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To all whon & Maly CoOneer:

Be it known that I, CHARLES H. MORGAN,
a citizen of the United States, residing at

Worcester, in the county of Worcester and
State of Massachusetfts, have invented a new
and useful Improvement in Furnaces for
Heating Ingots or Billets for Rolling-Mills, of
which the following is a specification, accom-
panied by drawings forming a part of the
same, in which— | |
Figure 1 representsin plan view a series of

furnaces arranged side by side in position to

deliver the heated ingots from each of said
furnaces upon a common conveyer.

shown on line 2 2, Kig. 4.
tudinal sectional view of the furnace on line
3 3, Fig. 4. TFig. 4 is a transverse sectional
view on line 4 4, Fig. 2. Fig. 5 is a trans-

verse sectional view of the furnace on line.

5 5, Fig. 2; and Fig. 6 represents a longl-
gitudinal sectional view of a furnace em-
bodying my invention, that portion above

the upper surface of the row of ingots being.

shown on line 3 3, Fig. 4, and the part below

the upper surface of the row of ingots being

shownon line 2 2, Fig. 4.

Similar numerals refer to similar parts in

the different figures. .

My present invention relates to a furnace
for heating ingots or billets for rolling-mills;
and it has for its objects to increase the ca-
pacity of the furnace, to secure a more thor-.

ough diffusion of heat through the mass of
metal, to lessen the manual labor required,

to reduce the formation of cinder or scale, to

facilitate the delivery of the heated billet to
the rolls of the mill with a minimum reduc-

‘tion of its heat, to render the operation of

the furnace automatic, and to allow two or

more furnaces to be operated jointly with a
‘single redncing-mill; and I accomplish these

results by means of my present invention,

-whieh consists of novel combinations of in-
strumentalities with the heating-chamber of

o furnace, as hereinafterdescribed,and point-
¢d out in the annexed claims. |

- In the accompanying drawings I have rep-

resented a furnace for heating ingots or bil-

lets and embodying my invention, in which |

1 nace.

Fig. 2
is a longitudinal sectional view of a furnace
embodying my invention, the section being
Fig. 3 is a longl-

along the pipes o.
of the heating-chamber is an opening 11 in

alinement with the pipes 5 for the delivery
of ingots by a broadside movement from the
heating-chamber, and the end wall 11 is pref-
erably thickened to provide a projecting lin-

1 Ldenotes a furnace inclosing a heating-chamni-

ber 2, having a floor 3, preferably provided

with longitudinal piers 44,sapporting a track,

along which the ingots or billets are moved;

and preferably consisting of water-pipes d o,
through which a circulation of water is main-

tained in any known manner in order to pro-

tect them from the intense heat of the fur-
One of the end walls of the furnaceis

53

6t>_

provided with an opening 6, through which

| the ingots or billets are pushed into the heat-

ing-chamber by a broadside movement by
means of a pushing-plate 7, reciprocated by
any well-known means—such, for example,
as a hydraulic cylinder 8. The water-pipes
5 5arearranged lengthwise the heating-cham-
ber and in alinement with the entrance-open-
ing 6, so that as each successive ingot or bil-
let is pushed by the reciprocating pushing-
plate 7 from a supporting-table, such as the

platform of a car 9,into the heating-chamber
it will push those which are in advance until

a row of ingots or billets 10 is established
In the opposite end wall

tel 12, but which may be omitted and the end

| wall of the furnace constructed the usual

thickness, as shown in Fig. 6. |

Immediately outside the end wall of the fur-
nace and just below.the plane of the deliv-
ery-opening 11 is a conveyer arranged trans-

versely to the longitudinal axis of the furnace

and preferably consisting of a series of par-
allel rolls 13, upon which the heated ingot or
billet is received as it passes through the de-
livery-opening 11 and is conveyed to the rolls
14 of the rolling-mill. =~ T
Heat is supplied to the heating-chamber 2

at its deliveryend and next theinner vertical
‘side 15 of the end wall by means of gaseous

fuel, which is conducted through the vertical

conduits 16 16 and admitted through open-
ings 17 in the side walls of the furnace with

a proper admixture of air, which is supplied

to the conduit 16 through the pipes 138 and.
openings 19. The gaseous fuel is admitted

in two opposing curvents, which enter from
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trance end of the chamber.
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each side of the furnace transversely to the

heating-chamber and are deflected upon the
ingots or billets by the downwardly-ineclined
surfaces 20 20, which in the present instance
are formed by constructing theroof of the fur-
nace in a double arech, supported in the cen-
ter by skewbacks 21.
at the opposite or entrance end of the heat-
ing-chamber for the escape of the products
of combustion, which pass in a longitudinal

current from the delivery to the entrance end
of the heating-chamber.

A zoneof maximam
heat is thereby maintained at the delivery

end of the heating-chamber and contiguous

to the end wall of the chamberwith a gradu-
ally-decreasing temperature toward the en-

and 11 are closed by doors 23 and 24. The

ingots or billets between the entrance end of

the heating-chamber and the zone of maxi-
mum heat are supported upona track whichis
raised by the piers 44 abovethe floor 3, and as
thecurrentsofignited fuel are deﬁeeted down-
wardly into the plane of the row of ingots or

billetsat the zone of maximum heat the longi-
tudinal current induced by the draft of the |

escape-flue 22 passes both above and below

the row of ingots or billets, thereby applying
heat to their upper and under surfaces with-

outrequiring theingotsor billets to be turned,
as 1s the case when they rest upon the floor of
the heating-chamber.

ally moved along the track through succes-
sive zones of increasing temperature, caus-
ing the ingots to be gradually heated and
the heat uniformly diffused throughout the
mass of metal without unduly heatingthe out-
side of the billet until the billet reaches the

zone of maximum heat, which is either within

or approximate to the plane of the fuel-open-

ing, depending upon the strength and direc-

tion of the current of incoming fuel and also

upon the strength of the longitudinal current

induced by the escape-flue at the opposite or
charging end of the furnace. Inthe furnace
shown the gaseous fuel is admitted through
the opening 17 and in a plane between the
brokenlines 17* 17°, Fig. 6, in a current trans-
versely to the heating-chamber. As soon as

ber through the openings 1717 it isdrawn in
a longitudinal direction toward the charging

end of the furnace, and the zone of maximum
heat will be found somewhere between the

broken lines 172, Fig. 6, and the charging end
of the furnace, but approximate to the plane
of the fuel-opening. The space between the
zone of maximum heat and the delivery-open-
ng forms azone of greatly-reduced heat, tend-
ing to cool the heated billet as it is withdrawn
from the furnace and waste the metal by oxi-
dation. The billets are pushed along their
supporting-track until they pass through the
zone of maximuin heat, where the track is
bent downwardly, forming an inclined sec-
fion 5* between the zone.of maximum heat

A flue 22 is provided

The openings 6

The billets admitted
at the charging end of the furnace are gradu-

and the delivery-opening of sufficient inclina-
tion to cause a billet upon passing upon the
inclined section to descend with an acceler-
ated movement through the delivery-open-
ing and in the present instance be received
on the rolls 13, by which itis conveyed to the
rolls of the 1educmfr-m111

The inclined track 5* differs from the in-
clined tracks heretofore used in heating-fur-
naces in that it is placed between the deliv-
ery-opening 11, through which the heated in-
ogots or billets are delivered from the heating-
chamber and the zone of maximum heat, so
that gravity is made to act upon the heated
billet at the time when the ingot or billet has
become sufficiently heated by 1ts passage
through the zone of maximum heat in order
to accelerate its motion through the space 1n-
tervening between the zone of maximum heat
andthedelivery-openingll and securetheau-
tomatic delivery of the ingot or billet, where-
as the inclined section of track in prior fur-
naces was either placed in front of the zone of
maximum heat and served to carry the ingot
or billet into the zone of maximum heat and
deliver it upon a hearth, from which it was
withdrawn byan endmse movement by hand,
or else it was placed entirely outside the heat-
ing-chamber and served as an inclined con-

- duit to convey the heated metal from the de-

livery-opening of the heating-chamber to a re-
ceptacle or a conveyer placed at a consider-
ably lower level than the delivery-opening of
the heating-chamber and leaving a consider-
able space between the inclined track and the
zone of maximum  heat through which the
heated ingot or billet was moved by the at-
tendant. -

I do not confine my‘self to the constmctwn
and arrangement of the fuel-openings as
shown, as any known method of admitting
gaseons fuel to the heating-chamber of a fur-
nace may be employed, whereby the admis-
sion of fuel is s0 controlled as to maintain a
zone of maximum heat contiguous to the de-
livery-opening of the furnace, and the begin-
ning of the inclined section of the track is de-

 termined by the location of the zone of maxi-
mum heat, as it is desirable to accelerate the

billets as soon as they pass the zone of maxi-
mum heat. In the construction shown in the
drawings I have found it desirable to carry
the inclined section 5* within the plane of the

fuel-opening or past the broken line 17*.

The projecting lintel 12 serves to protect
the delivery-door 24 from being destroyed by
the intense heat, and while I consider the use

of a projecting lintel advisable, it is 1ot nec-

essary, as it may be omitted, or the space may
be increased between the zone of maximum
heat and the delivery-door 24. In the prac-

tical operation of the furnace the space be-
tween the delivery-door 24 and the zone of
maximum heatis at alower temperature than
the zone of maximum heat, and 1n order to
accelerate the movement of the heated ingot
i or billet through this space of lower tempera-
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ture I utilize an inclined track 5*, upon which | heat and the delivery-opening, preventing an

gravity is employed to remove the heated in-
gots or billets. |

The ingots.or billets are presented to the
entrance-opening Gof thefurnace upon a plat-
form-car 9, moved over a track 25, arranged
transversely to the furnace. The track 25
and the series of conveyer-rolls 13 serve in
common a series of furnaces arranged side by
side, as represented in Fig. 1, each furnace
being independent in itself and with an in-

dependent pushing mechanism, thereby en-

abling heated ingots or billets to be supplied
to the rolls of the reducing-mill successively
from each of the furnaces, so as to practically

secure a continuous operation of the reducing-

mill or to permit repairs to be made in one of
the furnaces without stopping the mill.

The operation of my improved mill Is as
follows: Currents of gaseous fuel delivered
through openings 17 17 transversely to the
heating -chamber are deflected downwardly
by the inclined surfaces 20 20 and diverted

into a current passing lengthwise through the.

heating-chamber to the escape-fiue 22, there-
by maintaining a zone of maximum heat con-
tiguous to the vertical end wall at the deliv-
ery end of the heating-chamber with a grada-
ally-decreasing temperature toward the en-
trance end of the chamber. The ingots or
billets to be heated are presented to the en-
trance-opening 6 in position to be acted upon

by a pushing-plate 7, having a limited recip-

rocating motion by which the ingots or bil-
lets are successively pushed through the en-
trance-opening 6 upon the pipes 5. As each
successive ingot or billet is pushed into the
heating-chamber it moves the entire row of
billets 10 along the pipes 5 until theingot or

‘Dbillet at the advancing end of the row passes

through the zone of maximum heat and has
become sufficiently heated throughout its en-
tire mass, when the next succeeding ingot or
billet entered through the opening 6 pushes
the heated ingot or billet at the forward end
of the row upon theinclined section 5%, where
it is moved by gravity through the interven-
ing space between the zone of maximum heat
and the opening 11 and is delivered as soon
as it leaves the heating-chamber upon the
conveyer-rolls 13 and by them conveyed to
the rolls of the reducing-mill 14. Iach ingot
or billet is moved through the heating-cham-

‘ber by abroadside movementand with a step-

by-step motion through successive zones of
increasing heat until it passes the zone of
maximum heat. The heat of the furnace and
the rapidity of the feeding operation are so
regulated that when the ingot or billet has
passed through the zone of maximum heat 1ts
entire mass will have become sufficiently and
uniformly heated to be acted npon by the roll-
the heated ingot or billet is automatically
transferred with an accelerated movement

through the space of reduced temperature
Aintervening between the zone of maximum.

ing-mill,and when this has been accomplished

undue loss of heat and waste of metal by oxi-
dation. Theingotsorbilletsrequire nomanip-
ulation whatever from the time they are pre-
sented tothe entrance-opening 6 totheir deliv-
ery upon-the conveyer-rolls 13, and the proper
heating of each ingot is determined by two
factors—rviz., the temperature of the heating-
chamber and the rapidity of thefeeding oper-
ation—both of which are capable of being con-
trolled by the attendant, rendering the oper-
ation of the furnace regular and automatic.

In the operation of an ingot or billet heat-
ing furnace the conditions are materially dif-
ferent from those of other classes or types,
such as annealing-furnaces or furnaces for
heating molten metal. The mass of the in-
oot or billet is of considerable size and re-
quires an intense heat to renderit sufficiently
ductile throughout to be operated upon by
the rolls of a reducing-mill. It 1S necessary
to subject the ingot or billet to a heat for a
sufficient length of time to allow the heat to
become equally diffused throughout the en-
tire mass of metal, and this requires that the
ingot or billet be subjected at its initial heat-
ing to a lower temperature than the maxi-
mum heat of the heating-chamber in order
to
the ingot or billet. When the ingot or billet
has become sufficiently heated, it is desirable
torapidly withdraw it from the heaiing-cham-
ber and convey it to the rolls of the reducing-
mill to prevent the reduction of heat and the
waste of metal due to the oxidation of its sur-
face. By the combination of instrumentali-
ties embodied in the furnace herein described
I am able by properly charging the furnace
and regulating the rapidity of the feeding
operation to produce by the regular and auto-
matic operation of the furnace ingots or bil-
lets properly heated throughout their entire
mass with a minimum loss from oxidation
without manipulation by the attendant dur-
ing their passage through the heating-cham-
ber and with a great saving in fuel, labor, and
waste of metal. |

I am aware that the individual 1nstrumen-
talities embodied in my improved furnace
have been used before my invention, and I
do not claim such broadly; but such use was
in combinations substantially different from
those devised by me. , |

I have described what I consider the most
desirable means for maintaining a zone of
maximum heat contiguous to the wall of the
furnace at the delivery end of the heating-
chamber, comprising opposing side openings
for transverse currents of gaseous fuel and
inclined roof-surfaces; but I do not wish to
confine myself to the specific means described,

as the same may be modified and still come
within the scope of my claims. S

I am aware that it is not new to construct
a furnace with openings at the opposite ends
of the heating-chamber for the admission and
delivery of ingots or billets and with:an in-

3

prevent the overheating of the outside of
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1ing-chamber,

clined track leading from the delivery-open-
ing of the heating-chamber to a conveyer and
mclosed within a separate chamber from the
heating-chamber. Such a furnace is shown
in the German patent to Daelen, No. 74,484,
%ated Apml 11,1894, and I do not claim ~fzuch

ut

What I claim as my 1nventwn and desire
to secure by Letters Patent, is— |

ing ingots or billets, of a heating-chamber,
conduits for gaseous fuel opening into said
heating-chamber and at opposite sides there-
of, whereby two opposing currents of gaseous
fuel are directed transversely into said heat-
and means for imparting a
downward direction to each of said currents

as 1t approaches the center of the heating- |

chamber, substantially as described.

2. The combination, in a furnace for heat- |

ing ingots or billets, of a heating-chamber,

conduits for gaseous fuel opening into said
heating-chamber at one end and at opposite

sides thereof, whereby two opposing currents
of gaseous fuel are directed transversely into
said heating-chamber, means for imparting
a downward direction to said currents as they
approach the center of the heating-chamber,

and an escape-flueat the opposite end of the

heating-chamber, whereby said transverse
currents are diverted into a longitudinal cur-
rent, substantially as described.

3. Ina furnace for heatingingots or billets,
the combination with a, lleatmﬂ‘-chamber hav—
ing openings at opposite ends for the admis-
sion and delivery of heated ingots or billets
and an opening for the admission of gaseous
fueltosaid chamber, between itsends, where-
by a zone of maximuim heat is maintained, of
an inclined track extending from said deliv-
ery-opening to a point between the charging
end of the furnace and a vertical plane pass-
ing transversely through said chamber and

md fuel-opening, by whlch a heated ingot
or billet is moved by gravity from the zone
of maximum heat throu; gh said delivery-open-
ing, substantially as descrlbed '

4. Inafurnace for heating ingots or billets,

the combination with a heating-¢chamber hav-

ing openings at opposite ends for the admis-
sion and delivery of heated ingots or billets,
and an opening for the admission of gaseous

fuel to said chamber, between its ends, of an
inclined track extending from said delivery-.
opening to a point between the charging end.
of the furnace and a vertical plane passing
transversely through said chamber and said-
and a pushing mechanism by
which the mﬂ*ots or billets are pushed upon -

fuel-opening,

said inclined Lmek substantially asdescribed.
5. In a furnace for heatingingots or billets,
the combination with a heahing—chamber hay-
ing an opening at one end for the admission
Of ingots or billets, an opening for the de-
11very of heated ingots or billets, and an open-
ing for the admission of gaseous fuel to said
chamber between the charging end of the fur-

1. The combination, in a furnace for heat-

4 | | 632,020

| naceand saiddelivery-opening,of aninélined

track extending from said delivery-opening to
a vertical plane passing transversely through
sald chamber and through said fuel-opening,
whereby the ingots or billets as they become
heated, are carried by gravity through said
delivery-opening, substantially as described.

6. In afurnacefor heatingingots, or billets,
the combination with a heating-chamber pro-
vided with an opening at one end for the ad-
mission of ingots, an opening at its opposite
end for the delivery of heated ingots and an
opening near the delivery end of the chamber
for the delivery of gaseous fuel, of a track ex-
tendinglongitudinally through said chamber,

and having aninclined section inclosed with-

in sald chamber andextending from said de-
livery-opening to a vertical plane passing
transversely through said chamber and said
fuel-opening, whereby aningotin passingover
sald track is acted upon by gravity at a point
opposite sald fuel-opening and moved out
of the heating-chamber, substantially as de-
seribed.

7. Inafurnaceforheatingingots, or billets,
the combination with a heating-chamber hav-
ing an opening at one end for the admission
of ll‘lﬂ‘Otb an opening at 1ts opposite end for
the dehvel y of heated ingots and an opening
near the delivery end of the chamber for
the admission of gaseous fuel, of a track ex-
tending longit udma,lly thmugh said chamber,
said tr a,ck ha,vmﬂ* an inclined section on which
the ingots are moved by gravity, extending
from said delivery-opening toa vertical plane
passing transversely through said chamber
and said fuel-opening, thereby bringing the
inner end of said inclined section opposite the
fuel-opening, and a pushing mechanism by
which the ingots are pushed along the track
and upon sald inelined section, substantlally
as desecribed.

8. Inafurnacefor heatingingots, or billets,

the eombmamon of a hea,tmﬂ'-eha,mber hav--'

ing an opening at one end for the admmsmn
of mgotq an opening, near its opposite end
for the delivery of heated ingots, an opening
between said delivery-opening and the charg-
ing end of the chamber for the admission
of gaseous fuel, a track extending from the
charging end of the chamber to a vertical
plane passing transversely through said cham-
ber and said fuel-opening, and an inclined
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track whereon the ingots are moved by grav-

ity,sald inclined track extending from the end
of said ingot-supporting track to said deliv-
ery-opening, substantially as described.

9. Inafurnaceforheatingingots, or billets,
the combination of the following instrumen-
talities, namely,a heating-chamber,means for

admitting ingots near one end of the cham-
ber, a delivery-opening near the opposite end

of the chamber for the delivery of heated 1in-
gots, an escape-flue near the charging end of
the chamber for the products of combustion,
a fuel-opening near the delivery end of the

| chamber, whereby a zone of maximum heat
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is maintained in said chamberin atransverse
plane near said fuel-opening,atrack extend-
ing from the charging end of the chamber to &
vertical plane transverse tosaid chamberand
passing through said fuel-opening,aninclined
track inclosed within the heating-chamber,
whereon the ingotsare moved by gravity, said
inclined track extending from the said ingot-
supporting track, to said delivery-opening
and in alinement with said delivery-opening
and a pushing mechanism by which theingots
are moved along said ingot-supporting track
and upon said inclined section, whereby each
ingot as it passes the zone of maximum heat
is carried by gravity out of said heating-cham-
ber, substantially as described. *
10. In a furnaceforheatingingots,or billets,
the combination with a heating-chamber of
the following instrumentalities, namely, an
opening near one end of the chamber for the
admission of ingots, an opening near the op-

| posite end of the chamber for the delivery of |

incots, a flue for the escape of the product
of combustion, near the charging end of the
chamber,an opening for the admission of gase-
ous fuel near the delivery end of the cham-
ber, a track for the ingots extending through
the chamber and in alinement with the de-
livery-opening, means for pushing the ingots
along said track,said track havinganinclined
section,whereon theingotsare moved by grav-

23

30

ity, inclosed within the heating-chamber and

extending from .said delivery-opening to a

point opposite said fuel-opening and a con-
35

veyer outside the heating-chamber, arranged
to receive the ingots from said ineclined sec-
tion, substantially as described.

Dated this 27th ‘day of July, 1896.

o CHAS. H. MORGAN.

Witnesses: o - |
Rurus B. FOWLER,
LENA KESTER.




	Drawings
	Front Page
	Specification
	Claims

