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EDWARD A. UEHLING, OF BETHLEHEM, PENNSYLVANIA.

GAS-SEAL FOR BLAST-FURNACES.

=>PHCIFICATION forming part of Letters Patent INo. 305,983, dated September 30, 1884, -

“Application filed Apfil 18, 18324, (No model.)

- do all whom it may concern: - | ing-1ids, and act as conduits to the entering
Be 1t known that I, EDWARD A. UEHLING, | stock and prevent the scattering of the same,
‘a citizen of the United States, residing at Beth- | provision being made for sealing the hopper-
lehem, inthe county of Northampton and State | frames and the charging-lids to prevent the
5 of Pennsylvania, have invented new and use- | escape of gas at the joints of these parts. 55
ful Improvements in Gas-Seals for Blast-Fur- | Two single-acting eylinders with suitable con-
naces, of which the following is a specifica- | necting-pipes, valves, &e., are nsed in con-
tion. - | nection with pivoted walking-beams,attached
~ My invention relates to the hopper-charg- | by suitable connections to the Lell and feed-
o Ing device and gas-seal of blast-furnaces, in | ing-doors, whereby the operation of opening 6o
wiich the hopper 1s closed by a bell or cone, | and closing of the feeding-lids and bell may
and wherein the hopper is sealed by a cover | be performed automatically and at regular in-
provided with charge-openings, which latter | tervals by the action of alr, steam, and water
are antomatically closed and opened, as in a | pressure. | o | | |
— 15 patent granted to me February 27, 1883, for Reterring to the accompanying drawings, 65
oag-seal for blast-furnaces. Figure 1 represents a vertical section of my
The objects of my said invention are to so | antomatic gas-seal for blast-furnaces, the op-
construet the hopper and Dbell that the best | erating mechanism being shown in elevation,
- possible intermingling of the stock is secured, | the bell and one of the charging-lids being
20 and that they may be easily constructed and | shown closed, that being the position of the 70
~ repaired; to so shape and connect the differ- | charging-lids just before the bell opens, the
ent parts that the joints are rendered perfectly | section being taken through one of the lids
gas-tight, and to provide for the automatic ! only of the hopper-cover. Fig. 2 represents
opening and closing of the bell and sealing-lids, | a plan view of the 1id or cover of the hopper,
5 S0 that the motion of the one is controlled by | showing the feeding-openings therein and the 75
that of the other in such a manner that the | cover constructed of sections. Fig. 3 repre-
farnace is never open to the atmosphere, thus | sents a plan view of one of the feeding-lids
effectually preventing the escape of gas. The | and the hopper-frame into which it fits. Fig.
lower end of the hopper is constructed of two | 4 represents. a vertical transverse section
30 or more lip-rings, instead of one, as is usnal, | through one of the said feeding-lids, its hop- So
secured together and to the body of the hop- | per-frame, and a portion of the hopper-cover.
per by packed joints, and held in position by | Fig. 5 is a detached enlarged section through.
wedged struts, which can be easily removed, if | the stuffing-box of the hopper-top for the
necessary. ‘LThe bellisconstructed in two see- | bell-rod. Tig. 6 is an enlarged detached plan
tions with a dividing web. The lowersection | view of the weighted ring employed to hold § 5
is lined with fire-proof material to protect it | the packing in the box shown in IFig. 5. Fig.
- against the occasional excessive heat when the | 7 represents asection of the cylinder and piston
stock runs so low as to become incandescent. | which operates the bell, showing the construe-
- The lower edge of the bell is provided with a | tion ofthesame. Fig.8represents asimilarview
40 heavyflange which supportstheliningandalso | of the eylinder and piston which operates the gC
‘greatly strengthens the bell. The upper sec- | feeding-lids, and Fig. 9 is a detail in illustra- ~
- tion or apex of the bell which closes the hop- | tion of the operation of the four-way cock |
per-opening 18 thus doubly protected against | which admits and cuts off the supply of steam
overheating, and warping is entirely prevent- | to the cylinders. | |
45 ed. The hopper is formed with an interior The primary features of my invention re- 95
flange around its inner wall below the edge to | late to the construction of the hopper, its bell
receive the top plate or cover and form a wall [ and cover, together with the feeding-lids, so
packing-joint therefor. - Hopper - shaped or | as to prevent the escape of gas. This portion
- outwardly-flaring frames are placed in open- | of the invention will therefore be described
50 1ngs in the hopper-cover to receive the seal- | first. Following this, the means for automati-
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cally operating the gas-seal will be deseribed, | liable to become casily warped, which would

then details of construction of the several

. parts employed to effect the desired result.

S

It is necessary, in the class. of furnaces to

which my invention appertains, that the size

“of the bell should be in proportion with the
“dimensions of the furnace for whichitis fitted,

10

~ vantages were experienced,which became more
serions as the size of the furnace was in-
-creased.
so large and ponderous that they were diffi-
cult to construct and to handle; second, the

‘seat of the lip-ring became so cxtended that
warping oceurred more readily and was pro-.
portionately more serious; third, the bell, be-
~canse of its greatly increased size, protruded

in order to properly spread the stock in-the

latter. In order to do this, it has universally
been the practice to increase the opening at
the bottom of the hopper with the size of bell
required for the furnace. Thus every in-
crease in the size of the Dbell required by an |
enlargement of the furnace would be accom-
panied by a proportionate widening of the

bottom of the hopper. The result of this
mode of construction was that many disad-

Tirst, the bell and lip-ring became

so far up into the hopper that the stock,when

“dumped around it, would slide into the fur-

nace without proper intermingling.

The foregoing defects are obviated 1n the

hopper, of which Tig. 1 represents a sectional
view, and the construction of which will now

be explained.

10

- To make the disecharge-opening as small as
the nature of the stock will permif, the lower
part of the hopper is made of two lip-rings,
A and A, instead of a single ring. These
rings are held in position each by three or
more struts, ¢ and «’, which rest against lugs
«*, cast upon the inner surface of the rings, and
are keyed fast against other lugs, «’, cast upon
the inner walls of the main hopper-section.
The lower lugs are made with a concave seat,
into which the struts are made to fit. 'The
upper lugs and also the upper ends of the
struts are provided with key-seats, into which

-~ wedges are driven, as shown at o', making a

50

6O

solid fastening for the rings crossing their
joints. Should the bell, from wear or any other
cause, become leaky so that it must be re-
paired, this can be done very easily and quickly
and at comparatively small expense, because

only the apex and small lip-ring need be re-

moved and replaced. Desides the advantage
of having only small weights to handle, the
oreat annoyance of havingitto do over an open
furnace, as is necessary in the ordinary con-
struction, is also avoided, since the lower sec-
tion or apron of the bell can be drawn up and
fastened so as to make a joint with the second

lip-ring, thus rendering one of the mosttrying

and diffienlt operations comparatively casy.
Another advantage derived by constructing

the discharge end of the hopper of two or

more rings, as above set forth, is that they

not be the case were a single ring of large size
| employed. -
o suapport the rings in position, a seat-lip,

as at 1, is formed around the lower edge of
the hopper-body, upon which the seat-lip 2

~of the top ring A resis.

At the bottom edge of the ring A a similar

seat-lip is formed, upon which rests the ring

“A’, which has a similar seat-lip. By this
‘means the rings are supported in position,

and, as before explained, securely locked to-

cether and to the hopper-body by the struts .

a «'. The top edges of both the rings A and

A’ are made beveled or flare upward, so that
“the edge of each ring will form a ¥-shaped

30

opening or space 1mto which a packing or fill-

ing is interposed to make a gas-tight joint at
their seats. - The bell is made in two parts, .

the apex C, which serves as a valve for the
smallest hopper-ring, and is regulated in size

by the latter, and alower section, which forms
an apron, B, whose office is to spread the.
‘stock, and is made as large as the size of the
furnace demands to serve alsoas a seal in case

90

it, becomes necessary to remove the apex and "

smaller lip-ring for repairs. This apron B is

provided with a boss, b, strengthened by ra-

dial ribs ¢, into which boss 1s cast or other-
wise sceurely fastened a hanger, d, which

passes with- an easy fit through the apex C

l and connected to the conuecting-rod e, by
which both are suspended from the walking-
beam W in the usual manner of suspending

the single bell. |

Upon the interior of the apron B 18 a fire-
proof lining, 7, to protect it against the action
of the heat from the furnace. The lining 1s
held in place by the flange /.

By forming the bell as above explained—

that is, of two members, C and B, with an in-

terposed dividing suspending plate or web—
a, much stronger structure is made and more
secure bearing provided for the hanger than
to form the bell of a cone-shaped shell, as 18
usual, with the hanger secured at 1ts apex.
The quick destruction of the bell is thereiore
prevented and the destroyed part-need only
be renewed. instead of the whole bell being re-
moved, as 1S NowW necessary. o

Other important advantages are derived
from constructing the bell in the manner here-
in described. First, the parts which require
machine-fitting—viz., the apex C and lip-ring
A/—are reduced in weight from twenty-five
to seventy-five per cent. from those of ordinary
form; second, the fire-proof lining and the
apex being independent of the apron, reduces
the chances of warping, which is the main
cause of leakage, to a minimum; and 16 18 evi-

dent that this bell, because of its fire-proof

lining, will resist heats, without injury, which
would completely destroy an ordinary bell;

~and, third, 1n reducing the opening of the hop-

per as much as is consistent wich the free dis-

are easily constructed and handled and not i charge of the stock (varying with the nature
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of the latter bétween thir LY f_md forty 111(11@5) |

the entire contents of the hopper must drop -

on the apex of the bell, thereby securing the | !

From the center of the cover D projects a
cylindrieal collar, &, shown enlarged 1n Ifig.
b, to form a 1)‘10]11110 -box around the rod e,

best possible mtermmulmn‘ and dlstmbutlon | whleh rod passes loosely through the cover,

of the stock. The hopper is supported by a

flange, 3, which is formed thereon, and rests

on a sufficient number of braces, 4, which are
riveted to the onter shell of the stack 5. The
flange 3, instead of being near the top, 1s some
distance below the same, which has the advan-
tage that the upper portion of the usual lming
may be dispensed with and the space filled
with loam or crushed cinder, as shown at 6,
IFFig, 1. The hopper is also provided with a
lip, g, around the inside near its top edge, up-
on whieh rests the cylindrical angle-flange ¢°
of the cover D, asshown. Thiscover is formed
of two, three, or more sections, according to
the size of the furnace, bolted to each other

by angle-flanges d, which also act to Increase

the strength and rigidity of the same. Iach
section of the cover D has a charge-opening,

D', around which is formed a depressed lip,

I, as shown in Figs. 1 and 4, upon which lip
rests a frame, 7, W ithin which the hinged lid

¢ that closes the charge-opening is received
The diameter or size of the cover |

and rests.
D relatively to the opening in the hopper-top

is such that space, as at 10, 1s formed between
the cover, angle-flange ¢~ and wall of hopper,

into which a filling is placed, as shown, thus
closing the joint g ﬂ'as-t-iﬂ'ht- at the SU 1)p01‘ti1]n*_
wall i’mﬂ*e q.

The flameq 7, 1}1 ovided toreceive the charg-

ing-lids, are made hopper-shaped, or with out-

Ward]}f -flaring sides, to prevent the scatter- |

ing of stock while bemg dumped 1nto the
lmppel and a heveled seat, 9,1s formed there-
in, upon which rests the beveled edges of the
lid 4.

By forming the seat for the lid beveled, a8
shown, 1o pmrtlcles of stock can lodge upon
it, therefore the close and tight shut.ting of the
cllargnw—hds 18 always assured.

The fronts of the hopper-frames are made
very heavy, as shown at j, to enable them to
resist the blows of the filling-barrows, which

strike at this point while bemg dumped,_ and
upon the back of the framelugs 11 are formed,
to furnish hinge-bearings for the charging- lldS
Upon the top of the lids strengthening-ribs 12
areformed, which terminate in culved ends 13.

To complete the hinge between the lid and
its frame, a pintle, 14, 1s inserted through
the lugs 11 and curved ends, 13, of the ribs
of the lids. - The frames 7 are bolted to the
corner D at the front only, as shown at 15,
Figs. 1 and 2, and they are made of a size rel-

ativ ely to the openings D, that along the sides |

and inner ends thereof a space 18 forme_d be-
tween the frame and the depressed wall of the
as seen at 16, IFigs. 1 and 4, into

cas-tight joint, the same as the space 10, be-

explained.

around the same for clearance.

as shown. In the bottom of the box 18 phced

several layers, 17 of asbestus board or other

fire - proof material, which {it closely to the
rod e, but has considerable play in the Dbox,
and upon this packing is placed a heavy piece
of metal, {, whieh fits closely to the box, but
has sufficient play for the rod ¢ to hold the
packing 17in place, and this weight / 1s made
in half-sections, as shown in Fig. 6, so that it
can be readily removed when a new packing
1s required.

The before-described mode of constructing
the hopper and covering makes, with the hds

down, a perfect gas- twht seal.

The meclnmsm for mtonnt]eall} operating
the bell and seal will now be explained. For
operating the bell, theusual walking-beam, W,
of proper streng th and rigidity, 1S employed
mounted on a S’r'mda]d S, and connected to
the bell by therod e. btandmw on a bed-plate,
P, with the standard 8, is a cylinder, I, the
conneotmu rod I of which is connected w1t11
the beam IV near its inner end, by which the
movement necessary to open the bell is given
to the beam. TFrom the extreme end 0‘[ the

walking-beam are suspended balance-weights

It sufﬁelentlv heavy to overbalance the bell
plus the welnht of the stock supported ther e.—
o1 when the | hopper i1s charged. The charg-
ing-lids ¢ are operated through the rods m by
the lever H, which lever is pivoted to the
stancdard S, ‘lt 0, and connected with the con-
neetmg rod G of the c¢ylinder Gz, as shown in
Figs. 1 and 8. This cylinder G 1s securely
bolted to the standard S by a flanged web, %,
or otherwise, as desired.

Both of the c¢ylinders I and G for operating
the bell and lids are single-acting 1n action,
and only operate to open the bell and the
hinged lids; the ¢losing of the same being ef-
fected by the gravity of the lids and the coun-
terpoise-weight F acting to bring up the bell
after the pressure in ‘rhe Cy 111:1(1{31 has been ex-
hausted.

In TFigs. 7 and S enlarg ed sectional views of

the eylinders are shown, which exhibit the con-

struction of the same and their mode of oper-
ation. These cylinders are formed integral
with the Dbottom headq centrally through
which an opening, 7, 18 111‘“1(16 to serve as a re-
cess for the nut .:lt the bottom of the piston,
as well as an inlet for the steam.
tom of the cylinders a recess, 7, 18 formed
The pistons
of both cylinders are shown in their normal
positions of rest 1n these figures between the
cycles of motion, and, as shown, they are both
open at the top. The piston P of the cylinder
G is formed with a rim, which projects over
the 1nner surface of said piston, as shown at

| tween the hopper-wall and its cover, as before p, IMig. 8, for the double purpose of arresting
| - | the 1)15t0n in its upw‘nd 11101_‘101] and to elm-

At the bot-
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ble 1t to make a steam-tight joint at this point
with the open top of the cylinder, and as a
further means to prevent leakage, for this cyl-
inder 18 charged with steam at full pressure
while at rest. The joint between the piston-
head and head (° of the cylinder is packed by
a packing of suitable material, as shown at 9/,
Ifig. 8. |

The cylinder I, Fig. 7, is provided with a
hollow piston, Q, of the fulllength of the cyl-
Inder minus the clearance. This secures the
advantage that the bearing-surfaces of the
cylinder and piston protect each other against
dust and grit during their normal position, in

whichthey persist at leastninety-five per cent.

of the time. This cylinder is formed with an
outlet at s,connected with the exhaust-pipe «,
Fig. 1, which limits the upstroke by allowing
the steam to escape, as shown, as soon as the
end of the piston reaches this point.

In constructing the mechanism so as to make
the cylinders single - acting great simpliecity
results. Cylinder-heads, piston-rods, and

stuffing-boxes are avoided, and the pistons

being made of snch liberal lengths no packing-
rings are required.

The steam'-connections for supplying the !

steam or other power to and exhausting the
same from the cylinders, as shown, consists of
the following parts: | |

t 1s the supply-pipe leading from the boiler,
and « the exhaust-pipe.

v and v’ are valves for automatie regulation,
operated by the beams W and H, and z 2" are
hand-valves, by which the speed of the action
of the pistons in the respective ecylinders G
and It are governed. The valves x 2’ are in-
terposed between the automatic valves v and
»" and the cylinders G and E, and they are in-
tended to perform a very important function,
that of regulating the supply of steam to the
cylinders, and thereby governing the speed or

degree of rapidity in opening and closing the

lids and bell to any desired degree, no extra

50

55

60

attention being required on the part of the
generally unskilled attendant. Without thege
valves the throttle-valve must be very care-
fully handled when high-pressure steam is the
motive power, or else it.acts too vigorously.
With them the tension of any fluid ecan be
easily and nicely controlled. |

w 18 a four-way hand-cock (shown in sec-
tion in Kig. 9) for supplying and cutting off
the steam alternately to the respective eylin-
ders. |

y and i are supply-pipes leading from the
four-way cock w to the cylinders G and E, re-
spectively.

nected with the exhaust-pipe %, as shown.

To effect the automatic operation of the
valves v and +" by which the supply of steam
to the cylinders is admitted or cut off, a bar, I,
18 rigidly fastened to the lever H near its in-
ner end and connected by a pin in the slotted

Each cylinder is provided with
drip-pipe and valves, as thown at z #/, con- |

- ]

operates the valve @5 and to the beam W a
rod, K, is fastened, having a slot at its lower
end, which engages with the wvalve . The
slots formed in the end of the rods J and K
are provided, so that the valves are moved
only at the end of the movements of the le-
vers or beams H and W, as will be seen.
Having now fully described the steam-con-
nections, the mode of action will be explained
as follows, viz: In the mnormal position for

charging the hopper the lever H is up, the

lids ¢ are raised, and the Dbell closed, live steam
being turned into cylinder (+, with the valve v
open and valve v" closed, Turning the four-
way cock w into the position shown in Fig. 9,
live steam enters the pipe 7/, leading to the
cylinder I, but is arrested by the valve 7/,
which 18 closed, while cylinder G exhausts
through the open valve v, allowing the beam
H to fall and take the position shown in Fig,
1 and the lids to close. At the moment that
this will have occurred the rod I, connected to
sald lever H throughits connecting-bar J,will
have opened the valve ¢ and permitted the
steam to flow through valve 2" and pipe 9/ into
cylinder K, and raise the piston thereof, which,
acting upon therearend of the beam W, lifts
the same and causes the bell to belowered and
permit the discharge of thestock intothe fur-
nace,
the upward movement the rod K, pivoted
thereto, comes into play and acts to close the
valve ». As soon as the charge has dropped
1into the furnace the four-way cock w is turned
back, so as to open communication between

As the beam W approachesthe end of

7Q
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inlet-pipe f and pipe yof cylinder G and pipe

y" and exhaust #. By this means live steam
15 permitted to enter pipe y, leading to eyl-
1nder G, but is arrested by valve », which
has been closed by the upstroke of the beam
W and the exhaust- passage from 9 to u,
having also been established by the same
movement of the four-way cock w0 that sup-
plies live steam from pipe ¢ to pipe %, the
cylinder K is exhausted, which relieves the
pressure upon the cylinder therein and per-
mits the weight I to bring the bell up to its
seat. Attheinstant thisiseffected the rod K,
descending with the beam W, acts upon the
valvev and opens the same, permitting steam
to flow to the cylinder G and lift its piston, and
through its rod raise the lever H and open the
lids ¢, thereby returning the parts to their
normal position. The operation above ex-
plained 1s thus seen to be entirely automatic,
which has the great advantage that no valve
can be displaced and that the seal cannot be
neglected. The bell cannot leave its seat be-
fore the lids are down,and the lids cannot open
before the bell is up. Thus the furnace can at
no time be left open to the atmosphere, hence
positively avoiding the loss of heat and gas,
which 1s the most apparent objection to the
gas-seal.
I claim—

end J'to a vod, J, which is attached to and! 1. The charging-hopper of a blast-furnace

110
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having its discharging end composed of two | of the several sections, and a bell or f:{_,ahug

- OT more removable hopper-sectlons united to

each other and to the fixed hopper-section, in
combination with a bell having an area achpt
ed to form a seal with the lower end of either

- of said hopper-sections, as may be required,

whereby the dlsch'n'nmo* capacity of the hop-

per may be 1ncl*eased Or d1mlmshed substan-

tially as herein set for’ch} and for the purposes
specified.
2. Ina blast-furnace feeding device and oas-

seal, the combination of ‘mfeedmﬂ -hopper hzw-

ing two or more removable hopper -sections
secured together and to the hopper with sealed

15 joints, to form asingle receiving and discharg-

20

ing hopper, with a bell adapted to form a seal

with either of said hopper-sections when re- !

quired, and mechanism for supporting and op-
erating the same, substantially as herem set
forth.

3. The combination, in a blast-furnace 1eed
ing device and gas- seal of a feeding-hopper

- with a bell composed of two separate sections

30

40

divided by a horizontal partition, and both
suspended by the bell-operating rod, substan-
tially as described, for the purpose. specified.

4. The combination, in a blast-furnace feed-

g device and a gas- Sml of a feeding-hopper
]mmun two or more 1“611101?%]316 1101}1361 -SeC-
tions secured together and to the hopper with

sealed joints and their walls in the same plane,

with a bell composed of renewable sections,
substantially as desorlbed for the purpose
specified.
- 5. The discharging-hopper of a Dlast- fur-
nace composed of a fixed section and two or
more movable ring-sections, forming the dis-
charging end, said removable sections being
counter SLmL seated u pon each other and upon
the fixed hopper-section, and a bell adapted
to close said dlSGh‘llﬂ‘lﬂﬂ‘ end when said dis-
charging end 1is for med by either section of
said hopper substantially as herein set forth.
6. The combination, with the feeding-hop-
per of a blast-furnace, of 2 gas-sealing bell or
cone composed of two Sections, the lower sec-

tion having a dividing ecrown or web, and lined

- with-a fire-proof material, and the upper sec-

00

tion supported upon the crown, substantially

as described, for the purpose specified.

7. Inablast-furnace fecding device,a charg-
ing-liopper composed of a fixed upper section
and two or more renewable ring-sections, the
latter united by sealed joints, and terminating
with curved or beveled lower edges adapted
to form a sealing-joint, combined with a seal-
ing bell or cone having a base diameter great-
er than that of the discharge-opening of either
of said ring-sections,substantially as deseribed,
for the purpose specified.

8. The charging-hopper of a blast-furnace
eomposed of a fixed section and two or more

removable sections forming the discharging
end, jolned and supported upon each othel by
countersunk seats, in combination with fast-
ening-bars arranged to cross the joining edges

cone arranged to seal the hopper from below,
whereby the removable hopper-sections are
supported and held in properrelation against 70
the closing pressure of the bell, subsmnm&lly
as set forth. |

9. In a blast-furnace, in combination with a
hopper, a bell for closing the discharge-open-
ing of the same, composed of two separate 75
sections, with an interposed uniting-plate,and
lined in the bottom with fire-brick, substan-
tially as and for the purpose described.

10. The combination, 1n a blast- furnace,mth
the hopper and Dell, of the lip- rlngs A A, 8o
lugs a® ¢, struts « «/, and wedges a?, substan-
tmlly as and for the purpbse described.

11. Inablast-furnace, the combination, with
the hopper having the flange g below the top
edge thereof, of the cover D, composed of sev- 85

eral sections united together, and formed with
charging-openings I, having depressed lips
. around the . same, and suitable hinged lids -

| and holding- fmmes therefor, substantlally as

and for the purpose descubed ole

12. In a blast or similar furnace, the com-
bination,with the hopper and cover D, hav-
ing the charging-()penings D’ therein formed_
with depressed lip-flanges 2, of the frame 7,
made hopper-shaped, and the hinged lid fit- gg
ting within said frame, substantially as de-
Scrlbed

13. Ina blast-furnace, the combination,with
the cover D, having the charging-openings I’
formed with deplebsed lip- ﬂanﬂ*es h, ofthe hop- 100
per-shaped frame 7, to receive the lids ¢, made
to form a space around the said frame Detween
-the walls of said opening for packing, substan-
tially as described.

14. Inablast-furnace, the combination,with 103
the frame 7, having a beveled seat, 9, formed
therein, of the lids 4, having beveled edges to
fit said Seat Sub,shntnlly as and for the pur-

- poses descr ibed. | .

15. The combination, mth the ]_101)1)6‘1‘ and 110
its cover, having the ch‘mvmﬂ -openings D/, of
the frame 7, tor se&ting the sealin o-11ds formed

b at its front with an enlargement or projecting

rib, §, to receive the blow of the filling-bar-
rows, substantially as described. 115
16. The combination, in a charging appa-
ratus for blast-furnaces, of the charging-hop-
per, the sealing-bell and 1ts operating-rod,
with a hopper-cover having confined packing-
rings adapted to move sidewise with said rod 120
and maintain a gas-tight joint therewith, sub-
' stantially as herein set; forth.

----- 17. Inablast-furnace, the combination,with
thesingle-acting cylinders G and I and Welnht-
I, of the beams W and I, the bell and the
11(]5 and suitable pipe- connections to Prop-
erlv supply and exhaust the steam from the
cylinders, substantially as and for the purpose

described.

[
N

‘effecting the automatic operation of opening
I and 010*::1110 the Smts, consisting of the single-

18. In a Dblast-furnace, the mechanism for 130
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the piston-rod, the beam W, and the bell of

fmtmn cylinders r and B, weight I, beams W |
and H, plpes Y, Y, 1, and u, fOU.I'-W‘L} cock w0,
valves v ¢/, and hand-valves & &, together
with the slotted rods J K and connection I,all )
arranged and adapted for operation substan-
tlally as described and shown.

19. The combination, in a gas-seal for blast-
furnaces, of the steam- eyhnder I, closed at
one end onl}r having the end inlet and side
exhaust-pipes ¥ ELIJd s, with a piston which 1s
substantially the same length as the cylinder,

the charging-hopper,
set tforth.

- 20. In a blast-furnace, the piston G, for op-
erating the scaling-lids formed with a single
head,- combined with a piston having a top
ﬁan@e, p, and packing p’ at the open top of
sald cylinder, the connecting-rod G’, and the
beam H, and the hinged lids, substantially as
described.

21. The combination, in a blast-furnace, with
the two single-acting cylinders and suitable
iterposed inlet and exhaust connections; sub-
stantially suchas described, of the hand-valves
x and ', interposed between the respective
cylinders upon their supply-pipes, and the au-
tomatic valves v and 2, whereby the amount
of sceam admitted to 1he cylinders may be
regulated to any desired degree and the quick
or Slow action of the plstons of said eylinders
correspondingly effected.

22. The cover of a charging-hopper of a gas-
seal - for Dblast-furnaces having one or more
charging-openings formed with depressed sur-
rounding ledges, in combination with an open
fixed hopper-frame seated with a sealed joint
uponsald frame-ledge, and a hinged lid adapt-
ed, when closed, to form a sealed joint upon
the inner walls of said open hopper-frame,
substantially as deseribed, for the purpose
specified.

23. The combination,

substantially as hercin

'1

with the charging- i

305,983

hopper of ‘a blast-fur nace, of a top plate ox
cover for said hopper, pr 0v1ded with a fixed a5
charging-hopper frame, and a hinged lid clos-
ing with gas-tight JOllltS therein, Subsmntmlly
as desembed for the purpose Spemﬁ ed.

24.. The combma,tlon In a charging appa-
ratus for blast-furnaces, of the Ch'lrﬂ‘ililg -hop-
per, with a cover therefor having a counter-
sunk sealed joint within said hopper-walls
and one or more charging-hopper frames hav-
Ing countersunk smled ]omts with said cover,
fmd a hinged Iid adapted to close upon the in-
ner beveled walls of said charging-hopper
frame, substantially as herein set forth |

25. The cover of the charging-hopper of a
blast furnace seated upon an imterior wall-
ledge, g, of sald hopper with a sealed joint,
and hzwmﬂ One or more clmrnmﬂ hopper
frames f:eated upon countelsmlk ledo*es with
sealed joints, hinged lids for said 0]1&1‘0‘11]“‘—
frames, having beveled seats, and a p%l{lm
for the bell- 1*0(1 having freedom for side move-
ment with the rod in 1ts box, whereby every
joint of the cover is sealed ag alnst the escape
of a8, substantially as herein set forth.

26. T'he combination of the charging-hop-
per, 1ts cover, the sealing-bell, and 1ts Oper-
ating-rod, of a Dblast- fmmce with a cover-
packmn for sald rod composed of rings of as-
bestus or similar sheet- -packing, a dlmded
weight for holding it in place, ahd a con 1ning-
cup Wlthm which said packing has freedom for 75
side movement produced by the lateral deflec- -
tions of said bell-rod, substantially as herein
set forth. ..

In testimony whereof I have hereunto set
my hand in the presence of. tw subseribing 3o
witnesses.
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EDWARD A, UEHLING.

Witnesses: -
MAUNSEL WHITI,
ARNON PP. MIrL1ER.
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