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To all whom it ma J concern :

Be it known that I, JAcoB REESE a cltizen

‘of the United States, remdmg at Pmtsburg, in

the county of Allegheny and State of Pennsyl-
vania, haveinvented a newand useful Improve-
ment'in Regenerators for Seeurmg a Uniform
and Desirable Temperature in Steel Ingots;
and I hereby declare the following to be a iul]

~clear, and exact description thereof, reference.

10

being had to the dra,wmgs formmg a part

- thereof.

- T use the term “regenemter” to mdlcete the

o devlce for the reason that the heat of the cham-
~ber is maintained by the heat given off from

15

the ingot. - Anpother term which may be used

R TR equahzmg tunnel.”

20

‘The object in view is to facilitate and cheap-
en the blooming of steel ingots; and tothisend
‘I transfer the ingot,after havmg stripped it of

the mold, from the castin g-pit to aregenerator

or equahzmg tunnel, 1n its pessage through

~which the temperature is preserved in the shell

B or outer part of the ingot until the center has
. -solidified and the whole ingot has acquired a

| . 25

uniform solidity and temperature,so that when
the ingot escapes from the equalizing - tunnel

- or 1egenemt0r it is in condition to pass to the
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“blooming- mlll all as Wlll heremaffer more fully

appear.

Figure Lis a su]e view of my 1mpreved in-
got - regenemtor plant, part in section, when
placed above ground. Tig.2 is a side view of

my ingot - regenerator plant, part in sectlen,

W hen placed under greund Fig.3is a \lew,
35

of my false ingot.

d[‘t to which it appe1ta1ns may apply the same.

- In the drawings, ais the inner metal walls
of the regenerator or equalizing-tunnel.
‘the outer non-conducting lining.

- -gotsintransitthrough the regeneratoror equal-

45

D18
c are the in-
~eisthe

izing-tunnel. dis the hydraunlic ram.

‘ram-piston. fis the hopper, through whichthe
| fmgots areinserted mtotheregeneratorerequal |
| h is a stop-
. per for closing the end of the regenerator or |
equalizing-tunnel when the ram- plStOIl is with-

izing-tunnel. g is the hopper-lid.

4 is the 1id, covering the end of the re-

| the ingots are delivered.
718 the blooming-mill table.
for the initial heating of the regenerator or
equalizing-tunnel.

‘walls of about two inches thick,

Like letters refer to llke parts “here they“_
occar.

! mll NOwW preeeed te deserlbe my mventlon :
. -more specifically, so that others skilled in the

m is the floor - line.

p is the flue leading from
the furnace. to the regenerator or equalizing-
tunnel.
flue 7, for taking away the ogases from the re-
genemtor or equah?mg ’runneldurm ﬂ'lts inttial
heatmg

In the practice of this lmprovement in a Bes-
semer-steel plant, having a capacity to produce

o 18 the furnace

ge

¢ is the stack, with the ad‘]ustable'_'

6o -

six hundred tons of ralls per day of twenty-four

hours, when three-rail ingots are made the in-

beproduced,andasitisnecessarythattheingots
shoald remain in the regenerator or equalizing-

tunnel from twenty to th1rty minutes for such
a plant, I construct the regenerator orequaliz-
1ng-tunnel of sufficient eepaelty to hold forty
ingots, and as each ingot is five feet long the
| length of the regenerator or equalizing- turmel

75

will be five by forty, or two hundred feet in

length, and of sufficient internal cross-section

b5 N
oots will be about twelve inches square and
nearly five feetlong, eighty ingots per hour will

to permlt the ingots to pass freely through

it. Where the passage is straight it need not

be more than one inch larger than the ingot ;
but where it deflects, snfficient room should be

freely. | |

The regenerator or equahzmg tunnel l]]&?' be
construeted of any suitable material; but I pre-
fer to construet its internal shell of sreel with
This shell
should be surrounded by a wall of fire-brick, fire-
clay,or some other good non-conductor-of heet

and the whole preteeted from rain or dampness

from any source.-
side walls may be made of fire-brick, asbestus,

These non- eenductmg out-

or mineral wool; butin any case they should

be made of sufﬁclent thmkue.eb, S0 as to pre-
-vent the heat from escaping as far as possible.

"At the converting-house end of the regener:-

8o
| provided to allow the 1in g0t8 to pass forwerd-l

_95 '

95
‘ator or equalizing - tannel a furnace should -

be connected with it in such a manner that -

the products of combustion may be forced

from the furnace through the eutire length of
the regenerator or equalizing-tunnel, in- erder, 100

to raise its temperature to the preper degree |
At the other end of the re-

‘generator or equalizing-tunnel it is provided

before charging.

~ generator or_equal_u:mg tunnel, throucrh_ whleh_l with a door, a stack, and gas-flue _forear_r_5 ing -




- or equalizing-tunnel.
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- - operation before described is again practiced,

" til the regenerator is fully charged.
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off the waste gases. At the converting-house ! skeleton form of the ingot permits the pas- |

cnd of the regenerator or equalizing-tunnel it
is provided with a hydraulic ram for pushing
the ingots through, and near this end is placed

a hopper, having an opening of sufficient size

to drop the ingots down into the regenerator
When this hopper is
not used for dropping theingotsin, it is tightly
closed with a door or cap. B

When this ingot regenerator or equalizing-

‘tunnel is so constructed, with its iront end

within reach of the converting-house ingot-
crane, and its rear end reaching to the bloom-

ing-mill table, the lid ¢ is thrown back, the

gas-flue r is placed over the regenerator, the
furnace o 1s fired up, and the products of com-
bustion are forced through the regenerator un-
til it 18 properly heated. The gas-fluer is then

~detached, and the lid ¢ is lowered, the blowing

of the furnace is discontinued, the furnace-flue
s detached, and the regenerator is ready for
work. ' o

A heat of metal having been blown and cast
into ten or more ingots, the ingots, after be-
ing stripped of the mold, are taken immedi-
ately after casting and dropped into the hop-
per, with their small end fronting the bloom-
ing-mill. The hydraulic ram is then caused
to push theingot one length forward, the ram

> ig drawn back and another ingot dropped in

and pushed forward,andinthis mannerthe ten

ingots are dropped and pushed forward in the

regenerator. The lid or.cap of the hopper is

then put on and the regenerator kept closed

until the next heat has been cast, when the
and so is the practice continued atintervals un-

the regenerator is fully charged and the ingots
appear at the front end ready for rolling, the

roller telegraphs to the engineer in charge of

the hydraulic ram for an ingot. If an ingot

18 ready to be dropped in, it is so done, and by
pushing it forward all the ingots in the re-

generator are pushed one length ahead, and
in doing so an ingot is pushed out of the front
end.

The cap i closes

bloomed in the usnal manner. When this is
done the roller telegraphs for another ingot,
and does so whenever he wants one. When
the roller telegraphs for an ingot, and the en-
gineer at the other end has noingot to putin,
he then drops in a false ingot, such as shown
in Fig. 3, and by pushing this false ingot for-
ward the hot ingot is delivered at the other
end. by this means the ingots may be deliv-
ered to the blooming-mill -in regularity as re-
quired. When a false ingot escapes from the
regenerator or equalizing-tunne! at the bloom-

ing-mill it is drawn aside and placed on a |

- truck and returned to the charging end.

The false ingots may be made by riveting
two plates on the ends of four bars, or they

‘may be made as hollow steel ingots. The

When

In passing out 1t raises the cap and es-
capes forward on the rollers.
and the ingot enters the blooming-rolls and is

sage past 1t and free cireulation of the non-

oxidizing gases employed to protect the in-
gots from oxidation. |

- Shoanld the blooming-mill not take the in-
gots as fast as they are made and taken from
the pit, the hopper may be made so as to re-

-tain ten or more ingots one above the other,
‘and by this means the ram may push the bot-

tom ingotforwardat suchintervals asrequired,
while the ingots may be dropped in as fast as
they can be taken from the pit.

- When the ingots are taken from the mold in
which they are cast the outside has been hard-
ened and cooled by coming in contact with the

cold ingot-mold, but the metal on the inside of
Now, if

the ingot 1s still in a molten state.
the outside temperature is 1,000° Fahrenheit
to thedepth of half an inch, and the remain-
der is 4,000° Fahrenheit, a twelve-inch-square

. ingot weighing eighteen hundred pounds would

contain more than sufficient heat, if properly

distributerd, to possess a uniform temperature

of 2,0000 Fahrenheit, so that when the ingots
are . placed in the regenerator or equalizing-

70
75
8o

8 5;

90

tunnel the outside abstracts heat from the

| walls of the regenerator and from the highly-
- heated air, and as the center solidifies the heat

thus set free in passing out also heats 'up the
outside shell of the ingots, as well as the air

which eonveys the excess heat to the walls of

the regenerator, so that within thirty minutes
from the timean ingot is placed intheregenera-
tor or equalizing-tunnel it has assumed a uni-
form temperature throughout its entire body
and-is in proper condition for blooming with-
out the use of any fuel for reheating. When
a temperature not exceeding 1,500° Fahrenheit
is required in the ingots for blooming, cast-

iron will be suitable for the inner walls, but
when the temperature of the ingot is required

to exceed that degree the inner walls shounld
bemadeofsteel,low in carbon, which will resist
a temperature of 2,500° to 3,000° IPahrenheit
without injury. |

~ In the ordinary practice of reheating ingots

there is a loss by oxidation of two and a half

per cent. When the ingots cost forty (40) dol-

lars per ton this waste amounts to one dollar

per ton. By the use of my ingot-regenerator
the greater part of this loss is avoided ; and in
order to prevent the loss of oxidation alto-
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gether, 1 force the vapor of petroleum, carbonic

oxide, or other carbonated vapor into the re-
generator, 8o as to keep itcontinuously charged
with a non-oxidizing gas.

and the loss from oxidation avoided. -

In orderthat the metal may be more perfectly
protected from oxidation, a carbonated vapor—
such as petrolenm or other hydrocarbon or
carbonic oxide—is forced into the regenerator

through the opening marked ¢, and by this.

means a non-oxidizing atmosphere may be con-
stantly secured within the regenerator.
Having deseribed myinvention, whatI claim

120

By this means the
oxidation of the metal is entirely prevented,
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4S new and useful and desu*e to secure by Let- | nel having Openmgs for receiving and dlS

ters Patent, is— | charging the ingots, and provided with a gas
1. In a plant for castmg, tmnsfernng, and! inlet, substantm]ly as and for the purpose

10

bloommg ingots, the combination of a casting-
‘pit, a blooming-mill, and an interposed ingot
transfer-tunnel provlded with devices, substan-
tially as described, for forcing the ingots in
-suceession from the it to the rolls, substan-
- tially.as and for the purpose specified. |

2, 1In a

. b]oommg ingots, the combination of a casting-

15

~ pit, a blooming-mill, and an interposed ingot- |
- transferand equallzmg tunnel composed of an
~1ron or steel chamber surrounded by a non--
mnductlng covering, and provided with de-
- Vices, substantially as described, for forcing

the ingots in succession from the pit to the

rolls, substantlally as. and for the purpose

8 pemﬁed

3. An ingot- regenemtor or equallzmw tan- |

Speclﬁed

4. The combma,tlon with an equallzmg tan- 25
‘nel havmg a non- conductmg covering or shell,

and an inlet and outlet, of a furnace dertacha- -

bly connected theremth substantldlly as and

| | for the purpose speclﬁed
plant for casting, transterrmg, and' |

5. The combination, with an equallzmg tuu

nel or regenerator ha,vmg a non-conduncting

covering or shell, of a furnace detachably con-
nected theremth and a hydraulic ram, ar-
ranged at the furnace end of the tunnel.

30

6. A false ingot of skeleton form, substan 35

tlally a8 md for the purpose specified.

JACOB REESE. '
Wltnesses

 WALTER REESE
JAMES H, PORT
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