Zoom 6000
High Mag Zoom Lens

® Dynamic magnification range of 0.09-393X offers
incredible versatility.

® High contrast images and vivid colors help your equipment
perform better.

® 0.01-125.68 mm field coverage allows you to view a wide
range of parts.

® Working distance can be varied from 34 to 390 mm.

® Add infinity corrected objective lenses to achieve
unmatched edge flatness and clarity.
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/oom 6000

A Workhorse to Fit Nearly Any
Application

With a diverse selection of body tubes,
accessory optics, motorized configu-
rations, and lighting techniques, the
Zoom 6000 is Navitar’s workhorse
with unbeatable versatility. This modu-
lar zoom lens system incorporates
Navitar’s world-renowned optics. This
“building block design” can be config-
ured to fit nearly any application.

Flexibility by Design

6.5:1 Zoom Ratio, Long Working
Distance and Large Field of View
The parfocal optical system of the
Zoom 6000 has a 6.5:1 zoom ratio,

a 0.7X to 4.5X zoom range, and total
magnification (depending on lens
adapters and attachments used) of
0.09X to 393X. The working distance
can be varied from 34 mm (1.3”) to
390 mm (15.4"). The achievable field
of view can vary from 0.01 mm to
125.68 mm.
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Unsurpassed Optical Performance

The optical system of the Zoom 6000 produces images of
the finest optical quality. Chromatic aberration and distor-
tion have been virtually eliminated. With the Zoom 6000
lenses, images are crisp and clear and display optimum
contrast with minimum flare over the entire field of view.

Manual or Detented for Calibrated Repeatability
The Zoom 6000 lenses are available in a manual design, as
well as a detented version for calibrated repeatability.

Motorized for Automation

If you are building highly automated systems, Navitar can
offer you a wide selection of motorized lenses and control
equipment. Please see the motorized section of the catalog.

Phone: 800-828-6778 or 585-359-4000

Key Terms for Matrix Charts

Depth of Field

The distance allowing acceptable image
definition to be maintained without
refocusing.

Distortion
Distortion is a variation in magnification
across the field of view.

Field

Field of view for respective
camera format (normally measured
diagonally).

Magnification

A measure of the apparent
differences in size between the
object and image.

Matching Pixel Size

Matching pixel size is that which will
permit the minimum feature size to
overlap two pixels.

MTF (Ip/mm)

A measurement of the ability of an
optical system to reproduce (transfer)
various levels of detail from the object
to the image, as shown by the degree of
contrast (modulation) in the image.

N.A. Image (high or low mag.)
Measurement at the image point of the
largest cone of light rays that are exiting
the optical system.

N.A. Object (high or low mag.)
Measurement at the object point of the
largest cone or number of light rays that
are entering the optical system.

Object to Image Distance (O-I)
Total distance from the object to the
sensor inside the camera.

Resolvable Features (microns)
Measurement of lens system’s ability to
image closely spaced points, lines and
object surfaces as separate entities.

Working Distance (W.D.)
Clearance between object and lowest
mechanical part of the system.

L Fax 585-359-4999
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Zoom 6000 System Diagram ..............
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Zoom 6000 :------------.
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Zoom 6000 Field of View Matrix (in mm at nominal W.D.) e
Camera Rego!ve Depth of
Lens W.D. .5X Adapter .67X Adapter 1X Adapter ~ 1.33X Adapter  2X Adapter ~ 3.5X Adapter ~ 5X Adapter Limit )
Attachment (mm) R Low - High Low - High Low - High Low - High Low - High Low - High Low - High (microns) e (”.‘m)
Parameters Low-High Low-High
Mag. 0.09X - 0.56X | 0.12X-0.75X | 0.18X-1.13X | .24X-1.5X | 0.35X-2.25X | 63X -3.95X | 0.88X-562X | 27.78-9.26 = 13.89-1.54
- (noﬁﬁ]al) Field /4" | 4570-7.12 | 34.03-533 | 22.85-356 | 17.18-268 | 1142-1.78 | 653-1.02 | 454-072 | 27.78-926 | 13.89-154
0.006 - 0.018 Field /3" | 68.64-1064 | 51.12-804 | 3432-532 | 2580-4.0 | 17.16-266 | 98-152 | 6.88-1.08 | 27.78-926 | 13.89-154
e (1)2V3%.3;?199 Field1/2' | 91.36-14.16 | 68.06-1066 | 4568-7.08 | 3434-532 | 22.84-354 | 13.05-202 | 9.12-144 | 27.78-926 | 13.89-154
Field2/3" | 91.40-1952 | 93.62-14.66 | 62.84-976 | 47.25-7.34 | 3142-4.88 | 17.95-279 | 1256-196 | 27.78-926 | 13.89-1.54
) ) S B
Mag. 0.18X-1.13X | 0.24X-1.50X | 0.35X-2.25X | .46X-2.99X | 0.70X - 450X | 1.22X -7.87X | 1.75X - 11.25X | 15.15-4.76 | 4.13-0.41
5 (nozii o) | FEG14 | 2285386 | 17.02-266 | 1142-178 | 859-134 | 571-089 | 326-51 | 228-036 | 1615-476 | 413-041
0.011-0.085 Field /3" | 3432-532 | 2556-40 | 17.16-267 | 12.90-2.01 | 858-1.33 | 490-076 | 343-053 | 15.15-4.76 | 4.13-041
THEVILE (1)1&‘%_1;199 Field1/2" | 4568-7.08 | 34.03-533 | 22.85-356 | 17.18-268 | 1142-177 | 658-102 | 457-071 | 1515-476 | 4.13-0.41
Field2/3" | 4570-976 | 46.81-7.33 | 31.43-4.89 | 23.63-3.68 | 1571-244 | 898-140 | 629-098 | 15.15-4.76 | 4.13-041
) ) [ E B
Mag. 027X -1.69X | 0.35X-2.25X | 0.53X-3.38X | .70X-4.49X | 1.05X-6.75X [1.85X - 11.83X| 2.63X - 16.88X | 9.80-3.14 | 1.73-0.18
0.75X (m:iian Field1/4" | 1522-238 | 11.34-178 | 761-1.19 | 572-.89 | 381-059 | 217-.3¢ | 152-024 | 980-314 | 1.73-0.18
0.017 - 0.053 Field /3" | 22.86-356 | 17.04-267 | 1143-178 | 859-134 | 572-089 | 326-.51 | 229-0.35 | 980-3.14 | 1.73-0.18
1-60111 (1)1,%.1:;99 Field 1/ | 30.46-474 | 22.69-356 | 1523-2.37 | 1145-178 | 7.62-119 | 435-.68 | 305-047 | 980-314 | 1.73-0.18
Field2/3" | 3050-652 | 3121-489 | 2095-326 | 1575-2.45 | 1048-163 | 598-.93 | 4.19-0.65 | 980-3.14 | 1.73-0.18
) ) [ E N B
Mag. 0.35X-2.25X | 0.47X-3.00X | 0.70X-4.50X | 93X -5.89X | 1.40X - 9.00X |2.45X - 15.75X | 350X - 22.50X | 7.25-2.35 | 0.95-0.10
\one (noi?nal) Field /4" | 1142-178 | 851-133 | 571-089 | 429-67 | 2.86-045 | 163-.25 | 1.14-018 | 7.25-235 | 095-0.10
0,023 0,071 Field /3" | 17.16-267 | 1277-201 | 858-133 | 645-10 | 429-067 | 245-38 | 172-027 | 725-235 | 095-0.10
(1)V€.1L;?r3ange Field1/2' | 2285-356 | 17.01-267 | 11.42-177 | 859-1.33 | 571-089 | 326-.50 | 228-0.36 | 7.25-235 | 0.95-0.10
Field2/3" | 22.90-489 | 23.40-365 | 1571-2.44 | 11.81-183 | 7.86-122 | 449-70 | 314-049 | 725-235 | 095-0.10
Mag. 0.53X-3.38X | 0.71X-4.50X | 1.05X-6.75X | 140-8.98 |2.10X-13.50X |3.67X - 23.62X| 5.05X - 33.75X | 4.90-157 | 0.43-0.04
. (nof:mal) Field1/4" | 7.61-119 | 567-089 | 381-059 | 2.86-44 | 191-030 | 1.09-.17 | 076-012 | 490-157 | 043-004
0.034 - 0.106 Field /3" | 1143-178 | 852-133 | 572-0.89 43-67 | 286-044 | 163-25 | 1.14-018 | 4.90-157 | 0.43-0.04
1-60112 0 Vc%.f’;nge Field1/2 | 1523-237 | 1134-177 | 7.62-1.19 573-.89 | 3.81-059 218-.34 152-024 | 490-157 | 043-0.04
Field2/3" | 15.00-326 | 1560-2.44 | 1048-163 | 7.88-122 | 524-081 | 299-46 | 210-033 | 490-157 | 043-004
) ) ) S
Mag. 0.70X - 450X | 0.94X-6.00X | 1.40X-9.00X |1.86X-11.97X| 2.80X - 18.00X | 4.9X-31.5X | 7.00X - 45.00X | 3.62-1.17 | 0.24-0.02
20X (no;?nal) Field1/4" | 571-089 | 426-067 | 2.86-045 | 215-.3¢ | 143-023 | .82-.13 057-009 | 362-117 | 024-002
0.040- 0.142 Field1/3" | 858-133 | 639-1.00 | 429-067 | 322-50 | 215-033 | 122-19 | 086-013 | 362-1.17 | 024-002
1-60113 0 Veg?;nge Field1/2 | 1142-177 | 851-1.33 571-0.89 429-67 | 286-044 | 163-.25 114-018 | 362-117 | 024-0.02
Field2/3’ | 1140-244 | 1170-183 | 7.86-122 | 591-.92 | 393-061 | 224-35 | 157-024 | 362-117 | 024-002
NOTES:

The above fields of view are measured diagonally in millimeters (Horizontal = Diagonal x 0.8 and Vertical = Diagonal x 0.6).
(1) Working distance range when using 12 mm fine focus. Field of view will change with shorter or longer working distances.
N.A. varies depending in system magnification.

12 http://machinevision.navitar.com
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Zoom 6000 System Dimensions

Navitar offers a wide variety of lenses, adapters and attachments.
Dimensions of a few examples are provided here. For a complete
listing of lens dimensions, please visit www.machinevision.navitar.com.

Lenses*
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All adapters have a diameter of

@40.64 mm (31.600 inches) T
A
)
rSHORT ADAPTERS—I 7 N
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i i i : l l _l
NOM NOM NOM
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Attachments*
M25 x .75 M25 x .75 M25 x .75 M25 x .75 M25 x .75

- | | [ ] [
= = T e o i
L026.2 *‘J L— 026.7 —1_|_ L 026.7 J I L 026.7 J i L— 026.7 —‘ '
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Zoom 6000 Performance Specifications

Zoom 6000 Combinations SEE N.A-obj it piil ins Depth of Field
W.D. Magnification o (microns) (microns)

Lens Attachment + Prime Lens + Adapter Low Mag. High Mag. Low Mag. High Mag. Low Mag. High Mag. Low Mag. High Mag. Low Mag. High Mag.
0.25x + 6.5X Zoom + 0.5x 356 0.09 0.56 0.006 0.018 27.78 9.26 2.50 5.19 13.89 1.54
0.25x + 6.5X Zoom + 0.67x 356 0.12 0.75 0.006 0.018 27.78 9.26 3.33 6.95 13.89 1.54
0.25x + 6.5X Zoom + 1.0 36 018 113 0006 0018 2778  9.26 500 1046  13.89 1.54
0.25x + 6.5X Zoom + 1.33x 356 0.23 1.51 0.006 0.018 27.78 9.26 6.65 13.91 13.89 1.54
0.25x + 6.5X Zoom + 2.0x 356 0.35 2.25 0.006 0.018 27.78 9.26 9.72 20.84 13.89 1.54
0.25x + 6.5X Zoom + 3.5x 356 0.61 3.98 0.006 0.018 27.78 9.26 17.50 36.61 13.89 1.54
0.25x + 6.5X Zoom + 5.0x 356 0.88 5.62 0.006 0.018 27.78 9.26 24.45 52.04 13.89 1.54
0.5x + 6.5X Zoom + 0.5x 175 018 113 0011 0035 1515 476 2.73 5.38 413 0.41
0.5x + 6.5X Zoom + 0.67x 175 0.23 1.50 0.011 0.035 15.15 4.76 3.48 714 413 0.41
0.5x + 6.5X Zoom + 1.0x 175 0.35 2.25 0.011 0.035 15.15 476 5.30 10.71 413 0.41
0.5x + 6.5X Zoom + 1.33x 175 0.47 3.03 0.011 0.035 15.15 4.76 7.05 14.24 413 0.41
0.5x + 6.5X Zoom + 2.0x 175 070 450 0011 0035 1515 476 1061 2142 413 0.41
0.5x + 6.5X Zoom + 3.5x 175 1.22 7.93 0.011 0.035 15.15 4.76 18.55 37.49 413 0.41
0.5x + 6.5X Zoom + 5.0x 175 1.75 11.25 0.011 0.035 15.15 476 26.51 53.55 413 0.41
0.75x + 6.5X Zoom + 0.5x 113 0.26 1.69 0.017 0.053 9.80 3.14 2.55 5.32 1.73 0.18
0.75x + 6.5X Zoom + 0.67x 113 0.35 2.25 0.017 0.053 9.80 3.14 3.43 7.08 1.73 0.18
0.75x + 6.5X Zoom + 1.0x 113 0.53 3.38 0.017 0.053 9.80 3.14 5.20 10.63 1.73 0.18
0.75x + 6.5X Zoom + 1.33x 113 0.70 4.54 0.017 0.053 9.80 3.14 6.92 1413 1.73 0.18
0.75x + 6.5X Zoom + 2.0x 113 1.05 6.75 0.017 0.053 9.80 3.14 10.30 21.23 1.73 0.18
0.75x + 6.5X Zoom + 3.5x 113 1.86 12.06 0.017 0.053 9.80 3.14 18.20 37.21 1.73 0.18
0.75x + 6.5X Zoom + 5.0x 113 2.63 16.88 0.017 0.053 9.80 3.14 25.74 53.09 1.73 0.18
None + 6.5X Zoom + 0.5x 92 035 225 0023 0071 7.25 2.35 2.54 5.28 0.95 0.10
None + 6.5X Zoom + 0.67x 92 0.47 3.00 0.023 0.071 7.25 2.35 3.41 7.04 0.95 0.10
None + 6.5X Zoom + 1.0x 92 0.70 4.50 0.023 0.071 7.25 2.35 5.08 10.55 0.95 0.10
None + 6.5X Zoom + 1.33x 92 0.93 6.05 0.023 0.071 7.25 2.35 6.76 14.03 0.95 0.10
None + 6.5X Zoom + 2.0x 92 140 900 0023 0071 7.25 235 1015 2111 0.95 0.10
None + 6.5X Zoom + 3.5x 92 2.45 15.93 0.023 0.071 7.25 2.35 17.78 36.93 0.95 0.10
None + 6.5X Zoom + 5.0x 92 3.50 22.50 0.023 0.071 7.25 2.35 25.38 52.76 0.95 0.10
1.5x + 6.5X Zoom + 0.5x 51 0.53 3.38 0.034 0.106 4.90 1.57 2.60 5.32 0.43 0.04
1.5x + 6.5X Zoom + 0.67x 51 0.70 4.50 0.034 0.106 4.90 1.57 3.43 7.09 0.43 0.04
1.5x + 6.5X Zoom + 1.0x 51 1.05 6.75 0.034 0.106 4.90 1.57 5.15 10.63 0.43 0.04
1.5x + 6.5X Zoom + 1.33 51 1.40 9.08 0.034 0.106 4.90 1.57 6.85 1414 0.43 0.04
1.5% + 6.5X Zoom + 2.0x 51 2.10 13.50 0.034 0.106 4.90 1.57 10.29 21.26 0.43 0.04
1.5x + 6.5X Zoom + 3.5x 51 3.68 23.89 0.034 0.106 4.90 1.57 18.03 37.21 0.43 0.04
1.5x + 6.5X Zoom + 5.0x 51 5.25 33.75 0.034 0.106 4.90 1.57 25.73 53.16 0.43 0.04
2.0x + 6.5X Zoom + 0.5x 3 070 450 0046 0142 362 117 2.54 5.29 0.24 0.02
2.0x + 6.5X Zoom + 0.67x 36 0.94 6.00 0.046 0.142 3.62 1.17 3.41 7.05 0.24 0.02
2.0x + 6.5X Zoom + 1.0x 36 1.40 9.00 0.046 0.142 3.62 1.17 5.08 10.58 0.24 0.02
2.0x + 6.5X Zoom + 1.33 36 1.86 12.10 0.046 0.142 3.62 1.17 6.76 14.07 0.24 0.02
2.0x + 6.5X Zoom + 2.0x 36 280 1800 0046 0142 362 117 1015 2115 024 0.02
2.0x + 6.5X Zoom + 3.5x 36 4.90 31.85 0.046 0.142 3.62 1.17 17.78 37.03 0.24 0.02
2.0x + 6.5X Zoom + 5.0x 36 7.00 45.00 0.046 0.142 3.62 1.17 25.38 52.88 0.24 0.02

Assumptions:

1. Minimum resolvable feature size is half of the threshold line pair limit. Calculation = 1/(3000 x Lens N.A.)

2. Matching pixel size is that which will permit the minimum feature size to overlap two pixels. Calculation = 1/2(Feature Size x System Magnification)
3. If the matching pixel size is greater than the camera pixel size, the system is “lens limited.”

4. If the matching pixel size is less than the camera pixel size, the system is “camera limited.”

14 http://machinevision.navitar.com ° email: info@navitar.com



Zoom 6000 . .
Distortion Percentage Zoom 6000 Distortion Values Over Zoom Range
This data is plus-minus
calibrated distortion based 0.900
on best-fit magnification.
Magnification % Distortion 0800
0.700 0.113 o
w
0.800 0.093 o
0.700 —
0.900 0.071 =
o
1.000 0.051 e)
N
1.100 0.036 0.600 %o
1.250 0.022 >
M
1.500 0.008 o0
0500 T
1.750 0.002 i o
k) o
2.000 0.002 é 3
2.250 0.004 e 0 g
o
2.500 0.007 N
2.750 0.010
3.000 0.009 0300
3.250 0.010
3.499 0.012 0200
3.749 0.014
3.999 0.016
4.249 0.019 100
4.499 0.021
® 0.000
° 0.000 1.000 2.000 3.000 4.000 5.000 6.000 7.000
° Magnification
[}
[ ]
[}
[ ]
[ ]
[}
® 6 © 6 ¢ ¢ o ¢ o © o o o
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