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This invention relates to sources of radiant energy for 
use in such instruments as spectroneters, gas analyzers, 
etc., and is concerned more particularly with a novel de 
vice for producing radiation, which includes a glower of 
the Nernst type and means for bringing the glower rap 
idly to operating condition. 
At the present time, infrared spectrometers require a 

Source of radiant energy which is especially strong in the 
range from two to fifteen microns and up, and one source 
of such radiation, which is in common use, is the silicon 
carbide rod sold commercially under the trade name 
“Globar.” While such a rod is satisfactory in most re 
spects, it must frequently be of such size as to require 
water cooling and the provision of such cooling means is 
sometimes inconvenient. A second source of infrared 
radiation in general use is the Nernst glower, which is a 
body composed of rare earth oxides and can be operated 
without cooling means at temperatures higher than may 
be reached with rod sources. However, the glower has 
a negative temperature coefficient of resistance and it is 
essentially non-conductive at room temperature with its 
resistance decreasing as its temperature is raised. Be 
cause of this characteristic, a glower requires for its func 
tioning an external source of heat to raise its tempera 
ture and thereby lower its resistance, until it becomes 
conductive and is in operating condition. The heating of 
the glower to place it in condition for use requires time, 
particularly if the construction of the instrument is such 
that heat can be applied at one side only of the glower, 
and the loss of instrument time resulting from the re 
quirement that the glower be externally heated before 
use is an objection to the glower. 
The present invention is directed to the provision of 

a novel device for producing radiation, which contains 
a glower but requires less time than prior glower sources 
for bringing the glower to operating condition. The new 
device includes a main source of voltage, a heater so 
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when the heater is functioning. The subsidiary source 
of voltage is the secondary winding 15 of a transformer 
i6 and the heater is connected across the winding ter 
minals and the connections include means for reducing 
the magnitude of the subsidiary voltage. Any suitable 
expedient may be employed for the purpose, as, for ex 
annple, the connections may include an adjustable re 
sistor, which can be adjusted to increase its resistance 
and effect a corresponding reduction in the subsidiary 
voltage applied to the heater, or the connections may in 
clude a Switch, which can be opened to cause the sub 
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sidiary voltage impressed on the heater to be reduced 
to zero. The means for reducing the subsidiary voltage 
is automatically operated and, in the circuit illustrated, 
the reducing means is the switch 37, which is mechani 
cally connected to the adjusting elenient of the variabie 
resistor 2 and is opened through that mechanical con 
nection as soon as the element is moved to increase the 
resistance of resistor 2 above a selected value. The 
primary winding 8 of the transformer is energized from 
any suitable source and, in the instrument shown, is con 
nected across the terminais 6 and E. 
A detector responsive to radiation and illustrated as 

a phototube i9 is disposed adjacent the glower in po 
sition to receive radiation therefrom and the output of 
the detector is fed into a conventional differential ampli 
fier 20, where it is compared with a reference voltage 
derived from any suitable source, such as a potentiome 
ter 2 receiving current from a source 22. Any excess 
of the output of the detector over the reference voltage 
is amplified and fed to an actuator 23 operating the mov 
able element of resistor 2. The combination of the vari 
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placed as to heat the glower, and a subsidiary source of . 
voltage, which can be impressed upon the heater. The 
main and subsidiary Sources of voltage can be connected 
in series aiding and the sum of the voltages can be in 
pressed upon the glower, so that the glower will be 
come conductive at a lower temperature and a shorter 
heating time will be required to bring the glower to that 
temperature. After the glower has become conductive, 
the magnitude of the subsidiary Source of voltage is au 
tomatically reduced and the subsidiary Source remains in 
this condition, until used again in starting the glower. 

For a better understanding of the invention, reference 
may be made to the accompanying drawing, the single 
figure of which is a circuit diagram of the new device. 
The form of the device illustrated in the drawing com 

55 

60 

35 

prises terminals 10, 11, to which an A. C. line voltage 
may be applied. The terminal 10, is connected through 
a variable resistor 12 to a Nernst glower i3, which is a 
typical body made up of earth oxides. The glower is in 
turn connected through a heater 4 to the terminal: 1 
and the heater is so positioned as to heat the glower, . . 

able resistor and its actuator may take various forms, 
and the resistor may be of the carbon pile type and ac 
tuated by a solenoid. Another suitable actuator is that 
shown in Cohen Patent 2,550,779, issued May 11, 1951. 

In the operation of the device illustrated, A. C., line 
voltage applied to the terminals ( and A appears across 
the primary winding A3 of transformer i6 and the clos 
ing of switch 7 causes the voltage developed across the 
secondary winding 15 of the transformer to operate heater 
14. With a line voltage of 117 volts, for example, the sec 
ondary voltage may be 20 volts. The heater and the 
transformer secondary winding are so connected to the 
glower that the line voltage and the voltage developed 
across the secondary winding of the transformer are in 
series aiding relation with the result that the voltage 
across the glower when it is virtually non-conductive is 
the sum of the two voltages and, in the example given, is 
equal to 137 volts. Since a voltage greater than line 
voltage is impressed upon the glower in its non-conductive 
state, it becomes self-conductive at a lower temperature 
than would be required if line voltage - only were im 
pressed upon it. 
When the temperature of the glower has been increased 

sufficiently to permit it to pass enough current to raise its 
temperature further with an accompanying lowering of 
its resistance, the glower emits radiation, which falls 
upon the detector 9. So long as the output of the de 
tector is below the reference voltage, the secondary wind 
ing of the transformer is connected to heater 34 and the 
sum of the line and the transformer secondary voltages 
is impressed upon the glower. As soon as the phototube 
output exceeds the reference voltage, the amplified differ 
ence in voltages, or error signal, causes the resistor actu 
ator to operate the resistor 2 to increase its resistance 
from its minimum value. The movement of the adjust 
able element of the resistor then opens switch 7, so that 
thereafter the body and heater have line voltage only 
impressed thereon. Under these conditions very little 
voltage drop is developed across the heater because it 
has much less impedance value than the glower. Conse 
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quently, nearly all the line voltage is impressed upon the 
glower. During the operation of the device, the photo 
tube acts through the means described to regulate re 
sistor 2 and keep the output of radiation from the glower 
13 within selected limits. 

It will be apparent to those skilled in the art that the 
amount of radiation which will actuate the device to re 
move the subsidiary voltage from the heater and the 
glower, is determined by the adjustment of the variable 
reference signal. The setting of the variable tap on po 
tentiometer 21 therefore may be used to effectively con 
trol the amount of emitted radiation from glower 13 
which will render the heater substantially inoperative and 
simultaneously reduce the voltage across the glower 3. 

In the infrared spectroscopy art it is most desirable to 
be able to control and adjust this operative point from 
outside the instrument without risking any interference 
with the radiation source itself. The present invention 
embodies this most desirable feature in addition to the 
novel arrangement by which several of the components 
of the combination perform dual and simultaneous func 
tions. 

I claim: 
1. In a device for producing radiation, the combina 

tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
Source of voltage and said body and positioned to raise 
the temperature of said body, a subsidiary source of volt 
age, means for impressing said subsidiary voltage across 
said heater and in series aiding relation to said main volt 
age, and radiation-sensitive means for controlling the flow 
of current through said body including means for dis 
connecting said subsidiary voltage in response to a de 
terminable amplitude of radiation by said body. 

2. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current herethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
the temperature of said body, a subsidiary source of volt 
age, means for impressing said subsidiary voltage across 
said heater and in series aiding relation to said main volt 
age, and adjustable current controlling means responsive 
to the radiation of said body for regulating the flow of 
current therethrough, including means for disconnecting 
said subsidiary voltage after a determinable radiation out 
put of said body. 

3. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
the temperature of said body, a subsidiary source of volt 
age, means for impressing said subsidiary voltage across 
said heater and in series aiding relation to said main 
voltage, and adjustable current controlling means respon 
sive to the radiation of said body for regulating the flow 
of current therethrough, including means for disconnect 
ing said subsidiary voltage after a determinable ampli 
tude of said current flow. 

4. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
ihe temperature of said body, means for deriving a sub 
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sidiary voltage from said main source of voltage, means 
for impressing said subsidiary voltage across said heater 
and in series aiding relation to said main voltage, and 
radiation-sensitive means for controlling the flow of cur 
rent through said body including means for disconnect 
ing said subsidiary voltage in response to a determinable 
amplitude of radiation by said body. 

5. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
the temperature of said body, a subsidiary source of volt 
age, means for impressing said subsidiary voltage across 
said heater and in series aiding relation to said main volt 
age, and means responsive to the radiation of said body 
for producing a signal as a function of the intensity there 
of, a source of reference signal, means connected to re 
ceive said radiation intensity signal and said reference 
signal for producing an output signal as a function of 
the difference therebetween, and means responsive to a 
determinable output signal for disconnecting Said sub 
sidiary voltage. 

6. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
the temperature of said body, a subsidiary source of volt 
age, means for impressing said subsidiary voltage across 
said heater and in series aiding relation to said main volt 
age, and means responsive to the radiation of Said body 
for producing a signal as a function of the intensity there 
of, a source of reference signal, means connected to re 
ceive said radiation intensity signal and said reference 
signal for producing an output signal as a function of the 
difference therebetween, and means for continuously reg 
ulating the current flow through said body in accordance 
with the amplitude of said difference signal, including 
means for disconnecting said subsidiary voltage in re 
sponse to a determinable amplitude of said difference 
signal. 

7. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
the temperature of said body, a transformer having its 
primary winding connected across said main source of 
voltage and its secondary winding connected to said heater 
for impressing a subsidiary voltage thereacross in series 
aiding relation with said main voltage, radiation-sensitive 
means for controlling the flow of current through said 
body including means for disconnecting said subsidiary 
voltage in response to a determinable amplitude of radia 
tion by said body. 

8. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
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ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
the temperature of said body, a transformer having its 
primary, winding connected across said main source of 
voltage and its secondary winding connected to said 
heater for impressing a subsidiary voltage thereacross in 
series aiding relation with said main voltage, radiation 
sensitive means for controlling the flow of current through 
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said body including means for disconnecting the second 
ary winding of said transformer from said heater in 
response to a determinable amplitude of radiation by 
said body. 

9. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
source of voltage and said body and positioned to raise 
the temperature of said body, a subsidiary source of 
voltage, means for impressing said subsidiary voltage 
across said heater and in series aiding relation to said 
main voltage, and means responsive to the radiation of 
said body for producing a signal as a function of the 
intensity thereof, a source of reference signal, means 
connected to receive said radiation intensity signal and 
said reference signal for producing an output signal as 
a function of the difference therebetween, variable im 
pedance means connected in circuit with said body and 
said main voltage source, means to continuously vary 
the effective value of said impedance in accordance with 
the amplitude of said difference signal, said last-named 
means including means for disconnecting said subsidiary 
voltage from said heater in response to a determinable 
amplitude of said difference signal. 

10. A device for producing radiation in accordance 
with claim 1 wherein the means for disconnecting said 
Subsidiary voltage comprises a relay-operated switch. 

11. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body and positioned to raise the temperature of 
said body, a subsidiary source of voltage derived from 
said main source of voltage, means for impressing said 
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subsidiary voltage across the heater and in series aiding 
relation with said main voltage, whereby an increased 
amplitude of voltage is impressed upon said body when 
it is substantially non-conductive and said body is simul 
taneously heated to a conductive condition. 

12. In a device for producing radiation, the combina 
tion of a body of material capable of emitting radiation 
in response to the flow of electrical current therethrough 
and having a negative temperature coefficient of resist 
ance, a main source of voltage connected in circuit with 
said body, a heater serially connected between said main 
Source of voltage and said body and positioned to raise 
the temperature of said body, a subsidiary source of 
voltage, means for impressing said subsidiary voltage 
across said heater and in series aiding relation to said 
main voltage, and means responsive to the radiation of 
said body for producing a signal as a function of the 
intensity thereof, an adjustable reference signal, means 
connected to receive said radiation intensity signal and 
said reference signal for producing an output signal as 
a function of the difference therebetween, variable im 
pedance means connected in circuit with said body and 
said main voltage source, means to continuously vary 
the effective value of said impedance in accordance with 
the amplitude of said difference signal, said last-named 
means including means for disconnecting said subsidiary 
voltage from said difference signal dependent upon the 
adjustment of said reference signal. 
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