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This invention relates in general to new and useful im-
provements in radiant heaters, and more panticularly
seeks to provide a novel method of shielding radiant
heaters so that the heat losses of the radiant heater are
reduced, with the result that the radiant heater will pro-
duce a greater amount of heat and the temperature of the
work heating zone of the radiant heater will be substan-
tially uniform throughout.

The conventional radiant heater now in use includes a
jacket, which is normally formed of metal, heated by
passing an electric current through a heating element
disposed within the jacket. The jacket thereby becomes
hot and radiates heat. However, unfortunately, the radia-
tion of heat is uniform in all directions about the pe-
riphery of the jacket. As a result, there are relatively
great heat losses.

One form of radiant heater has a jacket which is tri-
angular in outline, one face of the jacket facing the work
which is to be heated. On the other hand, heat is normal-
ly radiated uniformly in all directions from the jacket,
with the result that two-thirds of the radiated heat of the
radiant heater is lost for all practical purposes.

In view of the foregoing, it is another object of the
invention to provide a wvadiant heater which has been
shielded so as to greatly reduce the heat loss from the
jacket of the radiant heater in directions other than the
direction of the work which is to be heated, whereby the
heat losses of the radiant heater may be greatly reduced
and the heat normally lost may be concentrated into the
work heating zone of the radiant heater so as to produce
much higher temperatures with the same amount of input
energy.

Another object of the invention is to provide a radiant
heater which is shielded on the surface areas thereof with
the exception of the surface area facing the work to be
heated, the shielded radiant heater producing a much
higher heating temperature in the work heating area and
ai the same time, greatly reducing the loss of heat to the
surrounding area.

Since the average radiant heater includes an electrical
heating coil, and since the jacket for the heating coil has
end portions through which the heat may radiate, it will
be readily apparent that the heat loss at the ends of a
radiant heater is much greater than the heat loss in the
central portion of the radiant heater. Accordingly, with
all conditions being equal, the work heating zone of the
radiant heater will have higher temperature areas at the
central portion thereof and lower temperature areas at the
ends thereof. This, of course, is undesirable inasmuch
as under most conditions a uniform heating temperature
throughout the length of the heating area is desired.

In view of the foregoing, it is a further object of the
invention to provide a novel shielding device for radiant
heaters, the shielding device being primarily mounted on
the ends of the radiant heater, whereby the heat losses
at the ends of the radiant heater are cut down to sub-
stantially those of the central portion of the radiant
heater, so that the radiant heater wlil produce the desired
constant temperature heating throughout the length there-
of.

A further object of the invention is to provide a very
simple method of producing substantially uniform tem-
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peratures throughout the work heating zone of a radiant’
heater, the method including the step of applying to the
ends of the radiant heater a reflective metallic covering
which will greatly reduce the heat losses at the ends of
the radiant heater and thus permit the end portions of
the radiant heater to produce heating temperatures sub-
stantially equal to those produced by the central portion
of the radiant heater.

Yet another object of the invention is to provide a
novel method of shielding radiant heaters, the method
including the step of applying a reflective metal foil in
overlying relation to areas of undesired heat loss, the
metal foil being in intimate contact with the jacket of
the radiant heater.

With the above, and other objects in view that will
hereinafter appear, the nature of the invention will be
more clearly understood by reference to the following de-
tailed description, the appended claims, and the several
views illustrated in the accompanying drawing:

In ihe drawing:

FIGURE 1 is a schematic view showing a conventional
type of radiamt heater in the process of heating a flat
member lying on an endless conveyor belt, the radiant
heater being shown in section.

FIGURE 2 is a schematic view similar to FIGURE 1,
and shows the radiant heater shielded by means of a
bright metal sheet which conforms to the general con-
figuration of the heat loss area of the radiant heater.

FIGURE 3 is a schematic elevational view similar to
FIGURE 1, and shows the radiant heater in cross-section
with a modified form of shielding.

FIGURE 4 is a perspective view of a radiant heater,
such as the radiant heater of FIGURE 1, an intermedi-
ate portion of the radiant heater being broken away, and
only the end portions of the radiant heater being shielded.

FIGURE 5 is a perspective view of the radiant heater
of FIGURE 1 with an intermediate portion thereof
omitted, the ends of the radiant heater being shielded
against heat losses.

Referring to the drawing in detail, attention is first di-
rected to FIGURE 1 wherein there is illustrated a flat
work piece 10 to be heated, the work piece 10 being
mounted on an endless conveyor belt 11 for movement
from left to right, as indicated by the arrows. A conven-
tional type of radiant heater, generally referred to by the
numeral 12, is mounted above the endless conveyor belt
11 for heating the work piece 16 as it passes therebeneath.
The radiant heater 12 includes a heat resistant, insulated
rod 13, which may be formed of quartz. An electrical
heating coil 14 is coiled about the rod 13, and is prefer-
ably disposed within recesses in the rod 13 so as to lie
within the confines of the rod 13, Normally the rod 13
and the coil 14 are sheathed within a jacket, although the
rod 13, which is usually formed of quartz, may function
as the sole support for the coil 14 and the heat being
directly radiated from the coil 14 and the rod 13. When
a jacket is provided, the jacket is generally triangular in
cross-section, as is best illustrated in FIGURE 1. The
jacket is referred to by the numeral 15, and includes a
bottom wall 16 and a pair of upwardly converging walls
17 and 18.

As indicated by the arrows in FIGURE 1, in the con-
ventional radiant heater construction, such as the radiant

~ heater 12, heat is not only radiated towards the work

piece to be heated, but also in all other directions from
the radiant heater. This, of course, results in a loss of
heat which is accompanied by a loss of electrical power.
Further, not only does the loss of heat result in the loss
of electrical power, but the heat is radiated to other parts
of the equipment which, in many instances, are not de-
sired to be heated. Therefore, the heat losses from a
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radiant heater in many instances will present problems
other than the loss of power.

The heat loss from the jacket of a radiant heater also
results in uneven temperatures in the work heating zone
in that the heat losses at the ends of the jacket are greater
than the heat losses of the central portion of the jacket.
This is undesirable in most instances, since normally a
uniform temperature is desired throughout the work heat-
ing zone.

Applicant at first attempted to reflect back the lost
heat rays to the work heating zone through the use of
a parabolic reflector. While the use of such a reflector
in conjunction with a radiant heater did produce a greater
temperature at the work piece, it failed to solve all of the
problems, including the differential in temperatures
throughout the work heating zone.

Contrary to the principle of a parabolic reflector, ap-
plicant proposes to substantially prevent the escape of
heat from the jacket of a radiant heater so that a major
portion of the heat emitted from the radiant heater jacket
will be towards the work piece. This may be accom-
plished in numerous different manners, two of which are
illustrated in FIGURES 2 and 3.

Referring first to FIGURE 2, it will be seen that the
jacket 15 of the radiant heater 12 is provided with a
shield 19. The shield 12 is formed of a sheet of bright
metal having good reflective qualities, and is of a shape
to conform generally to the configuration of the upper
portion of the jacket 15, the shield 19 being of an inverted
V-shape in cross-section and overlying in slightly spaced
relation the walls 17 and 18 of the jacket 15. The shield
19 may be secured to the jacket 15 in any desired manner,
including the use of an adhesive 28, as is best illustrated
in FIGURE 2.

A modified form of shield, referred to by the numeral
21, is illustrated in FIGURE 3. The shield 21 is formed
of a bright metal foil, such as aluminum foil, and is dis-
posed in intimate contact with the exterior surface of
the jacket 15. It is to be noted that the shield 21 com-
pletely covers the upper walls 17 and 18 and has edge
portions 22 which fit about the corners intermediate the
bottom wall 16 and the walls 17 and 18.

If it is merely desired to increase the output of the
radiant heater and to reduce the heat loss, thereby in-
creasing the efficiency of the radiant heater, the shiclds
19 and 21 will extend the full lengths of their respective
radiant heaters, Under test conditions, utilizing a radiant
heater, such as that illustrated in FIGURE 1, the typical
heating temperature produced thereby was 525° F. Tak-
ing the same radiant heater and providing it with an
aluminum sheet shield, as illustrated in FIGURE 2, the
typical temperature was raised to 675° F. Further, when
the same radiant heater was shielded with an aluminum
foil shield in intimate contact with the exterior surface
of the jacket of the radiant heater, as illustrated in FIG-
URE 3, the typical temperature was raised to 800° F,
Although the intimate covering has been illustrated and
described as being in the form of foil, it is to be under-
stood that the shield 21 could be formed of other ma-
terials. For example, leafing aluminum pigment was ap-
plied to the radiant heater without resin or binder of any
type. Also, an organic coating containing leafing alumi-
num was applied. Further, the shield may be in the form
of an integral coating of a suitable metal placed thereon
either by spraying or through electrodepositing.

Although the invention has been illustrated in conjunc-
tion with a jacketed type of radiant heater, particularly
wherein the jacket is formed of metal, it is to be under-
stood that the shielding material may be applied to other
types of radiant heater constructions, including the forms
wherein either no covering or jacket whatsoever is pro-
vided for the coil, or the coil of the radiant heater is
encased within a quartz tube.

Although it would appear that the parabolic reflector
would produce the desired results when first considering
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the problem, extensive tests proved the parabolic reflector
to be improper for the situation of the type illustrated in
FIGURE 1. In the instance where the typical tempera-
ture of the radiant heater without shielding was 525° F.,
the addition of the parabolic reflector raised the typical
temperature to only 540° F., as compared to a typical
temperature in excess of 800° F. with the metal foil
shield.

Although the shielding of the entire upper portion of
the radiant heater will produce the maximum heat on a
work piece, in many instances, it is desired that the heat
applied to the work piece be uniform throughout the
length of the radiant heater. Because of the extra heat
losses at the ends of the radiant heater, as well as the
additional space at the ends of the radiant heater jacket,
unless the coil 14 is specially wound, an even temperature
cannot be obtained through the complete covering of the
upper portion of the radiant heater. Accordingly, it is
proposed to shield only the end portions of the radiant
heater to produce a uniform temperature throughout the
heating zone. This is best shown in FIGURE 4 wherein
the end portions of the jacket 15 of the radiant heater
12 are provided with suitable shields 23. The shields
23 may be of any of the aforementioned constructions
and extend only over the end portions of the jacket 15.
Each of the shields 23 also includes an end wall 24 which
overlies the end of the jacket 15. By controlling the
length of the shields 23, the temperature output of the
radiant heater 12 may be made constant throughout the
length of the radiant heater 12.

In FIGURE 35, a simplest form of the invention is il-
lustrated. The radiant heater 12 has the jacket 15 thereof
provided with end caps 25 which form the sole shield-
ing for the jacket 15. The end caps 25 will be of any
of the aforementioned shielding constructions, and will
have only limited edge portions 26 overlying the longi-
tudinal portions of the jacket 15. The edge portions 26
will be of extents only to assure the proper securing of
the end caps 25 onto the jacket 15.

From the foregoing, it will be readily apparent that
there has been devised an extremely simple method of
shielding radiant heaters so as to either produce a maxi-
mum temperature-to-power ratio or a uniform tempera-
ture heating zone. Although the shielding is extremely
simple in nature, extensive tests have clearly shown the
results to be outstanding.

From the foregoing, it will be seen that novel and ad-
vantageous provision has been made for carrying out the
desired end. However, attention is again directed to the
fact that varjations may be made in the example method
and apparatus disclosed herein without departing from
the spirit and scope of the invention, as defined in the
appended claims.

I claim:

1. In combination with a radiant heater of the type
wherein the heating temperatures of the end portions
thereof are normally less than the heating temperature of
the central portion, a separate external partial shielding
device, said shielding device overlying only those surfaces
of said end portions which face away from the area to
be heated to reflect heat from said end portions towards
said area to be heated, whereby the heating temperature
of said radiant heater is uniform throughout, said shield-
ing device being formed of heat reflective material.

2. The structure of claim 1, wherein the shielding de-
vice overlies only the extreme end of said radiant heater.

3. In combination with an electric radiant heater of
the type including a triangular cross-sectional outer jacket
having faces and ends of which it is desired to transmit
heat through only one face, and wherein the normal heat
loss through said jacket ends results in lower tempera-
tures at the ends of said jacket than at the center, an
external shielding device comprising a pair of end caps
engaged over the ends of said jacket to prevent the trans-
mission of heat through the ends of said jacket, said end
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caps having portions overlying only the other faces of 2,041,631 Athill May 19, 1936
said jacket, said end caps being separate from said jacket 2,152,934  Trent - Apr. 4, 1939
and formed of bright meta] sheet material. 2,357,905 Olving - Sept. 12, 1944
4, The structure of claim 3 wherein each end cap has 2,375,369 Knight etal. oo May 8, 1945
an extension overlying the other faces of said jacket and 5 2,836,698 Fry May 27, 1958
restricts the heat loss from the end portions of said jacket, 2,899,663 ROSS e Aug. 11, 1959
the extensions of the two end caps being spaced apart 2,916,594  Sawyer .- Dee. 8, 1959
and serving to secure said end caps to said jackets. 2,987,603 Thomson e June 6, 1961
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