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20 Claims,

This invention relates in general to the con-
struetion, operation and control of heat freat-
ing, forging and welding furnaces and more par-
ticularly to rotary furnaces designed to econom-
ically carry out heat treating, forging and weld-
ing operations on a production basis.

An object of this invention is to provide a cen-
trally fired furnace having one or more heating
zones, which is constructed to maintain a high
uniform pressure throughout the heating zones
at all times, thereby preventing cross drafts and
an unequal distribution of the heat.

Another object is to provide a furnace hav- |

ing a central firing tube, a parabolic reflecting
surface overlying said tube, an annular heating
zone and a source of radiant energy in said tube

- substantially at the focal point of said surface

- whereby the radiant energy will be uniformly

b

)

reflected throughout the hesting zone.

Another object is to construct a furnace in
which central firing, a concave or parabolic re-
flecting or deflecting surface and one or more
heating zones are so correlated that the condi-
tions of temperature, pressure and atmosphere
are uniform throughout each heating zone.

Another object is to construct and operate a
rotary heat treating furnace in which central
firing, a concave or parabolic reflecting and de-
flecting surface and one or more heating zones
are so correlated that each piece of stock is al-
ways subjected to the same conditions of tem-
perature, pressure and atmosphere for exactly

- the same. period of time to thereby produce

)

work of uniform quality.

Another object is to provide means ior car-
rying out the aforementioned mode of opera-
tion and control.

Another object is to provide a control system

including a temperature indicating device which

is rendered operative as a control means oniy
when it is capable of rendering accurate tem-
perature indications.

Another object is to provide a centrally fired
furnace which is compact, cheap to manufac-
ture, and easily repaired arnd which rotates as

a, unit, thereby eliminating relative rotation be-

tween parts and the necessity for providing the
usual ineffective and troublesome seals.

The invention, accordingly, consists of the
mode of operation and features of construction,
combinations of elements and arrangement of
parts as more particularly pointed out in the
appended claims and in the detailed descrip-

tion, reference being had to the accompanying

drawings, in which:

(C1, 263—35)

Fig. 1 1s a central, vertical section through
g rotary furnace embodying the invention;

Fig. 2 is a sectional plan view of the furnace
taken on the line II—II of Fig. 1 showing the
arrangement of the upper charging openings,

the gas discharge flues, the pyrometer tubes and

the slotted partition means;

Fig. 3 is a sectional view of a furnace taken
along the line IIT—III of Fig. 1, showing the ar-
rangement of the lower firing openings, the fir-
ing tube and the channels for discharging slag;

Fig. 4 is a fragmentary side elevation of the
annular shield showing the relative arrange-
ment of the charging openings which are ar-
ranged to coincide with those in the furnace;

Fig. 5 is a vertical sectional view showing a
modified arrangement in which the protecting
shield moves bodily with the furnace; and

Fig. 6 is a schematic showing of the furnace

embodying the control system
Referring to Figs. 1-3, it is seen that the fur-

nace, per se, comprises a top or a roofed por-

tion | and a lower or body portion 2. The body
portion includes a circular metal base plate 3
having a central opening 4 and an upstanding
agnnular flange G adJaoent its outer periphery.
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An annular metal side wall casing 7 has its in-

ner surface adjacent its lower edge surrounding
- and in telescopic relation to the upstanding

flange 6 with its lower edge resting on the base

plate 3 to be supported thereby: the upper por-

tion of the casing T having formed or mounted
thereon, in any desired manner, an annular

upwardly opening sealing “channel 8. Boxlike
slag pockets 8 extend outwardly from the lower
edge of the casing T: the pockets being equally

spaced circumferentially thereof and attached.

to or formed integral with the slag spoufs 29 in
any-desired manner. Obviously the slag pockets
may be secured to the furnace casing T instead

of to the slag spouts 25 if it is so desired.

An annular metal collar {1 cooperates with the
central opening in the base plate 3 to define a
burner opening {2 and a centrally positioned, up-
wardly flaring firing tube 13, formed of any suit-

able heat resisting material, extends upwardly

into the furnace g material distance in coaxial
relationship with said opening. The inner sur-
face of the metal side wall 7 and the base plate
3 are covered with a layer of any suitable insulat-
ing material {4 which is in turn covered by a
relatively thick layer of ceramic or other high
heat resistant material (5. A plurality of hori-
zontally extending and circumferentially spaced
members {6 bridge the space between the upper
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-~ .. cequally spaced clrcumferentially of the furnace. it should be obvious that although the upwardly =
.. Thelower openings 2| are in vertical alinement flaring firing tube 13 shields the flame from cross
. viththeslag pockets 8 and are inclined upwardly ~ drafts and other conditions’ tending to produce -
. andinwardly with their inner ends forming con- unequal conditions of temperature, pressure and g
. tinuations of upwardly inclined and inwardly ex- atmosphere, it also permits the Aame to diverge = |
., lending channels 21 formed in the refractory prior to impinging on the concave surface 48 and
... baseI5, which constitutes a hearth, for collecting  as a result the velocity of the flame is materially
. ond conducting the slag outwardly through said ' reduced and, after impinging on said surface, ap- =
. openings. ‘Suitable spouts or nozzles 25 are  pears to slowly roll or billow radially outward g5
. mountedto cooperate with said openings and dis- .towards the side wall. However the unifor SEERES

.. charge the slag issuing therefrom into the under- downdraft effect produced by the plurality of
~ lying slag pockets 9. The next higher series of equally and circumferentially spaced flues causes
. openings 22 underlie alternate members 16 and the flame to descend niformly throughout the =
) constitute charging openings for the low heat heating zone. The top portion comprises a rela- $0
. zome; the stock which is inserted through such  tively thick inner layer of ceramic or other high
.. openings lying directly beneath s member 16 to heat resistant material 5f, an outer layer of in-
 be shielded thereby from any slag or like ma- sulating material 52 and an annular metal re-
= ferlal which might be discharged from the high taining member 58 having an upwardly and ir Wi
. ‘heat zone downwardly through the passages 13 ~wardly extending . retaining flange 55 and an g5
. (into the low heat zone. The next higher series outwardly extending horizontal portion that ter-
. of openings 23 overlie every fourth member 16 minates in a downwardly depending ' annular
. »and constitute charging openings for the high sealing flange 58 which, when the top portionisin =
. heat zone. The upper series of openings 24 are - its proper position, extends into the annular seal- H
4o positioned adjacent the charging openings for the ' ing channel 8 formed on the side wall 1. It ¢
. highheat zone and, extending through each open- - should bée understood that the channel 8 is sub-

........
. . - B S T
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byrometer tube 26 which may be constructed of
any sultable material such as silicon carbide.

Depending from the base plate 3 are at least

three equally spaced bifurcated brackets 28 each
carrying a shaft 29 on which is mounted a roller

31 with either the roller being slidably and.

50
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rotatably mounted on the shaft or the shaft

being slidably and rotatably mounted in suit-

able bearings formed in the bracket with the
roller fixed thereon so that the furnace and
brackets may move laterally relative to the
rollers. 'The inner leg of each bracket 28 ex-
tends downwardly to a point beneath the roller

~ and terminates in a horizontally and inwardly ex-

tending flange 32 for supporting the ring gear 33
which is secured thereto in any suitable manner

~ as by cap.screws 34. The base structure 36 in-

60

70

cludes an annular member 37 having its upper
surface providing a track 38 for the rollers 3i:
the track comprising an outer and upwardly ex-
tending vertical retaining portion 39 and an inner
upwardly inclined roller supporting surface 41.
The rollers 31 have their supporting surface
beveled to engage the inclined surface 41 of the
track 38 and are retained against outward move-
ment by the retaining portion 39 and agsinst
inward movement by the aforesaid inclined sur-
face. The furnace is rotated by means of an
electric driving motor 42 which, through a re-

duction gearing mechanism 43, slowly rotates a’

shaft 44 which is supported in bearings 46 car-

stantially filled with any suitable granular or
liquid material which will provide an effective
seal and is solely for the purpose of permitting
relative movement between the roof and body

portion of the furnace which may result from an

unequal expansion of these parts. The lower
peripheral portion of the roof is formed to pro-
vide a flat annular seating surface 571 which co-

operates with a like surface presented by the top
of the side wall proper.
cumferentially spaced vertically extending flue
passages 58 are provided to form continuations
of the vertical flue passages 20 in the body por-
tion 2. The top or roof portion { is also provided
with eyve bolts §9 which are for the purpose of
bodily lifting the roof from the body portion 2.
In a like manner the body portion may also be
provided.with a similar arrangement (not shown)
or the spouts 25 may be considered an equiva-
lent arrangement whereby the body portion to-

. gether with the top, if desired, may be lifted bodily

from the supporting structure 36. This arrange-
ment greatly facilitates repairs as it is obvious
that the roof portion may be bodily removed and

repaired or a new roof portion substituted there-

ried by the annular base member 31. The inner |

end of the shaft 44 carries a pinion 47 which

for or, after removal of the roof portion, the body

Three equally and cir-

portion may then be removed and repaired or a

new body substituted. In addition, it should be
borne in mind that the particular manner of
fabricating the furnace walls and roof structure,
per se, forms no part of this invention and any
suitable construction may be employed as, for
example, the refractory or heat resistant mate-

70
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rial and also the insulating material, may either

be assembled in block form or suitable molds may
be employed and the refractory and insulating
material inserted while in a plastic state. The fir-
ing tube 13 and the partition members 16 may
a1so be constructed in any preferred manner and,
if /desired, in accordance with the examples set
forth above in connection with the wall and roof

structure.

An annular shield 6f surrounds the suie wall
of the furnace in spaced relation thereto and is
supported upon stationary leg structures 62. The

~ shield is provided with four openings 63 (see Figs.

15

20

2B

&0

36

40

2 and 4) ; the upper opening receiving a pyrom-

eter device comprising a thermocouple 84; the
next lower opening being in vertical alinement
with the upper series of changing openings 23,

and the two lower openings being in vertical aline-

ment with the lower series of charging openings
22 so that when the furnace is rotated relative
to the shield the pyrometer tubes 26 will suc-
cessively come into alinement with the thermo-
couple 94 and in a similar manner the upper and
lower charging openings will likewise successively
come into alinement with the corresponding open-
ings in the shield, attention being directed to Fig.

4 which clearly shows that at the time the upper

charging opening is in alinement with the cor-
responding opening in the shield, two lower
charging openings, one on each side of the upper
charging opening, are simultaneously alined with
the two lower openings in the shield 61. An an-
nular blast pipe 94 is positioned near the lower
edge of the shields §i and is supported thereby
in any suitable manner (not shown) and has an
annular series of upwardly directed openings 66
(see Fig. 3) for directing an annular sheet of air
upwardly adjacent the inner surface of the shield

so as to protect the operator from the heat issu-

ing from the furnace through the charging open-
ings. 'The lower edge of the shield is spaced above
the slag pockets 9 and the lower edge of the spouts
25 so that an instrument may be inserted into the
outer portion of the slag openings 2{ for clearing
or cleaning the same.

Fig, 5 shows. 3 modified form of structure in
which the shield is supported by the furnace for
movement bodily therewith, it being understood

- that, in this arrangement, the total number of

70

openings and their arrangement must conform
with the total number and the arrangement of
the charging openings in the furnace side wall.

In this case the blast pipe €8 must be supported

independently of the shield 6§ by any suitable
means such as stationary brackets 70 (only one
of which is shown). The supporting means for
the shield in this modification comprises a bolt
68 extending through the shield and the outer
upstanding edge of the sealing channel § with a
suitable. spacing member 69 therebetween. Only
one of the supporting means for the shield 6§ is
shown in Fig. 5, but it should be understocod that
a, sufficient number of bolts and spacing mem-
bers are employed at spaced intervals to securely
mount the shield on the furnace in the manner
indicated. ,
Operatively associated with the burner open-

“ing 42, which is coaxial with the firing tube {3,

is a burner 7! supported on a bracket T2 which
is in turn supported by a beam member 13 car-
ried by the annular base n;ember 37, The burner,
when operating, will direct a flame axially of the
firing tube 13 which delines an upward fiaring
flame confining passage which is generally circu-

lar in cross section as shown in Fig. 1 and the

zone.

length of the flame can be adjusted so that its
hottest portion is substantially at the focal point
of the parabolic inner surface 49 for the purpose
hereinbefore set forth.

The use of a concave or a parabolic reflecting
surface overlying the central firing tube and an-
nular heating zone insures a uniform distribution
of the heated gases throughout said zone and,

-

when a source of radiant energy, for example the

burner flame as previously described, is posi-
tioned substantially at the focal point of said sur-

10

face, the emitted rays will be reflected down- -

wardly and uniformly throughout the heating
The annular baffle structure comprising
the members (6 together with the equally and
circumferentially spaced flues 20 operates to
maintain a relatively high pressure throughout
the heating 2zone or zones at all times thereby
preventing cross drafts and an unequal distri-
bution of heat. 'The construction of the furnace
as & unit for bodily rotation about a vertical axis
results in a2 compact unitary structure which en-
tirely eliminates relative rotation between parts
and the necessity for providing seals. |

The illustrated furnace, which is especially de-
signed for use in welding plow shares on a pro-
duction basis, is charged and operated in the
following manner: assuming that the burner has
been placed in operation in the usual and well
known manner and that the furnace temperature

“has reached its normal value, a plow share 74 is
- inserted through the lower right hand opening in

the shield 6! and into the furnace through the
charging opening in the lower series 22 which is
alined therewith and rotation of the furnace is
started by closing the circuit of the driving motor
2. As alternate charging openings in the series
22 come into alinement with the aforementioned
opening in the shield, which occurs at each 120°
of rotation or ¥; revolution, rotation of the fur-
nace is stopped for a short interval (preferably
automatically as hereinafter disclosed) . and a
plow share is inserted as hereinbefore set forth.
At the end of one complete revolution the lower

heat zone will then contain three plow shares

inserted through charging openings spaced 120°
apart. During the next complete revolution of
the furnace three additional plow shares will be

16

20

25

30
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inserted in a like manner in the openings which

become alined with the lower left hand opening
in the shield (see Fig. 4) which is spaced 60°
from the previously mentioned right hand open-

ing. At the end of two complete revolutions the.
Iower heat zone will be completely charged (con-.

taining six plow shares) and the plow share ini-
tially inserted will be in alinement with the
lower right hand opening. During the interval
the furnace is at rest the last mentioned plow
share will be withdrawn from the low heat zone

and inserted into the high heat zone through the
- upper opening in the shield (see Fig. 4) which

during the inferval the furnace is at rest-is always
in alinement with one of the charging openings
in the high heat zone. This process is continued
until the high heat zone is compietely charged
i, e., contgins three plow shares and thereafter

~during the interval when the furnace is at rest a

plow share is withdrawn from the high heat zZone,

the appropriate plow share in the low heat zone

is removed -and inserted into the high heat zone

and a new plow share is inserted into the low

heat zone. Thus it is seen that each plow share
remains in the furnace during three complete
revolutions, two in the low heat zone and one in
the high heat zone, thereby subjecting each plow

50
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share to the same conditions of pressure, tem-
perature and atmosphere for the same period of
time. This procedure results in an equal and
uniform treatment of each and every plow share

which passes through the furnace.

. ' The invention is obviously not limited solely
for the heat treatment of plow shares as it can
readily be employed for heat treating other ar-
ticles and in this connection, it may be well to
point out that the number and spacing of the
charging openings, the speed and rotation of the
furnace and the stopping intervals may be varied
as desired in order to satisfy the requirements of
the particular heat treating process used. In
addition, it should be understood that a particular
number of heat treating zones is not essential in
order to carry out the spirit of the invention and
that it can be readily applied to furnaces having
any desired number of such zones but not less
than one.
terior of the furnace into low and high heat zones
as previously described may be varied in number

and shape as desired or the partitioning means

may be formed as an integral structure having
openings or passages extendmg therethrough for
the purposes described,.

Fig. 6 is a schematic illustration of the pre-
viously described furnace embodying a preferred

. control arrangement for effecting a desired mode

30

586

- mechanism 48.

of operation in connection with the welding of

small stock, such as plow shares, on a production-

basis. 'The various control elements employed in
the above referred to arrangement to effect the
desired operation are old per se and are shown as
cooperating diagrammatically in order that the
general mode and sequence of operation can be
readily and thoroughly understood. |
The furnace is mounted for rotation about s
vertical axis on the base structure 36 and is ro-
tated in a clockwise direction by means of the
ring gear 33 which meshes with the pinion 47
fixed on the shaft 44. The motor 42 is connected
to the shaft 44 by means of the reduction gearing
mechanism 43 and operatively associated with the
motor 42 is a magnetically operated braking
The mofor 42 and the braking
mechanism 48 being connected to a common
source of power, line 16, by means of the con-
ductors T1. A solenoid operated switch 18, which

is biased toward open position by means of a

spring 19, and a normally closed, manually op-
erated switch 81 control energization of the mo-
tor 42 and braking mechanism 48; the latter be-
ing operative_when deenergized to almost im-
mediately stop rotation of the motor and furnace.

The burner unit illustrated includes a motor

driven blower 82 for supplying air under pressure

70

through the pipe 83 and a fuel supply pipe 84.
Suitable valves 86 and 81 respectively control the

flow of fuel and air through the pipes 84 and 83

and to the burner and, as shown, are mounted on
a common stem 88 for simultaneous actuation by

means of a suitable reversing motor 89 which is

operatively connected to said stem by a crank

and link mechanism 91.
A temperature indicator 92, of the Leeds and
Northrup type, has a solenoid actuated indicating

arm or pointer 93 which, as viewed in Fig. 6, moves

from the position shown in a clockwise direction
upon a decrease in temperature and in a counter-
clockwise direction upon an increase in tempera-
ture.

The furnace is provided with pyrometer tubes
26 of any suitable material which extend through

the side wall of and into the furnace at a point

The members 16 which divide the in-

2,149,245

adjacent to each of the charging openings in the
upper or high heat zone. A sensitive thermo-
couple 94 (of known construction) is fixedly
mounted on g stationary structure, preferably

the annular shield 61, so as to be opposite one

of the tubes during the interval the furnace is
at rest. The thermocouple 94 and the solenoid

96 which actuates the pointer 93, are connected
In a closed circuit comprising the conductors 97.

- The temperature indicator 92 also includes ad-
Justable stops or contacts 98, 99 and 101 for the
pointer 83; the pointer and stops being electrical-

Iy insulated from their supporting structure and
constituting switches for controlling operation of
the system as hereinafter described.

The furnace 'is also provided with projections

- 102, one near each charging opening in the high

heat zone which operate, when the furnace is ro-

tated to successively contact a normally open

switch 103 to momentarily close the same and
thereby energize g circuit comprising one side of
the line (04, wire 106, switch 103, wire {07, sole-
noid 108 of switch 189 and wire 111 back to the
other side of the line. Switch 109 is of the op-
posed solenoid, snap acting type and comprises
solenoids 108 and 112, switch blade {13, a biasing
spring 114 and the contacts 116 and 1i7. Fner-
gization of the solenoid 112 moves the switch
blade 113 to engage the contact {17 thereby clos-
ing a circuit including one side of the line 104,
wires 118 and 19, the motor switch solenoid 121,
wire 122, contact 117, switch blade 113, and wire
123, back to the other side of the line. FEnergiza-
tion of the solenoid 198 moves the switch blade
113 to engage the contact I16 thereby closing a
circuit comprising one side of the line 104, wire
123, wire 124, solenoid 126 of a duration timer or
retarded relay 127 and wire 128 back to the other
side of the line 104. The duration timer or re-
tarded relay comprises a solenoid actuated switch
129 having a dashpot arrangement 131 which pre-
vents the switch 129 from bridging the contacts
132 for a predetermined time interval (fifteen
seconds in this particular arrangement) after
energization of its actuating solenoid {26.

A Stromberg electric clock 133 has its driving
motor (34 continuously energized through con-
ductors 135 connected to the line 104 through a
manually operated. switch 137. The dial 138
of the clock is calibrated in any desired incre-

‘ments of time, preferably seconds, and the setting

hand (39 may be moved by means of a knob (41
to any predetermined position depending upon
the particular timing interval desired. Pressing
the starting button 142 connects the hand 143,

10
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which is biased to the position shown, with a

driving mechanism actuated by the motor (34
whereupon it commences to move slowly in a

clockwise direction and continues such move-

ment until it is superimposed with the setting

hand (39 at which time the connection with the .

driving mechanism is released and the hand im-

-mediately returns to its initial position and, due
- fo its inertia, strikes the resilient blade 144 caus-

ing it to momentarily engage a similar blade
186. The hand 143 would then continue to move
and repeat the previously described cycle of oper-
ation unless some means were provided for stop-
ping its operation which, in the present instance,
comprises a button 147, operable when pressed,
to disengage the hand {43 from its driving mech-
anism whereupon it immediately returns to its
initial position and no further movement will

take pla,ce_ unless the starting button is agam

pressed

60
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at the point 1ndica.ted by the arrow 169 with the .

The so-called “stopping” of the clock with the
- hand 143 in its initial position is automatically
accomplished by means of a solenoid 148 which,
when energized, presses the button 1471 to stop
the clock in the manner previously described;
the aforementioned resilient blades {44 and 146
constituting a switch which momentarily closes
g circuit including the solenoid 148. Thus it is
seen when the hand (43 reaches the setfing

hand (39 it immediately returns to its initial

position, and closes the switch comprising the
resilient blades 144 and 146 thereby energizing
the solenoids 112 and 148. 'The starting button

[42 is operatively associated with the solenoid
149 which, when energized, presses the starting
button to start the clock as previously described.
The solenoid {49 is in circuit with the duration
timer switch 128, the reversing motor 89 and
the solenoid switch 151 as follows:

One side of line 104, wire 152, solenoid (48,
wire 153, switch 51, wire 154, switch 129,
{56, the reversing motor 89 and wire 157 back
to the other side of the line 104,

The contact 28 of the temperature indicator
. 92 is resilient and, if the temperature becomes
excessively low, pointer 83. will move this con-
tact to the left until the pointer engages stop
101 which closes a circuit. from one side of the
line {04 through wires {57 and (88, pointer 93,
contact (0!, wire 159, solenoid {61, wire 163,
solenoid 162 and wire 1i8 back to the other side
of line 104. Solenoid {6{ closes its switch and
g, circuit through wires 164 and 166 which eher-
gizes solenoid (48 to stop the timing clock (33.
. Solenoid 162 actuates switch (5! to open the
circuit including the starting solenocid 149 and

closes a shunt circuit about the latter which

prevents its reenergization and rotation of the
furnace until the temperature again reaches the
normal value. The spaced contacts 88 and 99
of the temperature indicator 92, which are ad-
justable, are preferably spaced so as not to per-
mit a temperature deviation of more than a few
degrees in either direction. A greater devia-
~ tion will cause the pointer 83 {o engage one or
the other of the contacts 98 and 99 to energize the
reversing motor 89 and effect a corresponding
~regulation of the fuel and air to maintain the
temperature within the desired limits.

The normal operation of the furnace will now
be described it being assumed that the furnace
is completely charged with stock as shown In
Figs. 2 and 3, i. e. with six pieces in the low heat
zone and three in the high heat zone and that
. the peint of charge is indicated by the arrow 169
in Fig. 6. With the various conftrol elements in
the positions shown in Fig. 6, the driving motor
42 and the .electromagnetic brake 48 are ener-
gized and the furnace is rotating in a clockwise
“direction as indicated by the arrow {17l.

When the projection 182 engages and closes
the switch 103, a circuit will be energized com-
prising one side of the line 104, wire 1 {1, solenoid
- {08 of switch 189, wire {07, switch 103 and wire
- {06 back to the other side of the line 104.

Fnergization of solenoid {88 will move the switch
blade (i3 from engagement with contact (7
and intc engagement with the. contact (16.
Breaking the connection with contact 17 will

- open the circuit comprising one side of line {04,

wires {I8 and {18, solenocid 12f and wires 22

and 122 back to the other side of the line,
thereby immediately deenergizing the ‘driving
motor and the braking mechanism whereupon
" the furnace will stop with the charging opening

‘back to the other side of the line 104.
approximately fifteen seconds, the switch 129

wire

S

thermocouple 94 in alinement with one of the
pyrometer tubes 26. Connecting the blade (13
and contact 116 will close a circuit comprising
one side of the line (04, wire 128, solenoid 126

of the duration timer 121, and wires 124 and 123
After

will bridge the contacts 132 completing a cir-
cuit including one side of the line 104, wire 191,

the armature winding oi the reversing motor

89, wire 186, wire 154, switch 181, the clock start-
ing solenoid 149, the wire {52 back to the other
side of line 04. The delay of fifteen seconds
provided by the duration timer is necessary in
order to obtain. an accurate temperature in-
dication and prevent improper regulation of the
burner as it is obvious that during the time In-
terval required for the furnace to rotate 120°,
the space between the projections 102, the ther-
mocouple 94 will have cooled down considerably
and upon realinement with a pyrometer tube
would not instantaneously render a correct in-
dication of the furnace temperature, and, as a

- result, the pointer 93 would engage contact 98
thereby energizing the motor field winding 8% and
‘since the armature winding 906 is also ener-

gized, the motor 89 will rotate so that the fuel
and air valves would be opened more each time
the previously described cycle of operation was
repeated. If the temperature of the iurnace
becomes either too low or too high while the
switch 129 engages contacts 132, the indicator

pointer 93 will engage with one or the other of

contacts 98 and 99 and energize one or the

other-of the field windings 95 and 1008 to thereby

rotate the control motor 89 in a direction to
effect the necesary burner regulation. However,
if the temperature is sufficiently low to cause the
pointer 83 to also engage contact {101 such en-
gagement will close a shunt circuit about the
armature and field windings 80 and 99, respec-
tively, of the motor 89 which is effective to main-
tain the motor inoperable. This shunt circuit
comprises one side of line 104, wires 157, 198,
pointer 93, contact 10f, wire 169, solenoid 161,
wire 163, solenoid 162 and mre 118 back to the

other side of line 104.
Energization of the starting solenoid 149 will

start the clock hand 143 moving towards the
setting hand {39 and when it returns to its in- °

itial position as previously described, it will close
the resilient contacts 144 and {46, thereby en-

ergizing a circuit comprising one side of the

line 108, wire {41, wire 164, stopping solénoid
{48, wire 166, solencid 112 of switch 109, wire
167 and wire 168 back to the other side of the
line 104. Energization of solenoid (48 stops the
clock with the hand 143 in its initial position
while energization of solenoid 112 engages the
switch blade 113 with contact 111, thereby ener-
cizing the driving motor 42 and the braking
mechanism 48 and deenergizing the duration
timer §21. Energization of the driving motor
starts the furnace rotating through another
cycle of operation as previously described and
deenergization of the duration timer (27 opens
the circuit of the burner control motor 89 and
the starting solenoid 149 of the time clock 133.

The time interval consisting of the aforemen-

tioned fifteen seconds and the time required for

the clock hand 143 to move from its initial posi-
tion to the setting hand (39 and back to iis
initial position, provides the time necessary to
remove a piece of stock from the high heatl zone,
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tinues and might be caused by failure of either
the fuel supply or the blower motor, then it

‘Will be necessary to remedy such defect before

the furnace will continue to operate in the nor-
mal manner as hereinbefore described.
It should be understood that the power lmes

16 and 104, although shown as being entirely .

independent can obviously be interconnected
either directly or by means of a stepdown trans-
former if the control system proper is to be
operated  at a relatively low potential. More-
over, while the automatic switches or relays
are shown as being closed when their actuating
solenoid is energized, it is obvious that if it is

 desired, the opposite mode of operation may be

employed and that any other suitable means may
be used to effect actuation of the swltehes or
relays in the manner described.

In view of the foregoing, it is readily seen that

the controlling factors in any heat treating oper-

ation, time and temperature are accurately con-
tro]led at all times to 1;here=.~l:):;»r produce Work of
uniform quasality.

The previously described mode of operation
insures an identical treatment of all stock there-
by producing products of uniform quality and
eliminates practically all of the waste that nor-

mally results from poor judgment or guesswork

on the part of the operator or attendant.
Although but a few embodiments of the pres-
ent invention have been illustrated and de-
scribed, it will be apparent to those skilled in
the art that various changes and modifications

Patent
1 A g'c:anere,llsr circular hea,t treatmg furnace; |

. :t1a.lly spaeed dlseharge ﬂues eemmumcatmg 'fmthi |
z'é;sald lower heating ‘zone at a point: near: se.ld? '-
2 zbase and ‘the inner periphery of the side wall,

##? : ff-- f 8 ?

2. A generally circular heat treating furnace N

tially spaced dlscharge flues communicating with
the lower portion of sald lower heating zone and

500111131‘15111% a base havmg a’ eentre.lly dlsposed o

20

an annular shield surrounding said side wall

and having vertically spaced openings alined

with the vertically spaced series of openings in

the side wall.
4, A generally circular heat treating furnace

| comprising a base having a centrally disposed,

upwardly extending firing tube, a side wall sur-

- rounding said tube, a roof overlying said base and

tube, means extending from said firing tube to
the side wall and dividing the interior of the
furnace into upper and lower communicating
heating zones, said side wall having vertically
spaced series of openings, a pyrometer tube ex-
tending into the furnace through each opening in
the upper series with the next two lower series
constituting charging openings providing access
to the upper and lower heating 2zones, a plu-
rality of circumferentially spaced discharge flues
communicating with the lower portion of said
lower heating zone, means supporting said fur-
nace for bodily rotation about a vertical axis, a
stationary shield surrounding said side wall and
having vertically spaced openings alined with
the series of charging openings and a pyrometer

“alined with said pyrometer tubes so that, when

the furnace is rotated, a pyrometer tube and
a8 charging opening in each series will simulta-
neously come into alinement with the pyrometer
and the openings in said shield.

9. In a combination comprising a generally cir-
cular, centrally fired heat treating furnace hav-

- Ing a plurality of circumferentially spaced charg-
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ing openings and pyrometer tubes, means for ro-

tating said furnace, and a stationary shield sur-
rounding said furnace having a segmental por-
tion containing openings and a pyrometer so ar-
ranged that when the furnace is rotated the
charging openings and pyrometer tubes come into
alinement respectively with the openings and the

' pyrometer, means operative to stop rotation of

10
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the furnace with a pyrometer tube and the adja-
cent charging openings in alinement respectively
with the pyrometer and openings in said shield,
and means operable after a predetermined time
interval to start rotation of the furnace.

6. In a combination comprising a generally cir-
cular, centrally fired heat treating furnace hav-
ing a plurality of circumferentially spaced charg-

~ ing openings and pyrometer tubes, means for
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rotating said furnace and a stationary shield sur-
rounding said furnace having a segmental por-
tion containing openings and a pyrometer so ar-
ranged that when the furnace is rotated the
charging openings and pyrometer tubes come into
alinement respectively with the openings and the
pyrometer, means operative to stop rotation of
the furnace with a pyrometer tube and the ad-
Jacent charging openings in alinement respec-
tively with the pyrometer and openings in said

‘Shield, means operable after a predetermined
time interval fto start rotation of the furnace,
and temperature responsive means rendered op-

erative during the stopping interval to prevent
rotation of the furnace when the temperature is
below a predetermined value.

7. In a combination comprising a generally cir-
cular, centrally fired heat treating furnace hav-
ing a plurality of circumferentially spaced charg-
ing openings and pyrometer tubes, means for
rotating sald furnace and a stationary shield
surrounding said furnace having a segmental por-
tion containing openings and a pyrometer so ar-
ranged that when the furnace is rotated the
charging openings and pyrometer tubes come
into alinement respectively with the openings
and the pyrometer, means operative to stop ro-
tation of the furnace with a pyrometer tube and

the adjacent charging openings in alinement re-

spectively with the pyrometer and openings in
sald shield, means operable after a predetermined
time Interval to start rotation of the furnace,
temperature responsive means rendered opera-
tive during the stopping interval to prevent rota-
tion of the furnace when the temperature is be-
low a predetermined value, and means rendering
said temperature responsive means inoperative
for a predetermnmined -time interval after stopping
rotation of the furnace,

- 8. In a combination comprising a generally cir-
cular, centrally fired heat treating furnace hav-
ing a motor regulated burner, a plurality of cir-

cumferentially spaced charging openings and .

pyrometer tubes, means for rotating said fur-
nace and a stationary shield surrounding said
furnace having a segmental portion containing
cpenings and a pyrometer so arranged that when
the furnace is rotated the charging openings and
pyrometer tubes come into alinment respectively

with the openings and the pyrometer, means op-

erative to stop rotation:of the furnace with a
pyrometer tube and the adjacent charging open-
ings in alinement respectively with the pyrometer
and openings in said shield, means operable after
a predetermined time interval to start rotation
of the furnace, and temperature responsive
means rendered operative during the stopping

‘interval to control operation of the burner regu-

"7

lating motor and prevent rotation of the furnace
when the temperature is below a predetermmed
value.,

9. In a combmatmn compnsmg a, generally
circular, cenfrally fired heat treating furnace
having a motor regulated burner, a plurality of
circumferentially spaced charging openings and
pyrometer tubes, means for rotating said fur-
nace and a stationary shield surrounding said
furnace having a segmental portion containing
openings and a pyrometer so arranged that when
the furnace is rotated the charging openings and
pyrometer tubes come into alinement respectively
with the openings and the pyrometer, means op-
erative to stop rotatmn of the furnace with a
pyrometer tube and the adjacent charging open-

ings in alinement respectively with the pyrometer
and openings in said shield, means operable after

a predetermined time interval to start rotation
of the furnace, and temperature responsive
means rendered operative during the stopping
interval to control operation of the burner regu-
lating motor and prevent rotation of the furnace
when the temperature is below a predetermined
value, and means rendering said ftemperature
responsive means inoperative for a predetermined
time interval after stopping rotation of the
furnace.

10. In combination with a motor driven rotary
furnace having circumferentially spaced charg-

- ing openings, means for obtaining temperature

indications and switch actuating projections, a
motor regulated burner and a magnetic braking
mechanism for stopping the furnace, a control
system comprising in circuit temperature respon-
sive means controlling operation of said burner
motor, an automatic switch controlling opera-
tion of said driving motor and braking mecha-
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nism, timing means controlling actuation of said

automatic switch to energize the driving motor
and release the brake, a retarded relay delaying
operation of said timing and temperature respon-
sive means and a switch actuated by said. pro-

jections causing operation of said relay and auto- -

matic switch to deenergize the driving motor and
apply the brake to stop rotation of the furnace
with said temperature responsive means opera-
tively associated with the means for obtalnmg
temperature indications.

11. In combination with a motor driven rotary
furnace having circumferentially spaced charg-
ing openings, means for obtaining femperature
indications and switch actuating projections, a
motor regulated burner and a magnetic braking

mechanism for stopping the furnace, a control ,

system comprising in circuit temperature respon-

sive means controlling operation of said burner

motor, an automatic switch controlling operation
of said driving motor and braking mechanism,
timing means controlling actuation of said auto-

40
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matic switch to energize the driving motor and

release the brake, a retarded relay delaying oper-
ation of said timing and temperature responsive

' means, a switch actuated by said projections caus-

ing operation of said relay and automatic switch
to deenergize the driving motor and apply the
brake to stop rotation of the furnace with said
temperature responsive means operatively asso-
ciated with the means for obtaining temperature
indications, and means controlled by said tem-
perature responsive means for rendering sald
timing means inoperative to start rotation of the
furnace when the temperature is below a prede-
termined value.

12, A control system. :Eor rotary furnaces com-

i
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~ prising in circuit a driving motor for rotating the

furnace, a burner regulating motor, timing means
operable when actuated to start said driving mo-
tor after a predetermined time interval, temper-
ature responsive means operable to control oper-
ation of said burner regulating motor and, when
the temperature is below a predetermined value,

to prevent actuation of said timing means to start

rotation of the furnace, a retarded relay delaying
operation of said timing and temperature respon-
sive means and a switch responsive to furnace
movement operable when actuated to cause op-
eration of said relay and to stop said drwmg

" motor.

13. In a combmatmn comprising a furnace con-
trol system having temperature responsive means
including a temperature indicating device and a

- furnace having a plurality of spaced means for
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obtaining temperature indications each of which
is operatively associated with said device at spaced
time intervals, means operable to render said sys-
tem inoperative for a predetermined interval each
time said association is established in order to
insure a correct temperature indication and prop-
er regulation of the furnace.

14, A heat treating furnace comprising a base
having an upwardly extending firing tube, a side
wall spaced from and surrounding said tube, a
roof overlying said tube and base, means divid-
ing the interior of the furnace into upper and
lower communicating heating zones which sur-
round said tube, and a plurality of spaced dis-
charge flues communicating at circumferentially
spaced points with the lower portion of said lower
heating zone, | |

19. In a combination comprising a furnace con-
trol system having temperature responsive means
including a temperature indicating device and a
furnace having means for obtaining temperature
indications which is operatively associated with
said device at spaced intervals, means operable
to render said system inoperative for a predeter-
mined interval each time said association is es-
tablished in order to insure a correct temperature
indication and proper regulation of the furnace.

i6. A heat treating furnace comprising a

hearih, a means extending upward from the

hearth and defining an upward flaring flame con-
fining passage which is generally circular in eross

section, a side wall surrounding said means and

forming with said means an annular heating zone
surrounding said flame passage, a concave reflect-
ing and deflecting surface overlying said pas-
sage and hearth, and discharge flue means com-
municating mth said zone below the top of the
flame passage-and adjacent the hearth and co-
operating to cause the products of combustion
1ssuing from said-passage to descend uniformly
throughout the heating zone prior to their dlS-
charge therefrom.

17. A heat treating furnace comprising 2
hearth having a centrally disposed means ex-

tending upward from the hearth and defining a

flame confining passage which is generally circu-
lar in cross section and in which the cross sec-
tional area progressivelyincreases towards the dis-
charge end, a side wall surrounding said meanhs
and forming with said means an annular heating

2,149,245 | |
zZone surrounding said flame passage, a stock

charging opening formed in said side wall at
a point adjacent the hearth and below the top
of the flame passage, a concave reflecting and

deflecting surface overlying said passage and
hearth, and discharge flue means communicating

with said zone below the top of the flame pas-

cause the products of combustion issuing from
said passage to descend uniformly throughout the
heating zone prior to their discharge therefrom.

18. A heat treating furnace compmsmg a hearth

having a centrally disposed means extending up-

- ward from the hearth and defining an upward

flaring flame confining passage which is generally
circular in cross section, a side wall surrounding
said means and forming with said means an an-
nular heating zone surrounding said flame pas-
sage, one or more stock charging openings formed
in said side wall at a point adjacent the hearth
and below the top of the flame passage, a con-
cave reflecting and deflecting surface overlying
said passage and hearth, and discharge fiue means
communicating with the outer peripheral portion
of said heating zone below said charging openings
and cooperating to cause the products of combus-
tion issuing from the flame passage to descend

uniformly throughout the heating zone and past
- said charging openings and to cause cold air en-

tering through the charging openings to immedi-

ately pass downward adjacent the side wall and

into the flue means. |

19. A heat treating furnace comprising a
hearth, a means extending upward from the
hearth and defining a flame confining passage,
a side wall forming with said means an annular
heating zone surrounding the flame passage and

-having one or more stock charging openings lo-

cated adjacent the hearth and below the top of

- the flame passage, a roof overlygng sald passage

and hearth, and discharge flue means communi-
cating with the outer peripheral portion of said
heating zone below said charging openings and
cooperating to cause the products of combustion

~issuing from said passage to descend uniformly

throughout the heating zone and past the charg-
ing openings and to cause cold air entering

through the charging openings to immediately

- pass downward adjacent the side wall and into
the flue means.

20. In combination with a heat treating furnace
comprising means including a hearth defining a
heating zone having one or more charging open-
ings located adjacent the hearth and a burner
means communicating with said zone at a point
above said charging openings, means for prevent-

- Ing cold air entering the furnace through the

charging openings from flowing over the hearth
and cooling the stock disposed thereon compris=-
ing discharge flue means communicating with
sald heating zone at points near to and below the

sage and adjacent the hearth and cooperating to "
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charging openings and operable to cause the

products of combustion to descend past the charg-

ing openings and to cause cold air entering
through said charging openings to immediately
pass downward and into the discharge flue means.

HAROLD J. STEIN.
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