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Patented Aug. 28,1008, .

Application filed Novembir 10,1806, Berial No, 288,703,

1o all whom it niay concern:
 Be it known that I, Frank C. RoBERTS, 2
citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented or
discovered new anj useful Improvements in
Furnace-Charging Apnaratus, of which the
following is & specification. o

The object of the Improvement is to se-
cure a more uniform distribution of the ma-
terials charged into the furnace. It isfound
under certain conditions as to the physical
characteristics of the materials to be deliv-
ered into the furnace that in the case of fur-
nace-charging apparatus commonly In use
the very fine material is apt to separate from
the coarser materials and lie in a certain por-
tion of the supplementary hopper. This
condition naturally leads to the finer mate-
rials being delivered to one portion of the

furnace, making it more difficult for the

blast supplied to the furnace to enetrate
the materials uniformly throughout the
cross-section of the furnace. The location

of the finer materials in the ordinary supple-
1dentical each

time said hopper is filled, and the object I

have
distribution of the materials within the fur-
nace—will be secured if provision is made
to revoive the supplementary hopper before
discharging the contents into the main hop-
per, so that the normal distribution is made
at two or more points. The manner in
which I prefer to secure the sald distribution
will be c]%arly understood by reference to the
drawings which accompany this specifica-
tion, and in which— = o
Figure 1 represents an elevation, partly in
vertical section, showing one embodiment
of my invention; Fig. 2, a section on the line
22 of Fig. 1; Fig. 3, a sectional view showing
& second form of my invention; Fig. 4, a simi-
lar section of a third form. thereof, and Fig. 5
a detail of the upper portion of Fig. 4.
Referring to FPigs. 1 and 2, A designates
the furnace-hopper, and B the bell for closin
its mouth. Tfle bell is raised and lowerag
by the steam-cylinder b, the nston-rod %,
the lever »? the link 3, and the rod b*, the
latter being sequred to the bell. -
C 1s the supplementary ho
centrally ove'r,._t,l?e, hopper A an

-4

p({:)er located

having its

k

mouth closed by .the bell D, secured to the

cross-piece d, supported by the upper section

I
BT

!

i

In view—namely, the more uniform .

‘supplementa
| tionary, the

|

| of the sa pléméntafy hopper C. The lower

section C! of ihe latter hﬂf)per encircles the
ulgpe'r section and normally extends below
the same into contact normaily with the bell
D, upon which it rests. The section (¥ is
provided with the flange ¢, under which sits
the ring ¢’, having at opposite sides the ping
or trunnions ¢* for the reception of the lower
ends of the links ¢?, decured to the forked ends
of the lever ¢!; pivoted at ¢5. The other end
of the lever. ¢* is operated by the rod c®,
which is connected fo the lever ¢, operated
by the steam-cylinder %, and the welghted
rod ¢®. The end of the supplementary hop-
per Cis provided with the circular flange c'?,
which rests on the antifrictiﬂn-wheefs et
carried by the brackets ¢*. The hopper C
13 provided with the circular rack ¢t ‘with
which engages the spur-gear ¢, driven By the
motor ¢, - '

E 1s the top of the hopper A, and F is the
distributing-chute c&rrieg by
wheels f, running on the tracks J’, two of

these chutes being provided and designed to

discharge into the supplementary hof)per C..

G 18 a skip-car (shown in dotted ines) of
any preferred construction having the wheels
g running on the track ¢’ and ¢*. -

H is a tube secured to the cross-piece d
and surrounding the rod #* to protect the
latter from engagement with the ore. |
~ The operation 1s as follows: The ore is car-
ried u E -one of the skip-cars;and dumped
into the chute F, from which it falls into the

sup
the hopper C is raised by means of the steam-

cylinder ¢* in an obvious manner, whereupon

the ore slides down on the bell D into the
hopper A and upon the bell B. The section

>’ 18 then lowered qun the bell D, and more
ore is dumped into the hopper C. The motor

the attached

Elementar}r hopper C. The section ¢V of

6o

75

8o

85

3

9o

95

¢'* 18 then actuated to cause the supplemen-

tary hopper to turn a
more or less, when the section (' is again
raised and the ore deposited in the h%)%erA.
This process is repeated, the hopper C being
turned a greater or less distance each time:
after the ore has been deposited therein. yOf
course the bell B is operated from time to
time by means of the cylinder b to
the ore in the furnace. Assuming that the
hopper is not moved or is sta-
er portions of the materials’

discharged by the skip-car will by passing

quarter-revolution,

100

deposit 10g

down the chute F and the hopper C coacen- 110
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trate lar fal{l in a definite position of the hop- symmetrical arrangement of the furnace
per C, which position may be.called X. Tﬁe charges within the furnace. In the opera-
materials are then discharged from the sup- | tion of my furnace I charge the supplemental
plesentary hopper C, as described, the finer hopper so that the materials therein shall be
s materials falling into the hopper A directly | uni ormly distributed therein. The distri- 70
under their position in the former hopper. | bution can be modified more or less by mov-
When the bell B is lowered, they will drop | ing the supplemental chutes backward or for-
into the furnace under their position X in the | ward or laterally upon their tracks, and as
hopper A.  When another car-load of mate- | the supplemental hopper 1s at each charge

to rials 1s dumped into the hopper C, the finer | substantially filled or has the materials thero- 75

}mrtions will occupy the position X, as be- | in of substantially the same depth in all por-
ore; but before the discharge of the hopper | tions thereof the discharge of i1ts contentswill
the latter is rotated so that the said finer ma- | have g symmetrical arrangement in the
terials occupy a new position, which may be | lower hopper. This charge being symmet-

15 called Y. The hopper is now discharged, | rically arranged m the lower hopper will 8o
and the finer materials will be finally dropped | when the bell is lowered be symmetrically ar-
into a corresponding position in the furnace. ranged within the furnace.” This operation
Another car-load is deposited in the furnace | js 1o eated, with the modification that the
In & similar manner, the hopper being rotated | supplemental hopper is rotated about ninety

20 to take a third position, which may be called | degrees before the charge is deposited in the 8¢
Z, and then discharged. The number of po- | lower hopper. At the next operation the
sitions into which an entire revolutiog of the supplemental hopper is rotated about one
hopper C is divided may be varied, or the | hundred and eighty degrees and at the next
hopper C may be continuously rotated and operation about two hundred and seventy

25 the materials discharged at any point where | degrees. Where the material is deposited in go
*hey might be when the section (' is raised. | the lower hopper by a rotating chute having

Lt wiil be seen that I get a more uniform | a door at its lower end and adapted to be ro-
distribution of the materials in the furnace | tated to de osit the charge at a limited por-
than with the ordinary furnaces having sta- | tion of the ]lr:))wer hopper, the materials in the

3o tionary hoppers. I obtain this desirable dis- | lower hopper will not be arranged symmet- gg
tribution preferably by revolving the supple- | rically at each charge of the upper hopper.
mentary hopper so that the distribution shall | In mv furnace the symmetrical charge in the
be made at two or more points and so that supplemental hopper is symmetrically ar-
the distribution may be made symmetrical. ranged after discharge in the lower hopper,

35 The motor ¢*® can be controlled by hand or | and the charge in the lower hopper is when 100
automatically, as may be desired. ~The ring | deposited in the furnace arranged therein
¢ will normally be out of contact with the | s mmetrically not only as to the quantity of
Hange c, as shown on Fig. 1, so as not to pre- ~the material in all partsof the annular deposit
vent the section C’ turning with the remain- | in its furnace, but also as to the distribution

40 der of the hopper C. o - | of the finer and coarser materials. 105

Referring to Fig. 3, the construction is the Having described my invention, T claim—
same as m Kigs. 1 and 2, except the lever ¢! is 1. In a furnace, a lower main hopper,
connected directly with the piston-rod of the | means for discharging the same, an upper
cylinder ¢% rendering the link ¢® and lever ¢ supplemental hopper, having a fixed bell and

45 unnecessary. ' | . a lateral portion movable to discharge'a load 110

Referring to Figs. 4 and 5, the supplemen- | in the supplemental hopper into the main-
tary hopper C is not telescopic, as in Fi 8. 1 | hopper, means for rotating the suppiemental
to 3, the side #all being in one piece and the hopper, means for moving the lateral portion
bell D being raised and lowere by the tube | away from the bell to discharge the load in

so H', which 1s connected at its lower end to | the supplemental hopper into the main hop- 113
said bell and at its upper end to the lever A ‘per arrd a connection between the said lateral
operated in any manner. The tube is raised. portion and said moving means therefor, per-
and lowered by means of the links &/, sus- | mitfing the rotation of the supplemental hop-
pended from the lever A and connected to the | per. - o

55 ring A% surrounding the pipe H' between the | 2. In furnace, a lower main hopper, 120
collars or flanges %° thereon. The operation f means for discharging the same, an upper
of the invention is as in Figs. 1 to 3, exoept | supplemental hopper, having a fixed bell and
that the bell D will be lowered -after each [ a vertical annular lateral portion resting on
partial rotation of the hopper, corresponding | the bell, means for raising said lateral portion

% to the times when the section (¥ of Figs. 1103 | above said bell, a eonnection between said 125
will be raised. The ring h* ermit‘srtie turn- | latersl portion and said raising means, per-
ing of the bell D and tube H’, while holdi mitting the rotation of the supg emental hop-
the bell against the supplementary hopper C. | per an means for rotating said supplemental
- The most striking feature of my invention | } opper. .
6§ consists in the manner in which I secure a| 3. In a furnace, a lower main hopper, 130
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means for discharging the same, an upper |
supplemental hopper, havin% & fixed bottom.
FOrtion resting

and a vertical annular latera

on the bottom, a ring swiveled about sai

lateral portion, means cooperating with said |

ring to raise said lateral portion, and means

for rotating the supplemental hopper.

Signed at Ph'ﬂa.delphia, , Pennsylvania, this

9th day of November, 1905.

s L L

FRANK C. ROBERTS.

Witnesses:
Ranoorpr H. MILLER,
L. KrRYDER LACHEMAN.
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