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RETRACTARLE INFRA-RED HEATER

Richard 5. Roff and William C. Verner, Detroit, Mich,,

assignors, by mesne assignments, to Universal Oif Prod-
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18 Claims. (Cl 263—3)

This invention relates to a novel elongated tubular
infra-red heating apparatus and more particularly to an
apparatus arrangement providing for a rapid retractable
movement of the heating section when there is a slow-
down or stoppage of the material being heat treated in the
unit.

Usual types of radiant heating units are not readily ad-
justed or controlled to give optimum heating, and are
generaily mounted in fixed positions such that it is diffi-
cult or impossible to utilize them for certain types of
heating operations. For example, in effecting the heat
treatment of certain types of materials or coatings, it is
necessary that the heating operation be carried out while
the material is in motion, or for only short periods of
time, such that there is no melting or other damage
caused to the material by reason of over-exposure or ex-
cess heating.

It is an object of the present invention to provide a
movable infra-red heating unit which may be automatically
moved away from the line of action of the material being
heat treated.

It is another object of the present invention to provide
a movable infra-red heating unit which may be retracted
away from a moving line of materia] or work responsive
to a stoppage, or slow-down, in the movement of such
material through the heating section.

Tt is a still further object of the present invention to
provide a mnovel construction and arrangement for an
infra-red heating apparatus that utilizes opposing infra-
red heating elements in a manner forming an open-ended
tubular heating section, which section can in turn be
moved rapidly away from material being heat treated
when the flow of the material is stopped.

Tn a broad embodiment, the present invention provides
a retractable heating apparatus adapted to heat treating
normally moving material, which comprises in combina-
tion, an open-sided radiant heating section, 'a movable
supporting frame attached to the heating section, air and
fuel supply conduit means connecting with the heating
section, guided movement means for the supporting frame
providing reciprocatory movement of the frame through a
short defined path, motive powered means connecting with
the supporting frame that is operative to move the latter
and the heating section back and forth along said defined
path, at least one movement sensing element positioned
adjacent to and in association with the moving material
passing through the heating section, with said semsing
clement connecting with a control means which in turn
connects with said motive powered means whereby the
latter is operated responsive to a signal from said sensing
element indicating a change in the rate of movement, and
whereby the frame and heating section are retracted along
said defined path away from the material being heat
treated. :

For example in effecting the heat treatment of a con-
tinuous strand of a coated or wrapped wire, or of a plural-
ity of separate coated elements being carried by conveyer
means through heating apparatus, it is, in many instances,
necessary that the high temperature radiant heat be rapidly
stopped or discontinued when there is a slow-down or
stoppage of such material being heat treated, such that
there is no overheating and resulting damage. Infra-red
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heating means is highly useful in many operations to pro-
vide a desired high temperature uniform heat for the
rapid fusing of a material, or rapid drying, annealing,
baking, eic.; however, temperatures of 1000° F. or more,
will obviously effect the melting of a copper wire or the
scorching of a particular type of coating if there is over-
exposure, such that it is highly desirable to have means
to effect a rapid lowering of temperature upon a stoppage
of the work stream. The present invention is of a par-
ticular advantage in that it provides means for rapidly
moving the actual heating section of the apparatus away
from the material or work that is being heat treated.
The present construction and arrangement utilizes an elon-
gated open-sided heating section that can encompass the
material being heat treated and at the same time, when
properly triggered into action, move away from the ma-
ferial substantially instantaneously upon the stoppage of
the work stream or upon the slow-down of the working
material. For example, when heat treating a continuous
strand of a material, such as coated wire, an electro-
magnetic pick-up, or a mechanical tachometer may be
mounted in connection with the reeling equipment, or
rollers, or conveyors, or the like, which are utilized to
assist in the movement of the material. Such pick-up

eans or tachometer means may be connected with an
amplification means and/or other control means, which in
turn will operate a motor or air cylinder means that is
connected to the heating unit of the apparatus such that
the latter moves responsive to a signal from the pick-up
or sensing means. The sensing means is adjusted to
operate the control means upon noting a slow-down or
stoppage of the work stream.

In a more specific embodiment of the present invention,
there is provided a retractable radiant heating apparatus
adapted for use in heating normally moving material,
which comprises in combination, opposing and spaced
elongated radiant heating sections, a wall section con-
necting one opposing set or pair of edges of the spaced
heating sections and forming thereby an open-sided elon-
gated heating unit having a U-shaped cross section, fram-
ing means supporting the heating unit, air and fuel supply
conduit means to the spaced heating sections, a base mem-
ber and movable guide means connective between the
base member and the frame providing reciprocating move-
ment of the latter in a defined path with respect to said
base, motive powered means connecting to said frame that
is operative to move the heating unit back and forth
along said defined path to alternative positions, an elon-
gated substantially fixed wall section supported from the
base member in a position opposing the open side of the
U-shaped heating unit and forming thereby a closure when
the heating unit is in a position to heat the material pass-
ing therethrough, with said fixed wall section further form-
ing thereby an open-ended tubular heating unit for the
moving material to be passed therethrough, at least one
movement sensing element positioned adjacent to and as-
sociated with the material moving through the heating
unit, and control means connecting between said sensing
element and said motive powered means whereby the lat-
ter is operated responsive to a signal from the sensing ele-
ment and whereby the frame and heating unit are retract-
ed along said path away from the material being heat
treated when there is sensed a predetermined decreased
movement thereof.

The present invention may be more easily described and
advantageous features thereof set forth by reference to
the accompanying drawings and the following description
thereof.

FIGURE 1 of the drawing is a diagrammatic plan view
of one embodiment of the present invention, as may be
advantageously used in the heat treating of a continuous
strand of wire-like material.
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FIGURE 2 is a sectional elevation view through one
end of the apparatus, as indicated by the line 2—2 shown
in FIGURE 1.

FIGURE 3 is a partial sectional view, showing means
for the connection of one end of an air cylinder with a
toothed-racked driving means, as indicated by line 3—3
in FIGURE 1 of the drawing. :

FIGURE 4 is a partial elevational view showing one
~end portion of the apparatus, as indicated by line 4—4
in FIGURE 1.

FIGURE 5 is a diagrammatic drawing showing one
control ‘means for having a movement sensing element
and temperature sensitive elements connecting with the
power means for effecting movement of the heating unit.

FIGURE 6 is a partial sectional elevational view
through the heating elements and the closure wall section
for the U-shaped heating section.

FIGURE 7 of the drawing is a diagrammatic elevation-
al view showing a modified form for the heating section
and an alternative type of movement for retracting” or
otherwise moving the heating section away from the line
of material being heated.

Referring now specifically to the drawings, there is
shown a heating chamber 1 which is divided into two ra-
diant heat sections providing upper catalytic screens 2
and lower catalytic screens 3. In the present embodiment
the screens are arranged to oppose one another in -pro-
viding high temperature radiant heating surfaces which
in turn are adapted to transmit radiant heat to a moving
strand - of material, such as a coated wire 4. It is also
a feature of the present heating unit to have an adjustable
temperature, being designed to receive fuel and air into
an upper distributing chamber 5§ from a plurality of
spaced piping or conduit means 6, and into a lower dis-
tributing chamber 7 that receives fuel and air by the way
of the plurality of spaced piping means 8. The fuel
and air mixture is further diffused by means of screens
9 and 16, in the ‘upper and lower sections respectively,
and by a packing material 11, which may comprise steel
wool and other similar types of flame proof wool-like ma-
terial suitable for effecting a slight pressure drop and uni-

- form distribution of the gaseous stream into the outer
screen members 2 and 3. ‘As is more clearly shown in
FIGURE 6 of the drawing, the outer screens 2 and 3 may
actually comprise two or more screens or gauze-like
members. Such screens are catalytically activated to pro-
vide for the oxidation of the fuel and air mixture at a
temperature below the flame point, whereby there is a
resulting radiant h eating surface providing ‘adjustable
infra-red heating to the interior of the heating unit and
-to material passing therethrough, such as the “bus-bar”
4 illustrated in the drawing. The coating of the catalytic
screens may be in accordance with that shown and de-
scribed ‘in U.S. Patent No. 2,658,742, issued November
10, 1953, to H. R, Suter, et al., and reference is made to
this patent for further description of the catalytically acti-
vated members. By proper adjustment of the fuel and
air supply to the distributing chambers § and 7 and thence
to the catalytically impregnated screens 2 and 3 at a slow
velocity, there may be varying degrees of infra-red heat
radiated from the heating elements in a flameless manner.,
Suitable control valves 12 and 13, in the respective lines
"6 and 8, provide means for adjusting the fuel supply to
the various portions of the elongated chamber 5 and 7.
The plurality of lines 6 and 8 receive fuel from the dis-
tributing conduit 14 and the latter in turn receives a fuel
and air mixture from the premixing fuel and air blower
15. The latter, of course, effects the mixing of air with
a-gaseous or vaporized fuel, such as propane or other
bottled gas, or with patural gas, from a suitable supply
source not shown. The interior end portions of the
spaced screens 2 and 3 are connected to an interior wall
section 87. The latter is preferably of a polished alloy
such that jt is heat resistant and heat reflective. An in-
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_turn connects with a rack plate

" the top of base member 19. One spur gear 21 on

- present embodiment, on supporting

sulating mineral wool 88 is mounted behind the plate 87
to protect the exterior wall of chamber 1.

The heating chamber 1 is supported on a frame 16
which in turn is supported by a plurality of bearings 17
and rollers 18, so that it may move back and forth in a
‘'suitably guided manner on top of a base member 19. The
lower side of frame 1§ is provided with spaced toothed
racked members 28 which in turn engage with and are
aligned with a plurality of spaced spur gear members 21,
The latter are mounied on and attached to a shaft 22
which extends longitudinally and parallel with chamber 1
below the frame and below the plurality of racks 28.
Shaft. 22 is in turn supported from spaced pillow-biock
bearings 23 that in turn rest upon the base member 19.
The racks 28, as shown in the drawing, are at right
angles. with ‘respect to the shaft member 22 and the
heating chamber 1 such that the rotation of shaft 22
and the spur gears 21 will cause the toothed racks to
move and in turn move the supporting frame 16 and the
elongated heating chamber 1. -

In the ¢onstruction and arrangement of the present
embodiment, the turning of the shaft 22 and the move-
ment of the frame 1§ is effected by an air cylinder which
is operative to move its connecting rod end 26 in a recip-
rocating motion, As best shown in FIGURES 2 and 3
of the drawing, there is indicated an air. cylinder 24
having a non-movable end thereof conuecting with a
bearing member 25 which in turn is fixed to the base
member 19, while the movable piston end 26 of the air
cylinder 24 connects with a bearing member 27 that in
28. A toothed-rack 29 is
welded or otherwise attached to the supporting plate 28
such that they both move back and forth responsive to
the reciprocating movement of the air cylinder 24. Ths
travel of the toothed-rack 29 as well as the opposing
movement of the frame 16 is controlled by the adjustiment
of the travel of the air cylinder piston and the resulting
movement -of -the piston end 26. The rack plate 28 is
indicated as being guided and maintained in alignment
on top of the base member 19 by means of guide mem-
ber 3¢ which in turn are welded or otherwise attached to
shaft 22
is maintajned in engagement with the lower rack member
29 such that when the Iatter moves it will cause the shaft
to rotate the other spaced spur gears 21, which are main-
tained in alignment and in engagement with the plurality
of spaced toothed-racks 20, to effect a resulting movement
of the frame 16 and the heating chamber 1. Of course,
by virtue of the rack and gear alignment which is utilized,
the movement of the lower rack 29 in one direction will
cause the opposite ( 180°) movement of the upper rack
members 2¢ and frame 15.

Where an air cylinder is used as the motive power to

effect the movement of the frame and heating chamber, a -

suitable solenoid operated four-way valve, such as valve
31 having the connecting air lines 32 and 33, will effect
the desired reciprocatory action to the air cylinder 24 to
in turn provide the desired movement of the frame. It is
not intended, however, to limit the present invention and

‘movement of the heat unit to the use of an air cylinder,

in as much as electric motor means with a chain or gear
drive, or combination thereof, may well be utilized to
effect the reciprocating motion of the heating chamber
and supporting frame. One means for effecting the auto-
matic movement of the heating chamber by the action of
the air cylinder or other motive powered means, respon-
sive o one or more sensing elements will be more fully
set forth in conmnection with the subsequent description

~of FIGURE 35 of the drawing,

Ignition means for the infra-red heating section of the
apparatus may be provided by the use of a pilot burper 34,
such as is mounted at the end of the apparatus, in the
post 35 extending up-
wardly from the base member 19, Fuel is supplied to the
burner 34 by means of a line 36 having control valve 37
that is in turn connective with the fuel and air mixing
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blower 15. As is best noted in FIGURE 1, the pilot
burner 34 is positioned such that it is in alignment with
the open end of the tubular heating chamber 1 when the
latter is in a retracted position, shown in dashed lines.
When in operation, the heating section remains ignited
and receives fuel by way of the header 14 and distributing
lines 6 and 8 with fuel entering the heating elements when
either in an operating position or a retracted position.
However, when the unit has once been shut down for a
period of time and has to be lighted again, such preheat-
ing and igniting can only take place in the retracted DO5i-
tion. A glow plug 38 is also mounted on the supporting
post 35 and aligned in front of the burner 34 such that by
manual operation of a starting button the glow plug 38
can be caused to glow and ignite a fuel and air mixture
passing from the end of burner 34 as valve 37 permits
flow of fuel through line 3¢ to burner 34. Resulting hot
flames and gases from the end of burner 34 will pass into
the open end of the retracted heating chamber 1 and
contact the face of the catalytic grids 2 and 3 such that
as fuel is permitted to pass through each of the plurality
of valves 12 and 13 in the respective fuel distributing lines
6 and 8, there is an ignition of the gas at the face of the
screen or gauze members 2 and 3. The veloeity of the
fuel supply stream is maintained Iow o that there is a
resuiting fiameless infra-red radiant heat emitted from
the heating elements. After the latter have been ignited
and are ready for operation to effect the heat treatment
of the material passing through the wumit, the heating
chamber 1 is also ready for moving into operation by the
movable supporting frame and the air cylinder 24, or
other motive powered means. After the infra-red heating
elements have teen ignited, the pilot burner 34 may have
its fuel supply discontinued and the glow plug turned off,
not again being used until such subsequent time as a
relighting of the elements is necessary.

The present embodiment of the retractable heating ap-
paratus, as is best shown in FIGURE 6 of the drawings,
ntilizes a substantially fixed position wall or closure
member 4@ which in turn is supported from the base
member 16 by means of supporting posts 41. The closure
member 48 is maintained in alignment with the open
side of the U-shaped heating section as provided by the
chamber 1 and the spaced opposing heating surfaces 2 and
3, such that as the latter moves back and forth in a recip-
rocating manner the chamber will either be spaced away
from the wall 48, or in contact therewith providing a
resulting tubular heating chamber open only at its ends in
order to accommodate the introduction thereto of a mov-

ing strand of wire, as bar 4, or other work which it is 5

desired to have passed thrcugh the unit.

The present closure element 40 comprises one or more
layers of heat resistant material such as asbestos members
47 and an external polished reflective covering 29, all of
which are in turn attached to a base member 43 by rivets
or cap screws 44, or other suitable means,
is a resulting heat reflective and heat resistant face on the
closure member 48 to provide a desirable form of interior
surface for the heating unit when it is in an operating
position. The base plate 43 is attached to a plurality of
rod or bolt like members 45 that in turn pass through
cpposing openings 46 in posts 41 as a means for support-
ing the entire elongated closure member 43, A resilient
action is provided by means of springs 47 mounted with-
in each of the posis 41, between threaded nuts 48, which
in turn are positioned on the end portions of rods 45. The
present embodiment also utilizes soft resilient “tad-pole”
members 53 along the longitudinal edges of the closure
wall such that there is additional means to provide a
tight closure with the end sections 51 of the U-shaped
heating chamber 1. The tad-poles 53 may be bolted or
otherwise attached to the wall section 4% by screws or
bolts 44. The spring mounting arrangement at the sup-
porting posts 41 for each of the support members 45, to-
gether with tad-poles 53, thus provide means throughout
the length of the closure member 49 to absorb some of
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the shock of the closure as the heating section is brought
back into operation each time after a retraction. Mineral
wool or other insulation 49 is indicated as being placed
between the back of the supporting plate 43 and the casing
portion of the closure member 49. Similarly heat re-
sistant wool 58 is placed longitudirally in the upper and
lower end sections of the heating chamber 1 as provided
by the casing sections 51 that extend beyond the steel
wool distributing material 11 and partition walls 52.

Referring now to the diagrammatic drawing in FIG-
URE 5, there is indicated means for controlling the action
of air cylinder 24 such that it may in turn retract the
heating chamber 1 responsive to certain sensing elements.
As previously set forth, it is a desirable and advantageous
feature of the present invention to have automatic means
for retracting the heating chamber and infra-red elements
away from the moving line of material being heat treated
when there is a slow-down or stoppage of the movement
of such material. There is indicated in one embodiment
an electro-magnetic pick-up 55 as being placed in con-
junction with a magnet on a shaft or bearing of the reel-
ing equipment 56 which is in turn utilized in effecting
the movement of the wire or other material passing
through the heat treating apparatus. The resulting volt-
age generated by the pick-up 55 may be passed by way
of line 57 to amplification and conirol means, indicated
as controller 58, such that the latter may provide energy
through line 49 to activate the electric solenoids of the
four-way air valve 31 that in turn connects, through air
lines 32 and 33, to the air cylinder 24. ‘Thus, where
there is a stow-down or stoppage of the reeling equip-
ment 56, the signal from the pick-up 58 will be modified
to actuate controller 58 to in turn throw the air supply
through line 69 and valve 31 to line 33 such that the
internal piston of air cylinder 24 will move away from
the heating position causing heating chamber 1 to inturn
move away from the moving strand of work indicated
as 4, in which case air is exhausted from air cylinder 24
through air line 32 and exhaust line $1. Conversely,
when the reeling equipment starts up and it is desired to
move the heating section 1 back into an operating posi-
tion to heat the work passing therethrough, then the
pick-up 55 and coniroller 58 will energize the solenoids
of valve 31, through lines 68 and €3, to move the heating
chamber. Also, manual reset means 62 can be used to
energize the solenocids through line 63 to reverse the
movement. The solencids of valve 31 move the four-
way valve portion to have air supplied through line 60 to
the line 32 whereby the piston of air cylinder 24 moves int
the opposite manner and moves the heating chamber 1,
back into the desired operating position, with air being
exhausted through line 33 and line 61

It is not intended to limit the present invention to the
use of any one type of movement sensing means, such
a5 the electro-magnetic pick-up 53 operating in conjunc-
tion with an imbedded magnetic element, inasmuch as
mechanical tachometer means may also be utilized to
transmit a signal to a suitable controller, or alternatively,
an air operated mechanism may be utilized to transmit a
desired signal. Still another movement sensing means may
comprise an electric circuit involving an electric-eye which
will give a signal to a controller where there is a stoppage
of a moving stream or a moving part passing a given
fixed position sensing eye. The voltage amplification
means at coniroller 58 may be of a standard type and
need not be explained in detail in connection herewith.
Over-ride means may also be incorporated in the system
to either continue the movement of the work, or delay
the movement of the heating chamber, as may be desired
to suit the heat treating operation being effected.

A preferred embodiment of the present apparatus also
incorporates in conjunction therewith suitable tempera-
ture sensitive elements, such as elements 64 and 65 posi-
tioned to be exposed to the heat from the infra-red ele-
ments within the heating chamber 1. The temperature
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sensitive elements 64 and 65 may comprise thermocouple
means for transmitting a signal by way of the respective
lines 66 and 67 to amplifier-controller 69 which will in
turn energize the solenoid of valve 31 to cause the air
cylinder 24 to retract chamber 1 responsive to a tem-
perature condition within the heating chamber that is
either - above or below a predetermined or preset tem-
perature limit at controller 69. Thermocouples or elec-
tric resistant sensing elements may be used as the tem-
perature sensing elements 64 and 65 and it is not in-
tended to limit the present invention to any one type
of sensing means nor fo any one type of control means,
inasmuch as various standard forms of control circuits
and control means may be used in conjunction with
thermal sensing elements to provide a resulting actuating
of a solenoid, such as used with four-way valve 31 for
the air cylinder 24.

The construction and arrangement which is shown in
the drawing and which has been - described hereinbefore
indicates that the heating section is positioned in a hori-
zontal manner such that the material or work is passed
in a horizontal line or plane transversely through the tu-
bular heating zone; however, the present apparatus may
well be utilized in a vertical position such that the ma-
terial may pass in a rising or descending path through the
tubular heating zone.

It may also be pointed out that the movement of the
heating section in a straight line reciprocating path of
movement need not be adhered to inasmuch as other re-
ciprocatory means may well be utilized. For example, in
FIGURE 7 of the drawing there is indicated a modified
embodiment of the apparatus which effects a movement
of the heating section by use of a supporting frame
which is attached to a fixed shaft member, such that the
heating section actually moves through a short arc of a
circle. An open-ended tubular heating section 70 is sup-
ported by suitable framing members 71 from a shaft 72
which in turn is supported by suitable bearing. means 73
and bearing supports 74 that rest on a base member 75.
-An insulated closure member 76 is designed and con-
structed to have a wedge-like shape and is positioned to
coincide with an open portion of the. tubular heating
section 76 whereby the latter is entirely enclosed in jts
operating position to provide an open-ended heating sec-
tion adapted to handle a moving strand or stream of ma-~
‘terial therethrough. The closure member 76 is not
shown in detail, but may be constructed in a manner
similar to closure 48 of the previously described embodi-
ment, such that it has an insulated heat reflective face
opposing the heating elements of the heating section 70.
The construction of the radiant heating surface of heat-
ing section 70 may also be similar to that previously de-
scribed and may comprise one or more elements formed
in a U-like shape, or as shown, in the form of a portion
of a circle such that material passing through the unit
will be subjected to substantially. uniform heating from
opposing sides of the interior portion of the heating sec-
tion. The heating section receives a fuel and air supply
from blower 77 that discharges fuel through piping
means 78 to header line 79, which in turn distributes
fuel and air through a plurality of spaced lines 80 and
valves 81 to an inlet section 82. The latter uniformly
effects the low velocity distribution of the fuel to the cat-
alytic radiant heating surface on the interior of the heat-
ing section 78. Such heating surface may comprise one
or more layers of catalytically treated gauze or screen-
ing, or other refractory material, such that it may pro-
vide a high temperature radiant heating surface upon the
flameless catalytic oxidation of the fuel supply as it
passes ithrough the screen.

The modified embodiment also indicates the use of an
air cylinder 83 as the motive power means for moving
the frame 71 and the attached heating section 70 such
that the latter is either in. the lower position indicated in
the full lines of the drawing or in a retracted elevated
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position shown by the dashed lines, whereby the material
being heat treated can be rapidly removed from the high
temperature zone of treatment upon activation of the air
cylinder 83. The air cylinder 83 is shown connected to
base member 75 by bearing means 84 while the movable
piston rod end 85 connects to bearing means 86 that in
turn connects with the frame 71. A valve and control
means operating in conjunction with air cylinder 83 may
be of the type previously described in connection with
FIGURE 5 of the drawing. It may also be pointed out
in connection with the modified embodiment of the ap-
paratus that other types of movement means may be
utilized, as for example, an electric motor operating
gearing or chain drive means that will cause the rapid
movement of the heating section responsive to a signal
from movement sensing means or to temperature sensi-
tive means operating through suitable control units, The
modification of FIGURE 7 may also be utilized in ac-
commodating either a horizontally moving material or
vertically moving material and there is no intention to
limit its use to any one fixed arrangement or amount
of movement.

We claim as our invention:

1. A retractable heating apparatus adapted to heat
treat. normally moving material, which comprises in
combination an elongated open-sided infra-red heating
unit having opposing spaced catalytically activated metal
screens, an elongated fixed wall section positioned to be
in closable contact with the open side portion of said
heating unit, means for supplying fuel and air to each
of said spaced metal screens and for providing flameless
infra-red heat radiation from the screens to the interior
of said unit, a movable supporting frame attached to
said heating unit, guided movement means for said frame
providing reciprocatory movement of the latter along a
short defined path, motive powered means connecting
with said frame and operative to move said frame and

-supported heating unit back and forth along said path,

at least one movement sensing element associated with
the movement of said material passing through said heat-
ing unit, a control means connected with said sensing
element and .with said motive powered means, whereby
the latter is operated responsive to a signal from said
sensing element and whereby said frame and heating unit
are retracted along said defined path away from said
fixed wall section and the material being heated.

2. The apparatus of claim 1 further characterized in
the provision of a comparatively thick flame proof gas
diffusing material adjacent each of said metal screens on
the side thereof opposite the interior of the heating unit.

3. The apparatus of claim 1 further characterized in

_that said motive powered means connecting to said frame

comprises a two-way acting air cylinder providing move-
ment of said frame responsive to a signal from said
movement sensing element connecting to said control
means. .

4. The apparatus of claim 3 still further characterized

in that said control means comprises a four-way air con-

trol valve connecting with said air cylinder, electrical
solenoid means connecting with said four-way valve, and
an amplifying-controller connecting with said move-
ment sensing element and with said electrical solenoid
means whereby said sensing element provides for the re-
traction of said frame and said heating unit away from
said material being heat treated when the latter stops
moving and for the opposite action of said air cylinder
and for return movement of said frame and heating unit

‘to an operating position when the material again starts

moving.

5. A retractable radiant heating apparatus for heat
treating -normally moving material, which comprises in
combination, opposing and spaced elongated radiant
heating sections having catalytically activated metal
screen exterior faces, a wall section connecting between
an opposing pair of edges of said spaced sections and
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forming thereby an open-sided elongated heating unit of
U-shaped cross-section, framing means supporting said
heating unit, air and fuel supply conduit means to said
spaced heating sections, flow adjustment means in said
supply conduits and diffusion means adjacent said faces
providing a low velocity fuel distribution to said cat-
alytically activated faces whereby flameless infra-red
heat is provided therefrom, 2 base member and mov-
able guide means connective between said base member
and said frame for permitting reciprocating movement
of the latter in a defined path, motive powered means
connecting to said frame and operative to move said
heating unit back and forth along said defined path to
alternative positions, an elongated substantially fixed
wail section with a reflective face extending from said
base member in an aligned position opposing the open
side of said U-shaped heating unit and forming a closure
therefor when the latter is in a heating position, said fixed
wall section further forming thereby an open-ended tu-
bular heating unit for heating material moving through
said heating unit, a movement sensing element associ-
ated with the material moving through said heating unit,
and a control means connecting with said movement
sensing element and with said motive powered means,
whereby the latter is operated responsive 0 2 signal
from said sensing element indicating a decreased move-
ment of said material and whereby said frame and heat-
ing unit are retracted along said path away from the
material being heat treated.

6. The apparatus of claim 5 further characterized in
that said movable guide means comprises, a plurality of
spaced toothed-racks attached to said supporting frame
perpendicular to the length of said tubular heating unit
and in longitudinal alignment with the defined path of
movement of the frame, opposing rotatable spur gear
means are mounted on a rotatable shaft in engagement
with said racks, said shaft is supported from said base
member by a plurality of spaced bearings, and roller
means are mounted between said frame and said base
member whereby said supporting heating unit is main-
tained in readily movable substantially uniform align-
ment with said base and with said closure wall as said
motive powered means moves said frame and heating
unit back and forth along said defined path.

7. The apparatus of claim 5 further characterized in
that at least one temperature sensing element is posi-
tioned adjacent said heating sections, and said tempera-
ture sensing element is connected with a control means
connecting with said motive powered means whereby the
latter is operated by said control means responsive to a
predetermined temperature change received from said
sensing element and whereby said frame and heating unit
are retracted along said defined path away from the ma-
terial being heat treated.
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8. The apparatus of claim 5 further characterized in
that said motive powered means comprises a two-way
acting air cylinder positioned to move said frame with
respect to said base member in a reciprocating manner
through said defined path.

9, The apparatus of claim 8 further characterized in
that a four-way air control valve connects with said air
cylinder, electrical solenoid means connects with said
four-way valve, and said control means includes an am-
plifying-controller connecting with said movement sens-
ing element and with said electrical solenoid means,
whereby said sensing element provides for the movement
of said frame and said radiant heating unit away from
and back around said material being heat treated.

10. Retractable heating apparatus adapted to heat
treat normally moving material, which comprises in com-
bination, an elongated open-sided heating unit having op-
posing spaced radiant heating sections, each of which
sections has at least one exterior layer of perforate cat-
alytically activated metal screens and a flame proof gas
diffusing material adjacent said exterior layer, gas dis-
tributing chamber means encompassing the interior and
edge portions of said layers of material, air and fuel
supply conduit means connecting to each of said gas dis-
tributing chamber means of said spaced sections, an
elongated fixed wall section positioned to be in closeable
contact with the open sided portion of said heating unit,
a movable supporting frame attached to said heating unit,
guided movement means for said frame providing re-
ciprocatory movement of the latter along a short defined
path, motive powered means connecting with said frame
and operative to move said frame and supported heating
unit back and forth along said path, at least one move-
ment sensing element associated with the movement of
said material passing through said radiant heating unit,
and a control means connecting with said sensing ele-
ment and with said motive powered means whereby the
latter is operated respomsive to a signal from said sens-
ing element and whereby said frame and heating unit are
retracted along said defined path away from said fixed
wall section and the material being heated.
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