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UNITED STATES
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PATENT OFFICE.

GEORGE F. WRIGHT ‘AND AL‘BERT S. KNAPP, OF WORCESTER, MASSACHUSETTS, AS-
SIGNORS TO G. F. WRIGHT STEEL & WIRE COMPANY, OF ‘WORCESTER, MASSA-
CHUSETTS, A CORPORATION OF MASSACHUSETTS. :

FURNACE FOR HEAT TREATMENT OF METAT,

‘Application filed July 23,1923, Serial i\To. 653,238.

To all whom it may concern: ‘
Be it known that we, Grorer F. WricaT

and Aperr S. Kxave, both citizens of the

United States, residing at Worcester, in

the county of Worcester and Commonyvealth -

of Massachusetts, have invented a new and
useful Improvement in a Furnace for Heat
Treatment of Metal, of which the follow-

ing, together with the accompanying draw-

ings, is a specification.

Our invention relates generally to fur-
naces for the heat treatment of metal and
has to do particularly with furnaces adapted
for the continuous annealing’ of material,
such as wire, rods or bars, by the passage of
the same through the furnace.

Furnaces of this type, as heretofore con-
structed, have usually provided a number
of continuous passages formed in an arch
of fire brick, or other refractory material,
the arch being so arranged in the furnace
that the products of combustion can pass
under and over the same. In order to ob-
tain the desired length of passages for the
material, the arch usually consists of a num-
ber of transverse rows of bricks, each brick

having an opening extending therethrough,

with the openings in adjacent bricks of dif-
ferent rows, in alinement. The above de-
scribed furnace construction possesses sev-
eral disadvantages from a practical stand-
point, arising from the fact that fire brick,
or other similar vefractory material, is o
poor conductor of heat, and bricks are diffi-
cult to keep in alinement. Tt has been
Tound that when the bricks are made heavy
enough for the arch to possess considerable
struetural strength, a great deal of fuel is
required in order to heat the material pass-
ing through the furnace to the desired tem-
perature, whereas, when the thickness of
the bricks is reduced to obtain better heat
conduction to the material, then the bricks
are liable to be burned out. When this oc-
cursg, the entire top of the furnace must be
removed in order to repair the arch, and
such repairs are difficult to make owing to
the fact that all the bricks in the furnace
must always be in proper alinement to pro-
vide continuous passages for the material.

According to the present invention we
propose to provide an improved furnace for
heat treatment of metal, which involves a
adically different construction of the arch

‘throughv which = the mafel'iél is - passed.

Briefly stated, our invention contemplates

‘the construction of the arch of the furnace

of a number of multi-apertured units of cast
ron or steel, each unit being an integral
arch in itself, and having its several pas-
sages lined up with the corresponding pas-
sages of adjacent arch units. Our improved
arch’_construction is therefore adapted to
readily conduct lieat to the material undey

treatment, in addition to possessing certain 6

structural advantages over previous fur-
naces, which will hereinafter be more fully
pointed out with reference to the accom-
panying drawings, in which—

Fig. 1 is a transverse sectional view of
a furnace constructed in accordance with
our-invention. ‘

Fig. 2 is a vertical sectional view along

“the Iine 2—92 of Fig. 1.

Fig. 8 is a horizontal sectional view along
the line 3—3 of Fig. 2, looking in the direc-
tion of the arrows. ;

Fig. 4 is a sectional view on an enlarged

scale of one of the arch units and a portion
showing the dovetailing of the

of another,
flanges, the arch units being removed from
the furnace. : - ‘

Fig. 5 is a perspective view of a portion
of one unit shown in Fig. 4.

Like reference charactérs vefer to like
parts in the different figures. :

Referring to Tig. 1, the furnace generally
consists of side. walls 1 of masonry, each

‘providing an abutment 2 for supporting the

sides of our improved arch construction in-
dicated generally at 8. The top of the fur-
nace is indicated at 4, and in operation of
the furnace, the burning gases pass both
below and above the arch construction 3,
as indicated by arrows in Fig. 2. The par-

ticular arrangement  of the masonry - sup- -

porting and surrounding the arch 3, and the
manner of subjecting ‘the same to heat,
forms no part of the present invention, and
any suitable arrangement of these parts can
be employed without departing from our
invention.

As best shown in Figs. 2 to 5 inclusive, the
arch 8 consists of a number of similar units
5 of cast iron or steel, each unit being an
arch .in_itself and extending between the
abutments 2 of the side walls_ 1. Each arch
unit 5 is provided with a number of par-

55

60

70

75

80

35
85

00

95

100



o

10

allel passages 6 extending longitudinally
therethrouigh, the passages 6 of one unit
lining up with the passages 6-of the next ad-
jiicent 1bit; as indicated clearly in Fig. 2.
Tn this wily; 4 nuiiber of patallel pissages
are provided extending the entire length of
the arch structure, and it is obvious that
the number of arch units 5 may be varied in
order to provide any desired length of -pas-
sages, through which tlie mietal under treat-
ment 15 to be passed. s .

A$ best shown in Figs. 4 and 3, each arch
unit 5 is piovided at one end with con-
tintious parallel flanges or lips 7 overhang-
ing the énds of the passages 6, while the

~other end of thie unit 1s provided with seats
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8 exteiiding above and below the passages
6 for receiving the flanges 7 of the next
adjacent arch unit 5. The seats 8 are of
substantially the same forin as the flanges
7, so that when the flinges 7 of one unit

yoagement with the seats 8 of the
next adjacent unit, the units are in inter-
locking relation, and the points at which
the passages 6 of one unit join the passages
of another unit are substantially sealed
against the entrance of the products of com-
bustion, during the operation of the fur-
nace. C S

Tach of the arch units 5 can be placed
in position in the furnace by moving the
same endwise while resting at its sides on
the abutments 2, and it is obvious that the
several units can be readily assembled, with
the passages 6 all in alinement, by reagon of

- the interlocking relation between the abut-

i

ing material far more efficiently ¢

60

ting ends .of adjacent units. In' case. it
shonld be desiréd to replace any one of the
arch units 5, it is only necessary to remove
one end wall of the furnace and withdraw
the arch units. 5 endivise until the unit
which it is desived to replace, is reached.
The units can then be reassembled by in-
serting them endwise in the furnace, the
entire operation being carried out withont
distarhing the side walls 1 or top 4 of the

“furnace.

TWhen the furnace is in operation, it is
apparent thiat the heat of the burning gases
will be readily conducted to -the material
in the passages 6, by reason of the fact that
the entire arch structure 8 is composed ol
metal of high conduetivity, as compared to
re brick or other refractory material. Tor
this reason, a furnace embodying our im-
sroved arch construction. is capable of lieat-

han fur-
naces constructed of fire brick. In addi-
tion, our improved furnace is extremely
rugeed in construction, by veason of the fact
that each arch unit 5 is entifely self-sup-
porting, and beiig made of metdl, is in-
herently stronger than any arch built up
of masonry. The unitary construction of

1,533,491

the arch sections also lends itself to ease

of agsembly or disassenibly, ds previously

pointed out. Owing to the more condensed
constructioni of the nietal arcly, ds com-
pared with fire brick, the cross section of
tlie furnace ay be materially reduced, thus
lowering the cost and decreasing the sur-
face exposed to external radiation.

We claim, :

1. A furnace for the heat treatment of
metal, comprising a casting provided with
longitudinal pissages for the receptiod of
the material under treatment. E )

2. A furnice for the heat treatment of
metal, cormprising a unitary nteraber ex-
teniding across the furnate and provided
with a plurality of longitudinal passages.
3. A furnace foi tle Treat treatinent of
metal, cotprising a letallic arch-shaped
meinber . provided with a plutality of
spaced longitudinal passiges. ,

“4. A furnace for the heat tréatment of
métal, comprising a main furnace iirclosure,
and an arch-shaped casting spanning said
inclogire and dividing it into two heat
chambet's, said casting provided with a plu-
rality of longitidinal passages. ;

5. A furnace for the heat treatment of
metal, comprising an arch structure con-
sisting of a number of similar arch-shaped
units arrangéd end to ‘end and each pro-
vided with a plarality of lTongitudinal pas-
sages. . 1

6. A furtace for the heat treatment of
metal, ‘comprising a miain furnace inclosuve
and an arch structire spanning said in-
closure, dividing it into two heat chambers,
shid arch structure consisting of a number
of ‘arch units each provided with longitu-
dinal passages, the said units being ar-
ranged ‘end fo end with the passages of one
unit registering with the passages of the
next ‘adjacent unit.

7. A ‘farnace for the heat treatment of
métal, comprising an arch structure con-
sisting of a number-of arch units arranged
end to end, each of ‘said arch units having
a plurality of lougitudinil passages, ad
edch of said arch uhits having coacting, pro-
jecting ‘and. recessed portions for the aline-
ment of one unit to the next unit-and to join
the shid passagés so ‘that their longitudinal
axes coincide m ‘the sarie straight lines.

8. A firnace for the heat freatment of
metal, comprising an arch structure con-
$idting of a mumber ‘of arch vnits each
Laving longitudinal ‘passages ‘extending
therethitough, the said units beitig arrangest
end 'to 'enid with corresponding Tecess and
projecting portions of adjacent units in-en-
gagement. '

GEORGE F. WRIGHT.
ATLBERT S. KNAPP.

[

ah

By

10v

105

110

120



