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A thermal energy receiver having an infrared detector 
array mounted in a detector-vacuum module and a re 
frigerator for cooling the detector to an operating 
temperature is disclosed. The detector-vacuum mod 
ule includes a dewar having a cold finger supporting a 
detector array mount and an infrared detector array 
attached to the mount. The refrigerator includes a 
cold finger having at one end a heat transfer mecha 
nism, a regenerator-displacer having an annulus struc 
ture, and an off-axis drive mechanism interconnecting 
the regenerator-displacer and a compressor piston to a 
driver motor. The heat transfer mechanism provides 
greater efficiency in cooling the detector array, the 
annulus provides a cryogen passage from the compres 
sor to the regenerator-displacer throughout reciproca 
tion thereof to eliminate "dead-space" when the dis 
placer is mounted in a closed cylinder, and the off-axis 
drive mechanism structure provides a large bearing 
structure which resists axial movement due to shock 
vibration. 

ABSTRACT 

16 Claims, 8 Drawing Figures 
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3,851,173 

THERMAL ENERGY RECEIVER 

This invention relates to a thermal energy detector 
and more particularly to an infrared receiver, 

In the past infrared receivers have had the detector 
array permanently mounted upon the cold finger of the 
refrigerator, and the refrigerator has been either an 
open cycle or closed cycle refrigerator system. 
Many problems have resulted from use of the above 

mentioned structures in infrared receivers. These prob 
lems stem from the reliability, maintainability, power, 
heat dissipation, and weight of such prior art systems. 
For example, the reliability of the prior art systems 
have been dependent upon the mean time before fail 
ure of the refrigerators rather than the detectors; thus, 
an improved refrigerator would increase the life time of 
the receiver. For another example, the maintenance of 
the receiver, with the detector permanently attached to 
the refrigerator, has required that the entire receiver be 
returned for repair. Thus, a modular construction 
would permit the interchange of parts and result in sub 
stantial savings in the maintenance and repair of infra 
red receivers, 
Accordingly, it is an object of this invention to pro 

vide an improved, highly reliable thermal energy re 
ceiver which is economical to manufacture. 
Another object of the invention is to provide a modu 

lar thermal energy receiver, which is easy and economi 
cal to maintain and repair. 

Still another object of the invention is to provide an 
efficient refrigerator system for a detector-vacuum 
module of the thermal energy receiver. 
Yet another object of the invention is to provide a de 

tector-vacuum module for an infrared receiver which 
is readily detached from the refrigerator system for re 
placement purposes. 
A further object of the invention is to provide a heat 

transfer mechanism for increasing the thermal transfer 
efficiency between the detector-vacuum module and 
the refrigerator of the thermal energy receiver. 
The above and other objects of this invention are ac 

complished by providing a modular type thermal en 
ergy receiver which comprises four separate or inde 
pendent modules; namely, a cryogenic cooler or refrig 
erator, an optical scanner, a detector-vacuum module, 
and an electro-optics module. The cryogenic. cooler 
may be, for example, either a Joule-Thomson cooler or 
cryostat, or a closed cycle refrigerator such as that dis 
closed in U.S. Pat. No. 3,334,491 issued Aug. 8, 1967. 
The refrigerator disclosed in the patent has been modi 
fied to incorporate novel features such as a modified 
off-axis drive mechanism and cryogen line arrangement 
between the compressor and cold chamber to improve 
the cooling efficiency and reliability of the refrigerator. 
A novel heat transfer mechanism is provided between 
the refrigerator cold finger and the cold finger of the 
detector vacuum module for the efficient cooling of the 
detector array mounted in the detector-vacuum mod 
ule. The removable detector-vacuum module includes 
a cooling member mating with either the cryostat or the 
cold finger of the refrigerator. The cooling member of 
the detector vacuum-module forms the interior wall of 
a dewar vacuum chamber and has electrical leads 
etched thereon to connect the detectors of the detector 
array to the multiple pin outlets for the electro-optics 
module connectors. The electro-optics module may be, 
for example, that disclosed in U.S. Pat. No. 3,742,238 
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2 
issued June 26, 1973, and assigned to common assignee 
Texas Instruments Incorporated. 
Other objects and features of this invention will be 

come more readily apparent from the following de 
tailed description when read in conjunction with the 
accompanying drawings in which: 
FIG. 1 is a block diagram of the thermal energy re 

ceiver constituting the subject matter of this invention; 

FIG. 2 is an isometric view of the infrared receiver 
embodiment of the invention; 
FIG. 3 is a view, partly in section, disclosing the off 

axis drive mechanism and cryogenic flow system of the 
refrigerator, 
FIG. 4 is a view, partly in section, disclosing the 

motor drive mechanism for the off-axis drive mecha 
nism of the refrigerator; 
FIG. 5 is a plot of the operating cycle of the refrigera 

tor; 
FIG. 6 is a partial view of the infrared receiver show 

ing the details and relationship of the heat transfer 
mechanism to the refrigerator cold finger and the cold 
finger of the detector-vacuum module; 
FIG. 7 is a view partly in section showing the relation 

ship of the parts of the detector-vacuum module to the 
cold finger of the refrigerator; and 
FIG. 8 is an exploded view of the cryostat and 

adapter embodiment of the invention. 
Referring now to the drawings, the thermal radiatio 

receiver 10 is shown in FIG. 1 as a block diagram to ill 
lustrate the operational relationship of the major com 
ponents. The thermal radiation receiver 10 (FIGS. 1 
and 2) comprises an optical scanner 11, detector array 
12, electro-optics 14, vacuum module 16, and refriger 
ator 18. The detector array 12 is in the path of incom 
ing thermal energy scanned by optical scanner 11 to 
which it is responsive to produce electrical signals rep 
resentative of the thermal energy image impinging 
thereon. The electrical signals of the detector array 12 
are processed for display in a selected one of many 
electro-optical systems 14. An example of a suitable 
electro-optics display system is the system of previously 
referred to U.S. Pat. No. 3,742,238 issued June 26, 
1973. The detector array 12 is mounted for cooling in 
a detector-vacuum module 16. The detector or detec 
tor array 12 of the detector-vacuum module 16 is 
cooled by a suitable cooler such as, for example, a re 
frigerator 18 or cryostat 18 (FIG. 8). The refrigerator 
18 (FIGS. 1 and 2) must have a sufficient cooling ca 
pacity to cool the detector array to its operating tem 
perature. The system hereinafter described is particu 
larly suitable for cooling an infrared detector array 
such as, for example, a mercury, cadmium telluride de 
tector array to a temperature of about 77K or below. 

In the preferred embodiment of the invention the 
thermal energy detector 10 is cooled by a closed cycle 
refrigerator such as a Stirling Cycle Cooler 20 (FIG. 3). 
The refrigerator system is comprised of two major com 
ponents; namely, a compressor 22 and a cooling head 
24. The major components are interconnected by a 
common drive mechanism 26 driven by a motor 28. Ex 
cept for the cooling head which is attached to housing 
30, all of the components are mounted in the housing 
30. The working fluid or cryogen, which may be for ex 
ample, helium, flows freely between the compressor 
and cooling head as will be hereinafter described; that 
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is, no valves are included in the cyrogen system for con 
trolling the flow of the cryogen. The compressor 22 is 
preferably an air cooled, dry lubricated unit of single 
piston design. The cooling head 24 (FIG. 3) consists of 
a regenerator-displacer 32, and an annulus 34 which, 
as shown, is formed as an integral part of the regenera 
tor-displacer 32. 
The motor 28 (FIG. 4) may be, for example, an elec 

trical motor of about one-twentieth horsepower pow 
ered by either a d.c. or a.c. source of power to rotate 
a drive shaft 36 mounted in ball bearings 38. Drive 
shaft 36 is connected to a geared speed reducer consist 
ing of spur gears 40 and 42. Spur gear 40 is a driving 
pinion gear 40 and the other spur gear 42 is a driven 
gear. The driven gear 42 is mounted on output shaft 44 
journaled in ball bearings 46. The output shaft 44, 
which is driven at about 1,500 rpm, has an eccentric 
cam 48 (FIG. 3) mounted thereon engaging bearing 
surface 50 of master piston connecting rod 52. The 
master piston rod 52 (FIG. 3) is connected to compres 
sor-piston 54 by pin 56 passing through the piston's 
skirt. The compressor piston 54, which has a diameter 
of about 1 inch, is mounted in compression cylinder 58, 
formed in housing 30. A boss 60 is formed on the eye, 
which has a diameter of about 1 inch, of the master rod 
52 at right angles to the rod portion thereof. An auxili 
ary or slave rod 62 has one end pivotally connected to 
the boss 60 by pin 64 and at its other end pivotally con 
nected to ears 66 of the regenerator-displacer 32, 
which has a diameter of about 4, inch, mounted in a 
cylinder or cold finger 70. This off-axis drive mecha 
nism, when driving the piston and regenerator 
displacer of the above-mentioned sizes, produces no 
force couple about the crank axis, and the master rod 
provides a wide bearing seat on the crank that resists 
rod rotation while maintaining low bearing loads. It has 
been found that this arrangement increases substan 
tially the reliability of the refrigerator. 
The regenerator-displacer 32 includes a displacer 

cylinder 72 enclosing a heat exchanger 74 such as, for 
example, a plurality (about 850) of fine (about 
325-400) mesh metal (stainless steel) screens. The dis 
placer cylinder 72 is about 6 inch in diameter and is 
made of plastic such as, for example, Lexan or fiber 
glass. An annulus 34 is formed in the periphery of the 
cylinder 72 adjacent the ear bearing end. As the annu 
lus 34 is formed as part of the reciprocating regenera 
tor-displacer, it is referred to as a floating annulus. A 
plurality of ports 78 are provided in the bottom of the 
annulus 34 which provide passages to the heat ex 
changer 74. The cylinder 72 has a plurality of ports 80 
in the end opposite the annulus 34; these ports provide 
passages into a cold chamber 82 defined by the space 
between the cylinder 72 and the interior of cold finger 
70. The annulus 34 of the cylinder 72 is sealed off from 
the cold chamber 82 and the off-axis drive mechanism 
chamber by a pair of seals 84 and 86 such as those sold 
under the trademark Bal Seals (a spring loaded Teflon) 
which are in sealing engagement with the interior of the 
cold finger 70 above and below the annulus 34. These 
seals 84 and 86 also provide axial motion guides for the 
regenerator-displacer. The floating annulus substan 
tially eliminates the "dead space" of systems utilizing 
a stationary cylinder with a reciprocating heat ex 
changer mounted therein. The only dead space being 
that of the annulus 34. The minimum annulus volume 
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4. 
is determined by the allowable pressure drop therein. 

The cold finger 70 has a lower portion defined by an 
outwardly extending flange 88 and an open end 89. The 
open end 89 is seated in a bore provided therefore in 
the housing 30. A sealing ring 90 seals the space be 
tween the cold finger 70 and the housing 30 to prevent 
the escape of cryogen from that part of the housing 30 
enclosing the off-axis drive mechanism 26. A retaining 
member 94 has a lower flange 96 attached to housing 
30 and an upper flange 98 which has an annular recess 
100 in which the flange 88 of the cold finger is seated. 

The cold finger 70 has a manifold 102 having a plu 
rality of ports 104 in communication with the annulus 
34 of the regenerator-displacer 32. The manifold 102 
is also in communication with an air cooled passage 
106 of housing 30 opening into the compression cylin 
der 58. 
The volumes of the compression cylinder 58, housing 

passage 106, cold finger manifold 102, regenerator 
displacer annulus 34, cylinder 72, and cold chamber 82 
form the cryogen line which is filled with a suitable 
cryogen such as, for example, helium. 

In operation, the regenerator-displacer 32 and the 
compression piston 54 being connected to the off-axis 
drive mechanism 26, operate along intersecting axes 
and 90 out of phase with one another. Thus, as the 
regenerator-displacer 32 reciprocates, the volume of 
the cold chamber 82 decreases and increases in accor 
dance with the following description of one operating 
cooling cycle. 
The refrigeration cycle may best be understood be 

referring to FIG. 5 wherein the letters A, B, C, and D 
represent the positions of the regenerator-displacer 32 
and the compression piston 54 as follows: positions A 
and B represent respectively the top dead center posi 
tions of the regenerator-displacer and the compressor 
piston, and positions C and D represent respectively 
the bottom dead center positions of the regenerator 
displacer 32 and the compressor piston. It is known 
that in the Stirling Cycle the cryogen flowing through 
the regenerator-displacer absorbs heat from the regen 
erator mass during its flow from the colder end of the 
regenerator to the hotter end and gives up heat to the 
regenerator mass during its flow from the hotter end to 
the cooler end. It is also known that the cryogen is 
cooled and densified in passing through the regenera 
tor-displacer and during its expansion in the cold cham 
ber. Thus, at position A the regenerator-displacer 32 
has reached top dead center and the compressor piston 
54 has reached the mid-point of its compression stroke 
in cylinder 58. At this point the cryogen pressure is ap 
proaching its maximum value and the volume of the 
cold chamber is increasing from a minimum. The re 
generator mass is absorbing heat from the cryogen. At 
position B the regenerator-displacer 32 has been with 
drawn through the cryogen flowing into the cold cham 
ber and the volume of the cold chamber has increased 
to one-half its maximum; the compressor piston 54 has 
arrived at top dead center to complete its upward 
stroke. The cryogen has passed its maximum pressure 
point and the pressure has returned to an intermediate 
value. At point C the regenerator-displacer 32 is at bot 
tom dead center and the compression piston 54 has 
proceeded downwardly to the midpoint of compression 
cylinder 58. The cryogen pressure has further de 



S 
creased and the cold chamber is at its maximum vol 
ume. The cryogen at this point is approaching the com 
pletion of its expansion and its flow is back through the 
regenerator mass collecting heat on its way to the com 
pression cylinder 58. At point D, the regenerator 
displacer has moved upwardly to reduce in half the vol 
ume of the cold chamber 82 and the compressor piston 
has reached bottom dead center. At this point the cryo 
gen has passed its lowest pressure point and the pres 
sure is on the rise; the volume of the cold chamber has 
passed its maximum volume and its volume has re 
duced to about one-half its maximum volume. The 
cryogen is now being compressed and is flowing out of 
the compression cylinder 58. The cycle is completed 
when the regenerator-displacer returns to its position at 
point A. It will be understood that the heat of compres 
sion of the cryogen is dissipated through the housing 30 
and the cryogen enters the regenerator at the ambient 
temperature on its way to the cold chamber 82 where 
it reaches its cooling temperature, and upon its return 
through the regenerator mass it collects heat and leaves 
the regenerator at the ambient temperature and reen 
ters the compression cylinder for another cycle. 
The cold finger 70, as previously mentioned, is 

cooled by the extraction of heat therefrom by the re 
frigerator and in the past, the detector array was 
mounted directly on the exterior wall of the cold finger 
70 and the dewar was formed therewith. However, to 
improve maintenance capability a detector-vacuum 
module 6 (FIG. 7) which is removable from the cold 
finger 70 is used in the embodiment of the present in 
vention. To alleviate the loss of cooling capacity the 
cold finger 70 is provided with a heat transfer mecha 
nism 110 (FIG. 6). The heat transfer mechanism in 
cludes a coupling member 112 having an 'H' cross 
section. The lower portion of the coupling member 112 
is configured after the configuration of the cold finger 
70 upon which it is mounted and secured by brazing, 
for example. The upper portion of the coupling mem 
ber is opened and seats a coil spring 114 together with 
a depending portion of flanged member 116. The 
spring 114 biases the flanged member 116 into engage 
ment with the detector-vacuum module 6. The heat 
transfer mechanism may be coated with a material hav 
ing a high heat transfer coefficient such as a silver filled 
silicon grease, or the flanged member 116 may include 
a flexible heat transfer strip 118 of a heat conducting 
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metal as shown in dotted lines in FIG. 6. The heat con 
ducting metal flex strip 118 has one end portion at 
tached to the flanged member 116 and the other end 
attached to the cross member of the coupling member 
112, or if the cross-member is cut out as shown in FIG. 
6, to the end of the cold finger 70. Another arrange 
ment for the heat transfer mechanism 110 eliminates 
the coupling member 12 by making the flanged mem 
ber 116 a coupling member which fits slidingly over the 
cold finger with the spring 14 therebetween. 
The detector-vacuum module 16 (FIG. 7) includes a 

cylinder or second cold-finger 120. The cylinder 120 
has walls 122 formed of a suitable insulating material 
such as a hard glass sold as Corning Glass No. 7052, an 
open end and a closed end 124 of a suitable metal or 
glass. The metal end 124 is constructed of a metal alloy 
having a glass matching coefficient of expansion such 
as the metal alloy sold under the trademark Kovar. The 
combination of Corning Glass No. 7052 and Kovar is 
preferred as the temperature coefficients of expansion 
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are compatible. The open end of the cylinder is formed 
by a metal ring 126 also constructed, for example, of 
the Kovar metal alloy. The metal ring 126 is attached 
to an adapter 128 having a lower flange 130 and an 
upper support flange 32. The lower flange 130 re 
ceives O-ring 134 and fasteners such as screwed or 
bolts 136 for attachment to the upper flange 98 of the 
cold finger retaining member 94. 
The detector array 12 is attached by a suitable bond 

ing material such as an epoxy to a mount 38 attached 
to the metal or glass end 124 of cylinder 120. A plural 
ity of leads 140 (220 for a 180 element detector array) 
are provided which connect the detectors of the detec 
tor array 12 to a plurality of lead terminals 142 of leads 
44. The lead terminals 142 are formed on insulating 

material attached to the metal end 24, and the leads 
140 are attached by any suitable technique such as ball 
bonding. The leads 144 are preferably metalized on the 
glass walls 122 of cylinder 120, and are connected to 
ends of a lead pattern 146 formed on a flat annular disk 
148. The disk 148 is formed from an insulating material 
which, for example, may be of a ceramic material. The 
annular ring 148 circumscribes the cylinder 120 and is 
supported by the upper support flange 132. The lead 
pattern 146 may be formed by metalizing a lead pattern 
on the ceramic ring 148. 
The lead pattern 146 includes at ends opposite those 

connected to leads 44 a plurality of terminals con 
nected to conductor posts 150 mounted in holes in the 
ceramic ring 148. The posts 150 extend above and 
below the ceramic ring 148. A plurality of resistor bias 
ing packs 152 are attached beneath the ceramic ring 
148. For example, four biasing packs 152 are provided 
- each carrying 45 resistors 154 connected to the 
lower ends of conductor posts 150. The lower ends of 
posts 150 are also attached to a corresponding number 
of leads which may be formed on an "H" film 156 hav 
ing their other ends attached to receptacle 157 for the 
electrical input terminals of the detector-vacuum mod 
ule 16. The receptacle 157 is supported by bracket and 
gusset 160. The electrical input terminals 158, which 
are connected to the output terminals 157 of the infra 
red receiver, are attached to the electro-optics package 
14, and supply a bias for the detector circuits from a 
bias power source and receive the biased output of the 
detector array 12, 
The detector array 12 is enclosed by a cylinder 166 

having an open end secured to a flange of adapter 170. 
The other end of the adapter is attached to a support 
member 172 sealing the adapter 170 to the ceramic 
ring 148 to form a vacuum chamber 174 between the 
cylinders 120 and 166. A pinch tube 175 is used to pro 
vide the vacuum in vacuum chamber 174. 
The vacuum chamber is equipped with a getter 176 

mounted in cylinder 166. The active getter 176 is con 
nected to a source of power (not shown) and fired on 
an as required basis to maintain the vacuum in the vac 
uum chamber 174. The getter 176, which may be, for 
example, SAES non-evaporable active getter material, 
extends substantially the life of the detector-vacuum 
module 16. A shield 178 surrounds a substantial por 
tion of the walls of cylinder 120 to protect the cold fin 
ger and cylinder 122 from the action of the getter 176 
and to reduce dewar thermal heat leak; it is mounted 
in the support member 172. 
A housing 180 encloses the components of the detec 

tor-vacuum module 16. The housing 180 has an in 



3,851,173 
7 

wardly extending flange 182 to which a retaining mem 
ber 183 is attached by screws 184 to support flange 30 
for rotation. The rotation of flange 130 permits posi 
tional adjustment of the detector array to the optical 
scanner 11 to effect proper scanning action for the field 
of view. 
The biased outputs of the detectors of the detector 

array 12 are fed to the electro-optical system 4. Al 
though the electro-optical system 14 is determined by 
the type of display desired, many systems are known to 
those skilled in the art. A suitable electro-optical sys 
tem is shown in the above-mentioned U.S. Pat. No. 
3,742,238 issued June 26, 1973. 

In another embodiment of the invention the refriger 
ator is replaced by a suitable cryostat such as, for exam 
ple, Joule-Thomson cryostat 18' shown in FIG. 8. To 
provide a versatile system; that is, one which can use 
either a refrigerator or a cryostat with the detector 
vacuum module, the detector-vacuum module 6 is de 
signed to receive the cold finger 70 of the refrigerator 
or an adapter member 186 (FIG. 8) for a cryostat. The 
adapter 186 is made of a suitable material such as, for 
example, an expanded synthetic resinous material sold 
under the trademark Styrofoam. To make a cryostat 
operative it is essential that the cryogen pass down the 
cryostat walls in close approximation thereof. The 
adapter 186 fills the space between the cylinder 120 of 
the detector-vacuum module and the cryostat 18 nec 
essary for the proper operation of the cryostat. 
In operation of the infrared receiver 10, the refrigera 

tor 18 is activated to cool the detector array 12 to its 
operating temperature. The infrared receiver 10 is then 
directed to a desired field of view; infrared energy ema 
nating from the subject of the field of view impinges 
upon the detectors of the detector array 12. The detec 
tors produce electrical signals representative of the in 
tensity of the infrared energy. These electrical signals 
are biased by a standard bias to provide signals of a 
strength suitable for processing by the electro-optical 
system 14. Processing includes amplification of the sig 
nals and applying them to light emitting diodes for pro 
ducing visible light signals which may be televised, dis 
played upon a screen, or viewed directly as desired. 
Although several embodiments of this invention have 

been described herein, it will be apparent to a person 
skilled in the art that various modifications to the de 
tails of construction shown and described may be made 
without departing from the scope of this invention. 
What is claimed is: 
1. An infrared receiver comprising: 
a, an infrared detector in a scanning path of infrared 
energy emanating from a source thereof for pro 
ducing electrical signals representative of imping 
ing infrared energy; 

b. a detector-vacuum module including an elongated 
vacuum chamber one end wall of which forms a 
first cold finger having integral therewith a seat 
portion rigidly supporting the infrared detector 
thereon, and an electrical conductor means cou 
pled to the detector for collecting the electrical sig 
nals produced by the detector; 

c. a refrigerator means having a motor driven com 
pressor, a cooling member including a second elon 
gated cold finger, means for selectively coupling 
the second cold finger of the cooling member in 
sealing engagement within and in conductive 
contact with said end of the first cold finger of the 
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8 
detector-vacuum module for cooling the detector 
to an operative temperature for producing the elec 
trical signals, said detector-vacuum module remov 
ably attached to said cooling member; and 

d. an electro-optical system coupled to the electrical 
conductor means of the detector-vacuum module 
for processing video signals from the electrical sig 
nals produced by the infrared detector. 

2. An infrared receiver according to claim wherein 
said infrared detector is a mercury cadmium telluride 
detector array. 

3. An infrared receiver comprising: 
a. an optical scanner for scanning a scene; 
b. an infrared detector in the scanning path of infra 
red energy emanating from the scene scanned by 
the optical scanner for producing electrical signals 
representative of impinging infrared energy; 

c. a detector-vacuum module having a first tubular 
member having an open end with an outwardly ex 
tending flange, a detector seat to which the infra 
red detector is attached, said detector seat closing 
the end of the first tubular member opposite to the 
open end; a second tubular member surrounding 
the first tubular member to form a vacuum cham 
ber therebetween and electrical conductors having 
terminals mounted on the detector seat connecting 
the infrared detector and terminals exteriorly of 
the second tubular member; 

d. a refrigerator means having a motor driven com 
pressor, a cooling member, and an outwardly ex 
tending flange corresponding to the outwardly ex 
tending flange of the detector-vacuum module, the 
cooling member in contact with the detector seat 
of the detector-vacuum module for cooling the de 
tector to an operative temperature for producing 
electrical signals representative of the scanned 
scene, said outwardly extending flange member at 
the open end of the detector-vacuum module being 
attached for rotation on the corresponding flange 
of the refrigerator for positionally adjusting the de 
tector as to the optical scanner; and 

e. an electro-optical system coupled to the electrical 
conductor means of the detector-vacuum module 
for processing video signals from the electrical sig 
nals produced by the infrared detector. 

4. An infrared receiver according to claim 3 wherein 
the refrigerator cooling member is a cryostat and the 
detector-vacuum module further includes a guide 
member in sealing engagement with the first tubular 
member of the detector-vacuum module, said guide 
member operative to retain the flow of gas from the 
cryostat adjacent the cryostat: 

5. An infrared receiver according to claim 3 wherein 
portions of the detector's electrical conductors are 
leads metalized on the first tubular member. 

6. An infrared receiver according to claim 5 wherein 
portions of the detector's leads include an "H" film 
pattern of electrical leads interconnecting the plurality 
of electrical conductor posts of the insulator disk to the 
output terminals of the detector-vacuum module. 

7. An infrared receiver according to claim 3 wherein 
the refrigerator cooling member includes a cold finger. 

8. An infrared receiver according to claim 7 wherein 
the cold finger of said refrigerator means includes a 
spring biased heat transfer mechanism. 
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9. An infrared receiver according to claim 7 wherein 
the cold finger of said refrigerator means comprises a 
tubular member correspondingly shaped to fit within 
the vacuum chamber of the detector-vacuum module, 
said tubular member having an open end in communi 
cation with the refrigerator and a closed end with a re 
cess forming a wall therein, a spring biased plate mem 
ber mounted in said well, the spring of said spring bi 
ased plate member operative to maintain the plate 
member in contact with the detector-vacuum module 
seat for the infrared detector. 

10. An infrared receiver according to claim 9 
wherein said spring biased plate member further in 
cludes an expandable heat conducting ribbon for con 
ducting heat from the infrared detector seat to the cold 
finger. 

11. An infrared receiver according to claim 10 
wherein the spring biased plate member further in 
cludes a base plate member attached to the end of the 
spring biased plate member opposite the plate and 
wherein said expandable heat conducting ribbon is po 
sitioned between the plates with end portions attached 
thereto. 

12. An infrared receiver according to claim 3 further 
including an electrical feedthrough comprising an insu 
lator disk extending beyond the second tubular mem 
ber and having an aperture through which the first tu 
bular member is positioned, said insulator disk includ 
ing a plurality of electrical conductor posts mounted in 
the insulator disk exteriorly of the second tubular mem 
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10 
ber and a lead pattern of electrical conductors metal 
ized on the insulator disk, the leads connected to the 
electrical conductor posts and extending inwardly to 
ward the inner periphery of the insulator disk, the insu 
lator disk, lead pattern and posts forming a feedthrough 
through the second tubular member for the detector's 
electrical conductors. 

13. An infrared receiver according to claim 12 fur 
ther including a plurality of resistor biasing packs con 
nected to the insulator disk, the packs including a plu 
rality of resistor circuits selectively coupled to the elec 
trical conductor posts of the insulator disk for electri 
cally biasing the detector outputs. 

14. An infrared receiver according to claim 13 
wherein the detector is a mercury cadmium telluride 
detector and portions of the detector's lead include an 
“H” film pattern of electrical leads interconnecting the 
plurality of electrical conductor posts of the insulator 
disk to the output terminals of the detector-vacuum 
module and input of biasing power. 

15. An infrared receiver according to claim 3 further 
including a getter means in communication with the 
vacuum chamber and operatively responsive to electri 
cal signals for maintaining a vacuum in said vacuum 
chamber. 

16. An infrared receiver according to claim 15 fur 
ther including a radiation shield for protecting the cool 
ing member from radiation. 
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