
F, INGRAHAM & D. LYNCH, 
CONTINU0 US ANNEA: NG FURN ACE, 
APPLICATION FED DEC, 6, 93. 

4,731 Patented July 27, 1915, 
2 SHEES-SHEET 1. 

N2; N N&S 

yists - inventor 

(2% %26s2% 

  



F. INGRAHAM & D, LYNCH, 
CONTINU0US ANNEALING FURNACE, 
APPLICATION FED DEC. 16, 1913. 

147,73, Patented July 27, 1915. 
2 SHEETS-S HEET 2. 

6%2 32 32 f 
SSN 

-N4 

--- CS 
Z% ... . i ge Fig. 3 

2, 2 2 2. I 
3 25 

21 % 

36 oW 3% W '3 ---------- 
SS3 s 3- -- ---- --- I SSSSSSSSSSSSSSSSSS 

/9 
xiii 

Ž58ootsooooZ i 2 SSEE 2S SSS 2. 
22 

% 2 /2 

WNESSES NWE NOR 

47-a- 3.11. 
Ø2% 23227.7%- 

  

    

  

  



5 

5 

2 

UNITED STATES 
armom 

PATENT OFFIC". 
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To all thorn, it may concern: 
Be it known that we, FREDERICK INGRA 

II Ayr and i).ANIEI, YNCH, both citizens of 
the inited States, and residents of Joliet, 
in the county of Will and State of Illinois, 
have invented certain new and useful im 
provements in Continiotis Annealing-Fur 
inaces, of which the following is a specifi 
cation. 
Our invention relates to heating appara 

tiis employed in the art of annealing, and 
more particularly relates to apparatt is used 
in a ninealing black and galvanized wire, : v. f. 

fiats and similar rolled shapes, chain both i: 

lack and ga...anized, and like flexible ma 
terials of small cross section and compara 
tively great length. 
Two types of furnaces have been in gen 

era service heretofore in the prodiction of 
finnealed wire. The first and oldest, which 
is known as the still o' pot anneling fair 
race, is one in which the wire while lieing 
annealed is stationary () at l'est, the wire 
laig in the for in of coils or indies. The 
sect in type of which oil' invention is an in 
'ovement is a continios ineating frnace 

it tie Ise of which a series of strands of 
wire are passed continuously through the 
annealing media, the wire ac?illiiing the 
'opii a) nealing temperature in traveling 

thi? ligh the frnace, and, after emerging 
there from.. being wound into coils or formed 
if ( ) dies. 
Two Forris of continuous annealing fli'- 

it is have been used heretofore, the older' 
i tie two comising a fi'inace having 
rick : "ches constricted to sian suitable fire 

!; (; x(s; ) (oristion chambe's and filles, 
Wii 
Xtensing trig tie brick a 'ches length 

wise i): 'it lie with the length of the fir 
li: , , ; it the individia wires assing 
singly thi's ligh one ()' another of the se 
it's ; 

: it is ne; it': i. the second type of coli 
tint is an is ; iiig finace ised heretofore 

sia (w metallic pains or con 
::ine's is lifel a lost comistion (haml)('i's 
and ites, t is ninths (); containei's being fille 
g it; it it 'y'iti, inciten lead. In 

33 

cini ist's 

small ('izontally extending holes 

so fernet hties in being heated 

this type of furnace two or more pans or 
containe's are arranged in series so that the 
Wires pass successively through the series of 
So-fol'rned baths in acquiring the proper de 
gree of heating necessary in annealing, and 
after leaving the last of the series of molten 
lead baths being wound into coils or bun 
diles. In using either of the two types of 
continuous furnaces described, both black 
and galvanized wire are treated in being 
annealed. The wire or other product being 
annealed usually is coated with a film of 
grease or other lubricant which becomes ap 
plied thereto in a prior forming operation, 
as for example, in the case of wire in the 
Wire drawing operation, and in annealing 
wire with either of the above types of fur. 
nace the grease or lubricant coating is 
burned off. In the use of shallow pans to 
form the lead baths large quantities of lead 
are lost through being oxidized, as well as 
escape of heat by radiation owing to the 
large st: "face of the lead contacting with the 
airnosphere. 

()ne object of our invention is to provide a 
continuous annealing furnace of improved 
construction having novel ineans whereby 
the Wire is heated to the desired annealing 
ten pe'a tire and loss of lead or other mas 
terial forming the molten bath or annealing 
meditim is avoided and overcome. 
Another object of our invention is to pro 

vide a finace having novel means whereby 
the losses through the escape of heat per 
forming no useful service are lessened and 
prevented. 
A furtheir object of put invention is to 

l'ovide a continuous furnace having novel 
means for heating, the materials being an 
nealed without direfit exi?sure thereof to 
the oxidizing gases or pro lets of combus 
tion and for inci'easing the time interval 
(uiring which the materials are being heat 
et without increase in the overal length of 
the firnace. 
A still further object of oil invention is 

to provide a furnace of novel construction 
living iai) 'ovec leans wereby variations 
in the telle': tire to Wil the materials 
are heated ii) cliffei'ent (itons of the '- 
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nace are made possible, and annealing of 
different classes, sizes or grades of materials 
at the salue time is effected. - 

IReferring to the drawings forming pal't 
of this in vention, Figure 1 is a longitudinal 
side elevation, the section being taken on 
the line I-I-I of Fig. 2, showing one form 

10 

of continuous annealing furnace constructed 
: and arranged in accoidance with our inven 
tion. Fig. 2 is a plan partly in section of 
the furnace of Fig. 1, the sectional lower 

- 15 
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45 
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half of the plan being taken on the line 
II-II of Fig. 1. Fig. 3 is an end elevation, 
partly in section, the section being taken Ol. 

Fig. 4 is a sec the line III-III of Fig. 2. 
tional end elevation taken on the line IV-IV 
of Fig. 2. 
showing the construction of the slotted arch 
bricks used in constructing our improved 
furnace. Fig. 6 is a detail longitudinal side 
elevation showing the construction of the 
bent tubes forming the containers for the 
molten bath forming part of our improved 
furnace. - - - - 

In the accompanying drawings the n'l- 
merals 2 and 3 designate furnace, which are 
separated by the division wall 4 and each of 
which furnaces is provided with a stack out 
let 5 or (3 by which the collabustion chambers 
are connected thiogh 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 cq allustion chambers 8, 
S, of the furnaces each, have a door 9 
throt rh which the fuel is inserted and a rock g grate 10, suitable outlets being pro 
vii. for the removal of ashes from the ash 
is 11. The combustion chamber's S, S, con 

itect on one side or end into the end of longi 
tudinally extending flues or heating chaial 
bers 12 which extend lengthwise for he 
entire length of the furnace, and the cham 
bers 12 and the combustion chalmber con 
nected to one end thereof are provided with 
an arched roof 13 extending from the fur 
race side walls and constructed of shape 
bricks and forming a partilion wall as will 
be described. The rear ends of the chann 
be's 12 are connected by the transverse re 
cesses 1-1, which are formed in the side walls 
of the furnace, with the return flues or heat 
ing chamber's 15, 15, which are located above 
the arched roof 13 and the outlet ends of 
the chambers 15 are connected by the stack 
outlets 5 and 6 to the stack file 7. The up 
per heating chamber's 15 are each covered 
With a renovable: sectional roof, the roof 
being arched and being made in sections 16 
so that (ne or all of the sections can be 
readily removed and replaced in position. 
when found necessary or desirable. Located 
within the uler heating chanbei's 5 and 
extending through the end walls 17 and 18 
of the furnace is a series of apetal tubes or 

Fig. 5 is a perspective view 

tubes. 19 and as the enti! 
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pipes 19, these tubes having bent ends 19 
which extent lip Yardly, so as to form closed 
container's for the molten lead or other an 
nealing medium as will best be seen in Figs. 
1 and (5. The pent ends of the tubes 9, 
which are open, extend through the end 
walls 17, 18 of the furnace to permit the 
Wires Ol' other, material being annealed be 
ing passed into and through the tubes, or 
colntainet's in a continuous manner. The 
tubes 9 are supported at intervals in the 
length thereof by pier's 15 to prevent sag 
ging thereof when heated. Positioned at 

70 

the real' end of the furnace is a shaft 20. 
mounted in suitable bearings 21 which are 
fixed to the buck staves on the end of the 
furnace and mounted on the shaft 20 is a 
grooved drun 22 having a series of parallel 

80 

grooves. 23 formed in the periphery thereof 
at spaced intervals registering with the 
spacing of the series of bent tubes 19. Mol 
ten lead or other fittid heating material 24 
is placed within the tubes or container's 19 
so as to fill the straight or horizontal por 
tions thereof, the upwardly bent ends 19 of 
the tubes preventing the molten lead or 
other medium from flowing out of the tubes 
while permitting the materials being an 
nealed being freely passed therethrough at 
any desired speed. . . 

In our in proved furnace construction 
the only politions of the surface of the hol 
ten lead 24 which are directly exposed to 
the atmosphere are those at tie ends of the 

sil 'face of the 
lead in the horizontal portioi is of the tubes 
is in contact with the stifice of the tubes, 
the heat translnitted to the lead through the 
Walls of the tubes is much greater than 
where open topped pains or containe's are 
employed and the loss from oxidation is 
greatly reduced. . 
As will be seen from Fig. 5 the arch bricks 

of which the arched roof or partition wall 
13 Separating the lower heating chambers 
12 from the upper heating chamber's 15 of 
the furnace is formed, have lengthwise ex 
tending slots or grooves 25 in each side 
thereof, so that when the bricks are plaeed 
in position to form the roof or wall 13 the 
adjacent slots 25 in adjoining sides of the 
bricks register to for in an elongated passage 
which extends from end to end of the bricks. 
The openings 25 in the faces of one brick 
are arrangel to register with those in the 
faces of the adjacent lolick of the next row. 
of bricks, and a series of continuous open 

.90 

20 

ings 25 ai'e is this way formed in tie arched 
roof which extendi from the side of one 
to the otsicle of the other eiti of the fair. 
nace. A 'asting fruing an and plate 26 
having opeings spaced to register with the 
openings 25 is secured a each end of the 
furnace against the end walls thereof. 
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The finrnace shown is provided with two 
separate and independently regulated sets 
(if a linealing chambers connected as shown 
to a connon stack file. 

In the operation of or improved it inace, 
the desired launuber of strands of wire or 
other material to be annealed is passed 
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 passed around the drum 22 on the 
real end of the furnace, are 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 
suitably 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 are wrapped 
and formed into coils or bundles. 
The products of combustion from the fire 

boxes 8, 8, pass lengthwise along the lower 
chambe's 12 and then pass sidewise and 
upwardly through the recesses 1-4 in the side 
was at the rear end of the furnace into 
the rear end of the return flues or upper 
heating chambers 15 and then forwardly 
through the chambers 15 to the front end of 
the furnace and oit of the outlet flies 5 or 6 
into the stack flue and then to the stack. 
The products of combustion highly heat, 

the arched roof 3 so that the materials be 
ing annealed in passing through the open 
ings 25 become heated to or somewhere near 
the desired annealing temperatile while di 
reet exposure to the iction of the heated 
gases is prevented. The wires passing from 
the discharge ends of the passages 2 in the 
arched roof 13 the pass over the grooved 
drum 22 at the rear end of the furnace and 
pass into one or another of the tubular con 
taine's 19 for the molten bath 24, and as 
the products of combustion heat the large 
heating surface of these tubes, the molten 
eat path 2-4 therein, which is an excellent 
condictor of heat, transmits this heat to the 
wires in their passage the 'ethrough and 
owing to the length of the furnace completes 
the heating of the wires and maintains the 
wires at the annealing tenerature. The 
wires then pass to the reels which are prefer 
ably located at sufficient distance from the 
furnace to allow the materials to cool ielow 
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. 
By the rise of the top and bottom heating 

?ites, the time tiring which tie lateria is 
being annealed are subjected to the heating 
action of the 't'): 'e is laterii ly' i're: sei. 
with it at is to the lic fies of insert 
ing the laterials in , ; ' ' ' ' ' 'e at the be 
ginning of the innealing ei'ation. 

The lase 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 completely brought 
into contact with the heat and loss by radia 
tion of heat, as in the open pain construction 
is avoided and overcome. 

Modifications in the construction and ar 
rangement of the parts may be made with 
or it de in from our invention. A re 
general \e nace may be employed instead 
of the coal fied furnace 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 changed and other variations may be 
made within the Scope of the appended 
claims. 
We claim :- 
1. An annealing furnace comprising a 

plurality of heating chambers, a combustion 
chamber io supply heated gases thereto, a 
partition wall separating the heating cham 
bei's, said partition wall having a passage 
therein opening on the outside of the fur 
inace 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 
bent ends opening outside of said heating 
chamber and forming a closed container for 
a molten annealing medium through which 
the materials annealed are passed in the 
annealing operations. 

2. in annealing furnace comprising a 
plurality of heating chambers, a combustion 
chamber to supply heated gases thereto, 
means connecting the heating chambers to 
perianit passage of heated gases from one to 
another, a partition wall separating the 
heating chambers and having a passage 
theirein through which the materials an 
nealed are passed, and a plurality of tubular 
members within at least one heating cham 
her, sail tubular members having ent ends 
opening ottside of said heating chamber 
and formiing closed 'ontaine's for a molten 
ann (aling an eit in though which the ma 
terials annealed are passet in the annealing 
operations. 

3. An an 'aling furnace coinrollising a 
plurality of heating claimler's, a cortistion 
chanter to sly heated gases thereto, a 
partition wall sea": ting the heating cham 
le's anti having a liti'ility of separate as 
s:ges the 'ei through which the materials 
innealed a 'e liss'd, s: it assages opening 
(in the (it silt the ; ; ; ; ('', (ins co 
i.e. iiing the eatling ch: inier's to permit pas 
satre () le; it'i i rises. 'in the to another, a 
it iliar ineller within one if sail heating 
chanabel's, said fusiliar member having bent 
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ends opening outside of said heating chan-, In, testimony whereof, we have liareunto 
ber, and forming a closed container for a set our hands. 
nolten annealing medium through which FREI) is RICR IN GRATIAM. 
laterials annealed are passed in the an- DANIEL LYNCH. . . . 

5 nealing operations, and means at the end of Witnesses: 
the furnace for changing the (irection of joii N. W. LEWIs, 
travel of the materials being annealed. E. E. Woods. 

  


