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UNITED STATES

PATENT OFFICE.

PATRICK MEEHAN, OF LOWELLVILLE, OHIO.

METALLURGICAL FURNACE.

SPECIVICATION forming part of Letters Patent No.. 711,062, dated October 14, 1902.
Application filed October 30, 1901, Serial No. 20,5630, (No model.)

To all 1o0lvony & iy CORCeTIL:

Je it known that I, PATRICK MEEHAN, &
resident of Lowellville, in the county of Ma-
honing and State of Ohio, have invented a
new and useful Improvementin Metallurgical
Furnaces; and Ido hereby declare the follows-
ing to be a full, clear, and exact description
thereof.

My invention relates to metallurgical fur-
naces, and more particularly tosuch furnaces
as are adapted for mixing, cleaning, refining,
puddling, or balling metal. |

The objeet of my invention is to provide a
furnace for these purposes which will work or
agitate the metal and facilitate the removal
of slag and other impurities from the metal,
thereby shortening the period required for
mixing, cleaning, refining, or puddling the
metal, which is so constructed that the metal
can bereadily discharged therefromand which
isadapted for use in connection with a revers-
ing, regenerative, or similar furnace.

In the accompanying drawings, Figure 1 1s
aside view showing diagrammatically the fur-
nace and heat-supplying means therefor.
Fig. 2 is a diagrammatic plan view of the
furnace and gas and air heating apparatus.
Fie, 3 is anend view of the furnace, showing
in dotted lines its position when rotated and
tilted. Fig. 4 is a longitudinal vertical sec-
tion of the furnace. Fig. 5 18 a transverse
section through the furnace-barrel, and Fig.6
is a vertical longitudinal section of a modifi-
cation. R

My improved furnace is substantially bar-
rel-shaped, such as shown at 1, and 1s pro-
vided with an open neck 2 at each end there-
of. The body of the barrel is preferably
formed of a metal casing lined with suitable
fire-resisting material or brick 4. 'T'his bar-
rel-shaped furnace in operation lies in sub-
stantially ahorizontal positionand is rotated
abhout its axis to stir and work the metal con-
tained therein, and to facilitate the working,
stirring, and mixing of the metal the lining 4
is preferably provided with projections, ribs,
or corrugations 5,extending longitudinally of
the furnace. These provide shelvesor projec-
tions whieh in the rotation of the barrel will
carry the metal up and then allow 1t to fail
down, thereby insuring a thorough working
and mixing of the metal and so agitating 1t as

t the barrel.

tobring the slag and other impurities quickly
to the surface. This barrel-shaped turnace
is mounted in any suitable manner to permit
it to rotate about its longitudinal axis, and

for this purpose I have shown a frame 6, com-

posed of the side beams 7 and the transverse
curved saddle or ecradle beams 8. These sad-
dle-beams S are provided on their upper faces
with snitable seats, upon which rest annular
bands 9, secured to the barrel. The seats
and bands are preferably provided with V or
other shaped grooves, as shown, for receiv-
ing antifriction-balls 10. Semicireular eap-
bands 11 are secured to the saddle-beams 8
and extend over the barrel, inclosing the an-

| nular bands 9 and preventing the barrel from

becoming displaced. These cap-bands1lare
likewise provided with V or other shaped

orooves, and the antifriction-balls 10 extend.

entirely around the barrel. These balls it
so closely in the grooves in-the seat and bands
that they prevent endwise displacement of
The barrel may be rotated In
this frame by any suitable means or mechan-
ismn. As a convenient -means for this pur-
pose I have shown the barrel provided with a
pair of annular or peripheral gears 1%, which
are engaged by spur-gears 13 on a shaft 14,
mounted in the frame G, parallel to the axis of
the barrel. This shaft isdriven by any suit-
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ablemechanism,and preferably by that which

will be hereinafter more fully described. by
means of the gears 13 and peripheral gears

12 a steady rotary motion is imparted to the

| barrel, which works, agitates, and mixes the

charge of metal in the latter.

The frame ¢ is provided midway ot 1ts
length with trunnions 15, which are journaled
in brackets or bearings 16 on the frame 10.
This last-named frame is composed of suit-
able longitudinal I or channel beams 20, rest-
ing upon and secured to transverse I or chan-
nel beams 21. To the latter beams is se-
cured a strong cap frame or casting 22, which
bears upon the top of the central postorstud

go

95

23, so that the frame 19 can rotate about said

post.  To facilitate this rotation, antifriction-
rollers or similar devices 24 are preferably
interposed between the upper end of the post
23 and the casting 22. To steady the rota-
tion of the frame 19 about this post, I provide
the annular track 25, upon which run the
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rollers or wheels 26, mounted in the lower | shaft 45 is provided with three separate pairs

ends of hangers 27, secured to the frame 19.
The frame 19 will be rotated about the post
23 by any approved means, and it may even
be rotated by hand. I prefer, however, to
use mechanism for this purpose, and to this
end I secure to the foundation or floor the
annular rack 29, which is engaged by a pinion
30 on the lower end of a shaft 31, extending
upwardly and driven from suitable mechan-
iIsm on a platform 32, carried by the frame
19. 1y means of this mechanism the frame
19 can be rotated about the post 23, thereby
carrying the barrel in line with the heating-
furnaces or at right angles thereto for the
purpose of discharging the metal from the
barrel, as will hereinafter more fully appear.

The purpose of trunnioning the barrel 1 on
the frame 19 is to permit the tilting of the
barrel, first, so as to have one end slightly
lower than the other in the normal operation
of the furnace, thereby allowing the slag and
other impurities to readily run out, and, sec-
ondly, to permit the discharge of the metal
from the furnace. Any suitable mechanism
may be used for tilting the barrel about the
trunnions 15 and for holding it in any posi-
tion to which it is tilted. I have shown for
this purpose two pairs of cams or eccentrics
35, mounted upon the transverse shafts 36.
T'hese cams rest upon the longitudinal beams

20 of theframel9and bearon the lowerside of

the longitudinal beams 7 of the frame 6. The
cams or eccentrics of one pair are arranged
on the shaft 36 in reverse position with ref-
erence to the cams on the other shaft, as
clearly indicated in Figs.1and 4. The shafts
o6 are adapted to be rotated simultaneously
and in opposite directions, so that when the
eccentricity of one pair of cams is increasing
that of the other pair of cams will be corre-
spondingly decreasing. As a convenient
means for accomplishing this I have secured
to each of the shafts 36 a spur-gear 37, and
between these spur-gears and meshing with
both of them is a spur-pinion 38, which may
be rotated in any convenient manner—as, for
instance, by having a worm-wheel 39. con-
nected thereto and engaged by a worm 40 on
the lower end of a shaft 41, which shaft is
preferably rotated by means of mechanisin
located on the platform 32, before referred to.

It will be seen that in the apparatus thus
far described three separate sets of driving
mechanism are necessary—namely,the mech-
anism for rotating the frame or table 19about
the post 23, the mechanism for rotating the
cam-shafts 36 to tilt the barrel, and the mech-
anism for rotating the barrel on the frame 6.
Hach of these mechanisms may derive its
power from any desired source or sources. I
prefer, however, toemploy 4 single source of
power for all of them, and to this end I have
shown an electriec motor 44, mounted on the
platform 32 and connected by intermediate
gearing to a main driving-shaft 45. This

‘
!

li

of bevel-pinions 46, 47, and 48, which are

loosely mounted on the shaft 45, and each
pair being provided with an intermediate

cluteh 49, adapted to be actuated by any suit-
able means, such as the lever 50. By means
of the various clutches either one or the other
of each pair of bevel-pinions may be locked
to the driving-shaft, or both of said pinions
may be disengaged therefrom; butat no time
can both pinions of each pair be locked to the
shaft. The pair of pinions 46 is in engage-
ment with a similar pinion 51 on the upper
end of the worm-shaft 41, and by means of
this pair of pinions the shafts 36 will be ro-
tated either in one direction or the other to
tiit the barrel 1, as above described. The
pair of pinions 47 are in mesh with a similar
pinion 52 on the upper end of the shaft 31,
and by means thereof the frame 19 can be
rotated about the post 23 in either direction.
L'he pair of pinions 48 is connected by inter-
mediate mechanism with the shaft 14, and by
means thereof the barrel 1 can be rotated in
the frame 6.
the motor 44 by means of suitable flexible
conductors or other means, and the shaft 45
can be in constant rotation. Then by ma-
nipulating the various clutch-levers the ap-

The current will be brought to
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paratus can be moved and operated in any

of the above-described ways.
In order toheat the metalin the barrel 1, it

IS necessary to connect said barrel to a suit-

able source of heat, and for this purpose I
prefer to use ordinary reversing regenera-
tive furnaces, such as of the Siemens type.
In Fig. 21 have shown diagrammatically an
arrangement of furnaces suitable for this
purpose. On each sideof my rotating mech-
anism are located air and gas regenerating
chambers 55 and 56, which are connected by

100

10§

suitable flues to the reversing-valves 57 and

58, the former . controlling the admission of
air and the latter the admission of gas. 59
indicates the flue leading to the chimney or
stack, and 60 indicates diagrammatically the
levers for operating the reversing-valves 57
and 53. This apparatus is all of an old and
well-known type and detailed description
thereof is deemed unnecessary. By the ma-
nipulation of the valves 57 and 538 the airand
gas will first be caused to flow through the air
and gas chambers on one side of the furnace,
thence through the barrel and out through the
alr and gas chambers on the opposite side of
the furnace, thereby heating the last-named
chambers, and thence to the stack. When
the valves are reversed, the air and gas flow in

the opposite direction, the waste produets of

combustion then serving to heat the regen-
erating-chambers which are first used to heat
the air and gas. From the regenerating-
chambers 55 56 the air and gas pass throngh
vertical flues 60 and 61, which connect with
the horizontal pipes 62 and 63.

ends of these horizontal pipes are pivoted the

Between the
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pipes 64 and 65, so that they can swing in a | timeas isecommon in reversing furnaces. The

vertical plane. The air and gas pass into the
pipe-section 64 on one side of the furnace,
first time are mixed, and then
pass into the barrel, where combustion takes
place, and thence out through the correspond-
ing pipe 65 on the other side of the furnace,
or just the reverse course, ag the case may
be. 'These pipes 64 and 65 are pivoted as
shown, so that they can be swung out of the
way in order to permit the rotation of the en-
tire apparatus around the post 23 to a posi-
tion at right angles to its normal position, as
shown in Fig. 4, to permit the discharge of
the metal into a suitable mold, ladle, or car.
One of the connecting - pipes, such as the
pipe 64, is provided on its end on its lower
side with an opening 66, which permits the
slag to run out. When in operation, the bar-
rel 1 will necessarily be slightly inclined to-
ward the pipe 64, so that the slag will runin
that direction. The degree of inclination of

the barrel 1 will depend upon the quantity of

metal in the barrel, and it is necessary that
the pipes 64 and 65 fit closely on the ends of
the barrel at all inclinations of the latter.
To secure this result, the ends of the pipes 64
and 65 are provided with cup-shaped ends 67,
which fit over the ends of the barrel and
which are extended on one side, as at 63, to
keep the joint closed when the barrel is in-
clined. The joint is, in effect, a ball-and-
socket joint. |

When the barrel is turned and tilted to dis-
charge the metal therefrom, it may in some
cases be desirable to close the neck 2 oppo-
site the one through which the metal is dis-
charged. Any convenient closure may be

“used for this purpose, such as the cap 69,

40

50

55

60

which preferably is not attached to the bar-
rel and is suitably suspended, as by a chain
or derrick, so it can be quickly and easily put
in place, and it may be held on the end of
the barrel in any convenient way, as by tak-
ing over the band or shoulder 70, whieh 1Is
some distance from the end of the barrel, so
as not to interfere with the connecting-pipe
64, but which will hold the cover 69 in place
to close the neck 2 when the pipe 64 has been
disconnected.

If desired, a blast may be introduced into
the barrel, and this blast can be supplied in

any approved manner—as, for instance, hav-

ing a blast-pipe, as shown in dotted lines at
72, pass through a door 71 in the pipe 65 or
pipe (4. .

The operation of the device will be readily
oathered from the foregoing deseription. The
charge of metal, molten or otherwise, is in-
troduced into the barrel 1inany desired man-
ner—as, for instance, by introducing a run-
ner through the door 71—and then the pipes
64 65 are connected to the ends of the barrel.
The air and gas are then turned on, thereby
causing combustion in the furnace-barrel 1,
and this air and gas is reversed from time to

| or eccentrics 35 are rotated in opposite direc-

arunll =ial 3

barrel 1is slightly inclined and is kept in con-
stantrotation aboutits axis by the mechanism
before described, so that the metal inside the
furnace is being constantly worked, agitated,
and mixed by the ribs or corrugations 5 and
the impurities caused to flow out through the
opening 66. When the metal has been suifi-
ciently worked and refined, the flowof air and
oas is stopped, and the pipes 64 and 65 are
swung out of the way, as indicated in dotted
lines, and the entire apparatus rotated about
the post 23 by the mechanism before described
nntil the barrel is substantially at right an-
gles to its former position. Then the cams

tions by the mechanism described, thereby
raising one end of the barrel and lowering the
otherto discharge the metal intoa mold, ladle,
Or car.

In Fig. 6is shown a modified form of barrel
which is particularly suitable for balling or
puddling iron. This barrel 1% is somewhat
egg-shaped, so that in the rotation of the bar-
rel a ball 75 will be formed at the largest di-
ameter of the barrel, as shown. One of the
necks is formed larger than the other, as
shown at 27, to permit the discharge of the ball
from the barrel. The barrel is also shown as
trunnioned at one side of its transverse mid-
dle, as at 15%, so that it has a bias toward the
horizontal position. As a consequence only
a single cam or eccentric 35 is necessary for
tilting it, as will be readily understood. The

mounting and operation of this modification

are the same as in the preferred form.
What I elaim as my invention, and desire
to secure by Letters Patent, is—

1. Afurnace havingopen necks onopposite.

sides thereof, heating pipes or flues arranged
to be connected to and disconnected from said
necks, a rotary frame on which said furnace
is monunted, and mechanism for rotating said
frame. | |

2. A barrel-shaped furnace having an open
neck at each end, heating pipes or flues ar-
ranged to be connected to and disconnected

from said necks, a rotary frame on which said

barrel is mounted, mechanism for rotating
said frame, and mechanism for rotating the
barrel in said frame. |

3. Afurnacehavingclosed or unbrokenside
walls and open necks on opposite sides there-
of, heating pipes or flues arranged to be con-
nected to and disconnected from said necks,
one of said pipes having an opening in its end
on the lowerside to permit the escape of slag

and other impurities, and means for varying

the inclination of said furnace.

4. A barrel-shaped furnace having closed
or unbroken side walls, and an open neck at
each end, a frame in which said barrel Is
mounted, mechanism for rotating the barrel
in said frame, heating pipes or flues arranged
to be connected to and disconnected from the
l necks of said barrel, one of sald pipes having
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an opening in its end on the lower side to per- |

mit the escape of slag and other impurities,

and means for varying the inclination of said .

furnace.

5. Afurnace having open necks on opposite
sides thereof,movable heating-pipes arranged
to be connected to and disconnected from said
necks, and a pivoted frame 1n which said fur-
nace 18 mounted. -

6. Afurnace havingopen neckson 0pp031te
sides thereof, and hea,tmcr pipes or flues
mounted on pivots to swing n vertical planes
and arranged to be connected to and discon-
nected from said necks.

- 7. Afurnace havingopen neckson opposite

sides thereof, heating pipes or flues mounted
on pivots to swing in vertical planes and ar-
ranged to be connected to and disconnected
from said necks, a rotary frame on which said
furnace 1s mounted, and mechanism for ro-
tating said frame.

8. A barrel-shaped furnace having an open
neck at each end, pipes or flues mounted on
pivots to swing in vertical planes and ar-
ranged to be connected to and disconnected
from said necks, reversible regenerative fur-
naces connected to said pipes, a frame in
which said barrel is mounted, and mechanism
for rotating the barrel in said frame.

9. Afurnace havingopen necks onopposite
sides thereof, transverse trunnions on which
sald furnace is mounted, means for tilting
sald furnace about said trunnions, and heat-
ing-pipes mounted on pivots to swing in ver-
tical planes and arranged to be connected to
and disconnected from said necks, said pipes
having cup-shaped ends to fit over said necks.

10. A barrel-shaped rotary furnace having
an open neck at each end, swinging heating
pipes or flues arranged to be connected to and
disconnected from said necks, a frame in
which said barrel is mounted, mechanism for
rotating said barrel in said frame, trunnions
on sald frame, and mechanism for tilting said
frame about said trunnions.

11. A furnace for treating molten metal
comprising a barrel- shaped rotary furnace
having an open neck at each end, movable
heating-pipesarranged to be connected to and
disconnected from said necks, a frame in
which said barrel is mounted, annular gears
on said barrel,power-driven pinions engaging
sald gears, trunnions on said frame, and
mechanism for tilting said frame about said
trunnions.

12, A furnace for freating molten metal
comprising a rotary barrel-shaped furnace
having an open neck at each end, annular

bands having V-grooves secured to said bav-

rel, a bearing-frame provided with semicir-
cular V-grooved seats, antifriction-balls be-
tween sald bands and seats, mechanism for
rotating said barrel in said fmme trunnions

T W R L sl — YR
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13. A furnace for treating molten metal,
sald furnace having an open neck on opposite
sides thereof, a frame in which said furnace

1s mounted, trunnions on said frame, a sup-

porting-frame, a rotary cam between said
bearing-frame and supporting-frame for tilt-
ing the farnace aboutits trunnions, and mov-

able heating-pipes arranged to be conneuted_'

to and disconnected from sald necks.

14. A furnace for treating molten metal,
sald furnace having an open neck on oppo-
site sides thereof, a bearing-frame in which
sald furnace is mounted, trunnions on said
frame, a supporting-frame having bearings
for said trunnions, two cams between said
frames on opposite sides of the trunnions, and
» mechanism for simultaneously rotating said
cams in opposite dirvections. |

~15. A furnace having an open neck on op-
posite sides thereof, trunnions on which said
furnace is mounted, means for tilting the fur-
nace about said trunnions, a rotary frame
having bearings forsaid trunnions, and mech-
anism for rotating said frame.

~16. A barrel-shaped rotary furnace having
an open neck at each end, a rotary frame, &

70

75

30

QO

tilting frame trunnioned thereon, said tilting |

frame having bearings in which the barrel is
rotatably mounted, mechanism for rotating
the supporting-frame, mechanism for inclin-
Ing the tilting frame, and mechanism for ro-
ta,tmﬂ' the barrel

In a furnace, the combination with a ro-
tating supporting-frame, of a tilting frame
mounted thereon, a barrel -shaped furnace
having an open neck at each end mounted in

sald tilting frame, mechanism for rotating

sald barrel in said frame, mechanism for tilt-
ing sald frame, a stationaryannular rack, and

95

[O00Q

105-

gearing on the supporting-frame and engag-

ing said annular rack.

- 13. Inafurnace,the combination with a ro-
tating supporting-frame, of a tilting frame
mounted thereon, a barrel-shaped fuarnace
having an open neck at each end mounted in
sald tiiting frame, gearing for ineclining said
tilting frame, gearing for rotating said sup-
porting-frame, gearing for rotating said bar-
rel, a driven shaft, three sets of gears and

clutches on said shaft, and connecting mech-

anism between said sets of gears and the gear-
ing for rotating said furnace and supportmﬂ'—
frame and mchnlnn' sald tilting frame.

19. A furnace for treating molten metal
comprising a barrel- Shaped rotary furnace
having unbroken side walls and an open neck
at each end,longitudinal ribs or corrugations
on theinside thereof, abearing-frame in which
sald barrel is mounted, mechanism for rotat-
ing said barrel, and movable heating-pipes
arranged to be connected to and disconnected
from said necks, one of said pipes having an
opemnﬂ* in its end on the lower side to per-

on which said bearing-frame is mounted and [ mit the escape of slag and other impurities.
20. A barrel- sha,ped rotary furnace having
an open neck at each end, longitudinal ribs

mechanism for tlltll]”‘ sald frame about said
trunnions.
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or corrugations on the inside thereof, a bear- | lower side to permit the escape of slag and

ing-frame in which said barrel is mounted,
mechanism for rofating said barrel, trun-
nions on said frame, mechanism for tiiting
said frame about said trunnions, and heat-
ing pipes or flues arranged to be connected to
and disconnected from said necks, one of said
pipes having an opening in its end on the

other impurities. 10
In testimony whereof I, the said PATRICK
MEEHAN, have hereunto set my hand.
PATRICK MEEHAN.

Witnesses:

F. W. WINTER,

l ROBERT C. TOTTEN.
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