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'Q"Ta aZZ whom uﬁ ma& J concei;n IR
‘Beitknown that we, Tucrus D. CHAPIN re-

e bldmg ab. Chleage State of 111111013, and. L'EB--,'

‘of Michigan, have invented certain new and

Lo useful Improvements in Metallurgic Furnaces;

o ~ and we do hereby declare the following to be j
oo afully clear, and exact description of the in- -
eventmn suﬂiclent to enable. others Skﬂled in
f'm the aat 130 Whleh it appertfuns to ]_)1 aetlee the--
U same '

Referrmﬂ' to the aecompzmymn dr&wmos,

SR s wherem 11];:e letters of reference indicate like

L 20

oo oparts, Figure 1is a view in plan of a series of
oI5
S withea smﬂ‘le main flueinaccordance with our |
L ;_mventmn
i central sectlen through one of the rotary ball-
SEE ing- _furnaces, the eonverter the elevated rail-
way, and ladles mounted: thereon to supply the |
VAT jseveml furnaces being shown in end élevation.
. Figs. 3,4, and 5 are:views in detail, showing:
i the m&nner in which the swinging d001 may
T3 ey j‘i_;;ﬁ_:-;_}j__.;_.be hmged to a standard at front ‘md 1113011 enex-

rotary hellmn*-furnm% and their connections

‘Fig. 2 is-a view in Jongitudinal

Slde of the b&llmg-vessel
_Our ‘invention relates to met‘bllulgle fur

“claims.

japphed to a series of rotmy balling- fumaces

~ used to make wrought-iron by a process which

.- involves, first, the semi-conversion of acharge

s

of cast- 11:0n m a pneumatic converter of the
- Bessemer or like pattern, and, second, the

; ;of the metal to the condltlon of wrought-iron

_ the treatment being removed from the vessel to

- the squeezers and rolled into muck-bars in the

. usual way. Itisto be understood, however,
. that the invention is:notrestricted: in value te
5 the praetlce of -any Specml process, or to any

' special type of furnace, but that the peculiar

- features of construetlon which distinguish said
-+ . invention makeit applicable ahk:e te avar 1ety.
'of processes. and fu.rllaces |

j'_nfwes ‘and it consists of certain 1mproveme11ts_'_-
in the eonstructlon thereof, which will-be here-
~ inafter set. forth zmd pmtleulaﬂy deﬁned by;

The mventlon is. ehown in the d1 a,mnﬂ*s as‘-.

~ transfer of said charge in smt&ble po:r:tlons to
~ a rotary balling-vessel, wherein the reduction

R

) is perfected,:the loop or “ball resultmg from |

_.' nions between su1tab1e standm ds A’ is of the_ o
Oldmary pattems used .in the Bessemer or -
:-_.pneumetle process for the conversion of cast-
“iron.
I’&ﬂged an elevated mﬂway, B, suppelted by 85 =
| posts or standards B’ above- the floor of the - -
‘mill, upon which railway B there TUNS a4 o
wheeled truck-frame, /, that carries the ladle e
C..- The ladle C is Sustelned upon trunnions -
'IWlt]l];ll the truck-frame or carrier ¢ in'aman-
| ner convenient to allow for its bemg tipped, = =
' and said ladle, as it travels upon the railway -
B',isso arranged with respect to the converter -
A as that when this latter is turned upon'its .
trunnions by any of the usual means the mouth, 65 =
of said converter will stand above the ladle ¢ =
‘and the contents of the converter be.in pmt

“Near the front of said vessel A is ar-

dlseharn*ed nto S&ld ]a,dle, as. the opel ator de

su:es | S
Arraneed 51de by S&de in zmy number smt 70 .

able to the capacity of the converter A, is

series of rotary balling-furnaces, which, Wlth
| the converter and other usual adjunets, con-.
‘stitute the plant. R
| the main, constructed in manner well known 7 5 ]- o

| to the mt—-—-—that is to say, having a fuel end R
fire chamber, D, fitted with grate- Dars d, aro-

‘The balling-furnacesare, in.

tary balhnﬂ'—vessel B, open at its ende and =
sustained upon the 1011els ¢ ein close juxta- -~ -
‘| position-to the bridge-wall of the fire- cham- 80
‘ber D, said balling- vessel E being free tore- =~
volve throuah the mediom of elreumferentlali_
_:.raelz;e &fﬁxed thereto p11110:[1 ¢, shaft B?, mi- -
ter-gear ¢ and 1111e shaft ]]q |
_:fclutch ﬂea,l ¢ upon the shaft E? eontrellmg the
period zmd degree of rotation, __
details of stluctme need not be more minutely = =
described, because the same are made and 00#' L
operate in the usual well-known way. T
At the front of the Dballing-vessel B thele is . -

the frletlon- |

90

'_-prowded a ' movable door, F, which may be
hinged in any suitable ma,nner so as toswing . .
freely to and from the mouth of the vessel D o
The door F is sustained by the standalds S,
having brace-rods s extendmg therefrom.- The ;9‘ 5 0 L
‘standards and brace-rods are adJustably con- .
‘nected to the suppor tmcr-pla:te S5 by means of
the bolts ¢, which work in the slots § and s*of

R { said - phte and in slots s in- the: base of the e
The eonvertmn' Vessel A, sustamed by t11111 | standwds, auzmﬂed at 11-Tht annles 130 the slots 100}:._ e

Theseseveral =~ =
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s*. By this construction of parts the pOSltlon
“of the doors can be readily adjusted to com-
pensate for any wear or distortion. The door
K consists of a stout metal frame having an:
5 opening through it corresponding to that of
- the baller L, and bears upon its outer face a

short IJIOJeCtlllﬂ‘ flue, F', of same internal di- -

ameter as the Opemng in door 1, these parts
being properly Lined to prevent the destruct-

10 1ve action of the highly-heated furnace-gases.
- When the door F is tightly in position against
. the mouth of the baller I, so that the face-
plate f, secured to said door, bears against the

like plate,e’,of the baller L, "then w111 the end

of the proj eetmo flue-piece I T be in position to
abut agalnst the corresponding end of the
movable flue G.
- Theflue G may consist of a stout sheet-metal
casing lined internally with fire-brick of simi-
20 lar 1es:1stance and in the form shown by the
- drawings is bent elbow like, the downtake of
said flue discharging freely into a main flue,
H, common to all of the several ballmﬂ'-fur«
naces which connects in turn with the or dm&ry
ch1mney stack. Attached to the downtake of
the flue G 1s an encircling collar, g, having a
cirecumferential groove in  the face theleof to
" receive a series of rollers, balls, or equwalent
- iriction devices, which rest below in a like
30 groove formed in the face of a plate, ¢, sus-
-tzmled upon the main Hue H. By this pivotal
or union joint the movable flue-section G is
free to swing "about its downtake as an axis,
~and thus at willto be tightly joined to the door
¥, having the projecting flue F thereon, or to
be swung clear and away therefrom, A may:
be necessary in the working of the balling-fur-
nace. It will be noticed that by thus curving

I35

| 25

or bending the movable flue-section its weight

40 18 sustained by the main flue and a constant
~joint or close connection ismaintained between
~ the two. It will be noted that the flue-piece

I terminates in an opening whose plane is

~ oblique to the door F. The contour of the
45 abutting end of the movable flue-section G is

an exact counterpart of this opening, whereby

a perfectly-tight joint is secured between the
parts, so that all leaks 1n the flues shall be
avolded. 'The ends .of the flue-sections are
shown as curved with an equal radius and
from a cominon center. -
construction.

. G, controls at will the eoTeSS of furnace-gases

-39

'from the balling-vessel ‘ro the main flue H SO |
that at any desired stage of treatment of the

35
- charge in the balling Vessel the flame may be

shut down and the char oe kept quiescent un-
til such time as the loop of another baller has
been disposed of or other conditions necessary
to the economic working of the metal fulfilled.
It must be apparent that by thus. connecting
the several flues leading from each of the ball
ing-vessels to a Slllﬂle main flue the charge
of metal in each vessel may be worked with
entire independence, and yet if the flame from
any one be tempmm ily shut down it can be

| 60

This is the preferable |
Aslide-valve, G, lecated in flue |

2@3.075

quickly varied to a degree of high infsenSity,'
when the valve G is shifted and the furnace-

fire is subjected to the extreme draft of the

common flue and stack. |

When the connection between the swinging
flue and the furnace-door is broken for pur-
pose of obtaining access to the interior of the
furnace, the valve G’ is closed to prevent the
__entrzmce of air into the main discharge-flue, 75
for in the absence of the valve it is clem that
such ingress of cold air must tend to reduce
the temperature of the main flue and to mate-
rially diminish the draft when the connection
is re-established. If more than one furnace be 8o

70

| used, the valves in the several flue-sections

have the further useful function of preventing
an outflow of hot products of combustion from
the main discharge-flue into the working-
room—a detrimental result which, in the ab 85
sence of the valve, must oceur when any one of
the furnace-connections is temporarily broken,
as beiore described. |

The common flue H may be located below
the floor of the mill, as shown, or may be over--
head and sustained in any preferred way, In-
which event the swinging flue-section G will
be suspended from the same, so as to abut
against the projection F of the ‘door F, as here- -
tofore described. Nor 18 it necessary to the 95
efficiency of this part of the invention that
there shall be a common flue at all, inasmuch
as the swinging seetion G and door F co- oper-
ate with each other and with the furnace to

which they pertain with equal success, what- 100G

ever thenature of the conduit into which swmg

1ng flue-section G may discharge.

By having the flue-section G and the door
F to swing separately from each other, they are
rendeled less cumbrous, are easier of ACCess,
simpler in construction, independent in move-
ment, yet capable of being quickly and tightly
joined together. More room is afforded be-
cause of the compact and simple arrangement
of the parts, thus through the medmm of the
elevated railway and traveling ladles allowing
for the use of a series of balling furnaces in
connection with a single converter or cupola.

1t will be obvious that the several details of
construction heretofore described may be va- I15

105

110

‘ried without dep‘utmg from the Spl] 1t Of the

invention.

What we claim as new, and desire to secure
by Letters Patent, is— - |

1. The eombmatlon with a furnace, Of a 120
movable door, a movable flue-section sustained
1ndependent1y of said door, and a main dis-
charge-flue, substantially as described.
. 9. The combination, with the furnace, of a
movable door having a flue-piece projecting
from the back ther eof and terminating in an
opening the plane.of which is Obllque to the
door, amovable flue-piece having an end whose
contour 1s the counterpart of the door flue-
blece, and a main discharge-flue, substantially
as described. -

3. The combination, with a farnace and the

125

130




PSR T_mam d1scharge ﬂue, of a movable ﬂue-sectlon [ vessels and a main chsehm ge-flue, of a series 2 5

“connected by a union-joint to the main dis-
LB charge flue, Whereby the Jomt between said-
woee o movable sectlon and main flue is maintained

5 constant during rotation of the flue - Sectlon
B B substantlally as described. =

. . 4, The combination, with a fmnmce ancl the-
main discharge- flue, of an intermediate curved |
. or bent flue-section movably connected to and |

IO ‘bearing upon the main dlSGh&I oe - ﬂue, sub
-.'-.stantlally as described. -

.f.constam_t during rotation Of the ﬂue Sectlon
Substantmlly as described. |

6. The combmatlon Wlth the balhnmvessel
20 and the malin: dlscharge ﬂue of the mov*:,ble-' o

B - flue-section connected to the main flue by a
| j' .' 3011113 as deseribed, and pmwded w1t11 ‘wwlve
R Substantlally as set forth.

' 7 The combuntlon Wlth a ser 1es.0f balhnm 1

.....

5. The combination, w1th the balhnw Vessel o
and the main dlseharge ﬂue of a movable flue- |
‘section connected by a. union- joint to the main |
. 15:discharge- Aflue, Whereby the joint between said.
. -movable. section and main flue is maintained | -

of movable flue-sections, eaeh prowded Wlﬂ]
t a valve, substantially as descllbed | -
-8, The ‘combination, with  rotary ]:)21,11111«2lw S

-s Vessel E, of the hmged door F, the swinging .=
| fiue-section G, provided with the collar g, and 30

the main flue H bea,rnw the plate g, subﬁau-
tmlly as deserlbed

9. The combmatlon Wlth the b%lllnn*-vesse]
of a sSwinging door and an’ adjustable stemdald

forth. | |
I testlmony whereof we have her eunto Set
our hmnds in presence of two subscmbnw Wlt
nesses. . e |

. "LUCIUS D. CHAIE’IN
'LEBEUS C. CHAPIN.

Wltnesses for Luclus D. 011‘11)111
- JAaMmES H. PEIRCE, |

.

“W. W. ELLIOTT: | |
Wltnesses for Lebeus C. Clmpm T
W S. LAWRENCE, - o
W MILT(N Leg. - .

R

for- su%talmnﬂ" S&l(l (1001"' Substantm]ly as set 35‘
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