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Patented January 31, 1905.

UNITED STATES PATENT OFrIicrk.

THOMAS McDONALD, OF

YOUNGSTOWN, OHIO.

BLAST-FURNACE-CHARGING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 781,615, dated J anuary 31, 1905.
| Application filed April 25, 1904, Serial No. 204,695,

Lo «ll whom it muey concern:

Be 1t known that I, THoaas McDoxarp, of

Y oungstown, \Lthamnﬂ county, OQhio, hme
invented a new and useful Blast- Furnace-
Charging Apparatus, of which the following
15 a full, clear, and exact deseription. reference
being
1y part of this specitication, in w hich—
Iwm 1 18 a partial vertical section of a
blast-furnace top provide (] with my Improved
movable deflector. Fig. 2 is a top plan view
of the deHector-ring. 1*1{1'. 3 1S a vertical
cross-section of the same. I* 198. 4 and 5 are
1)11‘(1{11 vertical sections on a larger scale-
showing the ringe in raised and lowemd DOSI-

flons, amctu*elv Figs. 6 and T are detail
views hemmattex referred to, and Ifies. S and
9 are respectively a top plan and a Hldb ele-

vation showing the operating connections for
raising and lower ring the deflector.

My invention relates to the deflectors em-
plm‘ed I connection with blast-furnace-chare-
ing devices to distribute the charge. Hereto-
fore these distributers, which are usually in
the form of rings, have been held in a fived
position r clative to the bell when in its low-
ered position—t
cred to distribute the charee the distribut-
mg-ring acted upon the dropping charee in
tlm same manner at all times.

I have found that a better distribution and
more uniform working of the furnace can be
obtained by mnplm’mﬂ a vertically-movable
detlector, which is raised into inoperative po-
sition for a part of the charges and lowered
into operative position for other of the
charges.

In the drawi Ings, 2 represents the top por-
tion of a blast- tumace having the usual in-
clined hopper 3, with the hOppOI extension 4
and closed bell 5. Around the hopper 1 pro-
vide brackets 6, which are built into the ma-
sonry at separ ated points around the hopper,
these brackets being of any suitable number.
I have shown three ot these tubular brackets,
cach h.:wnm a vertical ho. eextendmﬂ thlouoh
1t to receive a lifting-rod 7, the low. er end of
which 1s bolted l}etw een the forks 8 of wings
projecting outwardly from the detlector-ring
The lifter-rod 7 is preferably prov ided

had to theaccompanyingdrawings, form- |
' therewit,
tion or head 10 with an under cut sochet which

hat 1s, when the bell was low-

' nections leading to the opet

L

- with a head or enlargement 10, which rests on

seat 11, formed in the lower portion of the
casting, when the deflector-ring is in its lower
operative posttion, as shown in dotted lines
In Fig. 1

in mdm to raise and lower the suspension-

provide a detachable connection
1, | preferably formthe enlareed por-

rods and

engages the T-head 12 of a lifting-stem 13,
W hwh extends upwardly throug I atuﬂlnu-
box 14 in the upper end of the bmclmt [‘he
socket and T-head are arranged so that the
T-head will slip into the qochet, and when
turned around will form a rigid connection
by which the suspension- rods m may be raised
and lowered. To prevent the T-head from
turning atter it is in locked position, 1 pret-
erably “drive in the locking-blocks 15 at the
ends of the entrance-slot.  These are with-
drawn when 1t 1s desired to unlock and de-
tach the parts. The lifter-stems 13 are con-
nected at their upper ends by turnbuckles
16 with three wire ropes 17, -which extend
over upper pulleys 18 to 'shfuu es 19 on the
shatt 20. ’lhou ends are secured to the
sheaves 19, and the shaft 20 may be rotated
by any Smtablwlledutllmtll such as the steam-
cylinder 21, the piston of Wllldl 1S provid
with a wire rope 22, the upper end of which
1 secured to the sheave 23, The eylinder is
provided with a valve 24, having
erating-floor, so that
the operator can shitt the valve, and th reby
move the deflector to either of its positions
shown in Figs. 4 and 5.

In using the apparatus I prefer to lift the

led

rope con- -
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deflector-ring and hold 1t in its inoperative -

position back of the hopper extension while
two charges are dropped into the furnace.

These two charges being deflected outwardly

by the bell will form an annular ridge-shape
ﬁlmp around the outer portion of the char oe.
I then lowu the deflector-ring into position
of Fig. 5 and drop, preferably, one charge into
the tmnace while thus lowered. The central
conical cavity left by the two charees will
thus be partially built up by the third chm oe,
which is deflected toward the center by l:he
detlector-ring.  The order of charging, how-
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2.

ever, may be varied without departing from

my invention. -
The advantages of my invention result from
the better distribution and more even work-

ing of the furnace. The movable detlector
affords a means for varying the distribution

to correspond with the manner of working of
the furnace at any particular period.

The shape of the deflector may be cylin-
drical, conical, or -of other desirable form.
The mechanism for raising and lowering may
be varied widely, and other variations may be
made without departing trom my invention,
since I consider myself the first to provide a
deflector which can be raised to inoperative
position or lowered to operative -position.

1. In blast-furnace-charging apparatus, a
hopper, a bell arranged to close the same, a
deflector - ring outside of the bell and inde-

‘pendent of its movements, and means for ver-
tically adjusting the ring independently ot

the bell: substantially as described.

2. In blast- furnace-charging apparatus, a
hopper, a bell seating upwardly against 1t, a
deflector - ring and connections arranged to
raise and lower the deflector-ring independ-
ently of the bell; substantially as described.

3. In blast-furnace-charging apparatus, a
hopper, a bell seating upwardly against 1t, a
deflector-ring independent of the bell and ar-
ranged around the lower portion of the hop-
per when in inoperative position, and means
for raising and lowering the ring; substan-

tially as described.

4. In blast-furnace-charging apparatus, a

781,615

hopper, vertical guides located around 1t, a
bell seating upwardly against said hopper,
operating connections extending through said
ouides and a vertically-adjustable deflector

suspended on said connections; substantially
as described.

5. In blast-furnace-charging apparatus, a
hopper, a bell seating upwardly against the
hopper, a vertically-adjustable deflector-ring,
connections independent of the bell and lead-
ing from the deflector to the exterior of the
furnace, and mechanism arranged to actuate
said connections to raise and lower the de-
lector. |

6. A blast-furnace having a hopper, a bell

seating upwardly against it, a vertically -ad-
justable deflector, connections independent of
the bell leading from the deflector to the ex-
terior of the furnace, and means at a lower
level for actuating the connections to shift
the deflector:; substantially as described.

7. In blast-furnace-charging apparatus, the
combination with a hopper and a bell seating
upwardly against it, of a vertically-adjustable
deflector suspended below the hopper inde-
pendently of the bell and arranged to deflect

the material charged toward the center of the -

furnace when in operative position; substan-
tially as described. . -

In testimony whereof I have hereunto set
my hand.

THOMAS McDONALD.

Witnesses:
Paur L. Orr,
WARREN K. PERRY.
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