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Fig.1 The picture of zoom group moving
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Fig. 2 The structure of 35 mm zoom lens
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Table 1 Structure parameter of 35 mm zoom lens
Surf. Radius Thickness Glass
1 —117. 484 5.076 N-LAK7
2 211.714 3. 807 SF1
3 56.905 22.496
1 87.145 5.777 N-LAF2
5 —266.938 69.256—35.31—69. 256
6 —81.985 3.807 F5
7 —100. 714 0. 254
8 133. 881 5.703 N-LAK12
9 65.974 3.023 SF1
10 101. 445 79.761—46.321—12.92
11 Stop 0.508
12 108. 23 3. 807 BASF2
13 —188. 319 3. 807 N-LAK12
14 —195.522 0.508
15 43.876 14. 041 N-LAK14
16 —60.773 3.927 SF1
17 27. 489 2.673
18 32.271 3. 807 N-LAK14
19 71.532 60. 96
2.3 FHMEIMEERT

R A SR e 0T A 1) S B A SRS ) B Ol 2
AAY BT RS LAS J3 A 4 5 B AR B A AT BT AR R
AR R A 3 Ay 2 2.
Xt T R e Sk L I RS IR BR 22 L (22 L LU
5 IV AT 32 1 6 22 R I, Wy A 7 4 T E 206 LA
. BT I AR IR S R e A X AL AR D R
B AR i 58 T AL 2544



1139 X P L 5 A R B Sk Y BT 1309

T2 ERENCEMEEMUGA
Table 2 Focal length and field angle of five position

Conlf. E.F.L/mm FOV/()
Configl 26 36.2
Config2 28 33
Config3 30 31.6
Config4 32 29.1
Configh 34 28.3
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Fig. 3 The structure of zoom lens
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Table 3 Sample of cam curve

Zoom group Compensating group  The Rotation angle

position position of cam
6.755 54.186 0
6. 864 54.196 0.8
6.982 54. 206 1.6
7.091 54. 215 2.4
7.200 54. 224 3.2
7.317 54. 234 4
26. 885 55. 878 150. 4
26. 989 55. 887 151.2
27.101 55. 896 152
27.205 55.905 152.8
27.31 55.914 153.6
27.422 55.923 154.4
27.526 55.932 152.2
27.630 55. 941 152. 8
27.742 55.950 153.6
27. 846 55.959 154. 4
27.950 55.968 155.2
28.062 55.977 156
28.166 55. 986 156. 8
28.270 55.994 157.6
28.382 56.004 158.4
28. 486 56.013 159.2
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Table 4 Lens structure parameters

Surf. Radius Thickness Glass
1 155. 142 6.778 H-K9L
2 —317.673 6.756—18.285—28. 486
3 294.272 10 H-QK3L
4 26.599 10 H-ZF7LA
S 28. 268 27.431—16.424—7.527
6 —33.033 1 BAF6
7 23. 889 6.542
8 34.222 10. 461 H-LAK3
9 —71.032 9.017—8.389—7.188
10 Stop 10. 622
11 —188. 477 10 H-QK3L
12 —17.07 7.614 H-ZF52A
13 —33.939 0.2
14 201. 812 13.25 H-ZK10
15 —71.81 9.4
16 45. 857 10 H-ZK11
17 191. 606 15. 166
18 Infinity 20 H-K9L
19 Infinity 4
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Design of Zoom Cinema Projection Lens
LIU Xiao-chan, CHEN Chen, LI Wei-shan, ZHANG Yu, LIU Hong-jun
(Qinhuangdao Audio-visual Machinery Research Institute , Qinhuangdao, Hebei 066000, China)
Abstract: To satisfy the projection demand of cinemas with different size, based on mechanical

compensation theory, a digital cinema projection lens is designed, and the cam curve is provided. The lens

consists of four groups of nine glass lenses, and all the lens surface is spherical. Through comparing with

the classical projection zoom lens, the character of the lens designed in the article is introduced clearly.

Focal length is 26 ~28. 3 mm, the relative aperture is 1/1. 7, the total length is 158 mm, and the caliber is
71 mm. Distortion is less than 2%, at the frequency of 44. 6 Ip/mm, the axile MTF is higher than 0. 68,
the meridian MTF of the largest field is higher than 0. 38, and the saggital MTF of the largest field is high
than 0. 58. The design results show that this lens has the merits of high brightness, steady image surface,

compact structure and easy to process.

Key words: Optical design; Zoom projection lens; DMD chip



