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UNITED STATES

PAaTENT OFFICE.

FREDERICK N. CLINE AND HUGH McFARLANE, OF CITICAGO, ILLINOIS,

TIRE-FURNACE.

SPECIFICATION forming part of Letters Patent No, 469,415, dated February 283, 1892.
Application filed June 12, 1891, Seral No. 396,043, (No model.)

To all whom it may concern:

Be it known that we, FREDERICK N. CLINE
and HUeH MCFARLANE, citizens of the United
States, residing at Chicago, county of Cook,
and State of Illinois, have invented certain
new and useful Improvements in Tire-Fur-
naces, which are fully set forth in the fol-
lowing specification, reference being had to
the accompanying drawings, forming a part
thereof.

The purpose of this invention is to provide

an improved furnace in which to heat metal

wheel-tires to expand themn preparatory to ap-
Plying them about their respective wheels in
order to take advantage of the contraction of
the metal during cooling to bind the frame-
work of the wheel and cause the tire to be
firmly held thereon. Heretofore, sofaraswe
are aware, it has been customary to heat tires
in horizontal position, and various devices or
furnaces for such purposes adapted, respect-
ively, to various kinds of fuel—solid, liquid,
and gaseous—have been employed; but a dif-
ficulty encountered in such methods of heat-
ing tires is that they cannot easily be heated
uniformly throughout their entire cirecumfer-
ence on account of the difficulty of maintain-
ing perfect uniformity in the heating-flame or
bed of coals and the further difficulty that a
large amount of heat must necessarily be
wasted in attempting to maintain a uniform
fire of such an extent. Our invention is de-
signed to overcome these defects and to heat
tires uniformly by means of the smallest fire
which issufficient to afford the necessary heat.

In the drawings, Figure i is a front eleva-
tion of our improved furnace with the doors
open, showing the interior of the farnaceand
tires therein. Fig. 2 is a side elevation of
the same.. Fig. 3 is a section at the line 8 3
on Fig. 2, except as to certain operating-gear
shown in full elevation. Tig. 4is a section at
the line 4 4 on Fig. 3. Fig. 5 is a horizontal
section at the line 5 5 on Figs. 2 and 3.

In the drawings we have illustrated a fur-
nace having two compartments, in order to
aceommodate at the same time wheels of va-
rious sizes without making a compartment
wide enough for such number of wheels and
high enough to accommodate the largest size,
which would be necessary if one compart-

“of the exterior walls.

ment only were provided and which would
cause the furnace to have larger capacity
than necessary, and so require more heat than
necessary for its purpose.

A’ A? are the opposite side walls of the fur-
nace, and ASthepartition-wall between the two
compartments a’ and a?, respectively. This
partition is not continuous—that is, it does not
completely close communication between the
two compartments—but extends from the top
downward and from the front and rear inward,
having the circular opening o through it;
which, however, is less in diameter than the
smallest tire for which the furnace is designed
to be used, so that said partition will confine
the flame and heat about such smallest tire
notwithstanding there is free communication
between the two compartments through the

center within the tire, such communication *

being no disadvantage, because there is at the
center no metal to be heated and no neces-
sity for confining the heat or heating-flame;
and it is a positive advantage in this respect
that the heat of the two compartments issub-
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stantially or approximately equalized by rea-

son of the fact that their respective burners,
hereinafter described, are located at opposite
sides of this central opening a, so that each
tends to contribute flame to some extent to
the opposite compartment.

B I3 are horizontal rollers journaled in suit-
able bearings provided in the lower portion
The particular loca-
tion and arrangement of these bearings with
respect to the furnace frame-work is herein-
after described. These two rollers are lo-
cated a short distance apartin the same hori-
zontal plane substantially at equal distances
from-a transverse vertical plane through the
center of the chambers. They are farenough
apart so that a tire standing upon them is
stable as respects any tendency to roll; but
somewhat more than this is necessary in view
of the action hereinafter deseribed, and in
practice I have located these rollers with
their axes distant from each other as much
as one-half the radiusof the largest size tires.
Upon the shafts b b of these rollers, which
extend beyond the furnace at one side, there
are secured the gear-pinions B’ B’, respect-
ively, and upon a stud-axle C’, j utting hori-
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zontally from the frame of the furnace verti-
cally above a line midway between the axes
of the rollers, there is journaled the gear-
wheel C, which meshes with both the pinions
B’. Upon the stud €’ there is fulerumed the
forked lever C? said lever striding the gear-
wheel C and having pivoted to it above the
gear-wheel the pawl C¥, adapted to engage
the cogs of the gear- wheel to rotate said
wheel in one direction and free to ride over
them when the lever is rocked in the other
direction.

D is a guard for the lever (%, consisting of
a horizontal rod connecting horizontal feet at
right angles to it, said feet being secured to
the side wall of the furnace and constituting

_ the stops which arrest the rocking movement
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of the lever at its opposite limits, the said
rod D being outside the lever and prevent-
ing the accidental bending of the leveraway
from the plane of its rocking movement.

This furnace is designed to be used with
liquid fuel, as gasoline orother oil capable of
being vaporized. Erepresents a tank which
may contain such fuel.

F F represent vapor-burners in the outside
walls, respeetively, of the two compartments
of the furnace.

E’ B’ represent pipes which conduet the
liguid fuel from the tank K to the burners,
respectively. G G are controlling-valves in

" said: fuel-supply pipes, by means of whieh the

35

40

45

50

quantity of fuel furnished may be regulated
ag.necessity requires. The location of these
burners. is preferably substantially as illus-
trated—that is, wellup from the bottom of the
furnace and preferably not far from the cen-
ter of thetires. Wefind thislocation toresult
in the best distribution of heat, though some
variation may be permitted without very ma-
terially affecting the result.

The.doors A A are provided with draft-ap-
ertures.a!® ¢!° toward the upper part, said ap-
ertures serving also the purpose of inspec-
tion-holes, and apertures a'* ¢!t at the lower
part, these latter being preferably controlled
by dampers A* AY. The products of com-
bustion are permitted to escape through ap-
ertures A A?in the top of the compartments,
respectively.

Irr order to prevent the tires falling over
sidewise while they are in the furnace and
thereby becoming entangled and in conse-

. quence incapable of prompt manipulation to

55

insure proper uniform heating and easy re-

" moval, we provide the dependent guards I 11

60

H, &ec., which are secured to the top of the
furnace in the compartments, respectively,
projecting downward therefrom in planes
transverse to the axes of the rollers B B and
at snitable distance apart to admit between
each two consecutive guards a single tire, the
outermost guards being also at such distance
from the proximate wallsof the compartment
as to.admit a tire between them, respectively,
and such walls. These guards are designed

469,415

to serve the further purpose of preventing the
tire from swinging around on the rollers and
g0 becoming lodged between them, as they
might do even though the width of the fur-
nace were not sufficient (as in the drawings
it is not shown to be) to permit even the
smallest tire to drop entirely between the roll-
ers. The guards are adapted to prevent this
displacement of the tires by being extended
horizontally in planes parallel to the proper
position of the tires, so that they contact the
tires which stand between them or adjacent
to them at least two points on opposite sides
of the verticeal line through the axis of the
tire—that is, on opposite sides of a vertical
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plane parallel to- the axes of the rollers and .

midway between them. A convenient form
of these guards is that shown in the draw-
ings and shown most clearly in Fig. 4, where-
in the horizontal extension referred to is the
curved portion II/,the guard having two arms

H? II? diverging from the upper eénd, where it’

is fastened to the frame of the furnace and
joining said curved portion H’. This form is
particularly adapted to the purpose, because
by the curvature of the portion I?it is made
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to extend lower at the middle part, and there-

by reaches smaller tires and contacts them,

as desired, at two points at opposite sides of -

their middle vertical line without.necessitat-
ing such length as would be necessary to
reach and similarly contact such small tires
and at the same time serve the same purpose
in respect to-larger tires if the horizontal ex-
tension were made straight instead of thus
curved. .

‘We will now describe the detail construe-
tion of this furnace in the form in which it
is illustrated, this detail construction being
merely preferred, not essential.. We make
the outer surface of the furnace of iron-plate
suitably flanged or beaded at the edges for
stiffness and convenience of joining the parts.
The outer frame thus provided is lined with
suitable fire-proof material, as fire brick or
clay, at the sides, rear, top, and bottomn, The
doors A at the front are made with inner and
outer plates and intervening air-space to pre-
vent heating through, and the rear is curved
so that the furnace does not ocecupy unneces-
sary space, and the fire-proof lining extends
from the top down along the curved rear
side. The bottom plate comprises suitable
legs to support the furnace and is cut away
from side to side at the middle part, leaving
an opening, in which the rollers B stand, a
shield being provided inclosing said rollers
and making substantially a continuation of
the bottom and side walls around. them, but
without the fire-proof lining at such portion.
In the ends of this shield are provided jour-
nal-bearings for the rollers B B.

At represents the fire-proof lining wherever
it is employed in side walls, partition-walls,
bottom,. top, and rear.

A’ representsthe metal top and rear plates
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of the two compartments, said plates being
each made in one piece, being bent from the
top down around the rear. :

A’ represents the bottom plate, integral
with which the legs A% A® may be formed.

AT represents the shield, connected to the
bottom and inclosing on the under side and
ends the rollers B B. A draft-aperture of
and damper ™ therein may be formed in the
bottom of the shield A" between the rollers
to assist in equalizing the temperature by
properly direeting the circulation in the cham-
bers. ‘

A™ A% represent journal-bearings for the
shafts b b of the rollers B B.

Af represents the inner plate or lining of
the doors. '

The operation of this furnace may be un-
derstood from the foregoing description of its
structure to be as follows: The fuel being ad-
mitted to the burners and the furnace brought
to suitable temperature, with the doors closed,
the doors may be opened and tires set in
edgewise between the gnards H H and upon
the rollers in the manner illustrated in the
drawings. The doors being then closed, the
lever C? being rocked backward and forward
will rotate the gear C continuously in one di-
rection and thereby rotate the rollers, causing
them tofeed the tires which stand upon them
slowly round and round in their respective
vertical planes, thus bringing all portions of
the tires successively into the hottest as well
as the coolest and all intermediately-heated

portions of the furnace, so that if the heat is.

not entirely equalized throughout the fur-
nace-chamber the tire nevertheless by being
so exposed successively to all the different de-
grees of heat which exist in the chamber will
be uniformly heated throughout its entire ¢ir-
cumference,and may then be withdrawn from
the door in the same manner in which it was
inserted and applied to the wheel, insuring
uniform strength and tension in its grasp
upon the wheel throughout.

This furnace is not limited to the employ-
ment of liquid fuel, although we prefer such
fuel; but in view of the devices for rotating
the tires in their respective vertical planes to
bring them successively into all parts of the
furnace substantially uniform heating of the
tires may be attained even though the char-
acter of the fuel and the position of the fire
should be such as toprevent uniform heating
of the furnace-chambers.

One great advantage of our furnace over
those furnaces in which the tires are heated
in horizontal position is that all the tires in
our furnace at the same time are equally ex-
posed to the heat of the furnace, which can-
not be the case when the construction of the
furnace is such that the several tires are as-
sembled horizontally one above another over
the fire or flame. 'We can therefore operate
our furnace continuously after it is once
heated, taking out the tires successively and
replacing each as it is removed for setting by

" bustion.

a cold fire, which will become heated by the
time it is reached in its turn. The flame or
other fire can be regulated according to the
rapidity with which the tires are beingset, so
that the time consumed in setting the whole
number of tires which the furnace canaccom-
modate shall be just sufficient for properly
heating each tire: The construction of this
form, which permits and ineludes the location
of the two fluid-burners in opposite side walls
and adapted to discharge toward each other,
tends very materially to insure perfect com-
bustion and thereby economical heating of
the furnace, because the two jets of vapor or
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gas intermixed with air which is drawnin by

them after the familiar operation by such
burners meeting within the furnace mutually
arrest each other asthey impinge, and thereby
cause the complete commingling of the air
and vapor which is necessary to perfect com-
When the furnace is made with two
compartments, as shown and as desirable for
the reasons already indicated, the centralap-
erture ¢ through their partition-wall has a
funetion in that it permits the impact of the
two jets, as deseribed. This funetion, it will
be observed, is in addition to the onealready
mentioned—that the heat of the two cham-
bers is approximately equalized by the free
interchange which ean occur through said
opening.

We claim—

1. A tire-furnace having its compartments
arranged to receive the tiresin a vertical po-
sition, combined with vertical guards therein
to hold the tires vertical while they arebeing
heated, substantially as set forth.

2. In a tire-furnace, in combination with
the chamber adapted to receive the tires in
vertical position, two horizontal rollers at the
bottom-of such chamber having their axes
transverse to the vertical planes of the tires,
and suitable means for rotating such rollers
while the tires rest thereon, substantially as
and for the purpose set forth., ,

3. In a tire-furnace, in combination with
the chambers adapted to receive the tires in
vertical position, the depending guards H H,
projecting from the top of such chambersand
extended in planes parallel to the tirestolat-
erally contact the tires placed adjacent <o
them at two points on opposite sides of a ver-
tical axial plane through the tires, substan-
tially as set forth.

4. In a tire-furnace, in combination with -

the chambers, the guards H H, depending
from the top of the furnace and extended in
plancs parallel to the tires, the lower edge of
such extension being a curve symmetrical
about a vertieal plane through the axesof the
tires, substantially as set forth.

5. In a tire-furnace, in combination with
the chambers adapted to receive the tires in
vertical position, a vapor-burner discharging
at the side of such chambers within the circle
of the tires therein, substantially as set forth.

6; In a tire-furnace, in combination with
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the chambers adapted to receive the tires in
vertical position, the horizontal rollers trans-
verse-to the chambers at the bottom thereof,
the shafts of such rollers being extended be-
yond the vertical plane of one side, gear-pin-
ions on such shafts,and the motor gear-wheel
C, meshing with such pinions, and suitable
means for rotating such wheel, substantially
as set. forth,

7. In a tire-furnace, in combination with

the chambers adapted to receive the tires in
vertical position, the vertical guards in such
chambers to hold the tires vertical while they
are being heated, and the horizontal rollers
at the bottom of the chamber and extending
transversely therethrough, and means for ro-
tating therollers torotate thetiresabout their
axes, substantially as set forth.

8. In atire-furnace, a chamberin which the:

tire may be held. in vertical position, com-
bined with a burner in the side wall of such
chamber discharging with. respect to thever-
tical plane of the standing tire and within the
circumference thereof, substantially as set
forth.

9. In atire-furnace adapted to receive the

469,415

tire in vertical position, the combination of -

fluid-burners in- the opposite side walls. of
such furnace discharging toward each other
within the ecircumference of the standing
tires, whereby their jets respectively arrest
each other and cause commingling of their
constituent gases, substantially as set forth.
10. In a tire-furnace having two chambers
side by side adapted to receives the tires in
vertical position, the partition-wall between
said chambers, apertured opposite the middle
portion of the standing tires, combined with

fluid-burners in the remote oroutside walls of

the chambers, respectively discharging to-
ward each other and toward such aperture in
the partition-wall, substantially as and for
the purpose set forth..

In testimony whereof we have hereunto set
our hands, at Chiecago, Illinois, in the pres-
ence of two witnesses, this 3d "day of June,

1891. ,
FRED. N. CLINE.
H. McFARLANE.
Witnesses:

D. PHILLIPS,
LB RoYy PENNOYER.
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