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 Patented July 31, 19086,

Application filed May 20,1903, Serial No, 157,923.

To all whom it may concermn: .

- Beit known that I, GRorcE HiLLarDp BEN-
JAMIN, a citizen of the United States, residing
at New York city, county and State of New
York, have invented- certain new and useful
Improvements in Metallurgical Furnaces, of
which the following is a specification. - '

This invention relates to metallurgical fur-
naces generally, and especially to metallur-
gical furnaces of the type used for reheating
heavy blooms, billets, or the like.

Considered in its broadest sense, my im-

proved furnace consists of a heating-chamber

with fixed top and sides and a bottom portiorn

vertically movable as regards the top and
sides, and means for producing the required
heat in the heating-chamber. B

. Considered in a more limited or construc-

tional sense, my improved furnace consists of
a heating-cha,
sides, except where such sides are connected
to the source of heat, a bottom portion verti-
cally adjustable and rotatable as regards the

- heating-chamber, aremovable hearth mount-

30

- 35
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~portion, and means for

‘be mtroduce

ed on such bottom portion, means for draw-
ing one hearth off of the bottom portion when

the bottom portion is in its lowest position
and for introducing another hearth, means
for forming an atmos§>heric seal between the

heating-chamber and its movable bottom

quired atmosphere in the heating-chamber.

. The objects of the invention may be stated
- as follows: First, the construction of s heat-

ing-chamber wherein. the heat will be re-

tained within the top of the chamber and not
lost or reduced by reason of openings in the.
‘top or sides of such chamber communicating

with the atmosphere; second, a construction

of the bottom of the furnace by reason of |

which heavy masses of metal may be readily
ralsed into the heating-chamber and, if de-
sired, rotated in said chamber and with-

~ drawn therefrom; third, a construction of the

bottom.- of the furnace by reason of which
when the bottom is in its upper position the

interior of the furnace will be closed to the ex- | p

ternal atmosghere except in so far as air may
in connection with the heating-
fiame; fourth, a construction of the bottom

- of the furnace in connection with trackways

55

by reason of which a movable hearth carry-
‘Ing bodies to be heated may be moved onto
sald movable bottom and carried by said
movable bottom into the zone of heat in the
- heating-chamber and out of said zone of heat-| either as regards their construction or mode

ber with imperforate top and.

Eroducin the re-

il

1illustrate my invention.

and off of said m;)v&blé bottom; fifth, the.- eI~

ployment of removable hearths by reason of :

ed while the other hearth and its load is be-

‘ing heated; sixth, the combination in a single
to
| handle and heat or otherwise treat a body

structure of all the elements necessary

and generally to make an efficient easily-
handled furnace for the purpose described.
The accompanying drawings will serve to
] 1 wish 1t under-
stood, however, that I do not limit myself to
the precise details of construction shown, as
they may be considerably varied. For in-
stance, 1t 1s not at all essential that the gas-
generating and air-regenerating apparatus be
connected to the furnace structure. The

which one hearth may be repaired and load-

60
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heating, as is well known, may be accom-

g}iﬁhe by producer or natural gas drawn

of hydrocarbon fuels. Further, the mech-

g

om a distance or through the em loyment

anism employed for vertically moving or ro-

tating the bottom may be altered or modified,

as well as the mechanism for moving the mov-
able hearths onto.or off of the movable bot-

8o

tom. The drawings, however, show a struc- -
ture which is well adapted to carry out myin-

| vention.

Referring to the drawings, Figure 1 'i;s ;)
vertical section through the furnace struc-

‘ture, taken on the line a ¢ of Fig. 4. Fig. 2 is
& vertical section through a
furnace and shows the movable bottom in
1ts lowest position.  Fig. 3 is a longitudinal

rtion of the

section through the furnace structure and

Fig. 1. Fig. 4 is a sectional plan taken on

35

'9° 

its cooperating parts, taken on the line b b of

the line ¢ ¢ of Fig. 1 looking downward. Fig.

5 1s & horizontal section taken on the line d d
of Fig. 1. -~ .

In the drawings, 10 indicates the furnace-
chamber, which may be of any suitable con-

95

struction. = Preferably this chamber is cir- .

cular 1n section, with vertical walls 11 and an
arched crown 12. The furnace-chamber is
connected, through ports 13 14, with the gas-

roducer 15 and regenerator 16. | .
17 18 indicate valves for controlling. the

“direction of flow of the gas and air.’ |
- The gas-producer shown 1s identical with -

that 1llustrated in United States Letters Pat-

ent No. 501,107, granted to Frederick Sie--

180

1'05, _

mens for regenersative gas furnace and pro-

‘ducer on July 11, 1893." A further descrip-
tion. of the gas producer and regenerator

110




| _ef eperetmn 1S therefore unneceeeery. as such
1s fully disclosed in the above-mentioned

10

20

' i*"'

petent

As before etated any device fer
or transmitting gaseous fuel mey%
place of that shown.

The walls 11 of the ehe,mber 10 aswell as
the top 12, are shown as 1mperfemte except
where eenneeted to the producer 15. The
object of this arrangement is to prevent the

e used 1n

escape of heat from the interior of the fur-

nace to the atmosphere and the access of the
atmosphere into the furnace-chamber. The
furnace or heating chamber 10 is mounted
upon the horizontal portion 19 of a cylin-

drical angle-iron 20, whose vertical portion

21 depen s downward. The angle-iron 20 is
mounted upon or carried by T-beams or
channel-irons 22, eltueted on the tep of ver-

tlﬂ&l walls 23. _ -
The particular means ehewe and descmbed

. for supporting the heating-chamber is not
- essential except as to one feature, Whth will

- over a plate 28 on the toE of the cylinder and |
_ 1e seeured to the piston

35

-~ and eeuree of ower 35,1n the present case a |

40

'- ehember

?-:hereme,fter be mentioned.
24 indicates the bottom of the heetmg-.
. "This bottom is shown as mounted -
. upon the tqp of a piston 25, located within |
‘a cylinder 26, and such pleton adapted to be
actuated by weter-—preseure or other motive
fluid. - The bottom portion 24 is shown as

mounted upon the wheels 27, which move

pinion 31, spline-shaft 32, bevel-gears 33 34

belt-wheel. By reeeen of the spline on the
shaft 32 this shaft may be moved vertically

within the hub of the beveled gear 33 at the |
same tiie tha,t. the bettem 15 meved ver-.

 tically.

45.

Instead of meuntmg the bottom 24 es. :

rehewn in the drawings, it may be secured
directly to the top of the plston 25—that is,"

 the mechanism for retetmg may be dlepensed

- heating steel blooms, wire coils, &c.

- 55

with. . This mechanism is very convenient
- for use where it is desired to

solutely uniform heating of the bedy in the
heating-chamber—as, for instance, in re-

Arranged in the enphery of the bettem
24 is a trough 36, which codperates with the
depending flange 21 of the angle-iron 20.

~ Thas trough is arranged to contain water or

,' ~any fluid, semifluid, or gremﬂer body, such

- as sand, which will act as a seal to
- thei mcrreee of atmospheric air into t e mte-— '
Ho L

P _eenetltutm
form of seal ma

'55

revent

-.ner ef the furnace-chamber.
“The particular construction of the parts

be empleyed As state
‘the purpose of the seal is to prevent the in-

gTess ef a.tmoephene alr during the tlme that l

neretmg

yy means of a collar
This arrangement is to permit of rota-

-.tmn of the bottom of the furnace, which may
be aceemphshed by means of the gear 30, |

roduce an ab-
S| Eemtwn a,mi the

the opposite.sides of the furnace.
in relation to these rails are the cylinders 42,
- containing the pistons 43 and To
end of the rods 44 are supported on carriages -
s 41, and each rod

.| carries one-half of an automatic coupler 46
of any type, preferably what is known as the
“Janney’’ type.
| ler 47 is mounted on each end of a hearth-

the seal may be altered. An(ff

| 807,408

the seal is elesed The reeult of usmg such 4

seal is to reduce materially the losses due to
- oxidation within the furnace, as owing to the
fact that the top and sides and bottom of the

furnace are closed against the atmosphere
practically no free atmospheric air is admit-

7{.3..'

ted, and hence emdetmn is reduced to a mini-

‘mum. .
Situated on the top of the bettem 24 are

the tracks 37, and on these tracks is mounted

a. car 38, the upper portion of which is formed

5

in the manner of an ordinary furnace-hearth—

that is, it is formed of a dish-like body 39,

as 1s common in metallurgical eperetlone and

whleh may be of metal or any suitable resmt— .
ing material and provided with a hning such

30

suitable to the operation to be-conducted on

the hearth, for I wisk it understood that
my 1mp1‘0ved furnace may be used as a melt-

| ing-furnace, a puddhng-mme,ce a heating-

turnace, or for conducting any mete]lurtrmel
eperetmn Of course where the use of the
furnace is changed the character of the hearth

understood by those skilled in the art with-
out further explanation.
Preferably the diameter of the hearth

the furnace-chamber. The object of this is
to prevent as far as possible the radiated

heat acting under the hearth, as it is desir-
able to keep the bottom of the hearth rela-

| will be eerreependmtrly altered. Thiswillbe | .
90

should cleeely correspond to the diameter of

95

tively cool as regerde the top, so as to pre-

portion of the hearth. -
I do not limit myself in any wise to the em-
loyment of a wheeled hearth.
eerth will be within the intent of my inven-
tion which may be pushed upon and drawn
from the bettom of the heating-chamber,
In the operation of my furnace I may use
two or more heerths

.drawmgs

vent destruction or injury to the eerrlege' '

IQO

Any form of

105

Twe are shewn in the

40 represents a p1pe throukch which a mo-

tive fluid may be mtredueed to' move the pis-

ton 25.

IIC

In Fig. 1 of the drewmgs the bottom and B

hearth are shown in the top position within

‘the furnace-chamber and the seal between =
| the heating-chamber and the bottom closed.
- In Fig. 2 the parts are shown in the lowest

seal broken. When the

115 -

ottom is in the leweet position, the rails 27
on the bottom 24 register with the rails 41 at:-

Arranged

45, Whleh move on the rails

One-=half of a stmilar cou

‘carriage 38,
48 49 are plpee threugh which & motwe

120

s 44. The '.

125
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. 827,408

ﬂuld may be allowed to enter eltemetely on |

opposite 51dee of the pistons 43: Preferabiy

“this motive fluid is water, although steam or
- electricity may be used. -

The operation of this portion of the device

- will be readily understood Assuming the

parts to be in the position shown i Hig. 3,

‘the hearth-carriage at the right is connect-

ed to a rod 44 thmugh an automatic coupler
and'is in the position to be pushed upon the
bottom 24. When the bottom 24 reaches
the position shown in Fig. 2, the rod 44 at the

left moves forward, the eoupler sections 46
47 are brought in pos:ttmn and automatically

eeupled The direction of movement of thc,
rod 1s reversed, which draws the hearth-car-

‘riage off of the bottom 24 and onto thé track-

way 41, leaving the bottom free to receive

" the hee,rth—earrmge at the right.

A

particular feature of 1mportenee in the

construction of the furnace and to which I

wish to call attention 1s found in the fact that

“when the bottom is in its lowest position the

furnace-chamber is not eoeled but main-
tains its temperature. This is due to the
tfact that the gaseous flame is maintaired i in

-~ the top of the furnace-chamber, and, fur-

- ther, as the specific’
gases 1s less than air they eompletely fill the

i?umeee—ehember and prevent the ingress of
- air from below, so° thet when the bottom

“blooms.

of the heeted

ravlt

. moves upward to lift the bodies to be heated

into the furnace-chamber it in a sense acts as
a piston to compress in or force the contained
gases through the ports of the chamber. This

condition results in great economy as well as

uniformity of action within the f*urnaee—eh&m—
ber.

I hawe illustrated my 1mpr0ved furnace as
circularin section and arranged to heat four

nace could be changed—that is, it could be

‘made oblong—and a,rrenged to hea,t any re-
_quired number of blooms.

I have described.my 1mpr0ved furnaee as

arranged to completely exclude the external
~atmosphere, except so far as may relate to
the air introduced to support combustion,

. In certain metallurgical operations air is nec-

essary, and of course means may be provided
~for introduecing such air. :
Having thus described my uwentmn I

- elalm——- |

{r

- heating-chamber perm&nentlgr closed to the

. A metellurgleel furna,ee eempnsmg a

heetmg-—eha,mber permenently closed to the
atmosphere at its-top and sides, a vertically-

movable bottom (fOI'thIl and an atmospheric
eha,mber and . bottem DOT-

seal between sal
tion.

2. A metellurgleal furn&ee ‘comprising a

~ atmosphere at its top and sides a separable

bottom, means for vertically moving said

bettom a removable hearth on said bottom,
together with means situated on epp051te | sai

Manifestly the contour of the fur-

3

sides of Sald bottom for mevmcr said luuuth

onto ana off of said bottonm. |
3. A metallurgical furnace, eempmsmg a,

_heetmg—-ehd,mber circular in section and per-
manently closed to the atmosphere at its top
~and sides, a eepamble bottom, and means for

vertlea,lly reciprocating said bottom.

70

- 4, A metallurgical furnace eemprzsm a

heating-chamber having permanently-closed

top.and sides, a eepereble bottom, an atmos-

pheric seal between said bottom and sides,
together with means for. Vertleally reupm-
cating sald bottom. | -
5. A metallurgical furnace comprising a
heating-chamber having permanently-closed

top and sides, means for introducing a heat-

ing-flame threugh the side of said furnace, a
Sepera,ble bottom, together with means for
reciprocating said ‘bottom. .
- 6. A metallurgical furnace, comprising a

heatmg—-ehember permaﬂently closed at its

top and sides to the atmosphere, means for
introducing gaseous fuel through the side

wall of said chamber near its top, a separable
bottom, together with means for vertically

‘moving said bottom. -
7. A metallurgical furnace, eempnam 2

heating-chamber permenently closed to-the
ports

atmosphere at its top and sides,
through which heating-flames and the prod-

ucts of combustion may be introduced into

and drawn from the furnace near its top, a

separable bottom, together with means for
vertically ree1preea,t1ng sald bottom.

8. In a metallureical furnace the combina-

tion of a heating - chamber . permanently
closed to the etmosphere at its top and sides
a separable bottom therefor, means for re-

elpreeetmg' said bottom; a plurehty of mov-

able hearths, and means for moving said
hearths onto ‘and off of said bottom. '

75

30

90.
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fos

9. In a metallurgical furnace, the combi-*

nation of a Heetmg—eheqlber perma,nently
closed to the atmosphere at its top and sides
a-separable bottom, means for vertically re-
ciprocating said - bottem a plurality of

110

hearths, together.with ﬂmd—preeeure means

located on opposite sides of said bottom for
moving said - hearths onto and off of smd

bottom.

- '10. In & metallurgical furn&ee the eomb1—- .

‘nation of a heating-chamber perma,nently N

{"closed to the atmosphere at its top and sides -
a separable bottom, means for vertically re- -

ciprocating sald bettom and a movable

hearth mounted on said bettom sald hearth

115

120

conforming in contour. to the shape of the . B

heating-chamber, -
11. In & meta,llur ical furnaee the eembl-

nation of a heatmg—eh&mber ;) separeble bot--

tom, a gear on said bottom, a pinion coacting
with said gear, a sph_ue—sheft a gear through

which said splme—sheft may be moved verti-

cally, means for reciprocating said bottom,

ephne shaft and eeaetmg parts and

.1§5'

130
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'

A metellurgionl fumsce; comprise s

10

~ heating-chamber permanently’ clossd ‘at thg’|

15

~and passages between said chamber an
 producer, ' | o

20

. means for vertically moving --T'f'said“f‘Bdi}i;'o‘m

30

45

50

55 - \PHISL
- heating-chamber permanently closed t6 the'

‘sides, and a separable vertically-

means for ‘vertically* movin
relative to said heating-chamber, a gas-pro-- 0. A me _ ) .
ducer located at the side of said 'he'a‘,tmg’i"-:_he‘itiiig—‘éh&ﬁlber,,pe;manently-'_c'losed at the

tive to said heating-chamber, together with'’

_ a.defined temperature |

~. - m said heating-cham
35

~ located at the side of said
- sald gas-producer divided
each

heating-chamber

B ve_rticallﬁ
tive to the _ .
18." A metallurgical furnace complising & *

means for

i‘ota;t:{ﬁg- said spllih‘e’-’sliaft‘“' arid I:u::»i:-i "'

chamber having permanéntly-close top hnd""

ovable']

bottom, the construction’ and arrangement’
of the elements of the‘ﬁlrnace‘beiﬁg}l‘subh. as
Lo prevent the ingress of air into'the" eating—
chamber when the bottom is removed.” .

13. A metallurgical furnace, ‘comipHsing'a’|

ottom therafor;”,

top and sides, a separable b €10
sald bottom

chamber, together with comminicating (}jui-i:;’g *.

14. Ax éta,]:lurgicaj,l furnace,compmsmg b
heating-chamber permanently ‘closed at ‘the'
top and sides; a separable bottom theréfor,”

ducer located at the side of, and at the saiiie”

gas-pro- |

£as-pro-’|

..357,456' _ '

said bottomrelative to said heating-chamber, -
. ’ ' 6o

1

a gas-producer occupying the same ‘horizon-
tal level as the heating-chamber, and gas and
ait flies between said heating ohamber an,
gas-producer and located in the same plane
‘near the'top of the gas-producer.. = |
19. A metalhirgioal furnage comprising »
heating-chainber perm |
top and sides, aral
together with means for maint ne 1
“terlof of the heating-chamber full of flame
| Lo RN R T AT I RV ] - A X
and -irrespective of whether the bottom of
said ‘furnace'is open or closed. T
20. A ‘metalliirgi

=

A

o Bemancntls et ot o
m%iil_ta;ining the in-

heating-chamber and

70

al, fuitiace comprising a

. SRR Loy TR T TR AL R o LT - S e L _ :
to _ﬁhdﬁldes, gas and air flues located at one

side of the chamber and below the top there-
of, a reversible ga*s- producer and air-regen-
o iy biy : R, |

. erator connected to

v R 2 LR C e B i T AR,

'movable 'bottom for

‘closed position,

level as, the heating-chamber, together with "I

-communicating ports and passages between

sald chamber and gas-producer. B
- 15. A metallurgical furnace, comprising &

heating-chamber permanently closed at ‘the'!

| 9

top and sides, a separable bottord there for,
means for vertically moving said bottor rela.’

means for maintaining !
_ er and irrespective of
whether the lower " SAl
closed or open to the atmosphere.

%ort‘ifm of said chamber is |

16. A metallurgical furnace; comprisity &'
heating-chamber permanently closed at ‘the
top and sides, a separsble bottom’ theérefor,"
means for vertically moving said bottom rela- "]
tive to said heating-chamber, a gas-prodiicer
‘heating-¢chamber," J
into’ two sections,
section comprising a producing-chan:-"
berand an air-regenerator, ports and passiges”

- between said producin; -chambers'and air-re-"{

generators, and a reversing-valvé. ° =~
17.. A metallurgical furhace: comprising 4’|
germa.nently closed at: the"
aving a vertical depthi ap-"

top and sides and
Eroxim&tely equal to' its

diameter, & separa’

le bottom portion therefor, gnd medns for'}

7 moving said bottom: portion reld-*

the heating-chamber,

atmosphere at the top and sides, a separable
bottom therefor, means for vertically moving

>

| position o s_aid‘fm;gita{.ble‘

_.h;_-‘. [ I

sidé of said furnace’
.of, " Teversible |
_erator connecte

as-producer and air-regen-

8, vertically-

. 21, A metallurgical furnace comprising a
' heﬁtm?@h@mbﬁr permanently closed at the .
top-and sides, gas and air flues located at one

, i b _ LIRS A N . ) . _ e
and below the top there-.

75

sald flues, & vertically-
vable bo for said chamber, together L
‘with means for sealing the bottom when in a .

So

Ly

85

‘novable and revoluble bottom for said cham-

ber, ‘togethet with means for. moving said

. el L e A SRR I S N P
‘bottom into and out of position and revolv-

‘ing it when in position. .

e T T R £ T ,'_'n,...--”"i. .o . 'y --;"-:L.
22, A metallurgical furnace comprising &
heatinig-chaniber, a vertically-movable bot-

tom portion, and, means for heating the inte-
rior of such chamber and maintaining

stant temperature therein irrespective of the

L sa1d bottom portion.;
- 23." A metallurgica,

4 L

P =
- .y

‘heatinig-chamber closed

- Qo

95

to the atmosphere at

the top ',"_a'f,‘fld_.':s“rijd'e;s‘;__é, vertically-movable bot-,,

""""

“tomportion, and means for heating the inte-

Tior of such qh%l.n,b..ir; and maintaining a con-
Stant temperature ner

Wi ) T AL B R T T St
position of said movable

X

bottom. .
‘open-bottom chamber,

R S
Interior

‘constant body

for earrying th
‘out of said chamber.
- In testin

el

in the presence of two witnesses.

means for heating the

U T SRR

" Witnésses:

al’

- J. E.PEARSON,
- Frank O'Conror..

herein irrespective of the

24, A metallurgical furnace comprising an |

100

log

f fhEL f}hﬂﬁlﬁmﬂ and, maintainin 8, .
ose L L I _...l';, ' CL o wak ._g-.

‘of flame therein, and . means . -

¢ articles to be heated into and.

imony whereof I affix my signature 110

. GEORGE H. BENJAMIN,
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