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This inventicn relates to electric lamps, and -especially
to lamps in which light is emitted by an incandescent
body.

Such lamps have previously been either of the point-
source arc-heated type or of the wire filament type, neither
of which is satisfactory for use when a uniformly iltumi-
nated field is desired for projection devices, film printers
and the like.

At present, incandescent lamps are generally used for
such purposes, the lamp having a series of parallel fila-
ments arranged side-by-side in a plane. In an optical
system, the image produced by such a series of filaments
is obviously non-uniform in brightness, and in order to
reduce the non-uniformity, the system has to be de-
focussed, that is, the image is focussed at a point other
than that at which the light is to be used. For example,
in a film printer, the so-called “film gate” is the position
at which the light is desired, but the image of the fila-
ment has to be focussed at a position beyond the gate,
so that the image is sufficiently out of focus at the gate
to blue it and give a more uniform light pattern.

Such defccussing, however, entails a considerable loss
of light. For reasonable uniformity, the loss can be as
much at 73% in a conventional projector system, leaving
only about 27% of the light available at the film gate.
Thus the major portion of the light is lost. For an in-
candescent filament scurce, therefore, the ratio of the
amount of light available to the amount which can actu-
ally be used is about 3.7. A light source with the same
total light output and the proper size and shape with uni-
form brightness could deliver 3.7 times as much light at
the film gate. If the source were circular in shape and
the film gate square, about 40% of the light would be
lost in the part of the image outside the circumscribed
square, but such & source would still deliver 2.2 times as
much light as a filament source.

In addition to the loss from the amount of defocussing
required, there is an additional loss with incandescent fila-
ment sources due to their inability to fill the lens of the
optical system completely, because of the non-uniformity
of the source. The nearer this fiiling is achieved, the
greater will be the light output from the system. A source
of uniform brightness will accordingly give-a consider-
able gain in effective light output over that from sources
hitherto used.

A light source of uniform brightness throughout its
frontal luminous surface, that is, throughout the surface
dedgned for exposure to a lens, can be achieved by us-
ing as the light souvrce an inductively-heated body of re-
fractory material, 'such as, for example hafnium carbide,
tantalum carbide or niobium carbide, as shown in a co-
pending application Serial No. 520,718, filed on July 8,
1955, by Sandford Christopher Peek, Jr. For conven-
ience, the inductively heated body is referred to as a
“target.”

The target can be heated inductively from a coil placed
around it and carrying high frequency current. A field
concentrator between the coil and the target is very ef-
fective in improving the efficiency of energy conversion
to the target. For example, a concentrator has been used
in the form of a metal cylinder closed at one end except
for an opening in which the target is placed. The cylin-
der is slotted longitudinally along its side, the slot ex-
tending radially into the closed end, in order to eliminate
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2
any direct loop around the intensifier itself, transverse to
the field.

Prior to my invention, the frontal surface of the tar-
get was set flush with the plane of the frontal surface of
the annular concentrator disc, or flush with the frontal edge
thereof. I have found, however, that under such a condi-
tion, the extreme outside edge of the light pattern is less
bright than that from the remainder of the frontal sur-
face. I discovered that the difference in brightness be-
tween the extreme outside circumferential edge and the
remainder of the face could be eliminated if the target
were set so that its frontal surface was a short distance
in front of the plane of the concentrator disc, if the latter
were flat, or in general a short distance in front of the
front edge of the inside opening in the concentrator disc.

The loss in brightness of the circumferential edge of
the target when the latter is not positioned according to
my invention appears to be due to the formation of a
smooth shiny surface on the cylindrical sides of the tar-
get in the neighborhood of the central opening in the
concentrator disc. The smooth shiny surface has poorer
radiating characteristics than the remainder of the target
surface, and alters the heat distribution. By projecting
the target a short distance in front of the ccncentrator
disc, the smooth shiny surface is confined to a region
farther from the front circumferential edge of the target,
and the radiation characteristics and brightness of the
front surface of the target become uniform. The target
extends intc the opening in the concentrator disc, and in
general will extend back to the back edge of the annular
opening in the concentrator disc.

Fig. 1 is a perspective view of one embodiment of the
invention; Fig. 2 is a profile section of the device of Fig.
1; and Fig. 3 is a cross section through the middle of
the device.

In Figure 1, the glass envelope 1 includes the plane
glass disc 2, of a type generally called an optical flat,
through Wh1ch light from the cylindrical target 3 can
emerge when the latter is heated by the passage of a
high frequency current in coil 4, which is external to
the lamp and not an integral part thereof. The target
3 is set in the central opening § of an annular metal disc
6, and is of smaller diameter than said opening. The
disc 6 has the radial slot 7 so that there will not be a

" complete conductive turn in which current can flow by

induction. . The disc- 6 acts as a closure member for one
end of the cylindrical metal shell 8, which extends longi-
tudinally back in the envelope 1, preferably for a distance
equal to the length of the coil 4 and in register therewith.
The slot 7 extends from disc 6 longitudinally down the
wall of cylinder 8, to prevent the cylinder’s acting as a
complete conductive turn, that is, as a so-called “shorted”
turn. The disc 6 and shell 8 act to concentrate the mag-
netic field in the vicinity of the target.

The tubes 9, 9 should not extend across the slot 7 at
any point, for if they did, they would short circuit it. In
cases where liquid cooling is not desired, the concentrator
disc 6 and shell 8 can be supported in some other manner
than by tubes 9,9, for example by being supported from
the glass walls of envelope 1.

The cylinder 8 is supported by the hollow metal tubes
%, 9 which are attached to the copper thimbles 10, 10 at
the external ends 11, 11 thereof, said copper thimbles
being sealed to the bottom wall 12 of the glass envelope 1
in a manner customary in the art of such seals, which are
generally called “housekeeper seals.”

As shown in Figure 2, the hollow tubes 9,9 terminate
in the customary type of metal connectors 13, 13 used for
sealing- copper tubing together. Inside the envelope 1,
the tubes 9, 9 extend around and across the inner wall 14
of cylinder 7, being attached thereto by soldering or in
some other convenient manner.

The hollow tubes 9,2 are not electrical lead-m con-
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ductors, but are merely conductors for the circulation qf
a cooling liquid such as water. If the water supply is
grounded, however, the tubes 8, 9 and the cylinder 8 and
dis¢ 6 to’ which they are thermially connectzd; will alse
be at ground potential.

The thickness of target 3 is greater than thaf of the
disc 6, and the target is placed so that part of it extends
above the plane of the fop of said disc. In one example,
the target thickness was about 349 irich and the disc thick-
ness about ¥4g inch. The disc was abeut 2 inches in
diameter. Beyond the g inch thickness of the target
itself, the target piece was machined down to a diameter
of about Y4 inch fo provide a projecting support 15 for
the main portion of thé target 3, said supporting extending
about 34 inch back fromy said target ifself. The diamstsr
of the target 3 itself was %42 inch.

The bottom end of projecting support 15 is fitted into a
zirconia supporting tube 16 at a considerable distance,
about ¥4 inch in one example, from the main target 3, in
order to reduce heat losses. The zirconia tube extsnds
downward along the axis of cylinder 7, and its lower end
17 is held in collar 18 by set screws 19, supporied from
the lower end of cylinder 7 in the bracket 29, shown in
Figure 3 held to said cylinder by the screw 25, or in some
other convenient manner. Other refractory materials
than zinconia can be used, the zirconia being given as an
example.

The whole internal unit or “mount” is thus supportad
from the Housekeeper seal thimbles 19, 28, set in the glass
base of “header” 26. The seals to the thimbles 18, 10
can therefore be made before the glass header 21 is sealed
to envelope 1, the sealing being accomplished in a manner
well-known in the art.

After sealing the header 21, to envelope 1, the lamp
can be exhausted in a manner usual in the art, throngh
the metal exhatist tube 22 which is brazed to the side of
one of the thimbles 18. The tube can then be filled with
argon at about 1% atmospheres absoluie pressure, for
example, and the exhaust tube 22 then sealed off to com-
plete the lamp. The exhaust tube 22 being of metal, for
example copper, can be flattened together at one part of
its length to seal the lamp from the exhaust system, and
then cut off at the flattened part. Such seals are well-
known in the art.

In operation, one of the tubes $ is connected to a water
inlet by connector 13, and the other tube @ 'is connected
to a water outlet by its connector. Water, or other cool-
ing fluid, is then circulated through the tubes %, therehy
keeping the disc 6 and shell 8 cool. A high frequency
source cf say 4 megacycles although other frequencies
can be used, is connected to coil 3, through which high
frequency current will accordingly flow. The magnetic
field inside said coil is concentrated, by disc $ and shell
8, around the refractory target 3, which is accordingly
heated by the currents induced in it. The target 3 be-
comes very hot, its temperature rising to about 3660° X.
if sufficient energy is supplied.

The light from the front surface of target 3 then travels
through the optical flat 2 to the plane in which it is to be
used.

The embodiment described is merely by way of illustra-
tion, and the invention is not limited to that embodiment.
Many modifications will be apparant to those skilled in the
art, without departing from the scope and spirit of the in-
vention. For example, the metal carbide targets can be
heated by means other than induction if desired.

What I claim is:

1. An electric induction lamp comprising a magnstic
field concentrator; a refractory induction target in opera-
tive relation therewith to be heated by the magnetic ficld
of said concentrator, the field in the immediate region of
the concentrator deteriorating the surface thereof in said
région during operation of the lamp, said target extending
away from said cohcentrator for a distance greater than
that over which appreciable déetérioration occurs.
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2. An electric induction lamp comprising a magnetic
field concentrator; a refractory induction target in opera-
tive relation therewith to be heated by said field, said tar-
got having a uniformly rough surface and the field in
the immediate region of the conceatrator being such as to
smoeoth the roughensd surface of the target in said region,
said target extending away from said concentrator for a
distance greater than that over which appreciable smooth-
ing of said target surface occurs.

3. An electric induction lamp comprising: a magnetic
field coucenirator including a disc having an opening
therein; and a refractory induction target extending with-
in said opening but spaced therefrom and projecting be-
yond the rim of the inner cpening in the direction of use-
ful light emission from the target.

4. An electric induction lamp comprising: a magnetic
field concentrator including a flat disc having an opening
therein; and a refractory induction target extending with-
in said opening but spaced therefrom and projecting be-
yond the plane of the disc in the direction of light emis-
sion from the target.

5. An electric induction lamp comprising: a magnetic
field concentrator including a disc baving an opening
therein; and a refractory induction target extending within
said opening but spaced therefrom and projecting beyond
the rim of the inner opening in the direction of light
emission from the targst, whereby the apparent bright-
ness of light emission from said target is substantially con-
stant over the lateral surface of said target on the side
from which useful light is emitted.

6. An electric induction lamp comprising: a magnetic
field concentrator including a disc having an opening
therein; and a refractory induction target extending within
said opening but spaced therefrom and projecting beyond
the rim of the inner opening in the direction of useful
light emission from. the target, a light-transmitting enve-
lope enclosing said concentrator and said target, and a
filling of gas in said envelope.

7. An electric induction Jamp comprising: a magnetic
field concentrator including a flat disc having an opening
therein; and a refractory induction target extending within
said opening but spaced therefrom and projecting beyond
the plane of the disc in the direction of light emission
from the target, a light-transmitting envelope enclosing
said concentrator and said target, and a filling of gas in
said envelope.

8. An electric induction lamp comprising: a magnetic
field concentrator including a disc having an opening
therein; and an induction target of a refractory material
selected from the group consisting of tantalum carbide,
zirconium carbide, hafnium carbide, said target extending
within said opening but spaced therefrom and projecting
beyond the rim of the inner opening in the direction
of useful light emission from the light.

9. An electric induction lamp comprising: a magnetic
field concentrator including a flat disc having an opening
therein; and an induction target of a refractory material
selected from the group consisting of tantalum carbide,
zirconium carbide, hafnium carbide, said target extending
within said opening but spaced therefrom and projecting
beyond the plane of the disc in the direction of light
emission from the target.

10. An electric induction lamp comprising: a magnetic
field concentrator including a disc having an opening

5 therein; and a refractory indoction target extending within
o t=3

said opening but spaced therefrom and projecting beyond
the rim of the inner opening in the direction of useful
slight emission from the target, said target not extending
beyond the rim of the inmer opening in the direction op-
posite to that of wseful light emission from the target.
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