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(57) ABSTRACT 

A gloss sensor is described for optically measuring the gloss 
of a surface and compensating for dirt buildup on the sensor. 
The gloss sensor includes a light source and a ?rst collimator 
for receiving light energy from the light source, forming 
therein and emitting therefrom a collimated light beam. A 
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?rst detector is located Within the ?rst collimator for devel 
oping a reference signal and a beam splitter disposed adja 
cent the ?rst end of the ?rst collimator for dividing the 
collimated beam into a ?rst beam and a second beam, the 
second beam being received by a re?ection device. A ?rst 
mirror is positioned adjacent a ?rst WindoW, the ?rst mirror 
adapted to re?ect the ?rst beam onto a surface to be 
measured through the ?rst WindoW and further adapted to 
receive the second beam re?ected from the re?ection device. 
Asecond mirror is positioned adjacent a second WindoW, the 
second mirror receiving the ?rst beam re?ected from the 
surface to be measured through said second WindoW and the 
second beam re?ected by the ?rst mirror through the ?rst 
and second WindoWs, the second mirror positioned at and 
angle to re?ect the second beam back to the re?ection 
device. A second collimator is located to receive the ?rst 
beam re?ected from the second mirror including a second 
light detector located Within the second collimator for deriv 
ing a detection signal representing a measurement of the 
gloss of the surface. Athird detector is disposed adjacent the 
re?ection device adapted to receive the second beam and 
derive a compensation signal representing the dirt buildup 
on the ?rst and second WindoWs and a correction device 
receiving the reference signal, the detection signal and 
compensation signal and developing therein a corrected 
gloss signal representing the gloss of the surface. 
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GLOSS SENSOR HAVING DIRT BUILDUP 
COMPENSATION APPARATUS AND METHOD 

FIELD OF THE INVENTION 

[0001] The present invention relates to gloss sensors for 
measuring the surface characteristics of paper sheets and 
more particularly to measurement of gloss using a single 
device Which provides compensation for dirt buildup. 

DESCRIPTION OF THE RELATED ART 

[0002] One of the parameters used in determining the 
quality of a surface is the surface luster or the gloss of the 
surface. For example, in paper production the various grades 
of paper having different surface gloss are produced to suit 
various applications. During paper production, it is desirable 
to periodically or continuously measure the gloss of the 
surface of the paper to ensure that the paper surface has the 
desired gloss. 

[0003] Typically, the surface gloss of the paper is mea 
sured using a gloss gauge during the last step of paper 
production before the ?nished paper is packaged as rolls and 
shipped. The rolls of paper are then shipped to paper 
products manufacturers, Who process the paper sheet in 
accordance With the intended use. 

[0004] Devices for determining the gloss of paper surfaces 
utiliZe an optical system Which measures the intensity of a 
beam of light re?ected from a paper surface. Typically, the 
gloss of the paper surface is determined by comparing its 
re?ectance to the re?ectance of a knoWn gloss standard, such 
as a glass tile having a polished surface With a knoWn gloss. 

[0005] Speci?cally, in measuring the re?ectance of the 
paper surface, light is projected onto the surface, and a 
sensor Which is responsive to the intensity of light is 
positioned to measure the intensity of the light re?ected 
from the paper surface. The gloss gauge measures the 
re?ectance of the tile surface in the same manner by sub 
stituting the tile surface for the paper surface. The re?ec 
tance of the paper surface is referenced to the re?ectance of 
the tile surface, thereby providing a measurement of the 
gloss of the paper surface. In practice, the re?ectance 
measurement of the tile surface is periodically performed, 
off-sheet and betWeen scans, as the gloss gauge scans back 
and forth across the paper surface. The gloss gauge is 
calibrated during each such measurement With the knoWn 
re?ectance of the tile surface. 

[0006] TWo gloss sensor standards have been developed in 
the industry under this technique. The ?rst standard, outlined 
under DIN 54502, for regular gloss measurements speci?es 
that the measurements are to be taken using an angle of 75° 
for the incident light beam from a line perpendicular to the 
measured surface. For high-gloss measurements, measure 
ments are taken using an angle of 45° for the incident light 
beam from a line perpendicular to the surface to be mea 
sured. If both measurements are to be made, tWo separate 
and distinct sensors are generally used. The second standard, 
outlined under TAPPI T480, speci?es that the measurements 
are to be taken only using an angle of 75° for an incident 
light beam from a line perpendicular to the measured 
surface. 

[0007] One problem associated With the available gloss 
sensors is their inability to function properly if the sensor 
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WindoWs become dirty. For eXample, during production a 
?ne paper dust is produced. This ?ne paper dust coats the 
reference tile or the sensor WindoWs; thus, When the sensor 
is reset by scanning the reference tile, or if a light beam is 
passed through dirty sensor WindoWs, an inaccurate reading 
is produced. Therefore, the gloss of the paper Will not 
adequately be detected. 

[0008] Therefore, there is a need for a gloss sensor that is 
capable of producing accurate gloss measurement results 
independent of dirt buildup during production. 

[0009] There is also a need for a gloss sensor that is more 
compact and that utiliZes less parts, requiring less mainte 
nance than presently-available sensors. 

SUMMARY OF THE INVENTION 

[0010] In accordance With one aspect of the present inven 
tion there is provided a gloss sensor for optically measuring 
the gloss of a surface. The gloss sensor includes a light 
source, a ?rst collimator for receiving the light from the light 
source and arranged to form a collimated light beam, 
Wherein the collimated light beam is emitted from a ?rst end 
of the collimator. The gloss sensor further includes: a ?rst 
detector Within the collimator for developing a reference 
signal; a beam splitter disposed adjacent the ?rst end of the 
collimator for dividing the collimated beam into a ?rst beam 
and a second beam, the second beam being received by a 
re?ection device; a ?rst mirror, positioned adjacent a ?rst 
WindoW, the ?rst mirror adapted to re?ect the ?rst beam onto 
a surface to be measured and further adapted to receive the 
second beam re?ected from the re?ection device. A second 
mirror is positioned adjacent a second WindoW. The second 
mirror receives the ?rst beam re?ected from the surface to 
be measured and the second beam re?ected by the ?rst 
mirror through the ?rst WindoW and the second WindoWs. 
The second mirror is positioned at and angle to re?ect the 
second beam back to the re?ection device. A second colli 
mator is disposed adjacent the ?rst collimator, Wherein the 
second collimator is positioned to receive the ?rst beam 
re?ected from the second mirror. A second detector is 
located Within the second collimator and is adapted to 
receive the ?rst beam. A third detector disposed adjacent the 
re?ection device is adapted to receive the second beam. 

[0011] In accordance With one aspect of the present inven 
tion the gloss sensor for measuring the gloss of a surface 
includes an illumination source and at least tWo collimators, 
Wherein the illumination source is disposed Within one of the 
tWo collimators. A ?rst detector is disposed Within the ?rst 
collimator, the ?rst detector adapted to receive a beam 
emitted from the illumination source. The gloss sensor 
further including a beam splitter that divides a beam emitted 
from the illumination source into tWo separate beams and a 
means for re?ecting the tWo separate beams. A second 
detector disposed Within the second collimator receives the 
one of the tWo beams from the beam splitter With a third 
detector positioned to receive the other second beam. 

[0012] In accordance With another aspect of the present 
invention there is provided a gloss sensor for optically 
measuring the gloss of a sample surface. The gloss sensor 
includes: a light source; a ?rst collimator for receiving the 
light from the light source to form a collimated light beam, 
Wherein the collimated light beam is emitted from a ?rst end 
the ?rst collimator; a ?rst detector located Within the colli 
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mator for developing a reference signal and a beam splitter 
disposed adjacent the ?rst end of the collimator, Wherein the 
beam splitter divides the collimated beam into a ?rst beam 
and a second beam, the second beam being received by a 
re?ection device. A ?rst mirror positioned adjacent to a ?rst 
WindoW, re?ects the ?rst beam onto a surface to be mea 
sured, the ?rst mirror further adapted to receive the second 
beam re?ected from the re?ection device. A second mirror 
positioned adjacent a second WindoW receives the ?rst beam 
re?ected from the surface to be measured and the second 
beam re?ected by the ?rst mirror through the ?rst WindoW 
and the second WindoW, Wherein the second mirror is 
positioned at and angle to re?ect the second beam back to 
the re?ection device. A second collimator disposed adjacent 
the ?rst collimator is positioned to receive the ?rst beam 
re?ected from the second mirror. Asecond detector disposed 
Within the second receives the ?rst beam and produces a 
measurement signal. A third detector disposed adjacent to 
the re?ection device, receives the second beam and produces 
a dirt compensation beam, and a signal correction means for 
producing a gloss reading by correcting the measurement 
signal With the reference signal and the dirt buildup signal. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0013] The invention Will noW be described in greater 
detail With reference to the preferred embodiments illus 
trated in the accompanying draWings, in Which like elements 
bear like reference numerals, and Wherein: 

[0014] FIG. 1 is a schematic illustration of the gloss 
sensor of the present invention; 

[0015] FIG. 2 is a schematic illustration of an alternative 
embodiment of a buildup correction system for the gloss 
sensor of the present invention; and 

[0016] FIG. 3 is a functional diagram of the dirt build-up 
correction mechanism of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0017] The schematic diagram illustrated in FIG. 1, is a 
diagram of a gloss sensing system Which is positioned to 
take DIN gloss measurements. 

[0018] Referring noW to FIG. 1 there is shoWn a diagram 
of a gloss sensor 100 of the present invention. The gloss 
sensor 100 includes a ?rst collimator 102, a beam splitter 
160, a ?rst mirror 165, a plurality of WindoWs 162 and 162‘, 
a second mirror 165‘, a prismatic re?ector 150, a second 
collimator 104, and an air vortex clamp 170. In addition, the 
gloss sensor 100 may be provided having a sealed case 90, 
Whereby the entire gloss sensor 100 is shielded from con 
tamination. 

[0019] The ?rst collimator 102 includes an illumination 
source 110, a reference detector 120, a diffuser 130, and a 
diaphragm 140. The second collimator 104 includes a ?lter 
135 and a detector 127. The ?rst collimator 102 and the 
second collimator 104 are constructed in accordance With 
DIN 54502 standards. 

[0020] The light source 110 may comprise an incandescent 
light bulb, a metal halide light source, a xenon light source, 
or more preferably an extra bright light emitting diode 
(LED). The light source 110 is electronically regulated to 
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produce intense radiation in visible (450-650 pm) region, 
With a peak intensity of about 540-550 nm. The light source 
may be further regulated to provide light energy having ?rst 
and second frequencies. The light energy of the ?rst fre 
quency is adapted to pass through the beam splitter 160 With 
the light energy of the second frequency re?ected in a 
second direction by the beam splitter 160 as Will be 
described in greater detail beloW. The use of a single light 
source and a beam splitter 160 alloWs for a more compact 
gloss sensor 100. Additionally, due to the less complex 
design of the gloss sensor of the present invention the overall 
cost of the gloss sensor 100 may be less than that of 
presently knoWn comparable gloss sensors. 

[0021] To provide DIN gloss (75°) measurements in 
accordance to the DIN 54502 standard, the light energy 
produced by the light source 110 is collimated by the ?rst 
collimator 102 into a parallel beam 115. As Was explained 
above, the light energy produced by light source contains 
light energy of a ?rst and a second frequency. The reference 
detector 120 disposed Within the ?rst collimator 102 trans 
mits a signal 125 containing information regarding the 
characteristics of the light energy produced by light source 
110. The reference signal 125 Will be utiliZed to compare the 
re?ectance of the paper surface to the intensity of the light 
energy produced by light source 110 With the buildup 
compensation apparatus shoWn in FIG. 3 and described in 
greater detail beloW. 

[0022] As shoWn in FIG. 1, the parallel beam 115 passes 
through the beam splitter 160, Where the light energy of the 
second frequency is split from the parallel beam 115 into 
beam 117 and redirected at an angle of approximately 90° to 
the parallel beam 115. Parallel beam 115 after passing 
through the beam splitter 160 contains the light energy of the 
?rst frequency Which is re?ected by the mirror 165 toWard 
the paper 105 through WindoW 162. The mirror 165 is set at 
an angle of approximately 375° With respect to a line 
perpendicular to the measured surface, thereby directing the 
parallel beam 115 toWards the paper 105. The parallel beam 
115 is then re?ected by the paper 105, Wherein the strength 
of the light energy re?ected from the paper surface repre 
sents the gloss of the paper surface. 

[0023] The parallel beam 115 re?ected by the paper 105 is 
received by the second mirror 165‘ through WindoW 162‘. 
The second mirror 165‘ is positioned at an angle of approxi 
mately 37.5°, and is thereby adapted to direct beam 115 to 
the second collimator 104. The second collimator 104 con 
denses the light energy of the parallel beam 115 onto 
detector 127 after it is passed through the ?lter 135. As is 
shoWn in FIG. 1, the parallel beam 115 is directed at the 
paper 105 at an angle of approximately 75° With respect to 
a line perpendicular to the paper’s plane. The coef?cient of 
re?ection from the paper surface 105 is proportional to paper 
gloss. 

[0024] The gloss sensor 100 of the present invention 
further includes a dirt buildup compensation device. The dirt 
buildup compensation device comprises a prismatic re?ector 
150, a WindoW detector 124, and a plurality of combining 
devices 310, 320, and 330 (combining devices 310, 320 and 
330 are shoWn in FIG. 3). As shoWn in FIG. 1, the beam 
splitter 160 splits the light energy of the second frequency 
contained in parallel beam 115 into a beam portion 117 that 
is at an angle of approximately 90° to the parallel beam 115. 
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The beam 117 is re?ected by prismatic re?ector 150 to the 
mirror 165. Beam 117 is then re?ected by the mirror 165 
through the tWo WindoWs 162, 162‘. The beam 117 is then 
re?ected by the mirror 165‘ such that the beam 117 is 
received by the prismatic re?ector 150 and re?ected to the 
WindoW detector 124. WindoW detector 124 develops a dirt 
buildup compensation signal 126 for use as described in 
detail beloW. The prismatic re?ector 150 is adjustable Within 
the gloss sensor 100 so the angles of re?ection of the second 
beam 117 may be adjusted accordingly. 

[0025] As shoWn in FIG. 1, three distinct signals are 
developed by the gloss sensor 100, of the present invention 
including tWo reference signals and one measurement sig 
nal. The ?rst reference signal 125 is developed Within the 
?rst collimator 102. The second reference signal is devel 
oped by the WindoW detector 124, as the dirt buildup 
compensation signal 126. As shoWn in FIG. 1, signal 126 
originates from beam 117 and is utiliZed to measure the 
amount of dirt buildup on the WindoWs 162, 162‘. A third 
signal 129 is a measurement signal developed Within the 
second collimator 104, by the detector 127. 

[0026] Referring noW to FIG. 2, there is shoWn an alter 
native embodiment of the dirt buildup correction mechanism 
300 of the present invention. As shoWn in FIG. 2, the 
prismatic re?ector 150 of the gloss sensor 100 has been 
replaced With mirrors 250 and 252. The mirrors 250 and 252 
are adjustable so that the proper angle of re?ection of the 
beam 117 can be adjusted accordingly. 

[0027] Referring noW to FIG. 3, there is shoWn a func 
tional diagram illustrating the function of the dirt buildup 
correction device 300 of the present invention. The correc 
tion device 300 includes a ?rst combining device 310, a 
second combining device 320 and a third combining device 
330. Each of the combining devices 310, 320 and 330 is 
adapted to receive the signals generated by the detectors of 
the gloss sensor 100. As shoWn in FIG. 3, the ?rst combin 
ing device 310 receives the resulting measurement signal 
129 and the ?rst reference signal 125. Signals 129 and 125 
are combined by the combining device 310 and output as 
signal 340. The output signal 340 represents the measure 
ment of the uncorrected gloss of the paper 105. The second 
combining device 320 is adapted to receive the dirt buildup 
compensation signal 126 indicative of dirt buildup on Win 
doWs 162 and 162‘ and the ?rst reference signal 125. Signals 
126 and 125 are combined by the second combining device 
320 and output as a dirt correction signal 360. The uncor 
rected gloss signal 340 and the dirt correction signal 360 are 
then received by combining device 330 and output as a 
corrected gloss signal 370. 

[0028] The dirt buildup compensation signal 126 having 
passed through WindoWs 162 and 162‘ contains information 
regarding the buildup of dirt on the WindoWs. For eXample, 
during the paper making process, dust may build up on the 
WindoWs 162 and 162‘; and, therefore, if the gloss measure 
ment signal Was not corrected for this dust buildup, mea 
surement signal 129 Would not accurately represent the gloss 
measurement. Signal 126 also compensates for the dust in 
the air Which may alter the measurement of signal 129. 

[0029] As a result of the dirt compensation device 300, the 
gloss sensor 100 of the present invention does not require a 
standardiZation procedure as described in detail beloW. Fur 
thermore, the gloss sensor 100 does not require a standard 
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iZation mechanical unit; therefore, the gloss sensor 100 may 
be made more compact than existing sensors With feWer 
moving parts typically found in presently knoWn gloss 
sensors. 

[0030] Typically a standardiZation unit (nor shoWn) may 
be comprised of a knoWn glossy surface Whereby the gloss 
sensor or the knoWn glossy surface is moved so that the 
gloss sensor Will take a reading of the knoWn glossy surface. 
For eXample, the knoWn glossy surface may comprise a tile, 
Whereby the gloss sensor Would be moved from a position 
disposed over a paper surface to a position disposed over the 
glossy surface Where the gloss sensor Would be calibrated 
according to the knoWn glossy surface. Alternatively, the 
standardiZation unit may comprise a second light source, or 
a light pipe originating from the ?rst light source, Where the 
light source is directed at an angle to a knoWn glossy surface, 
Wherein the re?ection is received by a detector. This signal 
is then utiliZed to calibrate the gloss sensor accordingly. 

[0031] In an alternative embodiment (not shoWn) the 
parallel beam 115 and beam 117 may be modulated With tWo 
different frequencies f1 and f2 in order to separate the gloss 
and dirt build-up measurements. 

[0032] The gloss sensor 100 of the present invention may 
also be utiliZed to accurately measure the smoothness of the 
paper surface. As Will be Well understood by those skilled in 
the art, the smoothness of a paper surface can also be 
correlated to the gloss of the paper. 

[0033] Further, although the present invention has been 
described as a sensor for making a high-gloss measurement 
(75 ° relative to a line perpendicular to the plane of the paper) 
the apparatus and methods of the present invention can also 
be effectively utiliZed for making standard gloss measure 
ments. Standard gloss measurements are made at an angle of 
45° relative to a line perpendicular to the plane of the paper 
by repositioning and/or relocating mirrors 165, 165‘ so as to 
direct and collect parallel beam 115 at an angle of 45° 
relative to a line perpendicular to the plane of paper 105. 
Additionally, the elements of the gloss sensor 100 of the 
present invention, may be duplicated thereby making a gloss 
sensor that is capable of making both gloss (45°) and 
high-gloss (75°) measurements simultaneously or at a cyclic 
rate. 

[0034] It Will be Well understood by those skilled in the art 
that the gloss sensor 100 of the present invention may be 
further modi?ed to provide gloss measurements at 20°, 60°, 
and 80° according to ISO 2.813 standards or TAPPI 75° 
measurement according to the TAPPI T480 standard. 

[0035] Although the present invention has been described 
With regard to speci?c embodiments, it Will be apparent to 
one skilled in the art that the various changes and modi? 
cations can be made and equivalents employed Without 
departing from the present invention. 

1. A gloss sensor for measuring the gloss of a surface, the 
gloss sensor comprising: 

an illumination source; 

at least tWo collimators, Wherein the illumination source 
is disposed Within one of the tWo collimators; 
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a ?rst detector disposed Within the ?rst collimator, the 
detector adapted to receive a beam emitted from the 
illumination source; 

a beam splitter, Wherein the beam splitter divides a beam 
emitted from the illumination source into a ?rst beam 
and a second beam; 

a means for re?ecting the ?rst and second beams; 

a second detector disposed Within the second collimator, 
Wherein the second detector receives the ?rst beam 
from the beam splitter; and 

a third detector positioned to receive the second beam. 
2. The gloss sensor according to claim 1, Wherein said 

illumination source comprises an eXtra bright light emitting 
diode. 

3. The gloss sensor according to claim 2, Wherein the 
illumination source is electronically modulated to produce 
an intense radiation having a peak intensity betWeen about 
540 nm and 550 nm. 

4. The gloss sensor according to claim 3, Wherein the 
intense radiation is produced in the visible region betWeen 
about 450 pm and about 650 pm. 

5. The gloss sensor according to claim 1, Wherein said 
illumination source comprises a metal halide bulb. 

6. The gloss sensor according to claim 1, Wherein said 
illumination source comprises a Xenon gas-charged source. 

7. The gloss sensor according to claim 1, Wherein the 
means for re?ecting the tWo separate beams comprise a ?rst 
mirror and a second mirror. 

8. The gloss sensor according to claim 7, Wherein the ?rst 
mirror and the second mirror are disposed at an angle 
betWeen about 25° and about 80° With regard to a paper 
surface to be measured. 

9. The gloss sensor according to claim 8, Wherein the ?rst 
and second mirrors are disposed at an angle of about 375° 
With regard to a paper surface to be measured. 

10. A gloss sensor for optically measuring the gloss of a 
sample surface, the gloss sensor comprising: 

a light source; 

a ?rst collimator for receiving the light source to form a 
collimated light beam, Wherein the collimated light 
beam is emitted from a ?rst end of the ?rst collimator; 

a ?rst detector Within the ?rst collimator for developing a 
reference signal; 

a beam splitter disposed adjacent the ?rst end of the 
collimator, Wherein the beam splitter divides the colli 
mated beam into a ?rst beam and a second beam; 

a re?ection device for receiving the second beam; 

a ?rst mirror, positioned adjacent to a ?rst WindoW, to 
re?ect the ?rst beam onto a surface to be measured, the 
?rst mirror further positioned to receive the second 
beam re?ected from the re?ection device; 

a second mirror, positioned adjacent to a second WindoW, 
to receive the ?rst beam re?ected from the surface to be 
measured and to receive the second beam re?ected by 
the ?rst mirror through the ?rst WindoW and the second 
WindoW, Wherein the second mirror is positioned at an 
angle to re?ect the second beam back to the re?ection 
device; 

Jan. 16, 2003 

a second collimator positioned to receive the ?rst beam 
re?ected from the second mirror; 

a second detector disposed Within the second collimator, 
Wherein the second detector is adapted to receive the 
?rst beam; and 

a third detector disposed adjacent to the re?ection device, 
Wherein the third detector is adapted to receive the 
second beam. 

11. The gloss sensor according to claim 10, Wherein said 
illumination source comprises an eXtra bright light emitting 
diode. 

12. The gloss sensor according to claim 11, Wherein the 
illumination source is electronically modulated to produce 
an intense radiation having a peak intensity betWeen about 
540 nm and 550 nm. 

13. The gloss sensor according to claim 12, Wherein the 
intense radiation is produced in the visible region betWeen 
about 450 pm and about 650 pm. 

14. The gloss sensor according to claim 10, Wherein said 
illumination source comprises a metal halide bulb. 

15. The gloss sensor according to claim 10, Wherein said 
illumination source comprises a Xenon gas-charged source. 

16. The gloss sensor according to claim 11, Wherein the 
light source is modulated to produce a ?rst frequency and a 
second frequency, Wherein the ?rst frequency is the ?rst 
beam and the second frequency is the second beam. 

17. The gloss sensor according to claim 10, Wherein the 
re?ection means is a prismatic re?ector. 

18. The gloss sensor according to claim 17, Wherein the 
prismatic re?ector is adjustable. 

19. The gloss sensor according to claim 10, Wherein the 
re?ection means is a plurality of adjustable mirrors. 

20. A gloss sensor for optically measuring the gloss of a 
sample surface, the gloss sensor comprising: 

a light source; 

a ?rst collimator for receiving the light source to form a 
collimated light beam, Wherein the collimated light 
beam is emitted from a ?rst end of the ?rst collimator; 

a ?rst detector Within the ?rst collimator for developing a 
reference signal; 

a beam splitter disposed adjacent the ?rst end of the 
collimator, Wherein the beam splitter divides the colli 
mated beam into a ?rst beam and a second beam; 

a re?ection device for receiving the second beam; 

a ?rst mirror, positioned adjacent to a ?rst WindoW, to 
re?ect the ?rst beam onto a surface to be measured, the 
?rst mirror further positioned to receive the second 
beam re?ected from the re?ection device; 

a second mirror, positioned adjacent to a second WindoW, 
to receive the ?rst beam re?ected from the surface to be 
measured and to receive the second beam re?ected by 
the ?rst mirror through the ?rst WindoW and the second 
WindoW, Wherein the second mirror is positioned at an 
angle to re?ect the second beam back to the re?ection 
device; 
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a second collimator positioned to receive the ?rst beam 
re?ected from the second mirror; 

a second detector disposed Within the second collimator, 
Wherein the second detector is adapted to receive the 
?rst beam and to produce a measurement signal; 

a third detector disposed adjacent to the re?ection device, 
Wherein the third detector is adapted to receive the 
second beam and produce a dirt compensation signal; 
and 

a signal correction means for producing a gloss reading by 
correcting the measurement signal With the reference 
signal and the dirt compensation signal. 

21. The gloss sensor according to claim 10, Wherein the 
second collimator is disposed adjacent the ?rst collimator. 
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22. A method for determining the gloss of a surface, the 
method comprising: 

placing a gloss sensor over a surface to be measured; 

energiZing a light source; 

directing a beam of light, from the light source, to be 
re?ected by a surface to be measured; 

detecting the luminance of the beam of light re?ected off 
of the surface to be measured; 

detecting a second beam of light passed through at least 
one WindoW adjacent to the surface to be measured; and 

combining all of the detected signals to determine the 
gloss of the surface to be measured. 

* * * * * 


