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To all whom it may concern:
Be it known that I, Frep H. Daniews, of
Worcester, in the county of Worcester and

Qtate of Massachusetts, have invented a new .

and useful Apparatus for Annealing, of
which the following is a'full, clear, and ex-
act description, reference being had to tHe

accompanying drawings, forming a part of

. this gpecification.
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‘showing the _ .
section. Tig. 8 is a sectional end elevation

Figure 1 is.a longitudinal sectional eleva-

tion on the line I—I of Fig. 2, showing an - §
annealing furnace constructed and arranged .

in nccordance with my invéntion. Fig. 2 1s
a sectional plan of the bottom half of the
section being taken on the line I¥T—II of

Fig. 1, the top half of the section being | P
{aken on the line TI=—1I2. Fig. 1*1s a lon- |
witudinal sectional side elevation showing in

vertical section the heating chambers form-

- . * (Y . 1

ing the furnace. Fig. 2* is a sectiona. plan
heating chambers in horizonial

of the apparatus on the line ITI—II1 of
Fig. 1. Tig. 4 is a similar sectional end ele-
vafion through the heating chamber of the
firnace on the line TV—IV of Fig. 1. Hig.
5 is a sectional end elevation through the
copnbustion chamber of the annealing fur-
nace, on the irregular line V—V of Fig. 1.
Tig. 6 is a sectional end elevation showing
the gas inlet opening leading from the gas
flues into the pot cooling chamber of the
annealing furnace, this section being taken
on the lme VI—VI of Fig. 1. Fig. T 1s a
longitudinal sectional elevation showing 2

“modified form of furnace and Fig. 8 1s a

plan view of the same. -

. My invention relates to the annealing of

40

45

B0

“while in a heated condition from the

o0

various materials in pets, and more particu-
larly relates to annealing rods or wire 1n
such annealing pots.

Tlie object of the invention is to provide |

a pot. annealing furnace of improved con-
struction having novel means for heating
and cooling the pots and for heating the

gases burned in the furnace in the annealing

operations. . |
Heretofore in annealing in pot annealing
furnaces, the materials being annealed re-

main in the furnace only for a sufficient

length of time to be heated, the pots con-
taining. the hot materials being removed

| furnace
and afterward allowed to cool, or the pot

with its contents allowed to r,emain. in the '

furnace, until the furnace pot and conients
had become cool. .

In the use of the improved saspparatus
shown and described, the annealing pots
which eontain the materials which are to be
annealed, are introduced into the heaiing

chamber of the furnace, and are caused to

gradually move through the furnace, pass-

| Ing successively through the heating cham-

L

‘ber into the combustion chamber forming

at-of the furnace and through the com-
bhustion chamber into and through the gas
Lenting chamber also forming part of my

Jimproved apparatus.  In this way the pots

and {heir contents are heated during their
passage throwgh the heating and combus-
tion chambers, become cooled gradually

while.pagsing through the gas heating cham-

her. and at the same time the Incoming, un-
burned gases become highly heated by con-
tact with the heated pots in the gas heating
chamber, and, when entering the combus-
tion chamber, are in a proper condifion for
mixing with the air therein, 1 order to pre-
mote combustion and burn, the burned gases
highly heating the pot heating chamber of
the furnace while passing therethrough.
In the drawings, referring to Iigs. 1 to
6, 2 represents the pot heating compartment
or chamber of my improved furnace and 3
is the combustion chamber, which i1s located
intermediate of the heating chamber 2 and
a gas heating chamber 4. The combustion
chamber 3 1s,supphed with air through
ports 5 Jocated in the end wall of the com-
bustion chamber, as is clearly shown 1n I'igs.
1, 2 and 5. Air is supplied to the poris 3
through flues or pipes 6 which are connected
to the outlets on the heaters 7 mounted 1n
the air heating chamber 8, which 1s located
below the heating ehamber 2 of the furnace.

‘The air is supplied by means of a suit-
able blower, through the air

pipe ¢ and
branch pipes 10 to the inlet side of the heat-
ers 7 in the air heating chamber 8, the air
passing outwardly from the heaters 7
through the vertical legs 11 of the pipe 6,
which is shown by dotted lines-1n Fig. 2. -

(Gas is supplied to the gas heating cham-

ber, 4 through the gas flue 12 and the branch
flues 13, the supply of gas being controlled
by means of the mushroom valves 14, or in
any other desired manner, and the products

of combustion are caused to travel through

and pass from the heating chamber 2, down-
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fiue 16 to the furnace stack. |

10

1o

24

2

wardly through the connecting flue 15 into
the air heating chamber 8 where the heat
of these outgoing burned gases is ufilized to
heat the air passing through the heaters,
then passing outwardly through the stack

L
[ ]

The annealing pots 17, after being filled
with the materials to be annealed are placed
in front of the inlet opening in the end of
the heating chamber 2, these pots resting
upon water cooled skid pipes 18 which ex-
tend lengthwise through the heating cham-

ber 2, combustion chamber 8 and gas heat...

ing chamber 4 of the furnace. o

-As shown .in Fig. 1, a pusher 19 1s em-
ployed to cause the pots-to pass gradually
through the furnace by a step by step move-
ment. As a pot is introduced into the heat-
ing chamber 2, one is moved cut from the
door or opening in the opposite end of the
furnace in theé gas heating chamber 4.

In the operation of the annealing furnace
by my improved inethod, the annealing pots
17 are suceessively placed in position in

5 front of the ptsher 19. by means of a
‘traveling crane or other suitable. pot han-

dling device and the piston of the pusher

19 is cgused to actuate so as to move the

440

45

315

these _
“become cooled in a non-oxidizing atmosphere
during their passage
~ ing chamber 4. 381

contact with the surfaces of the heated pots,

annealing pots 17 resting on the skid pipes
18 into the furnace. er .
becomes filled with the annealing pots, when

a pot is introduced one is caused to 1ssue

from the opposite end of the furnace. The

furnace. is of considerable length and, while

the pots are passing through the heating
chamber 2 of this furnace, they and their

sontents become highly heated by contact-
ing with the burned gases passing through.

the chamber 2 from the combustion cham-
ber 3. The pots ave passed through the
combustion chamber 3 from the heating
chamber 2, and are then caused to slowly
move through the gas heating chamber 4.

In this chamber 4 the cold, or relatively

coid, gases entering through the gas ports

‘are brought into contact with the outer sur-

faces of the highly heated pots and cause
pots and their contents to gradually

re through the gas heat-
The oases, by comlng In

become highly heated and, on entering the

combustion chamber 8, from the chamber 4, |

are there mixed with the. alr passing from

~ the air ports 5 and are burned, the result-

" 60

ing products of combustion passing for-

wardly into the pot heating chamber 2,7

where they contact with and heat the pots

and materials in the pots while in this cham-
ber, then passing into the air heating cham-

. ‘ber 8 where they are brought into contact

with the air heaters 7 and heat the air during
its passage through the air heaters 7 in .the
ﬁéf;‘éﬁ;hamber 8, the air becoming heated before

After the furnace |

083,081

issuing finally from the ports 5 in the com-
bustion chambe? 3. | |

In the modification shown in Figs. 7 and
3, the arrangement of the pot heating cham-
ber, combustion chamber and gas heating

70

chamber 1s the same as in the preceding

ficures, like parts being marked with like
numbers with the letter *“ a’” applied thereto,

and the pots, instead of being moved into
and out of the furnace through doors lo-

70

cated in its end walls, are placed 1n and are -
taken from the furnace through suitable

openings in the ends of the roof of the fur-
| nace.

by means of a cover mounted on wheels so

These openings are normally closed

as to be horizontally movable upon the
track, as is shown in the drawings. |
After the pots have been introduced
through the opening in the roof of the fur-
nace shown 1n Figs, 7 and 8, the operation
is the same as in the preceding figures until
they have reached the opposite end of the

&i

86

furnace, when they are removed through

the opening in the roof at the cooling.cham-

ber end of the furnace. - L
- The advantages of my invention will be-

- apparent to those skilled in the art. = .
Iristead of heating the annealing pots and

their contents and then rémoving the pots
from the furnace while 1in a highly heated
condition, and afterward allowing the pots.
to cool by contact with the atmosphere while
without .the furnace, the pots are gradually
cooled by.contact with the unburned gases
passing to the combustion chamber of the

dizing atmosphere, prevent oxidization of
the pots and very materially increase their
life., 'The gases, by contacting with" the

highly heated pots.during their }i‘ﬂgé&gﬁ.
“through the gas heating chamber, becoinie™.

- 90
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100 -

{furnace and thefe gases, forming a non-oxi- -

1056

highly heated and when leaving the cooling -

chamber are in the best possible condition
-for mixing with the air in the combustion

chamber of the furnace, 1n this way avoid-
ing the necessity for gas regenerators-and

=
1110

utilizing the heat from the heated pots to .

raise the temperature of the

their contents. -

¥

. : _ gases and at.
the same time gradually cool the pots and . -
- Modifications in thé éonstrm;t.mn .ﬁn‘ i ar.. .

rangement of the parts may be made with- -

out departing from my invention. /The air
burned in the furnace may be heated or not,

-_—
- . F okl

as is desired. The gas may be heatéd partly,

/The air

prior to its entrance info the gas heating

chamber. The méans employed. for moving

and other changes may be made withont de-

]

parting from my invention. -

T elaim: - r

the pots through the furnace may be varied

125

1. Apparatus for annealing éﬂmpris'ing -.

annealing pots, a pot heating furnace hav-

ing a compartment for heating unburned
gases and means for passine the annealing

N

130
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pots from the heating compartments through

FE:.

<+ from the pot heating compar

the gas heating compartment of the furnace;
substantially as described. o
2. Apparatus for annealing comprising

annealing pots, a pot heating furnace hav- |

ing a compartment for heating unburned
yases, a compartment forming a combustion
chamber, a heating compartment for the an-

nealing pots and means arranged to pass the

P‘jm from the heating compartment and.

compartment forming the combustion cham-
ber into the gas heating compartment; sub-

stantially as described.

3. Apparatus for annealing comprising

annealing pots, a pot annealing furnace hav-
- ing a coutpartment for |
~gases, a compartment forming a combustion
“chamber, a pot
“means arranged to pass the

heating unburned

heating compartment - and
annealing pots

the compartment forming the combustion

N

“chamber into the gas heating compartment;

substantially as described. '
‘4, Apparatus for annealing comprising

. annealing pots, a pot heating furnace hav-

chamber, a pot heating compartment, and

ing a compartmer .
gases, a compartment forming a combustion

‘means for passing the annealing pots suc-

1o cessively through the compartments of said
furnace; substantially as deseribed. -
#5. Apparatus for annealing comprising

-

annealing pots and a pot beating furnace,

said furnace having a compartment for heat-

+ ing unburned gases, a compartment forming

a combustion chamber communicating with
the gas heating compartment and a pot

heating compartment communicating with

- . the compartment- forming. the combustion
40"

' . r

chamber, and means for passing the anneal-

ing pots successively through the heating

compartment, the compartment forming the

~ combustion chamber and the gas heating

:
e

chamber: substantially as deseribed.

6. Apparatus for anuealing comprising
annealing pots, a heating furnace, said fur-
nace having a compartment for heating un-

burned gases, a compartment forming a com-

bustion chamber and a pot heating compart-

ment, means for successively passing the

pots through the compartments of the fur-

“hace, and means for supplying alr to the

' .
|'|l1ll'

combustion chamber of said furnace; sub-
stantially as described. | T

-
'

tment through

it for heating unburned

‘an air heating chamber thro
burned gases are passed to heat the air prior-.

‘annealing pots,, a pot. héating';furiiéce hav-

ing a compartment for heating unburned

chamber, a pot heating compartment, and

‘means for passing the annealing pots suc-

cessively through each compartment of the

furnace, said furnace having means for sup-
plying air to said

ugh which the

to its entering said combustion chamber;

‘substantially as desecribed.

8. A pot annealing furnace ha_ving A com-
partment forming a pot heating chamber, a

compartment forming a pot cooling vham-

ber and an intermediate compartment form-

ing a combustion chamber, means for pass-

ing the pots through said furnace and
through said pot cooling chamber, connec-

‘tions for supplying air to the combustion

chaniber, and means for supplying unburned

gases to said combustion chamber, said
means being arranged to bringithe unburned.

oases into contact with heatirg pots in the
pot cooling chamber, and thereby cool the
pots; substantially as desceribed. -
9. A pot annealing furnace having a com-
partment forming a pot heating chamber, a

compartment forming a combustion cham-

ber, a compartment forming a cooling cham.-
ber, and means for

passing the annealing

. - |
u.; :3 o

pases, a compartment forming a combustion

60

combustion chamber and.

65
70
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| pots through said furnace and through said

-my Iia,nd*

55 7. Apparatus for annealing comprising ’

pot cooling chamber, the combustion cham-

ber having openings thereinto forming air

ports, an ar heating chamber connected to

the air ports and means for conducting
burned gases through said air heating cham-

| ber to thereby heat air passing through the

air lieating chamber to said air ports; sub-

stantially as described.

10. Apparatus for annealing articles 1n

pots, cﬂmpriﬁng 2 chamber having a pot
‘Theating compartment, a compartment’ form-

ing a combustion chamber and 4 compart-
ment for heating unburned gases,iand means

for passing the annealing pots through said
' compartments forming the furnace; substan-
tially as desceribed.. . S

In testimony ’whafe'bf, I

Witnesses: -
- (3E0. SIEURIN,
G- Ar #MERKJI‘: ’

90

100

have hereunto set

. _FRED H. DANIELS.
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