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This invention relates to a monochromator, and more 
particularly to a monochromator capable of greater 
spectral purity than previously capable by other such de 
vices. 

Monochromators generally have been constructed of a 
single positive lens and utilizing a point source of light to 
provide the desired longitudinal chromatic aberration for 
frequency selection through the use of a movable shield 
having a small pinhole. It can be seen, however, that 
with such systems the spectral purity is limited by the 
size of the frequency selecting pinhole and the speed 
of the lens. In addition, light from the point source pass 
ing along the axis of the lens contains all frequencies and 
thus passes through the frequency selecting pinhole. 

It is therefore an object of this invention to provide a 
monochromator that is substantially single-frequency 
selective and also capable of utilizing a faster lens speed. 

It is another object of this invention to provide a simple 
structure capable of substantially single-frequency selec 
tion. 

It is another object of this invention to provide a mono 
chromator with a lens system capable of decreasing the 
spherical aaerration and increasing the chromatic aber 
ration, whiie at the same time providing substantially 
single-freq: :ncy selection. 

It is still another object of this invention to provide a 
monochromator capable of eliminating the passage of 
light along the axis of the lens, thus eliminating the un 
wanted frequencies normally occurring along this axis. 

Other otjects, purposes, and characteristic features will 
become obvious as the description of the invention pro 
grosses. 

In practicing this invention in one embodiment of a 
monochrcrnaf -)1‘ device, there is provided a doublet lens 
system, a point source of light, and a frequency selective 
diaphragm with a pinhole therein. The elements are ar- 
ranged and positioned to prevent any passage of light 
frequencies through the doublet lens and to focal points 
along the lens axis without refraction, while at the same 
time accentuating the longitudinal chromatic aberration ’ 
for easier frequency selection. 

In the figures of the drawing: 
FIGURE 1 is a view of a normal positive lens illus 

trating spherical aberration action; 
FIG. 2 is a view of a positive lens illustrating the lon 

gitud'nal chromatic aberration normally found therein; 
FIG. 3 is a view illustrating an embodiment of the pres— 

ent imention showing light frequency selection that is 
substantialiy free of spherical aberration; and 
FIG. 4 is a view illustrating another embodiment of 

the presc;! invention showing an external light source 
supply. 

In each. of the several views similar parts bear like 
refzrence characters. 

in the illustration of FIG. 1, there is provided a lens 
1 receiving light from a source (not iilown) from a posi 
tion to th Eeft of the .‘ens as viewed i > ' 
the light rays 2 experiencing sphericalv ‘ 
to the cur. sture of the positive lens‘dl' Vfeing 
focused at c'ill'erent points along an axis 3. The spherical 
aberration focal point of the lens 1 is at different locations 
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depending upon the wavelength or frequency of the light 
rays as separated by the spherical aberration For ex~ 
ample, if the white light rays 2 striking the lens 1 are 
broken up into the different wavelengths, it will be found 
that the blue frequency light rays focus at a shorter 
focal length than the red light rays, as illustrated by the 
light rays 20 and the light rays 2b, respectively. The 
aberration causing the longitudinal focal separation of 
the different wavelengths in this case is caused by the 
the curvature of the lens 1 and is basically undersirable. 

In FIG. 2, longitudinal chromatic aberration is illus 
trated, and in this figure the lens 1 is again receiving light 
from a source (not shown) in the form of the light rays 
2, and, due to the refraction of the light rays passing 
through the lens 1, the white light of @ rays 2 is sep 
arated into the separate wavelengths from the blue to the 
red, for example, illustrated by the rays 24 and 2b, respec 
tively, again falling on different focal points along the 
longitudinal axis 3 of the lens 1. Although the spherical 
and chromatic aberrations have been shown separately 
for simpli?cation, it should be understood that with a 
positive lens such as the lens 1, both spherical and chro 
matic aberrations would be, present, causing some disper 
sion in the focal point of each wavelength. 

Looking now at FIG. 3, it can be seen that a structure 
is herein illustrated in which spherical aberration is re 
duced to a minimum, and chromatic aberration has been 
increased to give a wider spread betwxn the blue and red 
wavelengths in order that easier and more accurate wave 
length selected can be accomplished. In this device, the 
positive lens 1 is now provided with a negative lens 4 
and a reflective surface 5 positioned on opposite side 
thereof. In addition, the point light source 6 is posi 
tioned along the focal axis 3 of the lens 1 and is capable 
of emitting its light rays 2 over substantially the entire 
re?ective surface 5 of the lens 1. The positive lens 1 and 
negative lens 4 placed together now form a doublet lens, 
and, if ‘.he positive lens 1 is made of high dispersion 
?int glass and the negative lens 4 is made of low dispension 
crown glass, an increase in spectral purity is obtained at 
the focal point of each of the wavelengths, since the chro— 
matic aberration is emphasized, causing a greater separa— 
tion between the focal points of the diierent wavelengths. 
In order to provide the desired frequency selection, a 
diaphragm 7 having a small opening or pinhole 8 therein 
is positioned with the pinhole 8 along the focal axis of 
the doublet lens formed by the positive lens 1 and nega 
tive lens 4. The diaphragm 7 is then positioned to receive 
the desired wavelength established by the refraction of the 
rays by the doublet lens. As shown in this illustration, 
the diaphragm 7 has been positioned at the focal point 
of the rays 20 illustrating the focal point of the frequency 
showing the visible color green. In illustration, white 
light is emitted from the source 6, is refracted through 
its passage through the negative lens 4 and positive lens 
1, and is re?ected by the reflective surface 5, and further 
refraction takes place resulting in the color separation 
illustrated by the rays 2a, 2b, and 2a: to give a wide or 
sensitive chromatic aberration along the focal axis 3 
of the lens system. With the point source 6 placed on 
the focal axis 3 of the lens system, only re?ected light 
striking the lens system at an angle capable of causing re 
fraction is received at the diaphragm 7, and thus the light 
received is substantially pure, that is, only of the desired 
wavelength. Frequency selection is provided by moving 
the diaphragm 7 in the direction of the arrow 9 to provide 
for different wavelengths, as desired. Associated with the 
diaphragm 7 in position to receive the light wavelength 
passed by the opening 8 is a detector or receiver 10 which 
may take the form of a frequency sensitive ?lm. It is 
to be understood that an enclosure 11 and a ?rm sup 
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port must be provided for the elements, with a movable 
support for the diaphragm 7, with the exact support not 
being shown, since this forms no part of the present 
invention. This support for each element can be pro 
vided in the normal manner except for the fact that the 
light source 6 is repositioned on the opposite side of the 
doublet lens from that normally found in monochro 
mators. It is to be further understood that the light 
source 6 may be placed on the side of the doublet lens 
formed by the positive and negative lenses 1 and 4, respcc~ 
tively (in a manner normally expected), if the reflective _ 
coating 5 is removed. However, some loss of effective 
ness would occur due to the passage of light directly along 
the axis 3 from the source to the pinhole 8. 

‘The embodiment of FIG. 4 is the same as that of FIG. 
3 except for the fact that the light source 6 is replaced by 
a re?ective member or mirror 12 for receiving light from 
an external source (not shown). The mirror 12 receives 
diverging light from a concave lens 13, used to cause 
the divergence of the received light, with the light in 
coming to the lens 13 being substantially collimatcd, 
such as would occur with light from a celestial body. 
The light divergence established by the lens 13 is such 

that the reflection of the light by the mirror 12 substan 
tially covers the area of the doublet lens formed by the 
members 1 and 4. In addition, the mirror 12 substantially 
reduces the impurities passed by the opening 8 by block 
irg the axial portion of the light emitted by the re?ective 
surface 5 of the doublet lens. 

While there have been described what are at present 
considered preferred embodiments of the invention, it 
will be obvious to those skilled in the art that various 
changes and modi?cations may be made therein without 
departing from the invention, and it is aimed in the ap 
pended claims to cover "11 such changes and modi?cations 
as fall within the true spirit and scope of the invention. 
The embodiments of the invention in which an ex 

clusive property or privilege is claimed are de?ned as fol 
lows: 

1. In a focal isolation monochromator having a pre— 
determined optical axis: 

a compound lens system for folusing light rays of 
different wavelengths to different longitudinally 
spaced focal points along said axis; 

input means for introducing light rays to said lens 
system from a position substantially along said axis 
on one side of said lens system; 

means including a re?ecting surface, positioned ad 
jacent the other side of said lens system, for redirect 
in g said light rays once more through said lens system 
and thereby to said ditierent focal points; 

4 
and diaphragm means having an aperture therein posi 

.tioned along said axis at the one of said focal points 
which corresponds to a selected wavelength; 

with said compound less system including convergent 
5 and divergent retracting elements formed respective 

ly of a high dispersion material and a relatively low 
dispersion material for substantially accentuating the 

normally occurring longitudinal chromatic aberration 
while simultaneously reducing spheral aberration to 
an acceptable amount to thereby provide improved 
discrimination against wavelengths other than said 
selected wavelength. 

2. In a focal isolation monochromator having a pre 
determined optical axis: ‘ 

a compound lens system for focusing light rays of dif 
ferent wavelengths to ditlerent focal points longitu 
dinally spaced along said axis; ’ 

input means for introducing light rays to said lens sys 
tern from a position substantially along said axis 
on one side of said lens system; 

means including a re?ecting surface positioned con 
tiguous to the other side of said lens system for di 
recting said light rays reversely through said lens 
system and thereby to said focal points; 

and diaphragm means having an aperture therein, posi 
tioned along said axis at the one of said focal points 
which corresponds to a selected wavelength, for dis 
criminatively transmitting said selected wavelength; 

with said compound lens system including positive and 
negative lenses formed respectively or" ?int glass and 
crown glass, whereby spherical aberration is sub 
stantiaiiy eliminated and chromatic aberration is 
appreciably enhanced to provide improved narrow 
band wavelength selectivity of the rays transmitted 
through said aperture. 
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