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UNITED STATES PATENT OFFICE. 
FRED. H. DANIELS, OF WORCESTER, IVIASSACHUSETTS, 

ANNEALING-FURNACE. 
936,6ia. Specification of Letters Patent. Patented Oct. 12, 1909. 

Application filed June 26, 1909. Serial No. 504,503. 

To all whom it may concern: 
Be it known that I, FRED. H. DANIELs, of 

Worcester, Worcester county, Massachusetts, 
have invented a new and useful Annealing 
Furnace, of which the following is a full, 
clear, and exact description, reference being 
had to the accompanying drawings, forming 
part of this specification, in which 

Figure 1 is a view partly in plan and 
partly in horizontal section of an arrange 
ment of annealing furnaces embodying my 
invention; Fig. 2 is a longitudinal Section; 
and Fig. 3 is a transverse section on the 
line III—III of Fig. 2. Fig. 4 is a sec 
tional plan showing the flue arrangement. 
Figs. 5 and 6 are, respectively, vertical and 
horizontal sections showing a modified form 
of furnace. 

M?y invention has = relation to annealling 
furnaces, and more particularly to furnaces 
designed for annealing flats or Wire. 
The present methods of annealing flats or 

wire are either continuous or in coil. In the 
continuous method, the coils are placed on 
reels or blades located at one end of a tube 
annealing furnace, through which the wire 
from the coil passes singly and at the proper 
speed to be annealed. It then passes on to a 
rewinding reel or coil-forming take-up, or 
else to a system of shears, where it is cut into 
lengths. Annealing in coils is a more com 
mon method. In this method, a number of 
coils are placed in a cylindrical pot which is 
usually sealed, and placed in a suitable an 
nealing furnace. After the wire is properly 
annealed, the pots are taken out and allowed 
to cool down, while another filled pot is an 
nealed. There are some serious disadvan, 
tages connected With this Way of annealing, 
as heretofore practiced. In the first place, a 
large amount of heat is lost, due to the short 
period of time the flame is in contact with 
the pots. In the second place, the bundles 
are not heated uniformly throughout, on ac 
count of their compactness. This is espe 
cially noticeable with flat shapes, reeled rib 
bon fashion, as there is practically no air 
space between the different layers, the bundle 
being almost as difficult to heat uniformly as 
if it were a solid piece of metal. 
My invention is designed to provide an 

nealing furnaces having a long passageway 
for the hot gases around the pots, the pots 
and annealers being arranged in pairs, and 
the gases passing from one annealer to the 

whereby the second pot may be slowly heated 
up before being subjected to the greatest 
heat, or this pot may be the one which has 
previously been in the hottest flame, and 
which is now gradually cooling off in the 
escaping gases from the first pot. A further featire of the invention consists in making 
the flame travel both interiorly and exte 
riorly of the pots, so that the length of the 
pass of the flane is very greatly increased, 
and the coils are heated from the inside as 
well as from the outside. Further features 
and advantages of the invention will here inafter appear. 

Referring to the drawings, the numerals 
2, 3, 4 and 5 designate annealers arranged in pairs. 
6 is a main gas flue, connected with the 

gas producers 7 by the down-take pipes 7, 
and having branches 8, one branch for each 
pair of annealers. 
9 is a stack flue and 10 designates the out 
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let flues for the Several pairs of annealers. 
Above the branch flues 8 and 10 are cross 
flues 11 and 12, which communicate with the 
flues 8 and 10, through the mushroom valves 
13. The flues 11 and 12 communicate with 
the interior of the annealing chambers 
through the ports 14. 

15 designates the air inlet passages, which 
communicate with the ports 14 near the 
point where they discharge into the anneal 
ing chambers, these passages being connected 
to suitable supply pipes, not shown. Com 
bustion takes place at the air inlets, the flame 
passing upwardly from the ports 14, and 
around the pot or pots 15°. The pots are 
provided with central vertical flues 16, which 
communicate at their lower ends with pas 
sages 17, connecting the flues 16 of the pots 
of the two annealers of one pair. The gases, 
therefore, pass down through the central 
flue 16, in the pot of one annealer, thence 
through the passages 17, thence up through 
the center of the pot or pots in the other an 
nealer, and then down around the pot, and 
finally out to the stack. By reversing the 
valves 13, the gases are made to travel in 
the opposite direction, the regulating valves 
in the air supply pipes for one annealer be 
ing closed and those of the supply pipes for 
the other annealer of the pair being open. 

18 designates baffle walls, placed adjacent 
to the lower portions of the ports for protect 
ing the pots against the greatest heat. 

other. In this manner, I provide means 19 is a Support preferably of cast iron 
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which protects the brick-work 20 from in 
jury in setting the pot. 
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cross arm 29 at the opposite end. 

The partition wall between the annealers 
of each pair can be opened up at the point 
indicated at 21, in Fig. 2, and by opening 
up this wall at this point and closing the 
cross flue 17, the gases are made to travel 
directly from one annealer to the other, with 
out passing centrally through the pots. This 
will make the total passageway for the gases 
only about one-half as long, but still pro 
vides for practically doubling the heating 
surface, as compared with the old method. 
22 designates a pit which runs along one 

side of the annealer and which is provided 
with suitable removable cover's 23. This pit 
is shown as being divided into a number of 
compartments to each of which leads one of 
the fiues 10 from one pair of anneale's, so 
that the escaping gases from the annealers 
are made to pass through this pit on their 
way to the stack or chimney 22, which is 
connected with the compartments of the pit 
by the flues 22°. Each of these flues 10 is 
shown as having a controlling dampei' 10" 
and also a valve controlled port 10 which 
connects said flue with the flue 9 leading di 
rect to the stack. The pots, after having 
been properly annealed, are placed in this 
pit 22; and owing to the fact that they are 
surrounded by the escaping gases, they do 
not cool of So rapidly, but time is allowed 
for the initial heat to spread and equalize it 
self over the material, this process being 
called soaking. After the pots with their 
contents have been properly annealed and 
Soaked, the gases can, by means of the dam 
pers 10° be cut off from this compartment of 
the pit, and be caused to pass through the 
port 10 and direct to the stack 22. The 
pots are then allowed to cool of more rap 
idly until they reach a temperature at which 
they can be discharged. The pit 22, there 
fore, serves the two purposes of soaking, 
when found necessary, and cooling. Sepa 
rate cooling pits may be provided for this, 
but this would necessitate transferring the 
pots from the soaking to the cooling pits. 
The pit 22 may also be used to serve the pur 
pose of preheating the pots by means of the 
escaping gases. After the pots have alb 
sorbed all the heat possible from the escaping 
gases, they can be transferred to the anneal 
ers for further annealing. 
Each pair of the annealers is provided 

with a brick-lined cover 24, which is mount 
ed on a wheeled truck 25, running on rails 
26, across the top of the anneale's. 

27 designates a rock shaft, provided with 
a vertical arm 28, at One end, and with a 

Connect 
ed to the upper end of the alm 28 is a chain 
29* running around the series of wheels 30, 
and having its ends connected to the frane 
of the cover-supporting truck at 31. 
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32 designates two rods or links, connected 
to opposite ends of the cross arm 29, and 
having each an eye or hook 33 at its upper 
cind. By cngaging one or the other of these 
eyes or hooks with the hoist of a crane, it 
will be readily seen that the cover-support 
ing truck will be actuated to move one way 
or the other over the top of the furnace, this 
being accomplished without the use of hy 
draulic cylinders or other complicated ma 
chinery, such as is usually employed. The 
pots are preferably lifted by means of a suit 
able grapple, carried by an overhead crane, 
the manipulation being done by the man in 
the crane cage. 
Owing to the increased length of the pas 

sageways provided for the flame and the 
consequent increase in heating surface, the 
annount of fuel required is very considerably 
reduced. The invention also makes it pos 
sible to gradually heat up the metal or to 
gradually cool it, before it is finally cooled 
in the specially provided cooling pit 22. 
The arrangement of flues, valves, etc., gives 
great flexibility to the annealing process. 
This is a feature of special importance, 
where the product to be annealed varies as 
to grade and size. The arrangement as a 
whole and also in the details is extremely 
simple and effective. 

In Figs. 5 and 6 I have shown a modified 
form of the annealers in which they are di 
rect fired. That is to say, they are provided 
with a fire-box 34 in which combustion takes 
place; and by means of the short ports 35 
the products of combustion are led directly 
into the annealer. One of these ports is 
shown as leading from the combustion cham 
ber to each compartment of the annealer. 
The partition wall between the two anneal 
el's is also shown as having a port or pas 
sage 36 at the top through which the gases 
may pass directly from one side to the other. 
This port or passage may, however, be closed 
up, in which case the gases will pass down 
through one compartment and thence across 
and up through the pot in the othel com 
partment, as in the form first described. 

It will be obvious that various changes 
can be made in the details of construction 
and arrangement. Thus, any suitable form 
of valves may be employed, other means may 
be provided for operating the annealer 
covers, and the exact arrangement of the 
flues may be departed from, without depart 
ing from the spirit and scope of my inven 
tion. It will also be understood that any 
suitable number of the annealers may be 
provided, the action of each pair being simi 
al' to that of the pair above described. 

claim: 
- 1. H?n al?n annealiling furnace, annealling 
chambers arranged in pairs, an annealing 
receptacle adapted to be supported in each 
of said chambel's, and a flue or passage con 
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with means whereby the heating medium 
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necting the annealing receptacles, together 

may be first introduced into either one of 
said receptacles, and then passed through 
said flue or passage into the other receptacle; 
substantially as described. 

2. In annealing apparatus, a pair of an 
nealers arranged adjacent to each other, gas 
and air supply ports communicating with 
the lower portion of each annealer, and a 
passage connecting the two annealers at their 
lower portions; substantially as described. 

3. In annealing apparatus, a pair of an 
nealers arranged adjacent to each other, gas 
and air supply ports communicating with 
the lower portion of each annealer, and a 
passage connecting the two annealers, to 
gether with valve means whereby combustion 
may be produced in either annealer and the 
products of combustion then passed through 
the two annealers in series; substantially as 
described. 

4. In annealing apparatus, annealing 
chambers arranged in pairs, annealing pots 
adapted to be supported in said chambers 
and having central vertical flues, passages 
arranged to communicate with said flues and 
connecting the annealing chambers, gas and 
air ports communicating with each cham 
ber, and an outlet port also communicating 
with each chamber; substantially as de 
scribed. 

5. In annealing apparatus, annealing 
chambers arranged in pairs, annealing pots 
adapted to be supported in said chambers 
and having central vertical flues, passages 
arranged to communicate with said flues and 
connecting the annealing chambers, gas and 
air ports communicating with each chamber, 
and an outlet port also communicating with 
each chamber, together with valve means for 
reversing the direction of the products of 
combustion through the two chambers; Sub 
stantially as described. 

6. In annealing apparatus, two annealing 
chambers arranged side by side with an in 
tervening partition wall, a circulating pas 
sage connecting the lower portion of the two 
chambers, gas and air supply ports for each 
chamber, and an outlet port for each cham 
ber, together with valve means for control 
ling the fire; substantially as described. 

7. In annealing apparatus, a pair of an 
nealers arranged adjacent to each other, a 
flue or passage connecting the annealers, 
means for supplying heat to either one of 
the two annealers and for causing the prod 
ucts of combustion to pass through the two 
annealers in series; substantially as de 
scribed. 

35 

8. In an annealing furnace, a pair of an 
nealers arranged adjacent to each other, a 
partition wall between the two annealers, a 
flue connecting the annealers at the top and 
bottom portions thereof and means whereby 
heat may be introduced into either of said 
annealers and caused to escape from the 
other annealer; substantially as described. 

9. In annealing apparatus, an annealing 
chamber having an outlet flue, a pit adjacent 
to the annealer With Which Said fue is con 
nected, and means for controlling the pas 
sage of the waste gases from the annealing 
chamber to said pit; substantially as de 
scribed. 

10. In annealing apparatus, an annealing 
chamber, a combined soaking and cooling 
pit adjacent to the chamber, a flue for the 
waste gases passing from the annealing 
chamber into the soaking and cooling pit, 
and means for controlling the passage of the 
gases through said flue; substantially as de 
scribed. 

11. In annealing apparatus, an annealing 
chamber, a pit adjacent to said chamber, a 
flue connecting the outlet of the chamber 
with the flue, means for controlling the flow 
of gases in said flue, and means for diverting 
the gases from said flue; substantially as de 
scribed. 

12. In annealing apparatus, a plurality of 
annealing chambers, a pit adjacent to said 
chambers and divided into compartments, a 
flue connecting each annealing chamber with 
a compartment of the pit, means for sepa 
rately controlling each of said flues, and 
means for diverting the gases from each fue 
to a stack or chimney; substantially as de 
scribed. - 

13. In annealing apparatus, an annealing 
chamber, a cover for the chamber, a wheeled 
truck supporting the cover, a rock shaft, 
means for rocking said shaft in either direc 
tion, and an actuating connection between 
the shaft and the truck; substantially as de 
scribed. 

14. In annealing apparatus, an annealing 
chamber having a movable cover, a wheeled 
truck supporting the cover, a rock shaft, an 
arm connected to said shaft, flexible connec 
tions between said arm and the truck, and 
means for rocking Said shaft in either direc 
tion; substantially as described. 
In testimony whereof, I have hereunto set 

my hand. 
FRED H. DANIELS. 

Witnesses: 
GEo. SIEURIN, 
WM. A. BACON. 
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