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UNITED STATES

PATENT OFFICE.

ALEXANDER LAUGHLIN, OF SEWICKLEY, PENNSYLVANIA.

ANNEALING-FURNACE.

SPECIFICATION' forming part of Letters Patent No. 629,510, dated July 25, 1899.1

Application filed March 11,1899, Serial No, 708,752,

(No model..)

To all whom it may concerns

Beit known that I, ALEXANDER LAUGHLIN,
a citizen of the Umted States, residing at Se-
wickley,in the county of Allegheny and State
of Pennsylvania, have mvented ordiscovered
certain new and useful Improvementsin An-

‘nealing-Furnaces, of whichimpr ovements the

| followmﬂ' 1S a spec1ﬁcat10n

1o

20

83

35

50

5 and 1llustrate certain modifications.

The invention described herein relates to
certaln improvements in annealing-furnaces,
the improvements being more especially ap-
plicable to that class or kind in which the ma-

terial to be treated is moved progressively

through the furnace. The object of the in-
vention is to provide for the progressive heat-
ing and cooling of the material as it moves
through the furnace and also for the regula-
tion of the heating and cooling in accords: ance
with the reqmrements of annealmﬂ'

The invention is hereinafter more fully de-
seribed and claimed.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a sec-

tional elevation of my improved annealing-

furnace. Fig. 2 is a sectional plan view of
the same. Iigs. 3 and 4 are transverse sec-
tions, the respective planes of section being
indicated by the lines III IIT and IV 1V, Fig.
2. Figs. b and 6 are views respectively simi-
lar to Figs. 1 and 2, showing the furnace as
adapted to be heated by the combustion of
solid fuel. Figs. 7 and 8 are transverse sec-
tions on planesindicated by thelines VII VII
and VIII VIIL Fig.6. Figs. 9,10, 13, and 14
are sectional plan views similar to Figs. 4 and
Figs.
11 and 12 are transverse sections, the respec-
tive planes of section being indicated by lines
XI XTI and XII XII, Fig. 10. Figs.15and 16
are transverse sections on planes 1ndicated
by lines XV XV and XVI XVI, Fig. 14.

My improved furnace consists of two sec-
tions, chambers A and I3, arranged end to end,
so as to form a straight continuous passage
for the material. Provisionis made for heat-
ing the furnace at ornear the junction of the

two sections by means of gaseousorsolid fuel.-

When gaseous fuel is employed, a transverse
flue or passage 1 is formed at the point at
which the fuel is to be introduced, as shown
in Higs. 1, 2, and 3. This flue or passage is
preferably extended across the bottom and

openings or ports 2 or 24,

| up the sides of the furnace, as shown in Fig.
'3, and is connected with the interior of the
furnace by ports 2 and with a generator by
The flow of gas to the fur nace
is controlled by a valve 4.

the conduit 3.

In case it is desired to employ solid tuel for
heating, fire-chambers C C are constructed on

| opposite sides of the furnace at or near the

rear end of the section or chamber A, asshown
in Figs. 5, 6, and 7. The heat and produects
of combustion pass from the fire-chamber or
openings 2* into the chamber A. -

In order to introduce air into the furnace
for the combustion of the gases, a series of

35
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longitudinal passages o are formed along the

walls of the section or chamber A and have
their outlet-ports 6 located adjacent to the
The opposite ends
of these passages connect with a transverse
flue 7,located at or near the front or charging

70

end of thechamber A. Theflowof airthrough

the flue 7 and passages 5 is controlled by a
valve 8.

The stack O 1s connected near its
lower end with a transverse flue 10, which in
turn.connects by ports 11 with the interior of

thechamberatornear its front charging end.

The heating-chamber A is preferably en-

~la,rﬂ'ed at or near 1ts rear end, so as to form a

combusbmn chamber . in WhICh the highest
heating - effect will be obtained. ThlS en-
lar D‘ement is produced by an outward flaring

orinclination of the side walls and an upward

incliuatiou of the roof, as clearly shown in
Figs. 1, 2,5, and 6.
heatmn*—cha,mber is made of uniform trans-
verse dlmensmns which are so proportioned
relative to the hemht and width of the boxes

12, carrying the articles to be annealed, that ¢

sufficient space will be left around the boxes
for the free flow of the products of combus-
tion to the stack.
{rom the bottom of the furnace by any suit-
able construction of longitudinal supports—

such, for example, as those shown—consisting

of rails 13, having grooves for the reception
of antifriction-balls on which the boxes rest.

The rear section or cooling-chamber B,
which is practically a continuation of the
chamber A, 1s preferably contracted, as re-

ﬂ*ards transverse dimensions, similar to the

front or main portion of the chamber A, s0

| that the portion 14 of the walls eonneetmn'

The front portion of the

75
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These boxes are held up

95

100 -




~of chamber B will form a partial transverse -

o L 629,510

the rear end of elmmberA-andathe front end

partition or baffle-wall to obstruct the flow of

heat and products of combustion into cham-
ber B. This chamber is made of sufficient

length to insure the required reduction of

| tempel ature of the articles while traversing

'IQ

- walls of the chamber.

20

the chamber at the speed at which the ar L1- |

cles are moved through chamber A. The re-

duction of tempel atme may be hastened by

causing air to flow along passages 15 in the
These passages con-
nect near the rear end of the chamber B with
a fransverse passage 16, having an inlet con-
trolled by the valve 17. These passages are
continued at their front ends through the
walls 14, so that air which has been hea,ted
in the passages 15 will be caused to mingle
with the gases and products of combustmn as
they ente1 the rear or combustion end of

chamber A. |
As the quantity of air entering the cham-

- ber A through the passages 5 may be sufficient

30

35
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- sages 15 and the conduits 21, when the slides
18 are pulled out to allow the air to flow di-

55
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to effect the desired combustion, a series of

‘slides 18 are arranged transverse of the pas-

sages 15, near then front ends, so that the
passages may. be closed by pushmn said slides
in, as shown in Fig. 10. In order to main-
tain a eir culation of air through the passages
15 when the slides are pushed in, the pas-
sages are connected by ports 19 with a trans-
verse flue 20, which in turn is connected by
conduits 21 with the transverse flue 7, as
shown in I'igs. 9 t0 12, inclusive. By thlscon-
struction air which has been partially heated
in the passages 15 is conducted to the front

end of the furnace and then flows through

passages 5, where it is further heated, and
into the real end of chamber A. In case
the air flowing through the passages 15 is not
sufficient to effect proper combustion the
valve 8 can be raised, thereby admitting ad-
ditional quantities of air into the flue 7 and
passages .

In lieu of connecting the conduits 21 to the
flue 7, as described, thejy may be connected
to the transverse stack-flue 10, as shown 1n
Figs. 13 to 16.
vided with slide-valves 22, which are pushed
in to close communication between the pas-

rectly from the passages 15 into the furnace.
In lieu of extending the flues 7 and 16 across
the bottom of the furnace independent flues
7* and 16* may be formed in the side walls of
the furnace, as shown in Figs. 13, 14, and 16.
These side flues are provided with inlet-ports
23 and 24, controlled by valves 25 and 26 for
regulating the flow of air through the pas-
sages 5 and 15. This construetion isin some
cases desirable, as permitting a better con-
trol of the combustion and temperature in the

furnace.

It will bereadily understood by thoseskilled
in the art that by my improved construction I

The transverse flue 201s pro-

ent partsof the fur nace as circumstancesmay
require. - If the chamber A becomes too hot,
it may be cooled by admitting more air

through the passages 6 and 1o than is neces-
.sary f01 combustion.
_ celerate the cooling of the material, increased

If it is desired to ac-

quantities of air are permitted or caused to
flow through the passages 15. Ordinarily the
draft of the stack will effect a sufficiently-
rapid movement of air through the passages
5 and 15; but. if such natural action is not
sufﬁment air may be forced into said pas-
sages by any suitable means. It will be ob-
ser Ved that when the slides 18 are open the

- air in the passages 15 will be directly affected

by the draft of the stack, as will also be the
case in the construction shown in Figs. 13 to
16 when the slides 18 are closed, as the by-

pass 21 is connected directly to the stack-flue.

In the construction shown in Figs. 9 to 12 the

| by-pass 21 is connected to the air-flue 7, so

that the draft of the stack will operate indi-
rectly through the passages 5 and chamber
A in causing the air to flow through the pas-
sages 15 when slides 16 are closed

T claim herein as my invention—

1. An annealing-furnace having 1n com-
bination heating and cooling chambms ar-
ranged in line wﬂah each other the heating-
ehamber being provided at or near its rear
end with pmts or openings for the admission

of heating-gases, the walls of both chambers
being plowded with longitudinal passages

ettendmw from opposite ends of the cham-
bers, the inlet- -openings thereof being outside
the furnace and the outlet- -openings belng ar-
ranged adjacent to the ports or openings for
the admlssmn of gases, substantially as set
forth. -
2. An annealing-furnace having in com-
bination heating and cooling chambers ar-
ranged in line with each other, the heating-

_cha,mbel being provided at or near its rear
i end with por ts or openings for the admission

of heating-gases, the side walls of the cooling-
chamber belnw provided with passages pro-
vided with mlets outside the furnace and
with outlets adjacent to the ports or openings
for the admission of gases, substantlally as
Set forth.

An annealing-furnace having in com-

bma,tlon heating and cooling chambers ar-
ranged in line with each other, the heating-
chamber being provided at or mear its rear
end with pmts or openings for the admission
of heating-gases, the side walls of the cooling-
chamber bemﬂ' prowded with passages ha,vﬂ-
ing outlets ar ranﬂ'ed adjacent to the ports or
openings for the admlssmn of heating-gases,
valves for closing such outlets and a by-pass
from the passages to the stack, and a valve
for closing such bvﬂpass, substantlallv as set
forth.

4. An annealing-furnace having in com-
bination heating and cooling chambers ar-
ranged in line w 7th each other the heating-

am enabled to regulate the heatin the differ- | chmnbel being provided ELt or near ifs rear

70
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629,510

end with ports or openings for the admission |

of heating-gases, the walls of the heating and
cooling chambers being provided with pas-
sages having outlets arranged adjacent to the
ports or openings for the admission of heat- |
ing-gases, valves for closing the passages in

the walls of the cooling-chamber, a by-pass

connecting the passages in the walls of the

cooling-chamber with the passagesin the walls |

o

of the heatlnw—ehamber a,nd a valve for con- 1o
trolling the by -pass, subbtantla,lly as set forth.

In testlmon y Whereof 1 have hereunto set
my hand. |

ALEXANDER LAUGHLIN

Witnesses: | -
DARWIN S. WOLOOTT
F. E. GAITHER. |
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