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CLAIMS CN110082895B

1.

13 A modularized lens assembly of a finite yoke camera or microscope, characterized in that it includes a zoom
assembly, the zoom assembly includes a positive film still group G1B, a negative film active group G2, G3, a
negative film active group G4, and a positive film still group G5A, And can reach the optical expansion
between 1.15 and 4.65mm2sr modular limited yoke lens assembly; also includes an afocal lens module, or
module 2, or core zoom module, the afocal lens module includes a positive film group G1B, An active negative
film group G2, an active positive film group G3, an active negative film group G4, and a positive film group
G5A, the module 2 or the core zoom module includes 5 lens groups, these 5 lens groups include: a static
positive film group G1B, A negative film active group G2, a positive film active group G3, a negative film active
group G4, and a static positive film group G5A, with an optical extension between 1.15 and 4.65 mm2sr (14); it
also contains a lens accessory module, or module 1, with one The positive film has a fixed focal length, a large
enough aperture and angle combination can provide an optical extension of 1.15 to 4.65mm2sr (24); a rear
adapter is also included, or the module 3 has a positive film fixed focal length, a large enough aperture and
angle combination can be Provides an optical extension of 1.15-4.65mmz2sr (31).
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2.
42 The lens assembly according to claim 1, which has a resolution capability of 4,075 to 8,194 pixels in the
diagonal range of the entire image plane.
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3.
52 The lens assembly according to claim 1, wherein the zoom ratio complies with the equation 5.5<M1/M2<16.
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4.

60 The lens assembly according to claim 1, whose wavelength correction requires a focal depth of less than 3 from
430-1100nm compared with 550nm.
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5.
69 The lens assembly according to claim 1, whose wavelength correction requires a focal depth of less than 3 from
900 nm to 1700 nm compared with 1200 nm.
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6.
78 The lens assembly according to claim 1, which has a variety of fixed focal length lenses on the side facing the
object, with a positive focal length and a 16-25mm pupil specification.
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1.

g8 The lens assembly according to claim 1, which has a plurality of fixed focal length lenses on the side facing the
object, the focal length and pupil depth of which are 50, 75, 100, 150 mm or more.
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8.
98 The lens assembly according to claim 1, which has a variety of fixed focal length lenses on the side facing the
image or the sensor, the focal length and pupil depth of which are 16-25 mm.
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9.
108 The lens assembly according to claim 1, which has multiple fixed focal length lenses on the side facing the
image or the sensor, the focal length and pupil depth of which are 50, 75, 100, 150 mm or more.
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10.
118 The lens assembly according to claim 1, which comprises an afocal lens segment.
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11.
126 The lens assembly according to claim 1, wherein the highest magnification is greater than 2.
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12.

134 The lens assembly according to claim 1, which uses two or more other modules, including but not limited to
lens accessory module, core zoom module, rear adapter module, motorized module, lighting module, sensor
module, processing module, interface module, Or any combination of these modules.
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13.
146 The lens assembly according to claim 1, wherein the zoom ratio complies with the equation 5.5<M1/M2<16.

w0000 01I00000000000D0DOd55<M1/M2 <160

14,

154 The lens assembly according to claim 1, with a zoom ratio of 7:1 and an optical extension value of 1.57 mma2sr,
with a positive film fixed group G1B, a negative film active group G2, a positive film active group G3, a
negative film active group G4, and a positive film fixed group G5A .
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15.

165 The lens assembly according to claim 1, with a zoom ratio of 7:1 and an optical extension value of 1.54mm2sr,
with a positive film fixed group G1B, a negative film active group G2, a positive film fixed group G3, a
negative film active group G4 and a positive film fixed group G5A. .
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16.

176 The lens assembly according to claim 1, with a zoom ratio of 7:1 and an optical extension value of 1.58 mma2sr,
with a positive film fixed group G1B, a negative film active group G2, a negative film active group G3, a
negative film active group G4, and a positive film fixed group G5A .
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17.

187 The lens assembly according to claim 1, with a zoom ratio of 16:1, an optical extension value of 1.58 mm2sr,
with a positive film fixed group G1B, a negative film active group G2, a positive film active group G3, a
negative film active group G4, and a positive film fixed group G5A .
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18.

198 The lens assembly according to claim 1, with a zoom ratio of 6.2:1 and an optical extension value of
2.88mma2sr, with a positive film fixed group G1B, a negative film active group G2, a positive film active group
G3, a negative film active group G4 and a positive film fixed group G5A .
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19.

209 The lens assembly according to claim 1, with a zoom ratio of 5.7:1, an optical extension value of 4.62mma2sr,
with a positive film fixed group G1B, a negative film active group G2, a positive film fixed group G3, a
negative film active group G4, and a positive film fixed group G5A .
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20.

220 The lens assembly according to claim 1, whose wavelength correction requires a focal depth of less than 3 from
430-1100nm compared with 550nm.
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21.
229 The lens assembly according to claim 1, whose wavelength correction requires a focal depth of less than 3 from
900 nm to 1700 nm compared with 1200 nm.
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22.
238 The lens assembly according to claim 1, which has an external entrance pupil of 50, 75, 100, 150 mm or
deeper.
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23.
247 The lens assembly according to claim 1, which has an entrance pupil of 16-25 mm.
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24,
255 The lens assembly according to claim 1, which has a working distance/F1 ratio of 0.75 or more.
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25.
263 The lens assembly according to claim 1, wherein the relative angle between the telecentric main beam and the
object perpendicular to the plane is greater than 2° .
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26.

272 The lens assembly according to claim 1, which is used together with other modules to provide wavelength
correction. Compared with 550nm, the focal depth is less than 3 from 430nm to 1100nm.
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217.
282 The lens assembly according to claim 1, which is used in conjunction with other modules to provide
wavelength correction. Compared with 1200nm, the focal depth from 900nm to 1700nm is less than 3.
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28.
292 The lens assembly according to claim 1, which has an external entrance pupil of 50, 75, 100, 150 mm or
deeper.
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29.
301 The lens assembly according to claim 1, which has an entrance pupil of 16-25 mm.

00 0O0OD01IOD0O0000goble-2smmui i

30.
309 The lens assembly according to claim 1, which has a D3/F3 ratio of less than 0.9.
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31.

317 The lens assembly according to claim 1, whose wavelength correction requires a focal depth of less than 3 from
430-1100nm compared with 550nm.
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32.

326 The lens assembly according to claim 1, the wavelength correction requirement is from 900-1700nm and the
focal depth is less than 3 compared with 1200nm, M1 is the highest magnification of the lens, and M2 is the
lowest magnification of the lens;
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334 The depth of field is defined as, DOF=% A /(2*NA2),

330 0 0000DOF=«x A /O 2*NA20J ,

339 Among them: A is the wavelength, NA is the optical parameter numerical aperture;
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344W.D. Is the working distance of the lens attachment;
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349 F1 is the focal length of the front lens attachment;
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354 D3 is the optical path of the rear adapter shown in Figure X08;
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359 F3 is the focal length of the rear adapter.
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33.

367 A finite yoke camera, comprising: the lens assembly described in any one of claims 1-32; an image sensor for
capturing images on the image plane of the optical assembly; a screen or interface for communicating with an
external screen, or two , Used to display the image captured in the image sensor.
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34.
379 The finite yoke distance camera according to claim 32, including a digital microscope.
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35.
387 A finite yoke camera, comprising: the lens assembly described in any one of claims 1-32; and an eyepiece,
positioned and configured so that the image formed by the lens assembly can be seen through the eyepiece.
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36.
397 The finite yoke distance camera according to claim 35, including a microscope.
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37.

405 The finite yoke lens assembly according to claim 1, further comprising a lens accessory module placed on the
object side of the zoom component, and a rear adapter lens assembly placed on the image side of the zoom
component.
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38.
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416 The lens assembly according to claim 37, wherein the zoom component includes five lens groups, including a
zoom triplet, two movable groups placed on either side of the third group, and any one of the zoom triplet
Two stationary groups on the side.
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30.
427 The lens assembly according to claim 38, wherein the two active groups include a negative film active group
and two static groups including a positive film still group.
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40.
436 The lens assembly according to claim 39, wherein the third group includes a positive film active group.

00000030 ooooobobbooooooooon

41.
444 The lens assembly according to claim 39, wherein the third group includes a negative film active group.
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42,
452 The lens assembly according to claim 39, wherein the third group includes a positive film still group.
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43.
460 The lens assembly according to claim 37, wherein the lens accessory module and the rear adapter lens
assembly each include a positive film still lens group.
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