks 2@,

to a central upwardly-extending shaft 39 on
the table 26.  Through these connections the
alternate operation of the two eviinders 30

825 (G453

!

These e

or recervers are shown in tilted position in

cllects the-reciprocating rotary movement of i
thie earviage and to which the cable 43 s a1-

A d ‘
the table 26 to move the buckets from ane
position to the otherm the manuer above de-
scribed. T

e,

3 and consist each of a slotted franwe,
with track-surfaces into which the wheels 4
run and which can be tilted upwardly witl,
tached. .

The mivnnt&ges of our mvention result

40 designatessuitable stop or buller springs="1vom the Hilng)lu'it;' of - the apparatus and

whieh are arranged to <to
s deseent., . |

41 15 a0 cunde-wheel Tor the cable 11, which
15 attached to the carriage

p the carriage 5

L]
E N R I R -

A at™ pomt neag |

42 15 a coudtterweight. connected to a rope |

or cuble 43, whieh 1s attached to the frame of

the carrtage 5 for the purpose of returning it

to Its proper position alter it has been raised
or tlted to discharge the'buckets in tlie man-
ner hereinafter deseribed. N

44 1= stay conneetion for the rope or

cable 43,

The operation i1s as folows: The table 26 is
actuated to move a loaded hucket 14 into po-
sition tg be enguged by the hook 10 of the
carrtage 3, which at the same tine refurns an

“empty bucket into position to receivedinother

load.  The engine is then operated to raise
the carriage 5 by means of the cable 11 to
the top of the furnace.  The froint end of the
carvingestrikes the stop projections 2¥ and the

track of themmerteack-rails 2+, and continued |
. 1. .

pull onthecable 11 eauses the carriage to turn
on the axis of its front wheels as centers
mto the position shown in dotted lines in Fig.

1. This tilting movement of the carriage |
lowers the chains 7 and bar 9 to bringthe

bucket to rest upon the top of the furnace in
the manner shown.in dotted lines in Fig. 3,

the guide 46 being provided to properly cen-

ter the bucket as it comes to rest.  As soon

the. furnace the continued slacking of the
chains 7 lowers the bell 15 and discharges the
stock upon the upper bell or gas seal 18.

The weight of thé stock on this bell over-.
comes the action of the. counterweight 19,

and the bell lowers and discharges the stock
into the hopper 21, upon the lower bell.22,
The engine is now reversed, the coutter-
weight 42 acts to. return the carriage 5 to
1ts normal position on the tracks 2*, and the

“carriage descends to the base of the furnace
_for another bucket.

The position of the

55 buckets on the turn-table 26 is such as to

6o

~cable to rise and fall with the carringe we
65 prefer to provide tilting guides or receivers |

bring the T-heads 17 of the rods 16slightly
above and forward of the hooks 10 when
the carriage isin its lowered position, so that
as the carriage, starts to rise the hooks will
automatically engage with the buckets.

The counterweighted cable 43 mayv be con-
nected directly to the frame of thecarriage 5;
but in order to make it unnecessary for this

5

4 ulireesh sles e - T, T B Bl . s —
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[rom the rapic
may be loaded and raised to the top of the

[urnace and discharged-by a single operating

moveuent of the engine. | |

Various changes may be made in the (e-
tails of construction and arrangement of 1he
several parts without departing from our in-
venton, smee

What we elaim is— |
- 1. The combination with a blast-furnace
having an inclined track leading to its top. of
a éarriage movable upon the track, said cur-
riage having bucket engaging andsupportine
means, and nieans for tilting or raisimge the
lower end of the carriage away from the track
when it reaches the top of the furnace to
thereby lower its bucket-supporting portion :

substantially as described.

2. The combination with -a blast-furnace
having an inclined track leading upwardlv to
the top of the furnuce and carried horizontally
over the furnace at its upper end. a carviave
arranged to runon the track and having flexi-
ble bucket engaging and sSUpporting means,

and means for tlﬁ;mg the carriage to thereby

lower and discharge the buckets; substan-
tially as described. o .

3. In' "blast-furnace-charging apparatus.
the combination with a track leading to the

| top of the furnace and having a stop at its
upper end, of a carriage movable upon the

track, actuating means for the carriage con-
nected to the lower portion thereof, and s
bucket engaging and supporting device car-
ried by .the upper portion of the carriage to-
gether with a bucket arranged to be engaged
by and disengaged from the carriage; sub-
stantially as described.

4. In blast-furnace-charging apparatus, a
bucket-elevating carriage of segmental shape
at i1ts upper end, bucket-supporting chains
or the ll; e connected  thereto and passing
over sald ends, and means for tilting said car-

‘riage about the axis of its upper wheels; sub-

_ stantiallilas described.

e

5. In blast-furnace-charging apparatus, a

bucket-elevating carriage having upper and

lower sets of wheels, grooved segments at its
upper end, bucket-elevating chains connect-
X to the frame and carriage and passing
over the segments, and ineans for tilting the
carriage about the axis of its upper wheels;
substantially as deseribed. S

6. In blast - furnace - charging apparatus,
the combination of a track’ leading from the
top of the furnacc and extending forwardly

manner m which the buckoets:
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- means connected to the upper portion of
carriage, and means:for moving the carriage | .

525,648

movable upon the track, bucket-enga
the
about the axis of its upper wheels to lower
the bucket-engaging means to discharge the

 bucket; substantially as described.

1O

L5
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0S-
- tion after tilting; substantially as dasen%&d.

substantially as deseribed.

7. In blast-furhace-charging appamt’ﬁs", an

inclined track leading from the top of the
furnace, a carriage movable upon the traek,
bucket engaging and supporting means con- |
‘nected to the carriagé, means for tilting the
~ carriage about the axis of its upper wheels to | |
lower the bucket-engaging means, and means

for returning/the carriage to.its normal

8. In blast-furnace-charging apparatus, an

‘inclined track extending to the top of the

furndce, a carriage movable upon said track

and arranged to swing about the axis of its |

upper wheels, and a counterweight arranged
to return the carriage after it has been tilted;

9. In blast-furnace-charging apparatus,an
inchined track extending to the top of the
furnace, a carriage movable upon the track,
bucket engaging and supporting means ¢on-
nected to the upper portion of the carriage,
means for tilting the cartiage at the top of
the furnace to lower the bucket-supporting
means, a rest for the buckets at the top of the

to close the same and having means for en-
gagement with the bucket-supporting means
of the cacriage; substantially as deseribed.

10. In blast-furnace-charging apparatus,

the combination with an inclined track lead-

40
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- serbed.

ing to the top of the furnace, and & tiltable

carriage movable upon the track and having

bucket-supporting means, of a bucket sup- |
-ﬁt}l‘t or rest at the top of the furnace, a bucket
-having a vertically-movable bell arranged to .

close 1ts discharge, and provided with means

means of the

carriage; substantially as de-

11, In bl&st-f*ama,cé—ﬂh&rging -&ppamtus,

the combination with an inclined track lead- |
30 ing to the top of the furnace, and a bicket

elevating and discharging ea.rria.%e movable
thereon, of a turn-table at the

-‘b’?’ei?--t'hé Bame, & bﬁékﬁineleﬁ&tihg tarriage |
' as desertbed.

| e_mgty buc
as

the combination with'# traak
‘top of the furnace, and

a

engagement by the carriage; substantially

12. In blast-furnace-charging %PFﬁTﬁtﬂﬂ,

[ . »

L E?&tan% ing
and discharging carriage movable thereon, of
a turn-table- at the bottom of the furnace,

g

“bring the loaded buckets in position to be
the carriage and to return the.

engaged by E _
iets for a new load; substantially

escribed. . .

13. In blast-furnace-charging apparatus,

the combination with an inclined track lead-
ing to the top of the furnace, a bucket elevat-

ing and discharging carriage movable on the

| track, bottom discharge-buckets adapted to

be engaged by and disengaged from the car-

furnace, and a bucket provided with a bot- |
tom discharge-opening and a bell arranged

riage, and means for effecting the discharge of

the buckets at the top of the furnace without

separate motion of the engine and means

for delivering the buckets to and supporting

=

brmg the bucketsinto and out of position for -

55

6o

75

them in position to be engaged by the car-

riage at the baseof the furnace; substantially

i |

as described.

—

14. In blast-furnace-charging appar,&.ﬁrs, |

the combination with an inclined track lead-
ing to the top of the furnace, a bucket elevat-
ing and discharging carriage movable on the
track, bottom discharge-buckets, and means
for effecting the discharge of the buckets at
the top of the furnace, with one continuous

' motion of the hoisting-engine; substantially

- as described.

fraitih-Hri

1

15. In blﬂ.st;-'fux:nace‘-{:h&rging apparatus,
the combination with an inclined track lead-

ing to the top of the furnace, a bucket elevat-

ing and discharging carriange movable on the

| track, bottom discharge-buckets adapted io

{ -In testimony
‘set our hands. -

‘ ase of the |
furnace, and means for actuating the table to |

be carried b}" the CB.rria,ge ,'and means for ef-

| fecting the discharge of the buckets at the

90

95

top of the furnace by a continuous motion of

nd p , the hoisting-engine and without separate
for engagement with the bucket-supporting |

motion of the engine or auxiliary means; sub-
stantially as described. '
whereof wé have hereunto

- EDWARD L. FORD. .
-. . CHARLES F. PARKNS.
- Witnesses:
JNO. R. MORGAN,
D. G. Kixag, ?
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