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"UNITED STATES

PAaTENT OFFICE.

FRED L. DANIELS, OF WORCESTER, MASSACHUSETTS.

HEATING-FURNACE.

SPECIFICATION forming part of Letters Patent No. 706,032, dated August 5, 1902.
Application filed May 2, 1902, Serial No, 105,671, (No model.)

-

To all whom it may concerw:

- BeitknownthatI, FRED H. DANIELS, a citi-
zen of the United States, residing at Worces-

ter, county of Worcester, State of Massachu-

setts, have invented certain new and useful
Improvements in Heating-Furnaces; and 1do
hereby declare the following to be a full,clear,
and exact description of the invention, such
as will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to furnaces of the con-
tinuous type, in which ingots or billets are
charged into one end thereof, forced through
the furnace, and delivered or discharged ab
the opposite end, said ingots or billets being
heated during their progress through the fur-
nace to a degree necessary for their proper
working in rolling-mills. |

The object of my invention is to provide a
furnace of this type comprising a section
adapted to receive hot billets and a second

“section, which is relatively longer than the

former section, for heating the cold billets,
together with means for diverting the waste
cases from the hot section into the cold sec-
tion to assist in heating the billets contained
in the latter, and ‘also to provide means
whereby billets from the cold-biilet section
may be transferred into the hot -billet sec-
fion.

In rod-mill practice it is very desirable to
reduce the cost of heating by introdueing the
billets into the heating - furnace from the
blooming-mill and as hot as possible. It 1s
often, however, impossible to so regulate mill
conditions as to bring this about, and cold

billets must then be charged. The modern
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furnaces used for superheating before roll-
ing the billet into a rod generally have this
in common: that the billets are pushed on
water-cooled pipes continuously from the cool
ond of the furnace to the hot and delivered
to a conveyer, by which they are delivered
to the rolling-mill. A furnace designed on
this prineiple for cold billets is, however, un-
suitable for hot, because the hot gases from
the delivery end of the furnace become 80

cool before reaching the charging end that in
the case of the charging of a hot billet heat
is actually given up to the gases by this fresh
stock, and for some little timean actual cool-
ing of the billets takes place.

The object of my invention is, generically
considered, to avoid this difficulty in a mill
running both hot and cold billets in the heat-
ing-furnace by providing a furnace having
both hot and cold billet sections, preferably
heated from a common source, with means
for diverting the waste gases from the hot
into the cold billet section and for transfer-
ring billets from the cold section into the hot
section when there is a scarcity of hot billels.

My invention is illustrated in the accom-
panying drawings, in which— |

Figure1 is a plan view, partly in section, of
a furnace constructed according to my in-
vention comprising a cold-billet section -and
a hot-billet section located on either side
thereof. TFig. 2isa vertical longitudinal sec-
tion through the middle of the cold-billet sec-
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tion of the furnace, and Fig. 5 18 a corre-

sponding section through the hot-billet sec-
tion at the bottom of Fig. 1. |
In its simplest form my invention consists
of a continuous heating-furnace comprising
three heating sections or furnaces arranged
side by side. One of the these furnaces (des-

igcnated by the reference-numeral 1 in the

drawings) is approximately twice as long as
the others, (designated by the numerals 2 2.)
The said sections 1 and 2 2 are preferably
included in a single integral structure pos-
sessing the features of construction common
to furnaces of this type. Thethree furnace-

sections are fired from the delivery end and

preferably from the same source and are pro-
vided at their charging ends with suitably-
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operated pushers 5 and 6 6, respectively.

These pushers deliver the billets upon the
fore-plate and thence upon the water-cooled

cuides or supports formed by the pipes 4 4,

passing through the furnaces. In charging
the longer section 1 I preferably deliver the
cold billets at a point adjacent the charging
end upon suitable trucks running upon a
track, from which trucks the several billets
are forced by the mechanical pusher afore-
said into and through the furnace in a con-
tinuous line. The two hot-billet sections are
preferably charged by pushers 6 6, which re-
ceive the hot billets delivered by conveyers
7 at points in line with the charging-openings.
The billet guides or supports 4 4 extend
through the respective sections and pass by
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an ineline to the delivery or discharge open-
ings 1°, which are closed by the unsual fire-
doors. Adjacent to and parallel with the
several openings runs a conveyer 11 of the

‘usual type for delivering the billets to the

rolling-mill.

Preferably all of the furnace-sections are

fired from the same source, which is located
at the delivery end, and in the case of the
cold-billet section gas is passed directly back-
ward toward the discharge end and thence to
the stack. In the shorter or hot-billet sec-

‘tion, however, on reaching the echarging end 2

the waste gases are deflected sidewise through
openings 10 in the dividing-walls between
the respective sections into the cold - billet
section and pass thence in common with the

-gases 1n said cold-billet seetion to the stack.
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outputofthe furnace.

In practice the hot billets are charged into
these short sections and at once enter a zone
of high heat. The hot gases in these short
sections, which if led directly to the chim-
ney would be wasted, are utilized by being de-
flected, as before mentioned, into thelong sec-
tion of thefurnace,where they give up much of
their heat to the cold billets being constantly
introduced. Ifitshouldhappenthat a scare-
ity of hot billets occurred and it was not found
possible to keep the short sections filled with
hot billets, an arrangement is provided for
shifting a number of billets from the long
section sidewise into the hot section, where
the heating can be completed, thus giving a
chance for introducing more cold billets at
once into the long section and keeping up the
In practicing this lat-
ter operation I provide the long or cold billet
section of the furnace at points adjacent to
the charging-openings of the hot-billet sec-
tions with lateral openings 8, through which
pushers 9 are adapted to pass in order to en-
gage and transfer billets from the long sec-
tion to a position in front of the pushers 6
of the hot-billet sections. These pushers 9,
which are shown conventionally, may be of
any preferred type, and where the three sec-
tions are used, as indieated in Fig. 1, one of
said pushers is placed upon either side of the
snort furnace-sections in such position as to
pass entirely across the long furnace-section
through theregistering openings 8, and there-
by transfer a billet from said long section to
a position in front of the pusher of the short
section. It istobeobserved that inthis case
the billets will pass directly from the long

section 1 to the fore-plate or charging-bed
outside of the short sections 2, from whence

they will be pushed into the furnace. How-
ever, I prefer in some cases to effect the trans-
ter from the long section 1 directly into either
of the short sections 2 2, and this is effected
by providing lateral openings 8 8 in the
short sections 2 2 in line with the connecting-

~openings 10 10 between the respective short

65 sections and the long section, so that the bil-
~lets'in the long section may be engaged by
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f the pushers 9" and transferred through the
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openings 10 into one orthe other of the short
sections 2. This latter arrangement is pref-
erable where but one short section 2 is em-
ployed'in connection with a long section; but;

| 1t may also be employed where two short sce-

tions are used, as in Fig. 1.

While I haveillustrated the preferred form
of my invention as embodying three continu-
ous furnace-sections arranged side by side
with connecting-openings between the sev-
eral sectiouns, it is to be understood that I am
not limited to this particular form, as obvi-
ously the sections might be arranged in va-
rious other relations toeffect thesame objects.

Having thus described my invention, what
I ¢laim, and desire to secure by Letters Pat-
ent, 18— | | '

1. A furnace of the continuous type, com-
prising a hot-billet section, and a relatively
long cold-billetsection continuing beyond the
hot-billet seetion, said hot-billet section open-
ing into the continuation of the.cold-billet
section, whereby the waste gases of the hot-
billet section are diverted into said continu-
ation of the cold-billet section, and means for
charging each section.

2. A furnace of the continuous type, com-
prising a hot-billet section and & relatively
long cold-billet section, means for charging
each section, and means for transferring bil-
lets from the cold-billet section into the hot-
billet section. - |

5. A furnace of the continuous type, com-
prising a hot-billet section and a relatively
long cold-billet section, said hot-billet section
opening into the cold-billet section, whereby
the waste gases of the hot-billet section are di-
verted 1nto the cold-billet section, and means
for transferring billets from the cold-billet
section into the hot-billet section.

4, A furnace of the continuous type, com-
prising a hot-billet section, and a relatively
long cold-billet section continuing beyond
the hot-billet section, said sections being sep-

arated by a wall having an opening near the

charging end of the hot-billet section through
which the waste gases of the hot-billet section
are diverted into the continuation of cold-bil-
let section. | |

5. A furnace of the continuous type, com-
prising a cold-billet section and relatively
short hot-billet sections located on each side
of said cold-billet section, said hot-billet sec-
tlons communicating with the cold-billet sec-
tion at points intermediate the ends of the
latter, and meansfortransferring billets from
the cold-billet section into the hot-billet sec-
tion. . - |
6. A furnace of the continuous type, com-
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prising a hot-billet section, and a relatively

long cold-billet section, said sections being
formed as component parts of an integral
structure having a division-wall between said
sections, said wall having an opening con-
necting said sections near the charging end
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of the hot-billet section, and means for trans-

ferring billets from the cold-billet '-‘seetlon to
the hot billet section.

7. A furnace of the continuous type, com-

g prising a cold-billet section, a relatively short

hot- blllet section on each side of said cold-

billet section, a lateral opening from each hot-

billet section near the charging end thereof

into the cold-billet section, lateral openings

1o into the cold-Dbillet section adjacent to tho

|

charging ends of said hot-billet Seomons, and
pushers adapted to pass through said open-
ings to transfer billets from the cold-billet
ecmon into the respective hot-billet sections.
In testimony whereof I affix my signature 15

in pr esence of two witnesses.
FRED II. DANIELS.

Witnesses:
PaILIP W. MOEN,
. (. STODDARD.
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