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9 Claims. (CL 219—10.69) :

This invention has reference to furnaces of the con-
tinuous type, that is of the type wherein the workpieces
to be heat-treated are adapted to be fed through the
furnace one after the other in a continuous manner; more
particularly, the invention is concerned with continuous
furnaces for the heat treatment of metal billets and
similar elongated workpieces having longitudinal dimen-
sions which are considerably greater than their cross-
sectional dimensions.

'The principal object of the present invention is to pro-
vide a continuous furnace with new or improved mech-
anism, of simple and economical construction, for feed-
ing elongated workpieces through the furnace.

Another object of the invention is to enable the feed-
ing mechanism to be adjusted so that when it is desired
to heat treat a fresh batch of workpieces having uniform
cross sectional dimensions which differ from the cross sec-
tional dimensions of the batch of workpieces which were
last treated within the furnace, the workpieces of the
fresh batch may be fed through the furnace with their
longitudinal centre lines in the same common line or axis
as that in which two longitudinal centre lines of the
previous batch were located during their passage through
the furnace.

Still another object of the invention is to enable the
feeding mechanism to be adjusted for varying the speed
at which the workpieces are fed or progressed within
the furnace, without having to vary the speed of any
driven component of the said mechanism.

The above and other objects of the invention will be
readily understood from the following detailed descrip-
tion and appended claims when read in conjunction with
the accompanying diagrammatic drawing which illustrates
a typical embodiment of the invention. However, it is to
be understood that the invention is not restritced to the
particular embodiment illustrated in the drawing wherein:

Figure 1 is an elevation, partly in section, of a con-
tinuous electric induction furnace, and

Figure 2 is a plan, also partly in section, of the furnace
shown in Figure 1.

The furnace shown in the drawing comprises a number
of axially aligned coils 1 which are enclosed in a tunnel-
like shell 2. Each coil is disposed around a sleeve 3 of
refractory material and the adjacent ends of the several
sleeves are spaced apart by any desired and predeter-
mined distance to provide clearances 4 of a common uni-
form width, between the said adjacent ends.

The underside of the shell 2 is formed with a number
of openings 5 equal to the number of inter-sleeve clear-
ances, each of the said openings extends partway round
the tunnel and vertically below a corresponding one of
the inter-sleeve clearances, and a different pair of discs
6, 7, projecting through each of the said openings, is so
disposed that their upper peripheral zones extend into
the corresponding clearance. Alithough, in the drawing,
only two pairs of discs 6, 7, are shown, it will be under-
stood that, in practice, such disc pairs will be provided,

10

15

20

25

30

35

40

45

50

b5

80

65

70

2

at predetermined intervals apart, along the entire length
of the furnace.

The discs 6, 7, of each pair are rotatable about axes
which are parallel to one another, are located on opposite
sides of and equidistantly from the vertical plane passing
through the common longitudinal centre line 8 of the
sleeves and coils, and are inclined relatively to the said
common centre line: also, the axes of each pair of discs
are parallel to the axes of the other disc pairs. Since all
the disc axes are parallel to one another and each disc
is heated in a plane perpendicular to its axis, it follows
that the discs of each pair are parallel both to one an-
other and to the discs of all the other pairs.

The axes of each pair of discs are located below the
common longitudinal centre line and are spaced apart by
a distance less than the disc diameter so that the ad-
jacent peripheral zones of the said discs overlap one
another below the said common centre line; furthermore,
the said axes are located at such a distance below the
common longitudinal centre. line that the upper pe-
ripheral zones of the discs overlap the lower portions of
the adjacent ends of two of the sleeves and project into
the clearance between the said ends so that they are
adapted to assist in supporting an elongated workpiece
such as a cylindrical billet 9 extending across the clear-
ance into one or both of the sleeves, in a position wherein
the workpiece is disposed concentrically to the sleeves
and is out of contact with the internal surface or surfaces
of the sleeve or sleeves into which it extends. .

Since the disc axes are inclined to the common longi-
tudinal centre line of the sleeves and coils and are per-
pendicular to-their respective discs, it follows that the
discs are also inclined to the said centre line; consequently,
by rotating the several disc pairs in the same direction and
at the same speed, any workpiece supported upon their
upper peripheral zones, is fed through the sleeves at a
speed which is dependant upon the speed of rotation of
the discs and upon the angle at which the discs are in-
clined to the common longitudinal centre line of the
sleeves and coils.

In order that each workpiece may be supported at all
times during its passage through the furnace, upon the
upper peripheral zones of at least two pairs of discs so
as to minimise the possibility of the said workpiece tilting
relatively to the common longitudinal centre line of the
sleeves and coils and, consequently, coming into contact
with the internal surface of any of the sleeves, the pairs
of discs are pitched apart, lengthwise of the furnace, by
a distance not more than half the length of any work-
piece which is to be heat treated within the furnace..

When it is desired to heat treat a batch of elongated
workpieces of the same uniform cross sectional dimen-
sions, the discs of all the several pairs are rotated simul-
taneously at the same speed and in the same direction
and the workpieces are charged one afier the other, into
one end of the furnace on to the upper peripheral zones
of the two pairs of discs adjacent the said end with the
result that the workpieces are fed or progressed through
the successive sleeves and are discharged from the op-
posite end of the furnace, in a continuous manner.

The discs are adjustable simultaneously towards and
away from the vertical plane passing through the common
longitudinal centre line of the sleeves and coils so as to
vary the degree by which their upper peripheral zones
overlap the ends of the sleeves thereby breaking the said
zones to be so positioned that they support the work-
pieces being fed through the furnace with the longitudinal
cenire lines of the said workpieces coinciding with the
said common centre line and, when the workpieces are of
cylindrical shape, with a uniform annular clearance be-
tween their surfaces and the internal surfaces of the
sleeves. Moreover, the ability to adjust the discs towards
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and away from the above mentioned vertical plane, also
has the advantage that should it be desired to heat treat
a batch of workpieces having uniform cross-sectional
dimensions which differ from the cross-sectional dimen-
sions of the workpieces of the preceding batch treated
in the furnace, the said fresh workpieces may also be
fed through the furnace with their longitudinal centre
lines coinciding with the common longitudinal centre line
of the sleeves and coils.

The discs are also adjustable so as to vary their angular
relationship to the common longitudinal centre lice of
the sleeves and coils thereby enabling the speed at which
the workpieces are fed or progressed through the furnace
to be increased or decreased without changing the speed
of rotation of the said discs; when this angular adjust-
ment is made to any one of the discs, a corresponding
adjustment is made to the other disc of the same pair so
as to maintain the parallel relationship between the two
discs. : :

To attain the above results, in the furnace shown in
the drawing, each disc is fast upon a separate stub axle
38 which is inclined to the vertical plane passing through
the common longitudinal centre.line 2 of the sleeves 3
and coiis 1 is paraliel both to the stub axle carrying the
other disc of the same disc pair and to the stub axle
carrying the corresponding disc of each of the other disc
pairs. - Bach disc is located at the end of its’stub-axle
which is nearer to the said vertical plane and a bevel gear
11 fast upon the opposite end of the said axle, meshes
with a complementary bevel gear 12 fast upon the upper
end of a vertical lay shaft 13, A further bevel gear 14
fast upon the lower end of each lay shaft meshes with
a complementary bevel gear 15 fast upon a correspond-
ing one of two motor-driven driving shafts, 16, 17, which
extend lengthwise of, but below, the tuanel-like shell 2
and are located on opposite sides of, equidistantly from
and parallel to the vertical plane passing through the
centre line 8, the shaft.16 being adapted to transmit drive
to the discs 6, shaft 17 being adapted to transmit drive
to the discs 7 and the gears 15 being located at equidistant
intervals apart lengthwise of their respective driving shafts.

Since each of the bevel gears 11 are located upon the
ends of the inclined stub axles which are further from
the vertical plane passing through the centre line 8, the
shafts 33, 16, and 17 are not only located below the shell
1 but are also disposed laterally and on opposite sides of
the coils 1 so that ample room is available for their in-
stallation and they are affected to a minimum by the heat
generated within the furnace.

The driving shafts, lay shafts and stub axles are jour-
nalled in bearings (not shown) located below and ex-
ternally of the tunnel and like shell 2, and all the bear-
ingsare adapted to be adjustable simultancously towards
or away from the vertical plane passing through the com-
mon longitudinal centre line of the sleeves and coils so
as to adjust the distance between the axes of the driving
shafts 16, 17 and the degree by which the discs of each
disc ‘pair overlap the sleeve ends thereby ensuring that
the longitudinal . centre line of the disc-supported work-
pieces and the sleeves coincide and that the said work-
pieces are positioned concentrically of and within the
sleeves as they are fed through the furnace. In practice,
each batch of workpieces to be heat treated will be of the
same uniform dimensions in cross-section so that when
once the degree of overlap of the discs has been adjusted
to suit the said dimensions further adjustment of the
bearings is unnecessary until it is desired to heat treat a
fresh batch of workpieces having different cross-sectional
dimensions.

In addition, and in order to vary the speed at which
the workpieces may be fed through the furnace without
having to change the speed at which the shafts, stub
axles and discs are rotated, the bearings of the-said stub
axles are angularly adjustable about the axes of their
respective vertical shafts thereby increasing or decreasing
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the angle at which the discs are inclined to the common
longitudinal centre line of the sleeves and coils.

From the foregoing description, read in conjunction
with the accompanying drawing, it will be apparent to
those skilled in the art that X have devised a novel, ef-
ficient and simple mechanism for feeding cylindrical and
similar elongated workpieces through a continuous type
of furnace so as to position the said workpieces, when
passing through the treatment chamber of the furnace,
with their longitudinal centre lines coinciding with the
longitudinal centre line of the chamber so that they are
prevented from contacting the chamber walls.. Whilst
the said description describes and the said drawing illus-
trates a typical and practical embodiment of my inven-
tion, it is to be understood that various alterations and
modifications may be made without departing from the
scope of the following claims: thus, for example, the
furnace need not be of the electric induction type but
may be adapted to be heated in any known and con-
venient -manner.

I claim:

1. A continuous furnace for the heat treatment of
metal billets and similar elongated workpieces, compris-
ing a treatment chamber having openings in its under-
side, the said openings being spaced apart along the
direction of travel of the workpieces through and length-~
wise of the chamber, and a number of pairs of discs
equal to the number of openings, the discs of each pair
being parallel to one another but inclined to the vertical
plane passing through the longitudinal centre line of -
the chamber, and being rotatable about parallel axes lo-
cated on opposite sides of and equidistantly from the said
plane, and the upper peripheral zones of each of the said
pairs of discs extending into the chamber through a
corresponding one of the openings so that the workpieces
are adapted to be supported upon the said zones and to
be fed along the chamber by the rotation of the discs.

2. A furnace according to claim 1 wherein the upper
peripheral zones of the disc pairs are so located within
the chamber that they are adapted to support the work-
pieces with the longitudinal centre lines of the said work-
pieces coinciding with the longitudinal centre line of the
chamber.

3. A furnace according to claim 1 wherein the axes
of the discs are adjustable towards and away from the
vertical plane passing through the longitudinal centre
line of the chamber. '

4. A furnace according to claim 1 wherein the discs
are angularly adjustable relatively to the vertical plane
passing through the longitudinal centre line of the
chamber.

5. A furnace according to claim 1 wherein the cham-
ber comprises a number of co-axial refractory sleeves
of ‘which two adjacent ends are spaced apart to provide
inter-sleeve clearances of the same uniform dimensions,
a separate electric-induction coil is carried around each of
the. said sleeves and a tunnel-like shell surrounding the
said sleeves and coils, the said shell having openings in
its underside, each of the said openings being disposed
vertically below a corresponding one of the said clear-
ances, the upper peripheral zones of a corresponding one
of the disc pairs passing through each of the said open-
ings into the corresponding clearance where they overlap
the lower parts of the adjacent sleeve end.

6. A furnace according to claim 5 wherein each disc
is fast upon a corresponding stub axle which is inclined
to the vertical plane passing through the longitudinal
centre line of the chamber, and the said axle is geared
to a corresponding one of two driving shafts extending
lengthwise and opposite sides of and below the said cham-
ber.

7. A furnace according to claim 6 wherein all the disc-
carrying axles on one side of the vertical plane passing
through the longitudinal centre line of the chamber are
geared to one of the said driving shafts and all the disc-
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carrying axles on the opposite sides of the plane are line of the chamber so as to vary the angle at which the
geared to the other and said driving shafts. corresponding disc is inclined to the said plane.

8. A furnace according to claim 7 wherein each driv-
ing shaft and the disccarrying axles geared thereto are

adjustable towards and away from the vertical plane § References Cited in the file of this patent

passing through the Ilongitudinal centre .line of the UNITED STATES PATENTS
chamber. )

9. A furnace according to claim 7 or claim 8 wherein 2,040,767 Dudley . May 12, 1936
each stub axle is angularly adjustable relatively to the 2,417,678 COX Mar. 18, 1947

vertical plane passing through the longitudinal centre 19 2,632,839 Reynolds oo Mar. 24, 1953
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