F. C. ROBERTS. ,
BLAST FURNACE CHARGING APPARA_TUE.

APPLICATION FILED APR. 2, 1008,

)
[
-
|
I~
Y,
B~
|
L
s
res
u
b
&
3
ey

9 SHENTR—SBELT 1

.1.

..I'J‘.r..p‘..i' b I
Py
L 'n-'n.

..i".f..l".a"f.!"i" .
,..- "- B h
'r.r-".l"

"
-~

—_ ,._____.b_....ﬁ_...

-rr..-.-l.-...___.n 1 T ......f..a- i

iy

Y

Q

-..__,.#.r.__,_....d:._...._.n-..r.rd.u.. LA LR L R TR T -
Spdthrdty .f...,,.,;ﬁ,..
\\ . \“ﬁ-\._.....____ EA AR PN H\h\%\\\ﬁkﬁ\\i&ﬂn ..____. ._.\\ /..-

..amw,.
Q

'd
by »
L I
-
Nl 3
t !
Y it
E n
.._. |
1 .-._
N
1
¢ )
____. Ts
‘. 1
[}
A i
¥ "
L
A

mw"

LD IC. BTT T EYT T

Ext F o b oot g o BT F A o T W ._..um....

.f..,..,..f

ﬂéﬁaﬁ

INVENTOR
MGW

\H\H&\H&Hﬁ\\

.. _.....
S ()

\s\...\h.i._c.um\._..h._..\b_.....,_.\\\mﬁn&\\h\\bﬂ.ﬁh\uﬁ\h\x .N

oy

O 1 S

oSN

LT e X e e i T e R L A R T e W A R A R A R R R R LR e R R .......__./

T J

t__‘i..__.}_._“}_- A AP T LE R EEF TR ¥ R WS nh\\n\i\h\hh

A\ /% \® B O o

< M X SNy
- N -
. “_....._..

...E
.,...,,,w..,? %

ATTORMEYS



I!

029,831,

=t
4

5 /W%mcéﬂ/

F. C. ROBERTS.

BLAST FURNACE CHARGING APPARATUS.
APPLICATION FILED APR. 2, 1006,

Patented July 27, 1909.

2 SEEETS—SHEET 2.

4 luv:HTnn

%«4&0
by

ATTORNEYS



UNITED STATES PATENT OFFICE.

"
T il ik — A L e e ey = T 7 R T e p—— k. . o g

RANK C. ROBERTS, OF PHILADELPHIA, PENNSYLVANIA

BLAST-FURNACE-CHARGING APPARATUS.

e gy =,

No. 829,631,

Specification of Letters Patent.

—p- L

 Patented July 27, 1909,

Application filed April 2, 1906. Serial No. 309,245,

To all whom it may concern:

Be it known that I, Fuank C. RoBerts, a

- atizen of the United States, residing at

i

1

|

34

Philadelphia, in the county of Philadelphia
wnd State of Pennsylvania, have invented
or discovered new and useful Improvements
n Blast-Farnace-Churging Apparatus, of
which the following is a specification.

My invention xelates to apparatus for
charging blast-furnaces, and more particu-
larly to those which have a rotatable supple-
mental hopper. ‘ '

It 1s one of the objects of my mvention to
provide a novel meaus for supporting: and
operating the bell or equivalent discharging
device for said hopper. |
for’ the removal of said hopper from over
thee furnace-top in order to pérmit repairs,
as, for example, the renewal of the bell or
other parts of the main hopper.

- Other objeets thereof will appear herein-
after. | | - |

- Referving to the drawinges. Frgure 1 15
a central vertical section, showing my inven-
Lion; Fig. ¢ an elevation partly m section
showing the supplenenial lropper moved on
its trueck . |
truck for ]if('ing'um'l moving the muin bell
and its supporting’ ring; and Iig. 8, an en-
larged view, partly in section showing the
branch pipes 23 and 24 with their valves,

Ou the drawin

~ hopper of a blast-furnace lop and 2, the bell

.
-

therefor, which is suspended from the rogl
3 pivoted to the lever 4, operated i any de-

- sired mannor.

10}

Cor m any other desived ant er.

b0

h o 1s the supplemental happer, which - is |
shown supported  direct 'y on thé cirenlay

casting 6 carried by the brackets 7 secured
to the structural work on topr of the furnace,
bui the hopper 5anay he su prorted on wheels

the casting G is seated in a aircular I'ecess 1n

the hopper 5 so thut the latter can neither
ryse nor fall independently of the caﬁtin%.
10

1he ‘hopper 5 is revolved by any suitab

notor, acting through thewshaft 10 having
the universal joints 11 (one only shown), the
pimion 12, and the circular rack 18 secured
to the said hopper, but other means may- be
used -for rotating the hopper.,
- The bell 14 of the hopper 5 is supported
by the hollow rod 15, attached by the wab-
ble joint 16 to the hollow piston rod 17 pro-
vided with the hollow piston 18, working

e

It is a further object thereof to provide

frony over the Mirnace and a second

28, 1 represenis the main

|

|

}

|

ﬂ

Preferably |

I
|

passing through  the

steam ix

T

| hopper

— Pk i —— e

| 1 the steam cylinder 19,
| 1 extension of the

the rod 15 being
piston rod. This cyl-
inder is supported on the truclk 20, having
travel on the rails 21, so that the supple-
mental hopper when connected to

by the rods 41 (only one shown) and the

eyes 42, may be moved to one side as shown

on Fig. 2, for the insertion and removal of
the main bell 2 or for other purposes. The
rod 3 extends up through
piston rod 17, the piston 18, and
cylinder head of the cylinder 19.

Steam 1s su
i}i}){? 29

the upper

22, which has the branches 23 and 94
eading respectively to the inlet port 25 and
the exhaust port 26, both opeuning into the
cylinder below the piston 18. The inlet

branch contains ghe check-valve 97 gpening

and the exhatist branch
away from the cylin-
L 1s provided with the

toward the cylinder
a checl-valve openin
der. The inlet branc

the truck

the rod 15, the

60

65

pplied to the cylinder 19 by the -

70

75

cock 20 and {he exhaust branch, with the

the amount of steam

cock 30, to regulate )
branch pipes. A by-

&0

pass 1, contalring n I‘t‘gll]ﬂlin%h\'ah‘& 39, 15

provided around the check-valve 97 The
adinitted to and exhausted from-the
pipe 22 |
Is provided with the inlet pipe 33, the ex-
haust pipe 34, and the port 35 connected to
the pipe 292. S - o
_ 30 represents the skip cars which deliver
their charges into the

bemg protected from tne ore, etc, as they are

_ are dumped upon the chutes,
down which they run into the supplemental
hopper 5, the wei
'The.steam passes into the ¢cyhinder through
the pipes 33 and 22, the branch pipe 23, and
the mlet port 25, the check-valve 27 perinit-
ting the steam to pass freely. When it is
desired to lower the bell 14, the val
turned so as to conneet the pipes 22 and 34.
The steam beneath the cylinder esca]ﬁes by
way of the exhaust port 26, the branc pipe
24, the pipe 22, and the exhaust pipe 34
check-valve 28 permitting the steam to pass
freely. As the steam.exhausts, the piston
and 1ts lond Jrop, the load esea ping into the
main hopper through the space befween the

adjustable chutes 37,
&nne on each side of the gylinder 19, the latter
ischarged from the skip-cars by.the vertical
| plates 38, secured to the sides thereof. The

parts being as in Fig. 1, the ore, etc. fram
the skip-cars

ght being sustained by the
‘steam below the piston 18, | b;

, the

)y the 3-way valve 32, whose CRSINY

85
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valve 82 15

105

119

o und its lowered bell 14. When the -
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. Y .
Jiston passes the port 26, the steam below it | 1 do not it myself to the pmcise‘ dvtails
forins a cushion, the check-valve 27 prevent- | shown and described, but desire to include

o

iU

15

20

25

30

33

40

45

a0

i34

co

65

.were sufficient only to kee

g the escape of the steain. The piston is,

however, permitted to continue its descent at |

dimnushed speed by reason of the hy-pass
31 having therein the regulator-valve 39.

Owing to the by-pass the piston settles |
quictly to the bottom of the cylinder. As

soob as the supplemental hopper has been
discharged, the valve 82 is moved to supply
stenin again to the cylinder to canse the bell
14 to rise and close the bottom of the hopper
5. Adfter this hopper has been again filled,
1t 1s rotated ninety degrees, for example, and

discharged as before.  The hopper 1s again |

filled and ro!ated one hundred and eighty
degrees, for example, and then discharged
and so on, 1In order to provide a uniform dis-
tribution of the fine and coarse material in
the main hopper and the furnace. |
It preferred the hopper 5 may be rotated
continually during use, or several charges
may be dumped at any quadrant or other
point before the rotation of the supplemental

hopper to another quadrant or other position..

n revolving the supplemental hopper 5
the piston, the piston rod 17, the piston 18,
and the bell 14 all revolve wit 1t, the weight
of all with a large portion of the load in the
hopper being supported by the steam in the
cylinder, thus reducing the friction to a
minimum. The wabble joint may be changed
to a ball race or roller hearing, so that the
piston and piston rod wonld not revolve with
the supplemental hopper. ,

In case the steam power is sufficient, it is

cvident that all the weight of the su’pﬁle-h

mental hopper and its contents may be taken
from the casting 6, and may even cause the

lower shoulder of the circular slot in the

hopper to bear up against the under side .of
the ring, but the principles of my invention
would be present even if the steam
the bell 14 up
against the hopper 5 without any lifting
effect on the hopper. Inasmuch as the con-
fents of the hopper 5 rest on the bell and the
usual lip-ring 14/, it is clear that, when the
piston raises the bell and lip-ring, it will
also raise the contentsiof the hopper, and
will 1ift or partially support the weight of
the hopper 5, owing to the friction between
the wall of the hopper and the said contents,

which being ore’have a great specific gravity. |
It will be seen, therefore, that I have pro-.

vided means wheraby the friction of the
rotating parts may be very largely removed.

I have shown a carriage 40, by which the
wain bell and hopper-ring ray be lifted and
carried to or from their normal places in
the furnace-top, the truck 20 being foér the
{ime moved to one.side with the supple-
mental hopper depending therefrom® as
shown in Ifig. 9, withont dismantling (he
furnace, |

power

| within the scope of my claims all apparatus

which involves fair equivalents thereof.
I claim---

Lol a blast-furnace charging a yparatns,
a ratatable hopper, a closure tl"lereflf)r, and a
Tiid  pressnve evlinder centrally loeated
above the closure which is suspended over
the piston in the cylinder to support the
closure and the whole or a portion of the

welght of the hopper together with the
whole or a portion of the weight of its

contents,

2. In a blast-furnuce charging npparatus,
4 rotatable hopper, a closure “therefor, a
fluid pressure cylinder centrally located
above the closure which-is suspended over
the piston in the cylinder to operate said

- closure and to support the weight of the
clositre and such portion of the weight of

the load as 1s borne thereby.

5. Ina blast-furnace charging apparatus,
a rotatable hopper, a closure therefor, a
fluid  pressure cylinder centrally located
above the closure which is suspended over
the piston in the cylinder to support and
operate the closure and to reduce or remove

“the friction of the rotating hopper.

4. In a blast-furnace charging apparatus,
a main hopper, a closure therei%r, an oper-
ating rod for said closure, a supplemental
hopper, a closure therefor, a pi
ristt,mmd securced (o the closure for the

| Inttes lm][;per, the piston and piston rod in-

closing the suid operating rod. .
5. In a blast-furnace charging apparatus,
a hopper, a bottom closure therefor, a fluid
Eressure cylinder, having an inlet and an ex-
aust port, 2 motor piston therein connected

70

79

80

8BS

80

95

piston and a

100

to said closnre to raise and lower the latter,

and means ifcluding said piston for forming
a cushion for the piston as it approaches the
bottom of the cylinder.

6. In a blast-furnace charging apparatus,

4 hopper, a bottom closure therefor, a piston

connected thereto to sustain the weight
thereof and the load thereon and to raise and

to contain said piston,
exhaust and
sald pipé and said cylinder, and a check-

a fluid pressure pipe,

1140

lower the closure, a fluid pressure cylinder -

115

inlet branch pipes connected to

valve in the inlet-pipe to prevent the escape

of the fluid therethrough as the piston de-
scends, the exhaust pipe being cut off by the

piston so as to leave a cushion between the

piston and the inlet-pipe. .

1. In a blast-furnace chargin apparatus,
a1 hopper, a bottom closure therefor, a piston
cnnllm':m#i thereto to sustain the weight
thereal and the load therecon and to raise and
lower the closure, a fluid pressure cylinder
{o conitain said piston, a pipe, exhaust and
inlet Lranelh pipes connected to said pipe
nnd said eylinder, a check-valve in the inlet-
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pipe to prevent the escape of motor fluid
therethrough as the piston descends, and a
by-pass around the check-valve, the exhaust
npe being cut off Ly the piston so as to
feave,u cushion between the piston and the
inlet-pipe. '

8, The combination with a blast-furnace,

of main and H[l'{}plﬂlijlfllhll hoppers, a botton

closure for each hopper, a hollow piston, a
hollow piston - rod therefor secured to the
closure of the supplemental ﬁmpper, a rod in
the hollow piston rod and counected 1o the
clostire of the main hopper to operate said
closnre, "a eylinder for said piston, and
truck: for said cylinder, wherveby the supple-
mental hopper mway be moved from above
the furnace. |

9. The combination with blast-furnace, |

&

{

3

o

of man and supplemental hoppers, a bottom
closure for each hopper, a hollow piston, a
hollow piston - rod therefor sccured (o the
closure of the supplemental hopper, a rod 1n

the hollow piston rod and connected to the .

closure of the main hopper to operate said

closure, a evlinder for said piston, a truck
For said evhnder, wherehy the supplemental |

hopper may be moved from above the fur-
nace, aid a second track 1o sapport and
carry the main elosure or other part.

Stened at Philadelphia, Pa., this 240 day
of March A D., 1906, |

FRANK C.ROBERTS.
Witnesses:

Kaxporren 12 Maniee,
L. Keyvoer Lavcnivan,
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