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Design of focal plane-curtain shutter and its performance test
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Abstract: A type of focal plane-curtain shutter was designed for a small focal plane aerial camera
whose CCD image was orthogonal and vetical distribution due to the prism splicing. By taking the cog
belt as the shutter curtains and the appropriate strip-shaped slit on the curtain as exposure slit, the
exposure time of the shutter was determined by the velocity of the shutter curtains. The simultaneous
exposure of two pieces of CCDs was implemented by the orthogonal layout and synchrodriving of two
shutter curtains. According to the feedback of an encoder, the velocity of shutter motor was con-
trolled by a DSP. Therefore, the shutter curtain ran at a steady speed and offered the exposure uni-
formity of CCD. Experiment results demonstrate that the shutter has a higher movement stability and
a long life span in the range of continuous stepless adjustment exposure time (1/300—1/1 000 s), and
its exposure error is less than 10%. Furthermore,by changing the shutter curtain and the slit width,

the exposure time range can be extended. Obtained result shows that the performance of this shutter
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fully satisfies the requirements of area CCD aerial cameras.
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Fig. 3 Schematic diagram of focal-plane curtain

shutter with ring-shaped curtain
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Fig. 4 Schematic drawing of shutter mechanism
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Fig.5 Schematic plan of shutter slit
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Fig. 6 Test result of motor velocity
PRITHRARRHE R 2 o TR AKX T i AL5%

BB Rowe 9 80 r/min, B AL Rooor N
1800 r/min, H g Al HIPR T B A GH R 22

o= rmm><1oo/—m><1oo/—4 4% .
(2)
3.2 RITERSCEE KXRITE IS iEEH S

KGRI

SR, SR A AT 48 9 R 2.5 mm BRI AR
FEPRTTAE — M e BT 3 3 M B A & 3 A e
Mo AEPRTTAS o — 0 S A7 6 B . PR ITT I S
[E1) B R A5 32 2l 38 5 M A T DT R A 7
7N o

A B3 PR ] A A — U PR T] A B P B AK
YR 38 S Lt 3 e 5 ot Lt v L
S FL b IR 8 — A T I A5 D I8 B TV RS I Y
R i) 2 B0 Ay 32 ) v Sl XoF S R TD A 87 ) B O B
] o AR R TT SR Bl F LA S A DR A B O B
[ ¥ B, M SR AN 1 PR .

=
%

V7 BRI BB S i) B PRI A A2 Sl R B A A Y B

Fig. 7 Schematic diagram of test of exposure time
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Tab.1 Test results of shutter exposure time

- HAL B I B8 PRI Kb
/(remin™') #E/(me«s DFEE/mm AFH/s
1 950 0.475 2.5 1/202
2 1 800 0.9 2.5 1/360
3 2 100 1.05 2.5 1/415
4 3200 1.6 2.5 1/658
5 4 200 2.1 2.5 1/829
6 5 500 2.75 2.5 1/1179
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Tab. 2 Test result of curtain velocity uniformity
W BB M TIATE S MR L RO 1 B G B[R] RO 2 B G B[] RO 3 B G B[]
B /(e mine OERE/(me s OB /mm B /ms S SIFEEOLE SSE SIFELE StE 5B RLE
/ms  [@ZME/ms  /ms  [WEAE/ms  /ms  [AZ{E/ms

1 2100 1.6 2.5 2.38 2.52 0.14 2.43 0.05 2.45 0.07

2 2100 1.6 2.5 2.38 2.31 —0.07 2.54 0.16 2.47 0.09

3 2100 1.6 2.5 2.38 2.45 0.07 2.59 0.21 2.51 0.13
4 2100 1.6 2.5 2.38 2.30 —0.08 2.41 0.03 2.39 0.01
5 2100 1.6 2.5 2.38 2.27 —0.11 2.48 0.10 2.40 0.02
6 2100 1.6 2.5 2.38 2.25 —0.13 2.41 0.03 2.47 0.09
7 2100 1.6 2.5 2.38 2.51 0.13 2.47 0.09 2.39 0.01
8 2100 1.6 2.5 2.38 2.38 0 2.54 0.16 2.29 —0.09
9 2100 1.6 2.5 2.38 2.49 0.11 2.34 —0.04 2. 20 —0.18
10 2100 1.6 2.5 2.38 2.55 0.17 2.42 0. 04 2.55 0.17
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