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3 Claims.

The present invention relates to generators of
infra-red radiations useful in television and sig-
nalling.

A particular object of the invention is to pro-

5 vide an efficient source of infra-red radiations.
A further object of the invention is to provide a
generator whose radiations are confined substan-

tially to the infra-red range of from 8000-9000.

Angstrom units. Still other objects and advan-
tages of the invention will appear from the fol-
lowing detailed specification or from an inspec-
tion of the accompanying drawing.

The invention consists in the new and novel
combination of elements hereinafter set forth and
claimed.

The photocells which are available for use in
television and signal purposes have only a narrow
useful sensitivity region in the infra-red, with the
result that only a small portion of the radia-
oo tions which are generated by an incandescent
body, such as the filament of an incandescent
lamp, can be utilized, due to the broad spectrum
of these radiations. Moreover, not only are the
majority of the radiations emitted by such a
g5 source useless, so far as response of the photo-
cells is concerned, but they are also a great dis-
advantage, inasmuch as they greatly complicate
the problem of providing adequate ventilation for
the devices of which these light sources are a part,
with the usual relatively confined spaces. Hence
an improved source of infra-red, with selective
radiation in the response region of the phetocells,
has long been desired.

I have now discovered that under certain con-
ditions which I have determined an electric gas-
eous discharge in caesium vapor has the desired
characteristics. According to my invention, my
novel source of infra-red radiations is a caesium
vapor discharge device containing a rare gas, to-
gether with means to operate this device in such
a manner that the vapor pressure within the de-
vice is maintained within the limits of 0.0001 to
0.001 mm. pressure. This vapor pressure corre-
sponds to a temperature of from about 100° C. to
approximately 125° C.. The necessary tempera-
ture control is provided either by suitably regu-
lating the current density of the discharge, or also
in part by regulating the escape of energy from
the device,where a higheror lower current density
is desired. I have found that when operated un-
der these conditions the caesium vapor discharge
emits only several very weak lines in thevisible re-
gion, while the vast preponderance of the radiant
energy is concentrated in the two resonance lines
of caesium lying at 8521 and 8943 A, These radi-
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ations thus fall within the range of 8000-9000 A.
to which radiations most of the caesium photo-
cells on the market are especially sensitive.

Tt ig, of course, obvious that my novel discharge
device must have an envelope which transmits the
resonance radiations of caesium. Practically all
of the glasses ordinarily used for electric gaseous
discharge devices are highly transmitting in this
region, the well known “Thuringer” glass being
especially desirable for this purpose. The glass
used need not be particularly resistant to caesium,
since at the low operating temperature of 100-
125° €. the caesium vapor does not chemically at-
tack the glasses ordinarily used for discharge
tubes.

Since virtually all of the infra-red radiation of
my novel device is confined to the two resonance
lines of caesium, there is & singular freedom from
the loss producing and troublesome heat radia-
tions, outside of the response region of the photo-
cells, which have been unavoidable with the tem-
perature radiator type of infra-red source used
hitherto. Moreover, due to the concentration of
the infra-red radiation in these two useful lines,
my novel device has an efficiency as an infra-red
source for television and signalling purposes far
bevond that of any source hitherto available.

In some cases the efficiency of the generation
of infra-red radiations in my novel device is still
further increased by forming the vitreous envel-
ope of the device of a glass which, while highly
transmitting to the desired infra-red radiations,
is opaque {o visible radiations. In this case the
weak radiation from the discharge which lies in
the visible region is absorbed and converted into
heat inside of the tube wall, so that a smaller
wattage input is sufficient to maintain the desired
operating temperature.

For the purpose of illustrating my invention I
have shown in the accompanying drawing a gas-
eous discharge device, together with a schematic
diagram of the connections thereof, which con-
stitutes a preferred embodiment thereof.

As shown in the drawing my novel infra-red
source has a sealed tubular envelope | of any
suitable glass which is transmitting to infra-red
radiations in the region from 8000-9000 A., such
as Thuringer glass, for example. Or, where it is
desired to intercept the weak visible radiation, so
that all the energy emission will be confined to
the infra-red, I use a glass, such as the well known
Schott glass RGY, which is opaque to the visible
radiations but highly transmitting to the infra-
red radiations of a wave-length of from 8000-
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9000 A. At each end of the envelope | there is
located an activated thermionic cathode 2, here
illustrated as a well known type which is heated
by the discharge, although any other type can be
used where desired. Said cathodes are supported
on the inleads 3 which are sealed through the
ends of the envelope |. A small quantity § of
caesium, together with a suitable fixed gas, such
as neon or argon at a pressure at which low volt-
age starting is facilitated, is enclosed within the
envelope |{.

The inleads 3 are conneclied to a suitable
source of alternating current, an inductance 5
being included in series with the device. This
inductance, together with any ballasting resist-
ance that may be used, is so chosen that the cur-
rent flow between the electrodes 2 will be just
sufficient to keep the coolest spot on the envelope
| at a temperature of from 100-125° C., that is,
to maintain the caesium vapor pressure within
said envelope within the limits of .0001 to .001
mm. of mercury. TUnder these conditions the
visible light emitted by the discharge in the
caesium vapor will be virtually nil, while the

' infra-red radiation of the device is confined to

the resonance lines of 8521 and 8943 A. which I
have found to be especially useful for television
and signalling purposes.  Where the Schott glass
is used it is obvious that even the weak visible
radiations are cut off, the radiations being en-
tirely confined to the desired infra-red region.

This novel source of infra-red radiations is
Tar more efficient for television and signalling
purposes than any other source of infra-red
heretofore available, due to its concentration of
all the radiant energy in the particular infra-
region to which phofocells are especially sensi-
tive. Purthermore due to this concentration of
the energy in the useful region the troublesome
problem of disposing of the excess heat which
is inherently generated by other types of infra-
red sources has been entirely eliminated.

2,116,689

While I have described my invention by refer-
ence to a particular embodiment thereof, it is to
be understood that various additions, changes
and omissions, within the scope of the appended
claims, may be made in the structure illustrated
without departing from the spirit of my inven-
tion.

What I claim as new and desire to secure by
Letters Patent of the United States, is:—

1. A source of infra-red radiations comprising
a sealed envelope of a vitreous material which
transmits the infra-red resonance lines of cae-
sium, caesium within said envelope in an amount
sufficient to support a discharge having the char-
acteristics of caesium vapor, a pair of electrodes
sealed therein, and means to limit the discharge
current between said electrodes to a value which
will maintain the vapor pressure within said en-
velope within the range of from .0001 to .001 mm.
of mercury, whereby substantially all of the ra-
diant energy emitted by said discharge ig con-
fined to the infra-red resonance lines of caesium.

2. A source of infra-red radiations comprising
a sealed envelope of a vitreous material which
transmits the infra-red resonance lines of cae-
sium but which is opaque fo visible radiations,
caesium within said envelope in an amount suffi-
cient to support a discharge having the charac-
teristics of caesium vapor, and a pair of elec-
trodes sealed therein.

3. A source of infra-red radiations compris-
ing a sealed envelope of a vitreous material which
transmits the infra-red resonance lines of cae-
sium but which is opaque to visible radiations,
caesium in an amount sufficient to support a dis-
charge having the characteristics of caesium
vapor and a fixed gas within said envelope, and
a pair of electrodes sealed therein.

ROBERT ROMPE.
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