
1,102,920                                  TABLE IV
Composition                            Atomic Per Cent Sample No.
Ge          Se          Te      Softening Point in [err]C.     1006
30          40          30              305     1009              15
70          15              155     1023              25          25
50              220     1027              30          30          40
275     1028              35          45          20              350
1029              20          45          35              307     1055
25          65          10             *275     1057             20
60          20              220     1064              20          20
60              164     1073              10          50          40
137     1082               5          48          47             *150
1086              35          30          35              296     1089
15          45          40              132     1090              30
45          25              312     1091              20          50
30              190     1092              10          55          35
*175     1093              20          55          25              199
1094              35          50          15              374 



1095              30          65           5              326     1096
5          75          20            .*125     1097              10
70          20              142     1127              35          40
25              331     1145              35          35          30
318     1146              30          35          35              286
1147              30          25          45              293     1149
5          55          40             *150     1155              25
20          55              251  * Approximate Value,            6
1,102,920        In Figure 3, the peripheral line C generally  offer
substantial advantages over crystalline     circumscribes the amorphous
compositions of  material in that they may be heated to a     germanium,
selenium, and tellurium according  molten state and easily worked into
desired     to the invention. The samples which failed to  shapes and
sizes. Third, the reasonably high 5  form  amorphous glass by the air
quench-  softening points and available hardnesses offer 70     cooling
technique (listed in Table III) are  greater ease in grinding, polishing,
and hand-     plotted on Figure 3 by block triangles and  ling operations,
as well as stability to thermal     identified by sample numbers. The
sample  shocks. 



compositions forming amorphous glass (listed    In particular, the
amorphous compositions l0  in Table IV) are also plotted in Figure 3
generally defined by the Line B in Figure 1  75     within the area
generally circumscribed by line  (specifically   [err]     C and designated
by black dots, each dot being  [err]     identified by a sample number.
[err]  were found        In Figure 4, the per cent transmission of  to be
exceptionally stable up to about 550- 15  radiation of the electromagnetic
spectrum at  650[err]C in an inert atmosphere, such as nitro-  80     room
temperature in the one to 20 micron  gen, approximately 50-100[err]C  above
that     wave length region is plotted for various of the  temperature
required in order to  pour the     glass samples listed in Table IV. Curve
3  molten material into molds for fabricating     represents a "typical"
set of transmission  optical hardware. In addition, these amorphous 20
characteristics common to the amorphous glass  compositions were cooled
slowly (as slow as  85     compositions designated  in  Figure  3. A
1[err]C per minute) and remained substantially,     moderately strong
absorption b and at 13 [err] was if not completely, amorphous.
observed, as shown by Curve 3, due in large    It should be understod that
although most of     part to the presence of extraneous oxides in  the
samples discussed above were essentially 25  these represented
compositions. This absorp-  germanium, selenium, and either antimony or  90
tion band was substantially eliminated, how-  tellurium, minor percentages
of, for example,     ever, when the ampoule in which the samples  silicon,
sulfur, phosphorus, arsenic, bismuth,     were prepared had its inside
surface initially  and tellurium or antimony (if not included as     carbon
coated in order to reduce these oxides.  a major constituent), may be used
in the glass 30  The resulting curve, after elimination of the  of the
invention to provide variations in the  95     absorption band, is
represented by Curve 4.    softening point and wave length transmission
Figure 5 depicts a form of the glass com-  of the glass compositions.
positions of this invention usable within a    Although  only  the
air-quench  cooling     particular infrared  detecting system. The  method
has been described for making the 35  detecting system is normally composed
of a  amorphous compositions of matter, other 100     detector 1 having a
responsive element sensi-  methods could be used. It is also to be appreci-



tive to infrared energy striking its surface, and  ated that other
variations and changes in the     an infrared transmitting element 2 such
as a  manner of producing compositions according to     dome or lens in
optical contact with  the detec-  the invention, as described above, are
possible. 40  tor. The optical properties of the amorphous     glass
compositions of this invention make them  WHAT WE CLAIM IS:
105     particularly suited, among other applications,    1. A ternary
glass composition consisting     for use as the transmitting element 2. In
addi-  essentially of germanium, selenium, and as a     tion to being
substantially transparent to infra-  third element either antimony or
tellurium, 45  red rays over a broad range of the infrared  the composition
lying within line A of the     spectrum, as depicted in Figure 2, all of
the  ternary diagram of Figure 1 of the accompany- 110     compositions
have relatively high indexes of  ing drawings when the third element is
anti-     refraction, ranging from approximately 2.3 to  mony and within
line C of the ternary diagram     3.0 at 3-5[err] wave length.
Consequently, when  of Figure 3 of the accompanying drawings 5O  infrared
rays strike the dome 2 at the incident  when the third element is
tellurium.     angle [err] as pictured in Figure 5, the high   2. A
composition as claimed in claim  1, 115     index of refraction of the dome
material causes  including a minor proportion of  a fourth     the rays to
be bent toward the detector unit  element which is silicon, phosphorus,
sulphur,     1 at the angle of refraction [err] thus increasing  arsenic,
bismuth or the non-selected third 55  the efficiency of detection.
element       The amorphous glass compositions of this    3. A ternary
glass composition. consisting 120     invention offer substantial
advantages for the  essentially of germanium, selenium, and anti-
fabrication of the transmitting elements for a  mony and lying within line
A of the ternary     variety of other reasons. First, there is a wide
diagram  of Figure 1 of the accompanying 60  range of physical properties
from which  the  drawings.     designer may choose. For example, the
soften-   4. A ternary glass composition consisting 125     ing points
range from approximately 132[err]C   essentially of germanium, selenium,
and anti-     to 398[err]C, and the Knoop hardness of the  mony and lying
within line B of the ternary     compositions have been measured from 90 to
diagram  of Figure 1 of the accompanying 



65  as high as 174. Second, these compositions  drawings, the said ternary
glass composition              6
1,102,920      In Figure 3, the peripheral line C generally  offer
substantial advantages over crystalline    circumscribes the amorphous
compositions of  material in that they may be heated to a    germanium,
selenium, and tellurium according  molten state and easily worked into
desired    to the invention. The samples which failed to  shapes and sizes.
Third, the reasonably high 5  form  amorphous glass by the air quench-
softening points and available hardnesses offer 70    cooling technique
(listed in Table III) are greater ease in grinding, polishing, and hand-
plotted on Figure 3 by block triangles and  ling operations, as well as
stability to thermal    identified by sample numbers. The sample  shocks.
compositions forming amorphous glass (listed   In particular, the amorphous
compositions 10  in Table IV) are also plotted in Figure 3  generally
defined by the Line B in Figure 1  75     within the area generally
circumscribed by line  (specifically   [err]     C and designated by black
dots, each dot being     [err]     identified by a sample number.
[err] and [err] were found       In Figure 4, the per cent transmission of
to be exceptionally stable up to about 550- 15  radiation of the
electromagnetic spectrum at  650[err]C in an inert atmosphere, such as
nitro-  80 



room temperature in the one to 20 micron  gen, approximately 50-100[err]C
above that     wave length region is plotted for various of the
temperature required in order to pour the     glass samples listed in Table
IV. Curve 3  molten material into molds for fabricating     represents a "
typical" set of transmission  optical hardware. In addition, these
amorphous 20  characteristics common to the amorphous glass  compositions
were cooled slowly (as slow as  85     compositions designated  in  Figure
3. A   1[err]C per minute) and remained substantially,     moderately
strong absorption b and at 13 [err]  was  if not completely, amorphous.
observed, as shown by Curve 3, due in large    It should be understod that
although most of     part to the presence of extraneous oxides in  the
samples discussed above were essentially 25  these represented
compositions. This absorp-  germanium, selenium, and either antimony or  90
tion band was substantially eliminated, how-  tellurium, minor percentages
of, for example,     ever, when the ampoule in which the samples  silicon,
sulfur, phosphorus, arsenic, bismuth,     were prepared had its inside
surface initially  and tellurium or antimony (if not included as     carbon
coated in order to reduce these oxides. a major constituent), may be used
in the glass 30  The resulting curve, after elimination of the  of the
invention to provide variations in the  95      absorption band, is
represented by Curve 4.    softening point and wave length transmission
Figure 5 depicts a form of the glass com-  of the glass compositions.
positions of this invention usable within a    Although  only  the
air-quench  cooling      particular infrared detecting system. The method
has been described for making the 35  detecting system is normally composed
of a  amorphous compositions of matter, other 100      detector 1 having a
responsive element sensi-  methods could be used. It is also to be appreci-
tive to infrared energy striking its surface, and  ated that other
variations and changes in the      an infrared transmitting element 2 such
as a  manner of producing compositions according to      dome or lens in
optical contact with the detec-  the invention, as described above, are
possible.  40 tor. The optical properties of the amorphous      glass
compositions of this invention make them  WHAT WE CLAIM IS: -
105      particularly suited, among other applications,    1. A ternary
glass composition consisting      for use as the transmitting element 2. In
addi-  essentially of germanium, selenium, and as a 



tion to being substantially transparent to infra-  third element either
antimony or tellurium,  45  red rays over a broad range of the infrared
the composition lying within line A of the      spectrum, as depicted in
Figure 2, all of the  ternary diagram of Figure 1 of the accompany- 110
compositions have relatively high indexes of  ing drawings when the third
element is anti-      refraction, ranging from approximately 2.3 to  mony
and within line C of the ternary diagram      3.0 at 3-5[err] wave length.
Consequently, when  of Figure 3 of the accompanying drawings  50  infrared
rays strike the dome 2 at the incident  when the third element is
tellurium.       angle [err] as pictured in Figure 5, the high    2. A
composition as claimed in claim  1, 115       index of refraction of the
dome material causes  including a minor proportion of a fourth       the
rays to be bent toward the detector unit  element which is silicon,
phosphorus, sulphur,       1 at the angle of refraction [err] thus
increasing  arsenic, bismuth or the non-selected third  55  the efficiency
of detection.                 element.         The amorphous glass
compositions of this   3. A ternary glass composition consisting 120
invention offer substantial advantages for the  essentially of germanium,
selenium, and anti-       fabrication of the transmitting elements for a
mony and lying within line A of the ternary       variety of other reasons.
First, there is a wide  diagram  of Figure 1 of the accompanying  60  range
of physical properties from which the  drawings.       designer may choose.
For example, the soften-    4. A ternary glass composition consisting  125
ing points range from approximately 132[err]C  essentially of germanium,
selenium, and anti-       to 398[err]C, and the Knoop hardness of the  mony
and lying within line B of the ternary       compositions have been
measured from 90 to  diagram  of Figure 1 of the accompanying  65  as high
as 174  Second, these compositions  drawings, the said ternary glass
composition       



1,102,920                                        7     being stable up to
approximately 550-650[err]C     8. An infrared detection system comprising
in an inert atmosphere.                       a detector sensitive to
infrared energy and a       5. A ternary glass composition consisting
transmitting member in optical contact with     essentially  of  germanium,
selenium, and  the detector, the transmitting member com- 5  tellurium and
lying within line C of the ternary  prising a ternary glass composition as
claimed  20     diagram  of Figure 3 of the accompanying  in any one of the
preceding claims.     drawings.       6. A composition as claimed in claim
3 or               ABEL & IMRAY,     claim 4, including a minor proportion
of a              Chartered Patent Agents, 10  fourth element which is
silicon, phosphorus,                 Quality House,     sulphur, arsenic
bismuth, or tellurium.                      Quality Court,       7. A
composition as claimed in claim  5,                  Chancery Lane,
including a minor proportion of a fourth                    London, W.C.2.
element which is silicon, phosphorus, sulphur, 15 arsenic, bismuth, or
antimony.           Printed for Her Majesty's Stationery Office by the
Courier Press, Leamington Spa, 1968.           Published by the Patent
Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtained.    


