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Abstract:

Solving the Cam Curve of the Compensating Group about Zoom Lens
Using Dynamic Optical Theory
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plane stabilization and keep the imaging quality. With dynamic optical theory, the image motion compensating group
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To ensure the imaging quality of the zoom lens, the image plane stabilization should be maintained,
while the aberration is corrected. Mechanical compensation can ensure the accuracy of the cam, accomplish the image
=]

formula of the zoom optical system is derived, and the trace curve of the image motion compensating group is plotted.

With the plotted curve the cam is fabricated, and compensates the image motion caused by the zoom of the optical
-
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system totally. The design for three zoom systems is presented, Which validates the validity and the practicability.

optical design; zoom lens; image motion compensation; dynamic optics; optical system
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Fig.1 Vari-double group versus compensating group

in example 1
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Table 1 Results of three positions (long, medium and short

focal length) for example 1

Lens Glass
R /mm d /mm
group mark
203.92 2.5 ZF13
Front- 84.003 7.6 ZK9
fixed —568. 29 0.1
group 56.101 4.5 ZK9
101.653 1.488~24.988~45.988
775.04 1.5 ZK9
25.991 5.71
Vari-
—370.67 1.4 ZK9
double
55.167 5.45
group 43.695 2.5 ZF13
94.013 48.542~21.456~0. 384
132.17 2.5 ZK9
—81.723 0.1
Compensating
49.584 4.8 ZK6
group
—37.455 1.3 ZF13
—100. 483 2.596~6.182~6. 254
co 2.0
—56,731 1.3 LZK5
56. 431 1.6
111. 379 4.6 ZF3
Rear-fixed —28.828 1.2 ZK11
group 96. 187 10. 4
386. 31 1.2 ZF13
31.132 6.0 ZK9
68.7194~68. 7194~68. 7196
—39.285

(Rear cut-off range)
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Table 2 Results of three positions (long, medium and short

focal length) for example 2

Lens Glass
R /mm d /mm
group mark
271. 89 2.0 ZF3
Front- 79. 277 6.5 ZF3
fixed —636. 94 0.1
group 90. 481 5.5 ZK9
1324. 6 1.774~26.774~42. 374
476.19 2.0 ZK9
62.5 0.8
. 116. 28 2.0 ZK9
Vari-
65. 79 7.0
double
—82. 203 1.58 ZK9
group 39. 645 3.03
45, 767 5.0 ZF12
171.2 41.612~25,918~1. 157
. 132.28 1.3 ZF1
Compensating
54, 945 4.0 K9
group
—92. 605 10. 306~1.0~10. 161
co 1.0
38. 648 6.15 K9
—77.623 2.05 ZBAF21
240. 58 50. 65
Rear-fixed
77.493 3.9 K9
BrOUP 122,15 4.35
—34.04 1.95 ZBAF3
56.0969~56. 0972~56. 0952
—114. 185

(Rear cut-off range)
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Fig. 2 Vari-double group versus compensating group

in example 2
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Fig. 3 Vari-double group versus compensating group

in example 3
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Table 3 Results of three positions, long, medium and short focal length for example 3

Lens group R /mm d /mm Glass mark D /mm
625. 2 14 ZK9 102
—190. 11 5 ZF6 102
—2312.00 0.1 102
Front-fixed group 274. 20 8 ZK9 102
2208. 00 0.1 102
169. 82 8 ZK9 102
438.50 5~100~102. 5 102
159. 22 3 ZK9 42
61.94 5.15 40
—138. 68 3 ZK9 40
Vari-double group 121. 34 6 38
—46. 67 3 ZK9 38
91. 62 6 ZF6 42
—138. 68 172.126~35~1. 592 42
—2606. 00 5.31 ZK9 42
—73.11 0.1 42
Compensating group 54,70 4 ZF6 42
30. 27 9 ZK1 42
—263. 00 2. 874~45~65.908 42
Aperture diaphragm co 2.5 20. 826
—92.26 K10 28
25. 64 4 ZF2 30
52.12 15 27
Rear-fixed group 4221 ! K9 28
—657.70 0.1 28
29.79 4 ZF6 28
15. 959 8 K9 28
42,27 39. 7536~39. 7536~39. 7534 24
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