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(57) ABSTRACT 

Device for contactless temperature measurement of an 
object With an optical system Which images into the ?nite 
and a detector, Wherein an image of the detector is imaged 
by the optical system along an optical axis onto a measure 
ment spot on the object in such a Way that the image of the 
detector reduces from the optical system to a sharp point 
measurement spot and then enlarges, and also With a sight 
ing arrangement Which identi?es the outer limit of the 
measurement spot by means of visible sighting rays. Each 
sighting ray is aligned obliquely With respect to the optical 
axis in such a Way that each sighting ray can be used both 
before and also after the sharp point measurement spot to 
identify the measurement spot. 
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DEVICE FOR MEASURING TEMPERATURE 
WITHOUT CONTACT 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a device for contactless 
temperature measurement of an object With an optical sys 
tem Which images into the ?nite and a detector. In contact 
less temperature measurement it is indispensable in practical 
use that the measurement spot on the object to be examined 
should be rendered visible in a suitable Way. US. Pat. No. 
5,368,392 proposes the de?ection of a laser beam onto a 
rotating de?ecting mirror to draW a circle representing the 
measurement spot on the object. HoWever, this sighting 
arrangement can only used in an optical system Which 
images into in?nity. In an optical system Which images into 
the ?nite according, an image of the detector is reduced and 
then enlarged by the optical system along an optical axis 
onto a measurement spot on the object from the optical 
system to the so-called sharp point measurement spot. In the 
past, in order to identify the measurement spot in an optical 
system Which images into the ?nite, an opening laser cone 
according to US. Pat. No. 5,368,392 Was used for example, 
Which has its origin in the optical system on the optical axis 
and intersects the actual beam path of the optical system 
once before and once after the sharp point measurement 
spot. Thus, apart from the tWo planes of intersection, the 
sighting spot thus produced merely constitutes an approxi 
mate representation of the actual measurement spot. 

[0002] Another possibility consists of directing individual 
sighting rays from the outer periphery of the optical system 
onto the point of intersection of the optical axis and the sharp 
point measurement spot. The resulting sighting measure 
ment spot reduces to 0 up to the sharp point measurement 
spot and then enlarges again. This solution also only shoWs 
the approximate siZe of the measurement spot. 

[0003] In order to reproduce a more precise course of the 
beam path of the optical system it has also been proposed to 
provide a beam for the region betWeen the optical system 
and the sharp point measurement spot and a further beam for 
the region thereafter. HoWever, this means that in each case 
tWo sighting measurement spots of differing siZe, caused by 
the tWo sighting beams, are visible both before and after the 
sharp point measurement spot. This in turn means on the one 
hand that the allocation of the correct sighting beam presents 
dif?culties in certain circumstances and on the other hand 
the light energy necessary for producing the sighting light 
must be divided over the tWo beams. Accordingly the 
intensity of the sighting measurement spot is also corre 
spondingly loWer. 

SUMMARY OF THE INVENTION 

[0004] The object of the invention, therefore, is to create 
a device for contactless temperature measurement Which is 
simple to manipulate and in Which the sighting spot corre 
sponds substantially to the actual measurement spot. 

[0005] This object is achieved according to the invention, 
in that each sighting ray is aligned obliquely With respect to 
the optical axis in such a Way that the sighting ray can be 
used both before and also after the sharp point measurement 
spot to identify the measurement spot. 

[0006] Both before and after the sharp point measurement 
spot the sighting rays merely delimit on the object to be 
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examined a sighting spot Which reduces up to the sharp point 
measurement spot and then enlarges again. By virtue of an 
alignment of the sighting rays Which is adapted to the 
imaging optical system, the sighting spot Which is repre 
sented corresponds substantially to the actual measurement 
spot both before and behind the sharp point measurement 
spot. The manipulation of the device is therefore conceiv 
ably simple, since only one sighting spot Which corresponds 
substantially to the actual measurement spot is rendered 
visible on the object. 

[0007] Further advantages and embodiments of the inven 
tion are the subject matter of the subordinate claims and are 
explained in greater detail With reference to the folloWing 
description and the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 shoWs a schematic basic representation of 
a device according to the invention, 

[0009] FIG. 2 shoWs a schematic representation of the 
sighting rays in a side vieW, 

[0010] FIG. 3 shoWs a schematic representation of the 
sighting rays according to FIG. 2 in a top vieW, 

[0011] FIG. 4 shoWs a schematic representation of the 
light rays in the direction of the sighting arrangement, 

[0012] FIG. 5 shoWs a schematic representation of the 
sighting rays in the direction of the sighting arrangement, 

[0013] FIG. 6 shoWs a schematic representation of sight 
ing spots in various planes of intersection according to FIG. 
3 and 

[0014] FIG. 7 shoWs a representation of a device accord 
ing to the invent ion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0015] FIG. 1 shoWs a basic representation of the device 
for contactless temperature measurement of an object. It 
consists essentially of an optical system I Which images into 
the ?nite, a detector 2 and a sighting arrangement 3. 

[0016] An object to be examined is designated by the 
reference numeral 4. The heat radiation emanating from this 
object 4 passes via the optical system 1 onto a de?ecting 
mirror 5 Which guides the radiation onto the detector 2. The 
heat radiation is converted into a voltage in the usual Way in 
the detector 2 and is further processed in a subsequent 
arrangement 6. 

[0017] The image of the detector 2 is imaged by Way of the 
de?ecting mirror 5 and the optical system 1 onto a circular 
measurement spot on the object 4. The diameter of the 
measurement spot then depends essentially upon the dis 
tance G betWeen the optical system 1 and the object 4. 

[0018] In an optical system Which images into the ?nite, 
such as is used here, the image of the detector is imaged by 
the optical system along an optical axis la onto a measure 
ment spot on the object 4 in such a Way that the image of the 
detector reduces from the optical system to a sharp point 
measurement spot S and then enlarges, as is represented by 
the tWo dash-dot lines 8a, 8b. 
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[0019] Consequently the measurement spot on the object 
4 Would ?rst of all diminish if its distance G from the optical 
system 1 is reduced. If this distance is further reduced after 
reaching the sharp point measurement spot S the measure 
ment spot on the object 4 Would enlarge again. 

[0020] With the aid of the sighting arrangement 3 it is 
possible to render the measurement spot on the object 4 
visible by a v sighting spot. The sighting spot corresponds 
essentially to the actual measurement spot irrespective of 
Whether the object is disposed before, behind or in the sharp 
point measurement spot. The principle of this sighting 
arrangement 3 is explained in greater detail beloW With 
reference to FIGS. 2 to 6. 

[0021] The sighting arrangement 3 represented in FIGS. 2 
and 3 consists of four sighting elements 3a, 3b, 3c and 3a' 
which are disposed concentrically around the optical system 
1 at equal distances from one another. The sighting arrange 
ment 3 is irradiated by a light source 9 on the side facing 
aWay from the object. The light rays 9a, 9b, 9c, 9d from the 
light source 9 Which strike the individual sighting elements 
3a, 3b, 3c, 3d are tilted by the sighting arrangement in such 
a Way that the resulting sighting rays 10, 20, 30, 40 are 
aligned obliquely With respect to the optical aXis 1a and, as 
can be seen from FIGS. 2 and 3, each light ray striking a 
sighting element is tilted in tWo planes perpendicular to one 
another to produce the sighting ray. 

[0022] The angles of tilt in the tWo planes are adapted to 
the optical system 1 Which images into the ?nite. For a better 
understanding the illustrated sighting arrangement only has 
four sighting elements 3a to 3a' which are disposed in a 
circle and at equal distances from one another around the 
optical system 1. In the sharp point measurement spot, i.e., 
in the plane of intersection S-S, the sighting rays 10, 20, 30, 
and 40 produce four sighting points S1, S2, S3 and S4 Which 
are in turn disposed equidistantly on a circle Which identi?es 
the sighting spot and corresponds in siZe to the measurement 
spot. HoWever, each of the sighting spots is offset by 90° 
With respect to the sighting element Which produces it. 

[0023] This is particularly clear from the representation in 
FIG. 5, Which shoWs a vieW in the direction of the optical 
aXis la. In this case the sharp point measurement spot Which 
is identi?ed by the sighting points S1, S2 and S4 is desig 
nated by S. The ray 10 emanating from the upper sighting 
element 3a in turn produces a sighting point S4 on the loWer 
end of the measurement spot S. Correspondingly, the right 
hand and upper sighting points S3, S2 are also produced by 
the sighting elements 3C and 3b. 

[0024] In FIG. 6 the sighting points are represented in ?ve 
different planes of intersection according to FIG. 3. In each 
plane of intersection sighting points Which identify the 
measurement spot in this plane are produced by the sighting 
rays. The various planes of intersection are disposed in such 
a Way that the central plane of intersection S-S contains the 
sharp point measurement spot S and also in each case tWo 
planes of intersection are disposed before or after this plane. 
The measurement spots produced in the planes before the 
sharp point measurement spot have the same diameter as the 
measurement spots produced in the planes of intersection 
after the sharp point measurement spot. 

[0025] If one ?rst of all considers only the sighting ray 10 
Which is produced by the sighting element 3a, this ray 
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intersects the various planes of intersection in the points A1, 
B1, S1, X1 and Z1. In a corresponding manner sighting 
points are in turn produced in the individual planes of 
intersection by the other sighting rays. The sighting points 
produced in sighting plane, for eXample the points A1, A2, 
A3 and A4 in the plane of intersection A-A identify the siZe 
of the measurement spot if the object Were to be located at 
the same distance from the optical system 1. FIG. 6 also 
shoWs that the siZe of the measurement spot reduces starting 
from the measurement spot A in the plane of intersection 
A-A up to the sharp point measurement spot S and then 
enlarges again. The spacing of the planes of intersection Was 
chosen so that the measurement spot A and the measurement 
spot Z or the measurement spot B and the measurement spot 
X each have the same SiZe. 

[0026] Thus each individual sighting ray 10, 20, 30 and 40 
can be used in each plane before or after the sharp point 
measurement spot to identify the measurement spot. Since 
the sighting rays are disposed not only obliquely With 
respect to the optical aXis 1a but also obliquely With respect 
to one another there are no crossovers, so that all sighting 
points produced in a plane of intersection identify the 
measurement spot lying in this plane. 

[0027] Naturally, Within the scope of the invention it is 
also possible to use instead of four only tWo, but preferably 
at least eight sighting rays. When 16 sighting rays are used 
the circular measurement spot is represented very clearly by 
the individual sighting points. 

[0028] In order to produce the oblique rays the sighting 
elements of the sighting arrangement 3 are advantageously 
constructed as prisms. The design of the individual prisms 
must be adapted to the optical system 1. Another possibility, 
Which is not shoWn in greater detail, also consists for 
eXample of de?ecting the sighting ray in the desired manner 
by re?ection on tWo mirrors. 

[0029] In the embodiment according to FIG. 7 the sight 
ing—arrangement 3 is constructed as a prism ring With 16 
individual prisms. This prism ring is disposed concentrically 
around the optical system 1. The sighting arrangement 3 also 
co-operates With the light source 9, the light rays from Which 
strike the individual sighting elements. This can be achieved 
for eXample by the light source 9 irradiating a diffractive 
optical system 11 (see FIG. 1), particularly a hologram, the 
diffractive optical system being constructed in such a Way 
that a number of rays corresponding to the number of 
sighting elements is produced, these rays being aligned With 
the sighting elements. HoWever, it Would also be conceiv 
able to direct an individual ray consecutively onto the 
individual sighting elements by Way of a rotating de?ecting 
arrangement. Naturally, each individual sighting element 
could also co-operate With an associated light source, for 
eXample a laser diode. 

[0030] The heat radiation 4a radiated from the object to be 
eXamined and represented by dash-dot lines in FIG. 7 passes 
by Way of the de?ecting mirror 5 to the detector 2. In the 
detector the heat radiation produces a voltage Which is 
further processed in a manner Which is knoWn per se. 

[0031] The device according to the invention is particu 
larly simple to manipulate, since at each distance of the 
device from the object to be examined the measurement spot 
is clearly rendered visible With the aid of the sighting points. 
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Thus the total light energy of the sighting rays is also used 
for representation of the measurement spot. 

What is claimed is: 
1. A system for contactless temperature measurement of 

an object With the system having an infrared optical system 
With a ?nite focal length and an infrared detector, Wherein an 
image of the detector is imaged by the optical system along 
an optical aXis onto a measurement spot on the object in such 
a Way that the image of the detector reduces from the optical 
system to a sharp point measurement spot and then enlarges, 
and With a sighting arrangement Which identi?es the outer 
limit of the measurement spot at all distances from the 
optical system, said system comprising: 

a light source for outputting a primary light beam along an 
optical axis; 

a beamsplitter for splitting said primary light beam into 
?rst and second component beams; 

?rst and second sighting elements disposed aWay from the 
optical aXis and disposed to respectively intersect said 
?rst and second component beams; 

With said ?rst sighting element for de?ecting the ?rst 
component beam obliquely toWard the optical aXis in a 
?rst plane including the optical aXis and de?ecting the 
?rst component in a ?rst direction perpendicular to ?rst 
plane and aWay from the optical aXis; 

With said second sighting element for de?ecting the ?rst 
component beam obliquely toWard the optical aXis in a 
second plane including the optical aXis and in a second 
direction perpendicular to said second plane aWay from 
the optical aXis so that said ?rst and second components 
intersect the limits of the measurement spot at all 
distances from the optical system. 

2. A laser sighting system for use in a radiometer includ 
ing a an infrared (IR) radiation detector, an IR optical system 
Which projects a projected image of the detector on a series 
of planes perpendicular to the optical aXis and displaced 
along the optical aXis With the siZe of the image being a 
minimum a ?nite focus point and being larger on planes 
disposed before and behind the ?nite focus point said laser 
sighting system comprising: 

a light source for outputting a primary light beam along an 
optical aXis; 
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a beamsplitter for splitting said primary light beam into 
?rst and second component beams; 

a plurality of sighting elements, each for obliquely 
de?ecting a component beam to intersect the periphery 
of the projected image at each of a series of planes 
perpendicular to the optical aXis and disposed along the 
optical aXis at points of intersection of the image and 
for circumferentially de?ecting the beams so that the 
point of intersection is rotated for images in different 
planes. 

3. A system for contactless temperature measurement of 
an object With the device having an infrared optical system 
With a ?nite focal length and an infrared detector, Wherein an 
image of the detector is imaged by the optical system along 
an optical aXis onto a measurement spot on the object in such 
a Way that the image of the detector reduces from the optical 
system to a sharp point measurement spot and then enlarges, 
and With a sighting arrangement Which identi?es the outer 
limit of the measurement spot at all distances from the 
optical system, said system comprising: 

a light source for outputting a primary light beam along an 
optical aXis; 

a beamsplitter for splitting said primary light beam into 
?rst and second component beams; 

?rst and second sighting elements disposed above and 
beloW the optical aXis and substantially on a ?rst plane 
including the optical axis and disposed to respectively 
intersect said ?rst and second component beams; 

With said ?rst sighting element for de?ecting the ?rst 
component beam obliquely toWard the optical aXis in 
said ?rst plane and in a ?rst direction perpendicular to 
the ?rst plane; 

With said second sighting element for de?ecting the ?rst 
component beam obliquely toWard the optical aXis in 
said ?rst plane and in a second direction perpendicular 
to said ?rst plane so that said ?rst and second compo 
nents intersect the limits of the measurement spot at all 
distances from the optical system. 


