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7o all whowm it may concern:
Be it known that I, Witriam B. Priror, a

' citizen of the United States, residing at 145
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© . time.
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Bryant street, in North Tonawanda, in the
county of Niagara and State of New York,
have invented certain new and useful Im-
provements in Coil-Heating Furnaces, of
which the following is a $pecification.

This invention concerns progressively

heating a continuous length of material .
while feeding it into, through and out of a.

furnace. It involves a method of handling
the material, which, though useful for other
purposes, is particularly adapted for fur-
naces and operations where the metal is
heated to a very high temperature, particu-
larly where heated up to the softening
point. Effective heating to such tempera-
tures requires that the metal passing through
the furnace be kept freely exposed on all
sides to a very high heat for a considerable
To do this with the metal passing
straight through the furnace would require
either a very slow feed or a very long fur-
nace, whereas it is desirable to use a rela-
tively small, compact furnace and to give
the metal a desired high rate of feed into and
out of the furnace combined with a rela-
tively slow rate of progress through the fur-
nace.

For some purposes, it has been proposed

" to accomplish’ this by giving the metal a
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straight feed into and out of the furnace,

the intermediate portions being wound -

tightly around a revolving drum within the
furnace. Such method involves extensive
contact of the metal with the drum and pre-
vents its free exposure and uniform heating
on all sides. On the other hand, winding
the metal in large, open, freely suspended

. coils in accordance with my present method
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590

has not heretofore been attempted because
of the difficultics resulting from the initial
stiffness of the metal and. the effect of the
heat in softening it. » ‘

My method, while capable of useful em-
ployent for operations permitting tight
winding of the material on’ the drum, is of
much greater importance and usefulness for
operations requiring {ree suspension and ex-
posire of the metal for effective, uniform,
high temperatare heating. It involves giv-
ing to the material fed into the furnace a

.from the rod mills.

predetermined initial shape and set in the
curvature of a coil or helix of desired diam-
eter and length suitable to the stiffness of
the material and. the size of the furnace.
This material is wound into the furnace so
that it hangs loosely from a suitable support
and, though 'the material is more ‘or less

flexible, the constriction of the support is

such as to permit the successive turn to- as-
sume and maintain a curvature and: spacing
roughly approximating the -coil or helix
shape originally given it. ' 4 ‘

" By suitably predetermining the length of
the interior support and the number of turns
of the helix hanging thereon, the length of
time required for travel of eaéil turn through
the furnace may be as long as mnecessary.

Hence, it is possible to maintain the required -

rate of output of heated material while using
a relatively small, compact furnace. - -

Because of the effect of the heat upon the
coiled material in softening it, it is necessary
to carefully control the rates of movement
of the metal at the supply end and the exit
end, so that it will be unwound from the exit
end of the
softened to the proper degree and before it
hecomes too soft to maintain proper separa-
tion of the turns'of the helix, - - =

The material is uniformly heated because
the amount of it which actually touches the
support is small and the point of contact is
more or less shifting. - SR

The material to be heated may be sup-
plied in ready formed coils containing any
desired length of the material, preferably
the ordinary commercial coilsobtuinable

hﬁlix by the time it has become’

Such material already,
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has an initial shape or set of approximately -

the curvature of the coil in which it is mar-
keted and such curved shape or set may be

“vitilized in-the formation of the desired helix

within the furnace, the method of. transfer

“into the furnace operating to progressively

open out the ¢oils to the- desired helical
form. : - AN
The transfer of the material from the ex-
terior coil to the interior helix may be
effected, with or without change in the diam-
oter of the turns, through an obligue opeti-
ing into the furnace, and this opening need
not be of much greater diameter than the
thickness of the matérial. :
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My above described method for progres-
sively heating: eoiled material may be used
for any desived purpose but it is particularly
applieable to the heating of iron until it 1s

“soft enough  for  forging  operations. In

such case, it saves the necessity of straight-
ening and cutting the coiled material into
lengths, heating it in long furnaces and
transferring it by hand to the automatic
forging machine or other apparatus in
whieh it is to be used. '

- 'Fhe specific. means for transferring the
exterior eoiled material into the furnace and
for giving the successive turns the helical
bend or offset, is shown herein as cousisting
of feed mechanism operating to drive: the
material endwise through a helical or cork-
serew passage in the walls of the furnace.
The longitudinal support within the furnace
from which hang the helical coils and along
whicl they move. while being heated, is
shown as a rotating cylinder. The fully
heated  material is shown as being with-

drawn and fed out, in a radial plane from

the remote end of the helix. Other specifi-
cally different arrangements for accomplish-
ing the formation, support, axial tiavel and
unwinding of the helix are shown in my co-

- pending. application Serial No. 846,744, filed
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June 23rd, 1914, .

My present. apparatus and its. method of
operation will beé more fully understood
Trom’ the following detailed description in
connection with the accompannying dvaw-
ings in which— .

Figure 1 is a side elevation of a furnace
with my invention applied thereto, and

Fig..2 is a plan view partly in section on
the line 2—2 of Fig. 1.

In the drawings 6, 6, 6, 6, represent the
walls of a furnace made of fire resisting ma-
tevial and secured by an exterior frame 7, 7,

7.7

The: heating chamber within the furnace,
bl )

is indieated at 30, A souree of heat is sup-
plied for.said furnace chamber ag indicated
at 9.

It will be understood - that this furnace
may be heated by any of the'means nally
employed for this purpose, and by any fuel
usuadly emiployed in such furnaces.

This invention aside from thre method and
considering only the mechnnical  deviees
whicli may be employed in earrying ont the
same consists in the employment with such a

Turnace.of coil ¢ontrolling devices by, which-

the cotled material is moved through it at
suitable speed. : .
One form of “devices which will accom-

- plish this purpose is shown in the drawings

and consists of a suitable coil supporting
member, 1, which is here shown as a.cylin-
der mounted npon n shalt, 29, hy-which it is
turncd. . »

The coil to be heated 1s hung upon this
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supporting member, 1, which is placed near
the outside of the furnace and is shown as
supported upon.the roller-hearings 32 32.
This shaft, 29, is turned by a sprocket, 11,
driven by a chain, 25, from a .driving

“sprocket, 33, to which power is applied from

a prime mover through the shaft, 34. 35 is
a clufeh. .\ feed controlling deviee is pro-
vided consisting of the feed rollers 15 and
16 which are mounted to revolve upon their
studs 17 and 18 rvespectively, being actuated
by sprockets 12 and 13 through the driving
chain 25,

- One of these feed rolls, as 13, is mounted
upon a lever 19 which is rotatable upon its
supporting stud 20 and whose free end is ¢n-
pable of adjustment by a set serew 21, so as
to press more or less closely against its com-
panion roller 16 to adapt it to feed various
sizes of coiled material, . .

The rolls 15—16 feed the coiled material
through the adjacent furnace wall, and into
the heating chamber, 30, of the furnace.

A passage through said adjucent furnace:
wall, is supplied for this purpose, and this
passage is curved as is indicated at 36, 37,
so that the coiled material may pass through
it while still retaining its cotled form.

For ease of eonstruction, I prefer to place
in the furnace wall, an iron pipe as is 1llus-
trated at 36, 37, which pipe is bent.to ap-
proximately the same curvature as the coiled
maferial, and this pipe s so placed i the
wall as to atford a lead to the.coiled material
in a direction toward the furnace cham-
ber, 30. . ‘

The amount of lead in the inlet passage
depends apon the thickmess of the furnace
wally and upon the gage and stiffness of the
coiled material, since thin materials should
be.given a greater lead than thick ones in
order to separate the twrns more widely and
50 decrease the number of them, and hence
the length of time they remain in the fur-
nace. o

After passing through the inlet opening
36, 37, the coiled material passes over a
supporting member, 3, which is mounted
within said furnace chamber upon the shaft,
29, and_which is-made of a heat resisting

“material, and is also preferably supplied

with a pair of collars as indicated at 4 and
¥, placed adjacent to- the interior faces of
the Turnace walls, to prevent the coiled mafe-
rial from falling into the spaces between
said furnace walls and the ends of said sup-
porting membér 3. o
Suitable driving means are supplied for
rotating this interior coil siipporting mem-

ber, and the drawings illustrate one form

of such driving mechanism as consisting of
the sprocket, 11, and drive chain, 25.

The material to be heated passes around
and hangs from this interior supporting
member 3 in large depending coils freely
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exposed to the heat on all sides except at

the top point where they rest upon the cyl-

_inder, the number of turns of the coil being

10

o
~ . wall between them perforated for passage

15

such as will enable it to remain in the heat-
ing chamber of the furnace long enough to
be brought up to the desired temperature,
after which it passes out from the furnuace
chamber, 30, through an orifice, 5, in the
end wall of the furnace, in the direction of
the rotation of the sustaining member, 3.
Upon its emergence from the chamber,
30, the heated material is ready for any sub-
sequent operation to which its heated condi-

_tion adapts it.

I have preferred to make the supporting
members 1-and 3, of equal diameter, and ‘to
rotate them at the same speed, and for sim-

" plicity, I have shown them as mounted upon

20

the dame shaft? 29, and driven by. a single
driving- member, sprocket, 11, actuated by

the drive chain, 25.

25

It will be undgrstood;‘though, that sepa-

rate driving members may be used for the
“exterior and interior coil supports.”

The preferred method of operation of my

. above apparatus is claimed in m copending

30

application Serial No. 74,380, filed January
26th, 1916, as a division of this application.

The apparatus disclosed herein is covered
by certain of the generic claims contained in
my copending application Serial No. 846,744
hﬁld the claims of this application are direct-
ed to features not shown in said application,

* gerial No, 846,744. -
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~coil _supporting rotatable members with -
‘means for rotating them by power and with..
-jacent the furnace, and means for project-

50

Having thus described my invention, what
T claim as new and désjre to secure by Let-
ters Patent, is:— :

1. A furnace having exterior and interior
coil supporting members in axial alinement
with means for driving them by power and
with a wall between them perforated for
passage of the coiled material. -

9. A furnace having exterior and interior

of the coiled material without distortion.

3. A furnace having exterior and interior
coil supporting’ members with means for
driving themby power and a wall between
them with-a curved passage through it to

: _permit the passage of the coiled material

65

rom one coil supporting member to the other
without. distortion. :

4. A furnace having exterior and interior
coil supporting members and a feeding de-

"“ yice so placed as to operate upon the coiled

‘maferial at a point between said supporting

members, and in a direction tangential to
the curve of the coiled material.

5. A furnace having exterior and interior
rotatable coil supports of sufistantially equal
diameter, and a. feeding device with means
for actuating said supports and feeding de-

“65 vice'at  uniform circumferential speed.

“in the same direction.

L

6. A furnace, a coil supporting member

situated interiorly thereof, a second coil sup--

porting member situated exteriorly thereof,
means whereby said two coil supporting
members are movably supported, and means

independent of the material of the coil for’
“moving said two coil supporting members

in unison. - . :

7. A furnace, a rotatable coil supporting
member situated interiorly thereof, a sec-
ond rotatable coil supporting member situ-
ated exteriorly thereof, said two rotatable
coil supporting members being arranged in
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axial alinement, and means independent of -

the material of the coil for rotating said twa
coil supporting members. ;
8. A furnace, a rotatable coil supporting
member situated interiorly thereof, a sec-
ond rotatable coil supporting member situ-
ated exteriorly thereof, said two. rotatable
coil supporting members being arranged in
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axial alinement, and means independent of -
the material of the coil for rotating said -

two coil supporting members in the same
direction. RS S
9. A furnace,

a rotatable coil su??ofting
member situated interiorly thereol,

4 sec~
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ond rotatable coil supporting member situ- .

ated exteriorly thereof, a common support-
ing shaft to which said two rotatable coil
supporting members are fixed in spaced re-
lation, and means for driving said shaft to

95

cause the coil supporting members to rotate. -

10. A firnace having an interior coil sup-.

porting member, and the wall of the furnace
having a feed aperture therethrough through
which the material may be fed to said coil
supporting member, and said aperture ex-
tending through the wall of the furnace in
a curved direction, the radius of the curve

- being approximately that of the coil to be

supported by said coil supporting member.

"11. A furnace, means exteriorly of the

furnace fot holding a coil of niaterial ad-

ine the material of the coil in a direction
axially of the coil into the furnace.

"19. A furnace, means exteriorly of the . V

furnace for holding a coil of materidl ad-
jacent the furnace, and means for project-
ing the material of the coil in a .direction
axially of -the ccil into the furpace, said
meané including a drive element engaging
the coil material to drive the same in a di-
rection tangential to the curve of the coiled
material, : ‘
13. A furnace, means exteriorly of the
furnace for holding a coil of material ad-
jacent the furnace, and means for project-
ing the material of the coil in a direction

axially of the coil into .the furnace, said

means including a drive e¢lement engaging

“the coil thaterial to drive the same iny a direc:
* tion tangential to the wurve of the coiled
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material and a. passage way formed through
the wall of the furnace adjacent said drive

~element through which the coiled material

~ jacent the furnace, and

10
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may pass into the furnace without material
distortion from its coiled condition. ,
14. A furnace, means  exteriorly of . the
furnace for holding a coil of: material ad-
j 1 means for project-
ine the material of the coil in & divection
axially of the coil into the furnace, said
means including a drive element engaging
the coil material to drive the same in a di-

“fection tangential to the curve of the coiled

material and a passage way formed through

‘the wall of the furnace adjacent said drive
element through

which the coiled material

. may pass into the furnace without material
distortion from its coiled condition, a coil

20

25
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supporting member interiorly of the fur-
nace, both of, said coil supporting members
being rotatable, and means for votating said
two coil supporting members. ‘

15. A furnace, means exteriorly of the

“furtiace for holding a coil of material ad-
for projecting

jucent the furnace, and means
the material of the coil in a direction axially
of the coil into the furnace, snid means in-
cluding a drive element engaging the coil
material to drive the same in 2a direction
tangential to the curve of the coiled material

and a passage way formed through the wall -

of the furnace adjacent said drive element
through which the coiled material may pass
into the furnace without material distortion
from its coiled condition, a coil supporting
member interiorly of the furnace, both of

1,243,442

s2id coil supporting members being rotata-
ble, and means for rotating said two coil
supporting members at uniform speeds com-
prising a common shaft to which both of
said coil supporting members are attached
and means for rotating said shait.

16. A furnace, a cylindrical coil support-
ing member within said furnace disposed
with: its axis in a horizontal plane, and said
coil supporting member being of a diameter
smaller than the interior diameter of the
coil to be supported thereby so that the coil
will hang loosely therefront #nd expose sub-
stantially all:portions of the coil uniformly
to the heat of the: furnace and .means for
rotating said coil supporting member so as
to cause the coil supported thereby to rotate.
_17. A furnace having a compartment
therein to receive a coil of material to be
treated and a rotatable member for {riction-
ally engaging the coil of material at one
point in the circumference thereof to rotate
said coil of material, and means independent
of said coil of material for'rotating said
rotatable member. o '

18. A furnace, means exteriorly of the
furnace for holding a coil of material adja-
cent the furnace, and means for projecting
the material of the coil m
of the coil and in a curved path into the
furnace, the curve of said path being ap-
proximately co-axial with said coil.

“WILLIAM B. PEIRCE.

Witnesses:

B. W. (COULDOCK,
S. MANSELBAUM. -
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