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 Lens Alignment

Note: This adjustment is required when the 4th lens group is removed.

(1) Preparation of Lens optical alignment equipment

・ Fix the attachment holder for the 4th lens group (J19127A) in the lens equipment.

How to fix: Move down the holder-moving lever slowly so that the holder touches the stage.  Then tighten 4 

screws to fix it.

Holder-moving lever

Move down slowly.

Screw ×4

Holder for the 4th lens group 

(J19127A)

Stage

・ Create the center positioning tool (ref. Page L15-14 for how to create it).

・ Create cardboards in which "Lens alignment chart" and "Viewers" are fit.  (ref. Page L15-16 for how to create 

    them.)

　　※ As for AF24-120/3.5-5.6D, the below equipment (left) for center is NOT used.

LINE GENERATOR

MEGALIGHT 100

  Lens optical alignment equipment

CCD camera

Lens alignment 
equipment (for periphery)

Lens alignment equipment 
(for center)

Monitor

Attachment holder 
for the 4th lens G 
（J19127A）
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Back view of Lens optical alignment equipment 

① VIDEO cable

‘ ① VIDEO IN
② VIDEO OUT

‘ ② "VIDEO 
IN" of LINE A

③ Fiber-optic cable

‘ ③ Cross line chart ‘‘ ③ Pinhole chart

④ Power cable for CCD camera

‘ ④ AC power for CCD camera

・ Connect each cable to the appropriate equipment with the same number.  (e.g. Connect up ① to‘ ① )

Slide rail for Lens alignment equipment The chart is embeddied in cardboards.

 Chart shooting equipment for alignment
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(2)  Temporary positioning of 4th lens group

① Mount the (self-made) center positioning tool on the lens alignment equipment (for periphery) by setting the 

groove in place slightly to the left (in a counterclockwise direction) from the below 12 o’clock position.  

Then turn the tool clockwise all the way to the right, and move the lever to the left to fix it.

Groove for release pin

Center positioning tool

Fixing lever

Lens alignment equipment 
(for periphery)

12 o'clock 
position

② Unlock the holder-moving lever, and move the holder down slowly by the lever.

Holder-moving lever

Unlock. Move down slowly.

Micrometer for X-axis

Micrometer for Y-axis

③ Adjust the holder's position by rotating the micrometers for X-axis or Y-axis so that the holder does not touch 

the protection ring of the center positioning tool.  

　　Note) Without this alignment, the 4th lens may be damaged by the holder.

④ Move the fixing lever of the alignment equipment to the right, and remove the center positioning tool from

         the equipment.

INC



JAA75751-R.3393.A

- L15-� ･ AF24-120/3.5-5.6D - December. 21. 2005Added page

Zoom-fixing base

Spacer B

⑥ With the 3 screws of the 4th lens chamber of the lens being loose, mount the lens to be examined on the 

equipment (for �����������������������������  periphery��������������������   alignment).  (ref. ① for how to attach it.)

⑦ Set the lens to WIDE-end.  Place the zoom-fixing base, spacers (D) in position, then turn the zoom ring until 

the lens touches the zoom fixing base.

Alignment screwdrivers (long, middle, short) 

Lock.

Move up.

Holder-moving lever

⑤ Insert the 3 alignment screwdrivers (long, middle, short) in the 4th lens group holder, and move the 

holder-moving lever up to lock the holder.
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Cross lines
Focus ring

LIGHT CONT. knob

⑩  When the intersection point of the cross lines comes in the center, tighten the 3 screws of the 4th lens 

chamber with the alignment screwdrivers.

Note)  When the holder is raised, the intersection point of the cross lines is misaligned.  So make an 

adjustment by considering this.

⑪ Move the holder-moving lever up slowly to lock the holder, and remove the lens from the equipment (for 

periphery).

⑨  Turn the power of the Monitor, LINE GENERATOR, and MEGALIGHT 100 to ON.  By checking the 

screen of the Monitor, rotate the micrometers (X and Y) so that  the intersection point of the cross lines*1 

(calibrated) comes in the center of the Monitor.

*1 Adjust the cross lines by turning the "LIGHT CONT." knob of "MEGALIGHT 100" and the focus 

ring until the calibration of the cross lines can be seen clearly.

Note) In case the cross lines are tilted, adjust 

them by turning the chart, which is screwed in 

the rear tube of the equipment. 

⑧ Unlock the holder-moving lever, and move the holder down slowly by the lever.  Insert the 3 alignment 

screwdrivers (long, middle, short) in the loosened screw holes of the 4th lens chamber.

Note) Because the screws cannot be seen, when inserting the alignment screwdrivers, put them straight down in 

the screw holes so that the screws can be easily found.
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３０ｃｍ

 3 ｍ 60cm

(3)  Chart shooting for the 4th lens group alignment

① Prepare a camera (D100).  Set the shutter speed to “M1/80”and the focus mode to “S”.  On the shooting 

menu, set “Image Quality” mode to “RAW”, “WB” to “Preset”and “ISO” to “200”.

② Set up the camera (D100) on a tripod on the slide rail.  Set the indication pointer of the tripod to ������� 30 cm. 

③ Set the alignment chart (J19128) as shown below.

Alignment chart
（J19128）

Rail tool

Focal plane mark of camera

FrontBack

Image magnifications:  X 30 
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④  Turn the power of viewers (5 pcs.) to ON.

(Note: If the batteries of viewers are exhausted with decreased brightness, the shooting data cannot 

be obtained correctly.)

 Front Back

Viewer× 5 pcs.

⑤ Fit the lens to be examined in the camera (D100).  Set the zoom to TELE (���������� 120�������  mm).  

⑥ By looking through the viewfinder, adjust the height and tilt to make the chart fill the entire finder field 

frame.

⑦ Adjust the tilt of the slide rail to make the 3 chart lines position in the center of the viewfinder, when the 

tripod is slid all the way to the front and back.

⑧ Connect the PC and camera via USB cable.  (Camera setting: Mass Storage）

⑨ Start the adjustment software (LWM.exe)�.

⑩ Confirm that the lens to be examined is selected on "Lens Select" screen.  Then click "OK" button.

　 Note: Select "Level 1" for "Judgment" as standard.　

⑪“Click the "Reset all log" button.
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⑫ Set the indication pointer of the tripod back to 30 cm, and click "Focusing" button.  AF is activated

          to focus and the shutter is released.

　　

⑬ Check that the shape of shot 8 point images (as shown below) becomes as perfect as circle.

※  In case the point images are ellipsoid, perform from ① to ⑧ of "(4) ����������������������������������     4th�������������������������������      lens group alignment" to make 
a temporary adjustment by moving the point at the intersection of the crossed lines so that the images be-
come as perfect as circle.  Then start from ⑫ to make a readjustment.  

Refer to the below for the moving direction of the 4th lens group.
The direction of the movement of the rear lens group for adjustment:  If point image of 1-3 quadrants is 
like "B", move the intersection point towards lower right direction.  If point image of 2-4 quadrants is like 
"C", move the interseciton point towards upper right direction.

Ａ Ｂ Ｃ

Point image

Moving direction of intersecting point

Cross line

In case of "B"

In case of "C"

　　 （Revision）

 1 quadrant  2 quadrant

 4 quadrant  3 quadrant

　  × 1Revised page Apr. 06. 2007
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⑭ Set the focus mode of the camera (D100) to "M".

⑮ Slide the tripod to the front by 30 ± 0.1 cm.　

⑯ Click the "measurement" button of the adjustment software.

⑰ When the shutter of the camera is released, slide the tripod to the back by 10 ± 0.1 cm and make a       

   remeasurement.

⑱ Again, slide the tripod to the back by 10 ± 0.1 cm and make a remeasurement.

　 Repeat this operation 4 more times, totalling in 7 measurements.  (The total sliding distance is 60 cm.)
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Note 1:   When the below warning is given, there may be some defects in the brightness of the 

viewers and/or parallelism of the chart and camera, etc.  So correct the above and make a 

remeasurement.

Note 2:   When the below warning is given, recheck that the Quality mode of the camera is set to RAW.

Note 3:   When the below warning is given, recheck that the zoom ring of the lens is set to TELE-end.
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⑲ After the 7 measurements, point the cursor to the confirmation screen of the software.  Click it 3 times, and  

       if "END" is displayed on the Information, the lens optical alignment is completed.

　   If "END" is NOT displayed, go to the next “(4) 4th lens group alignment” to readjust.  

Confirmation screen

Information display
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(4)  4th lens group alignment 

① Mount the lens on the equipment (for center).  (ref. ① of (2) for how to fit in it.)

② Set the lens to WIDE-end.  Place the zoom-fixing base, spacers (D) in position, then turn the zoom ring until 

the lens touches the zoom fixing base.

③ Turn the power of the monitor, LINE GENERATOR, and MEGALIGHT100 to ON.

④ Press the "LINE ON/OFF" button of LINE GENERATOR.  Turn the knobs of “X1” and “Y1” 

      so that X- and Y-lines are displayed on the monitor.

Superpose these X- and Y-lines on the cross lines of the CCD camera.  Then press "LINE LOCK" button 　

to fix these X- and Y-lines.

 LINE GENERATOR

X1 knob Y1 knob "LINE ON/OFF" button

"LINE LOCK" button

Y-line

X-line
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⑤ Unlock the holder-moving lever, and move the holder down slowly by the lever.

⑥ Insert the alignment screwdrivers (long, middle, short) into the screw holes of the 4th lens chamber, and 

     loosen the 3 screws.

⑦ Rotate the micrometers (X and Y), and shift the cross lines by the scales that were results of the chart 

     shooting of the 4th lens group alignment.  

(e.g. Refer to "Pic.1" for the case of <X directions:+1, Y directions:-1>)

⑧ Fix the 3 screws of the 4th lens chamber with the alignment screwdrivers.  Move the holder-moving lever up 

     to lock the holder.

⑨ Check that a shift length caused by the cross lines and the X/Y lines is equal to the scales (1 = 1 scale of the 

     calibrated cross lines) of the results of "Chart shooting of the 4th lens group alignment".   (ref. Pic.1)

　   Note:  After fixing the 3 screws of the 4th lens chamber, if a shift length is different from the results of 

                    the chart shooting, repeat the procedure from ④ to ⑧ until they become equal.

⑩ Turn each power of the monitor, LINE GENERATOR, and MEGALIGHT 100 to OFF.  Remove the lens 

     from the equipment (for periphery).

Then go back to “(3) Chart shooting of the 4th lens group alignment” and repeat the procedure (3) and (4) 

until the result becomes "END".

Pic.1
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3. Procedure

3-1: Put the bayonet mount as shown in Fig. 1.

How to create positioning tool of 4th lens-group holder for lens alignment
(AF 24-120/3.5-5.6D)

1: Summary
1-1: This is a positioning tool of the 4th lens group holder for lens alignment, in order to secure the position for 

attaching the 4th lens group temporarily.

2: Preparation
2-1: The following is used:

＊	�������������������������������������������������������          Rear cover ring (JAA78071- Part no. :1K631-287) X 1 pc.
＊	�����������������������������������������������������         Bayonet mount (JAA78071- Part no.: 1K404-157) X 1 pc.
＊	��������������������������������������������������������������������           Mount rotation stopper screw (JAA78071- Part no.: 1K120-012) X 1 pc.

3-2: Mount the reversed rear cover ring on the position of Fig. 1, and attach them as shown in Fig. 2.

Large notch of rear cover ring.

Fig. 1

Fig. 2

Put with the groove, in which the lock pin of camera body 

enters, just upward.

Put with the groove, in which the lock pin of 

camera body enters, just upward.
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3-3: Turn the rear cover ring clockwise, which was attached to the bayonet mount.  Then stop at the position as shown 

in Fig.3-1.

１
ｍ
ｍ

3-4: Fix the following 3 locations of the rear cover ring with the instant glue.

3-6: Attach the mount rotation stopper screw at the appropriate position.

Fig. 3 Fig. 3-1

3-5: Turn the bayonet mount over.  Reinforce the following 3 locations with the adhesive to attach the bayonet mount 

and rear cover ring firmly.

Fig. 4
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How to create Setting board of "Lens alignment chart" and "Viewer"

1. Summary

    1-1: In order to get necessary data for lens alignment, this board is created to use for setting a special chart and light 

           viewers (for chart illumination), when taking pictures of the special chart with a digital camera.  

2. Preparation

    2-1:Prepare a board (760 x 880 x 20 mm) or 2 package cardboard boxes (size 2.33).   

 (Note) Because you have to cut out the shape to embed light viewers, choose package cardboard boxes  (size 2.33) 

or material which can be easily cut.  － ref. Fig. 1

3. Procedure （In this document, 2 package cardboards are used）

    3-1: As for the 1st flattened cardboard box (size 2.33), check the positions for embedding the light viewers, and cut out 

           the shape at 5 locations (shaded parts/size 154 x 245 mm) as shown below. － ref. Fig. 2

(Note) Cutting the shape slightly smaller than the actual size of viewers makes it easier to fit the positions of 

viewers tightly.

    3-2:Put the 2nd flattened cardboard box (size 2.33) and the above cut-out 1st cardboard together as one, and fix them by 

          taping at 4 sides.  － ref. Fig. 3

    3-3:Then as for the 2nd flattened cardboard box, cut out the shape again by matching the cut-out size of 3-1 for each  

          viewer.  － ref. Fig. 4

    3-4:Reinforce the edges of cut-out parts with tape.     

          (Note) To prevent viewers falling off, secure them with tape around the edges.　�－ ref. Fig. 5

    3.5: Blacken around the setting board (with black spray, etc). 

4. Prevent Viewers from falling off  (In this document, 2-mm width Velcro tape is used.)

    4-1: As shown above, when viewers are embedded, secure them with square pieces of Velcro tape (hook and loop 

            fastener) on the back of the cardboard to prevent viewers falling off. 

 To prevent viewers falling off,

 attach Velcro tape on the back of

 the cardboard.  In this document,

 2mm-width Vercro (hook and 

loop fastener) is used.
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（Fig. 1-  Prepare 2 package cardboard boxes, and  

  flatten them as below.）

（Fig. 2 - As for the 1st flattened cardboard box, cut out the  

  <154 x 245 mm sized> shape at 5 locations.）

（Fig. 3-　Package cardboard boxes）

  Put the 2nd flattened cardboard box and the 1st 

  cut-out cardboard together as one as shown  

  below.

（Fig. 4-　As for the 2nd flattened cardboard box, cut  

  out the shape in the same way as Fig.2.  All cardboards  

  are cut out as below.

  Cut out by matching the size of the 1st cutting.

（Fig. 5- Light viewers are embedded.) (Fig. 6- Setting board is blackened with the chart being 

 attached.)

 Fix them by taping at 4 sides.

 To prevent viewers falling  

 off, secure the viewers with  

 tape around the edges.
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