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To all awwhom it may concern:

Be it known that we, Freperick INGRA-
mast and Daxren. Lywcmn, both citizens of
the United States, and residents of Joliet,
in the connty of Will and State of Tilinois,
have invented certain new and useful fm-
pl'r,-\'emezwtc, in Continuous Annealing-Fur-
nuces, of which the followi ng is a spﬂcxﬁ—
mrmu

Our invention relates to heating appara-
tus emploved in the art of annealing, and
more particulariy relates to apparatus used
in .»rmo”lmw black and galvanized wire,
fiats and similar rolled shapes, chain both
blac 'k and gal anized, and hike flexible ma-
terials of small cross section and compara-
tively great length.

Two types of furnaces have been in gen-
eral service heretofore in the production of
annealed wire. The first and oldest, which
ig known as the still or pet annealing fur-
age, is one in which the wive while being
joary or at rest, the wire
Leing in the form of coils or hundles. The
second type of which onr invention is an im-
provement is a confinuous heating furnace
in the nse of which a series of strands of
wire are passed (071tmnonsly through the
:mmuﬂxn{{ media, the wire acquiring the
proper annealing temperature in traveling
througeh the {innace, and, after emerging
therefrom. being wound into eoils or formed
into himdles, ' ‘

Two fares of continnons annealing fur-
waees have been used heretofore, the older
of the twe comprising a furnace having
brick arches constructed to span snitable fire
boxes or combustion ehambers and fines,
with  small horizontally  extending
extending through the brick arches length-
wise paralicl with the length of the fur-
nace, and the andividual  wires passing
~inglhv through one or another of the se-
ries of so fermed holes in
and aunealed. The second twoe of con-
tinnons anneading fienace used heretofore
compirises sha §n\ metallic pans or con-
i Fabeve combustion chambers
or containers being fifled
Lowvith molten lead. In
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- econtimioug  furnaces
and galvanized wire are tleatgd in heing’

holes -

being heated”

Patented J uly "7 19135,
Serial No. 807,114,

this tvpe of furnace two or more pans ov
containers are art ranged in series so that the
wires pass sticcessiv ely thr ough the series of
so-formed baths in acquiring “the proper de-
gree of heating necessary in annealing, and

itex leaving the last of the series of molten
lead baths being wound into eeils or bun-
dles. In using either of the two types of
described, both black

annealed.. The wire or other product bmmtf

annealed usually is coated with a film’ of -

grease or other lubricant which becomes ap-

plied thereto in a pnm' forming operation,

as for example, in the case of wire in the
wire drawing operation, and in annealing
wire with either of the 'xbo e types of fur-

nace the grease or labricant coating is
burned off. In the nse of shallow pans to
form the lead baths Inrge quantities of lead
ave lost through being o\xdl/ed, ag well as
escape of heat by radiation owing to the
large surface of the lead contacting “with- the
.umOS])th

O Jne object of our inv ention i 1g to provide a
continuous annealing furnace of improved
construction ]m\'mfr novel means whereby
the wire is heated to tie desired ‘U'ru"ﬂln«r

temperature and loss of lead or other ma:
terial forming the molten bath or annealing
medinm Is ¢ mdod and overcome,

Another ebject of onr invention is to pro-
vide a fuinace having aovel means whereby
the losses through the. escape of heat per-
forming no uscful service are lessened and
prev; ented. _ '

A further object of pur invention is to
nrovide a continuous furnace having novel
means for heating, the materials belno' an-
nenled without dn'cﬂt exposure thereof to
the oxidizing gases or procucts of combug-
tion and for increasing L"H’ time intefval
during which the materinls ave being heat-
ed without inerease in the over
the furnace.

A still further objeet of- our invention is
to provide a furnace of novel construction
having improved means wherehy variations
in the temperature to which the materials
are heated in different portionsg of the {ur-

all ]oxmth of.
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at the same the is effected. :

2.

nace are made possible, and annealing of
different classes, sizes or grades of materials

-Referring to-the drawings forming part

‘of this invention, Figure 11is a longitudinal

side elevation; the section being faken on
the line I—1 of Fig. 2, showing one form
of contintous annealing furnade constructed

“and arranged in accofdance with our inven- -
tion. Fig. 2 is a plan partly in section of

- the furnace of Fig: 1, the ‘sectional lower

- 15

half -of the - plan being. taken. on the line
1T of ig: 1. Fig. 3 is an end elevation,

~partly in section, the section being taken on
“the line TIT—T1I of Fig. 2.

tional end elevation taken on the line IV—IV
of Fig. 2.

bricks used in constructing our. nproved
furnace. Iig. 6 is a detail longitudinal side

elevation showing the construction of the

bent tubes forming the cortainers for the
molten bath forming part of our improved

. furnace. :

[
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‘estending through the end walls 17
of the furnace is a serics of metal tubes or _

In the accompanying drawings the nu-

merals 2 and 3 designate furnace. whych are

separated by the division wall 4 and each of
which furnaces is provided with a stack out
“let 5 or 6 by which the combustion chambers

are connected threogh the heating chambers
to the flue 7 lea: ng to a stack, (not shown)
which is conveniently located at one side of
the furnaces. The combustion chambers 8,

'8, of the furnaces each. have a” door 9

throvoh which the fuel is inserted and a
rocl g grate 10, suitable outlets being pro-
vid: ¢ for the removal of ashes from the ash
pits 11 The combustion chambers 8, 8, con-

-nect on one side or end into the end of longi-

tudinally extending flues or heating chaim-

bers 12 which extend lengthwise for dhe

entire length of the furnace, and the charm-
bers 12 and the combustion chamber con-

nected to one end thereof are provided with

an arched roof 13 extending frow the fup-

®ace side walls and constructed of shape

bricks and forming a partivion wall as will
be deseribed. The rear ends of the cham-
bers 12 are connected by the transverse re-
cesses 14, which are formed in the side wal's
of the furnace, with the return flues or heat-
ing chambers 15, 15, which are located above
the arched roof 13 and the outlet ‘ends of
the chinmbers 15 are connected by the stack
outlets 5 and 6 to the stack flue 7. The up-
per heating chambers 15 ave each covered
with - a removable: seetional 1oof, the roof
Leing arched and being made in sections 16

‘

so that one or all of the sections can be

readity vemoved and replaced in position

when found necessary or desivable.  Locited
within the upper heating chambers 15 and
and 18

Fig. 4 is'a sec-
) - 3
fixed to the buclk
Kig. 5 is a perspective view furnace:and mounted on the shaft 20 is a.
‘showing the construction of the slotted arch

-nealed being freely

1,147,731

pipes 19, these tubes hiaving bent ends 19

which extend upwardly, so as to form closed

containers for the molten lead or other an-
nealing medinm ag'will best be seen in Tigs.
1 and 6. - The bent ends of the tubés 19,
which fire open, éxtend through the end
walls 17, 18 of the furnace. to permit the

" wires or other. material being annealed be-

g passed into and through the tubes. or

containérs in a comtirinous manner. . The

tubes 19 are supported ati intervals in. the

lengtl thereof by piels 15* fo prevent sag-.
~ging thereof when heate

I.. Positioned at

65

70

the rear end-of the furnace is a shaft 20 .

wounted in suitable bearings 21 which are
staves on the end of the

grooved drum 22 having a series of parallel

80

grooves 23 formed in the periphery thereof |

at spaced intervals registering iwith the

spacing of the séries of bent tubes 19. Mol-
ten lead or other finid heating material 94
is placed within the tubes or containers 19

s0 as ta 1l the straight or horizontal por-.

tions thereof, the ups rardly bent ends 190 of
the stubes preventing the molten lead or
other medivm from flowing out of the tubes
while - permitting the materials being an-
passed therethrough at

any desired -spced. 5
In our improved turnace construction
the only portions of the surface of the mol-
ten lead: 24 which are directly exposed to
the atmosphere are those at the ends of the
tubes 19 and as the entire surface of the
lead in the horizontal portions of the tubes
Is in contact with the surface of the tubes,
the heat transmitted to the lead through the
walls of the tubes i= much greater. than
where open topped paus or containers are
employed and the loss from oxidation is
greatly reduced. o .
As will be seen from Fig. 5 the areh bricks
of which the arched raot or partition wall
13 separating the lower heating chawmbers
12 from the npper heating chambers 15 of
the furnace is formed. have lengthwise ex-
tending slots or grooves 23 in ench -side
thereot, so that when the bricks ave placed
in position to form the roof ov wall 13 the
adjacent slots 250 ip adjoining sides of the
bricks register to forni an clongated passage
whicl extends from end to end of the bricks.
The openings 25 in the faces of one briek
arve arvranged to vegister with those in the
faces of the wdjacent brick of the next TOW.
ol bricks; and a sevies of continnous open-
ings 25 are in this wav formed in e arched
roof which extend from the  .side of one
to the outside of the other end of the. far.
nace. A casting forming an end plate 96

having opeuings spaced (o register with the -

openings 25 is secured al each end of the
furnace against the end walls

thereot
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The firnace shown is provided with two

“separate and independently regulated sets

of annealing chambers connected as shown
to a common stack flue.

In the operation of omr improved furaace,
the destred number of strands of wire or
other material to be annealed is p‘l%qea
through the series of passages 25 in the arch
bricks forming the roof 13 over the lower
Leating chamber of the furnace and after
being pa%cd around the .drum 22 on the
rear end of the furnice, ave then caused to
pass backwardly each through one of the
bent tubes 19. The wires after being led
through the tubes 19 and after passing over
suitablv positioned idler sheave wheels to
change the diréction of travel thereof are
connected to a ree or other device by which
the wires or other materials ave \\'r'mped
and formed into coils or bundles.

The products of combustion from the fire
boxes &, 8, pass lengthwise along the lower
chambers 12 and then pass sidewise and
upwardly through the recesses 14 in the side
walls at the rear end of the furnace inte
the rear end of the return flues or upper
heating chambers 15 and then forw qrdiy
thlouo'l the chambers 15 to the front end of
the furnace and out of the outlet flues 5 or 6
into the stack flue 7 and then to the stack.

The products of combustion highly heat
the arched roof 13 so that the materials be-
ing annealed in passing through the open-
ings 25 become heated to or somewhere near
the desived annealing temperatuve while di-
rect exposure to the dction of the heated

@ases is prevented. The wires p(w,in(r from
the dise harge ends of the passiges 25 1n the
arched roof 13 then pass over the grooved
drum 22 at the rear end of the furnace and
pass into one or ancther of the tubnlar (*on-
tainers 19 for the molten bath 24, and :
the products of combustion heat the !.v'gc
heating surface of these tubes, the molten
tead bath 24 therein. which 15 an excellent
conductor of heat. transmits this heat to the
wires ih their passage therethrough and
owing to the length of the furnace completes
thn heating of the wires and maintains the
wires at the annealing temperature. The
wires then pass to the reels which are prefer-
ably located at sufficient distance from the
furnace to allow the materinls to cool below
the temperature at which it will set, and is
thereby formed into bundles or coils,

The advantages of our invention will be
apparent to those skilled in‘the art.

B3y the use of the top and bottom heating
flues, the time Jduring which the materials
being annealed are subjected to the heating
action of the furnace s materially inereased,
without adding {o the diilicalties. of nsert-
ing the matertals in toe fivanee at the be-
ginuing of the annealing operation.

8

The use of the open ended hent tubes
lessens the waste heretofore caused by oxi-
dation of the molten heating medium while
the molten bath is more compieteh’ brought
into contact with the heat and loss by racia-
f:ion of heat, as in the open pan construction
is avoided and overcome. o

Modifications in the construction and ar-
rangement of the parts may be made with-
ont dersi.ne from our invention., A re-
generive Tt nace mayv be employed instead
of the coal fired ilu‘nqce shown. The length
and width of the furnace may be varied as
is desired, the construction of the arch sepa-
rating the bottom and top heating chambers

may be cha nged and other vmatlons may be

made \v;thm the ‘scope of the appended
claims.
‘»Ve claim —

1. An annealing furnace comprising a
plurality of heqtmxr chambers, a combustion
chaimber o s upp?v heated gases thereto, a
partition wall separating : the heating ch1m~
bers, said partition wall having a passage
therein opening on the outside of the fur-
nace through which the materials annealed
are passed, means connecting the heating
chambers to permit passage of heated gases
from one to another, and a tubular member
within one heating chamber, said tubular
member being formed of metal and having
Lent ends opening outside of said heating
chamber and forming a closed container for
a molten anuealing medinm through which
the materials annealed arve passed in the
annealing operations.

An annealing furnace comprising a
pinrality of heating chambers, a combustion
chamber to supply heated gases thereto,
menns connecting the heating chambers to
perniit passage of heated gases from one to
another, a partition wall separating the
heating  chambers and 11.1\1110 a passage
therein through which the mﬂtmmls an-
nealed are passed. and a plurality of tubular
members within at least one heating cham-
ber, said tubwlar members having bent ends
apm'w outside of said heating chamber

1l forming closed containers for a molten
amwtlmw medinm through which the ma-

terials annealed ave passed in the annealing
operations,
3. An annealing furnace mmnus;nfr a

plurality of heating chinmbers, 1 cor Lustion
chamber to supply heated gases thereto, o
partition wall separating the heating cham-
bers and having a plurality of separate pas-
sages therein through which the materials
annealed arve pasved, soid phissages opening
on - the ontside of the faritace, means con-
necting the heating chaabers to permit pas-
sange of heated onses:from one to another, a
tubufar member withiu ene of said heating
«chambers, said tubular member having hent
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ends opening outside of said heating cham- .. Tn. testimony whereof, we bave lioveunto

ber.and forming a closed container for a  set our hands. ,

molten annealing meditun throngly which . FREDERICK INGRATTAM.
“materials annealed are passed in the an- " CDANIEL LYNCH. o
5 nealing operations, and means at the end of  Witnesses: o

‘the furnnee for changing the direction of - Jonx W. Linwrs,

travel of the materials being annealed. . E. Woobs.




