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To all whom it may concerm:

Beit known thatl, FRED H. DANIELS, a citi-
zen of the United States, residing at W orces-
ter, county of Worcester, State ot Massachu-
setts, have invented certain new and useful
Improvements in Annealing-Furnaces; and 1

‘do hereby declare the following to be a full,

clear, and exact description of the invention,
such as will enable others skilled in the art to
whichitappertaipsto make and use the same.

The invention relates more especially to
furnaces for annealing wire, though it 1s
adapted alsofor the similar treatment of other
elongated metal shapes. Itisnotnew in this
class of furnaces to pass the wire consecu-
tively through different heating chambers or

passages. These passages have heretotore

usually been formed by properly - centered
holes in special key-shaped tiles that are built
up to form an arch. The products of -com-

bustion of the furnace pass around and out-
side of these tiles and do not go through the.

passages occupied by the wires, the object of
this arrangement being to prevent direct ac-
cess of the combustion products to the sur-
face of the metal on account of theinjurious
oxidation and scaling of the product that is
consequentupon the combination of the prod-
nets with the incoming fresh air. S

The perforated tilesabove mentioned while
capable of resisting considerable heat for
long periods of time are poor conductors of
heat. Hence high furnace temperatures must
be maintained, with consequenthigh coal con-
sumption.
first cost and are also the part of the furnace
most subjected to repairs. Ior although ex-
cellent heat-resisting material canbe obtained
such material resists very poorly the abrasion
caused by drawing the wires continuously
through the holes above mentioned. Conse-
quently the wires continuously eut their way
downward, and a point is soon reached when
expensiverepairs are necessary. Again, tem-
porary repairs are difficult to make. Itoften
happens thatholes develop between the joints
of the various tiles, through which the prod-
acts of combustion obtain access to the tubes.
The only method of stopping this trouble, ex-
cept by shutting down the furnace and tear-
ing out the tilework, is by introducing clay
solutions through a long tube from one end

Moreover, the tiles are high in

of the furnace, making a very difficult and

uncertain job, and the poor heat-conducting

power of the tiles and thelr tendency to abra-
sion, as mentioned above, limit the speed at
which it is economiecal to run these furnaces.

It is characteristic of the present invention
that the above-described perforated tiles are
dispensed with and that the wire isled through
chambers or passages that are internally
heated by the passage through them of the
products of combustion from the furnace.
The bare wire is led through these passages
in direct contact with the products, and a tur-
ther characteristic: feature of the invention
lies in the fact that a pressure slightly greater
than that of the atmosphere is maintained in
these annealing-passages and atmospheric
air excluded therefrom by the employment ol
forced draft in the ash-pit instead of relying
upon the usual furnace-stack. o

In the accompanying drawings what is tech-
nically known as a ‘‘three-pass” furnace is
shown; but the invention is equally well
adapted to furnaces with any number of
passes.. The drawings also show a coal-fired
furnace; but I do not intend to limit myselt
to this method of heating, as oil or gas may
be employed, if desired.

Figure 1 is a longitudinal section of a fur-
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nace constructed in accordance with the in- .

vention. Fig. 2 is a cross-section at X X.
Fig. 3 is an enlarged cross-section of the floor
of the annealing-passages, and Fig. 4is a side

view.of the same.
Referring to Fig. 1, B B B B indicate the

fire boxes and grates, and K’ the ultimate out-

let for the products to the stack or chimney.
In the present construction there are prefer-
ably two fire-boxes at each end of the furnace
structure, and the stack-outlet is in the mid-
dle. Any other arrangement may, however,
be adopted. | . -

The letters E, &, and I denote the anneal-

ing chambers or passages, extending from end

to end of the furnace.. These passages all

communicate by means of flues K K, &e.,with
a chamber C, which is in direct communica-
tion with the fire-boxes, so that the products
of combustion from the grates pass into and
through all the chambers and passages on
their way to the stack. -
Thechambers E, G, and I are provided with
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openings or perforations e, g, and fz,, respec-
tively, at each end near the floor to admit the
wire, which preferably is led first into the

~chamber I and after passing through this

10

chamber is run over a sheave O and led baclk
In the reverse direction through the interme-
diate chamber G. After it issues from this
chamber it passes around a roller N and en-

ters the final chamber E, from which it issues’

at the opposite end, being pulled through by
any suitable winding apparatus. The course

- of the wire through the chambers is clearly

L5

indicated in Fig. 1 of the drawings, and it is
to be noted thatit passesfirstintoand through
the chambers of lowest temperature and

finallyissues from the chamber where the tem-

- perature is highest.
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ture and are provided with ports or side doors

occasion require. The floors S, T, and U of
these chambers are

shown in the second figure, and are construet-

1n Ifigs. 3 and 4—that is to say, each is formed
of tiles having longitudinal corrugations X,
forming guide channels or gutters to receive

and straight. _
gated only on their upper sides and are flat

on their under sides, as shown in full lines in |

Fig. 3. If preferred, however, they may be
corrugated on both sides, as indicated by dot-

corrugations should preferably be arranged

perside, so astosecurethe maximum strength
and maintain an equal distribution of heat

throughout the life of the tiles, which, as will |

be understood, are gradually worn away by
the weight and friction of the wire resting and
moving in the grooves.

It is to be noted that the plies of the wire
pass through the several annealing-chambers
K, G, and I, resting, as shown in Fig. 3,1in the

the produets of combustion passing through
the chambers on their way to the stack.

corrugations act as reservoirs of heat on the

tions on the under side of the tiles act as col-
lectors of the heatin the chamber below, there-

by greatly tending to the maintenance of an |

even temperature and heating of the wire.
It 1s necessary, as is well known, in order
to prevent the oxidation and scaling of the
wire by the action of the products of com-
bustion, that the outside air should be ex-
cluded from the annealing-chambers.
18 because red-hot iron or steel will not oxi-

dize in the presence of CO or CO, or hydro- |

‘the furnace.

 furnace, by means of which the
- and leave the chambers.

As shown in Fig. 2, all the chambers pref- |
erably extend clear across the furnace-strue- |

preferably arched, as

This | lar corrugations to form collectors for the
. heat in the chamber below.

4. In a wire-annealing furnace having a

706,031

carboii gases. Ifless oxygon isadmitted than
is necessary to burn these gases, or even if
only so much be admitted as will be absorbed
by the gases, there will be no oxygen left to
etiect oxidation. Ithereforeprovidefor main-
talning a pressure throughout the chambers
slightly above that of the atmosphere by the
employment of foreced draft in the ash-pits of
Steam or air jets may be uti-
lized for this purpose and may be arranged
as denoted at b0 b, &e., in Fig. 1 or in any
other preferred manner. Withthis provision

| the superior pressure within the annealing-
| chambers prevents the entrance of outside

alr through the openings at the end of the

The construetion and operation of the im-
proved furnace being as thus described, the

| method of working with it will be understood
R for the introduction of tools or instruments |
to efiect repairs or to adjust the wires should ;‘

without further description. It may be ob-
served, however, that as the fresh air is ex-

cluded from the annealing-chambers the
| furnace is particularly adapted for burning
| the cheaper forms of anthracite slack in con-
ed of tiles made in the form shown in detail |

nectlon with steam-blasts under the ash-pits.
Although I have herein shown the corru-
gated tiles as extending the entire length of

ve | the chambers E, G, and I, I contemplate in
the wire A and keep its several plies separate |
T'he tiles are preferably corru-

some cases, especially where very heavy wire
18 being treated, to employ the old form of

| perforated tiles in connection therewith for

part of the length of the chambers, this be-

| Ing more especially for the purpose of con-
| fining the plies of the wire and preventing
ted lines X', and in this event the under-side |

the possibility of their jumping the grooves

| of the corrugated tiles before they becomo
to alternate in position with those on the up- |

thoroughly heated. |
Having thus deseribed my invention, what

' I claim is—
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1. In a wire-annealing furnace, a chamber

| through which the wire is drawn, said cham-
| ber having a floor adapted to support the
| wire, said floor being constructed of tiles hav-

Ing longitudinal corrugations formed therein

| to constitute channels or gutters to separate
| and guide the plies of the wire.

bottoms of the channels or gutters formed by |
the corrugations and in direet contact with |

2. In a wire-annealing furnace, a chamber
through which the wire is drawn, said cham-

| ber having a floor adapted to support the
It |
1s also to be noted that the ridges between the |

wire, and having longitudinal corrugations
to form channels or gutters to separate and

 guide the plies of the wire, said floor having
floors of the chambers and that where the dou-
ble corrugated form is employed the corruga- |

also similar corrugations on its under side
alternating in position with those on the up-

i per side.

. Inawire-annealing furnacehaving a plu-
rality of superposed chambers through which

| the wire is drawn consecutively, said cham-
. bers having floors formed of longitudinally-
b corrugated tiles to form channels or
| Lo separate and guide the plies of the wire,
t and the under sides of the tiles having simi-
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fire-box in stack, the combination with a
chamberor chambers through which the prod-
ucts of combustion pass and through which
the wire is drawn in direet contact with said
products, of a floor adapted to support the
wire and having open longitudinal channels
or gutters to separate and guide the plies of
the wire, and means for maintaining & pres-
sure in said chambers above that of the at-

mosphere, said means consisting of a blast of 10
air or steam in the ash-pit of the furnace.

In testimony whereof I aflix my signature
in presence of two witnesses.

FRED H. DANIELS.

Witnesses:
V. H. MORSE,
T1H0OS. MACDUTF.
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