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Directions for Tactile Telescope 
Here are a few things for you to think about before you build your model. 

1. Decide who is your audience. 
2. Decide what you want to teach your audience. 
3. Decide what elements are vital to learning your objective.  
4. Decide which elements you are able to convey and which are  
5. Decide how you want to make the elements tactile. 
6. Decide how you want to identify the elements. 
7. Go back to and review steps 1-3. 
8. Seriously.  Go back again and review the steps 1-3.  You may teach something 

you did not expect and you may teach an audience you didn’t count on, but if you 
don’t teach your target audience what you want, you have wasted your time. 

9. Now, review steps 4-6 carefully.  
10.Look at your budget. 
11.Start designing. 

 
Tactile Newtonian 3in telescope for use at star parties alongside a 
Newtonian telescope in a Dobsonian mount for seeing or vision 
impaired 
 

Parts 
1. 4in PVC tube 36in long 
2. 1in x 4in board 3 ft long 
3. 8 @ 3in #10 screws 
4. 16 @ #10 nuts 
5. 3 @ #10 wing nuts 
6. 3 @ ½ in #6 screws 
7. 12 #10 washers 
8. #6 fender washer 
9. Thin Plastic Mirror 
10.3in spherical concave mirror  
11.3 @ 1in #8 wood screws 
12.1 @ aluminum bar ½ in wide x ⅛ in thick x 12in long  
13.3 @ 1in #4 allen head screws 
14.1 ¼ in Newtonian focuser 
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15.Set of lenses for eyepiece 
16.1 ¼ in PVC tube 6in long 
17.1in PVC tube 6 in long 
18.Black spray paint for plastic  
19.3 @ ⅜ in diameter compression springs 1 in long 
20.¾ in PVC cap 
21.Caulk 
22.6 @ ½ in #6 screw 
23.6 @ #6 nut 
24.1 @ 1 ½ in #6 screw 
25.4 @ #6 nut 

 
Tools 

1. Screwdriver - Phillips 
2. Screwdriver - standard 
3. Cordless drill 
4. Sabre saw 
5. Miter box 
6. Crosscut handsaw 
7. Tap and Die set 
8. Bastard file 
9. Hacksaw 
10.Black Sharpie 
11.Ruler 
12.Clamps - various sizes 
13.Dremel rotary tool 
14.Sandpaper 150 grit and 200 grit 
15.Scissors 
16.Slip-joint pliers 
17.6 in adjustable crescent wrench  

 
Steps 

1. Paint inside of PVC tubes black. 
2. Let dry for 24hrs. 
3. Draw line on outside of length of 4in PVC tube. 
4. Draw a second line ⅓ of the way around the 4in PVC tube. 
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5. Using a sabre saw or hand saw, cut down both lines on the 4in PVC tube. 
This will give you a section that will be removed.  The main section will be 
the telescope body. 

6. Use a file to round sharp edges of the telescope body.  
7. Use the outside of the main section of the telescope body as a guide to 

draw two circles onto the 1x4in board.  
8. Scribe an equilateral triangle inside each circle.  (60 degrees on a side) 
9. Use a sabre saw or hand saw to cut out triangles.  
10.Use saw to cut ⅜ in off each corner of the triangles. 
11.Check to see if the triangle fits into the telescope body.  If not, file corners 

to fit.  
12.Choose the smallest triangle and file corners so that it can easily slide up 

and down the telescope body. 
13.Use the 3in concave mirror to draw a circle on the smaller triangle. 
14.Drill 3/16 in holes at the corners outside the circle. 
15.Clamp triangles together.  Drill 3/16 in holes ¼ in inside the circle of the 

mirror so they go through both triangles. 
16.Separate triangles. 
17.Using smaller triangles, place 3 #10 washers and 3in #10 screws into the 

inner holes from side of the circle drawn.  
18.Put #10 washer onto the screws and tighten 3 #10 nuts onto the screws. 
19.Put #10 washer and #10 screw into each of the outer holes from the 

direction opposite the drawn circle. 
20.Place a #10 washer and #10 nut onto each screw in the outer holes. 

Tighten. 
21.Very gently file the sharp edges of the 3in mirror.  Don’t chip or crack the 

mirror. 
22.Place a 3in mirror between the screws over the drawn circle.  
23.Place a washer and nut onto the screws and finger tighten the nuts to 

secure the mirror in place.  Be careful not to crack or chip the mirror.  
24.Place the smaller triangle on the table mirror face down.  Place springs 

onto the screws.  
25.Place a larger triangle onto the screws and gently press down onto 

springs.  
26.Put #10 washer and #10 wing nut onto each screw.  Tighten until the 

springs are just barely compressed.  This construction is the mirror cell. 
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27.Slide mirror cell into the end of the telescope body with the mirror pointing 
to the long portion.  Slide-in so that the larger triangle is 2in from the end 
of the telescope body.  

28.Twist so that all three corners are within the PVC tube.  Drill ⅛ in hole 
through PVC into the corner of the larger triangle.  

29.Use a screwdriver to put #6 wood screw through the PVC and into the 
larger triangle. 

30.Use a hacksaw to cut aluminum to 5in and another piece 2in long.  
31.Drill two ⅛ in holes ½ in from the center of the 5in aluminum strip. 
32.Drill two ⅛ in holes ½ in from the center of the 2in aluminum strip. 
33.Use the pliers to bend the ends of the 5in aluminum strip.  Bend the strips 

½ in from the end until they make a 90deg angle.  The two ends must 
bend the same direction.  

34.Drill three 3/32 in holes at 60deg angle into the fender washer.  The holes 
should be ⅛ in from the edge. 

35.Tap the three holes in the fender washer for the #4 Allen head screws. 
36.Thread three #4 Allen head screws into fender washer.  Extend the 

screws ¼ in beyond the washer. 
37.Thread #6 nut onto #6 screw until ¾ in from head. 
38.Put fender washer onto #6 screw with Allen heads of #4 screws pointing 

toward the head of #6 screw. 
39.Put #6 nut onto #6 screw and tighten against fender washer. 
40.Drill 3/16in hole in the middle of ¾ in PVC cap.  
41.Use a mitre box and hand saw to cut open end of ¾ in PVC cap at 45° 
42.Use scissors to cut a thin mirror to fit the 45° end of the PVC cap.  
43.Put #6 screw end through the hole in PVC cap.  
44.Put #6 nut onto the end of #6 screw.  Finger tighten so the cap is against 

the Allen head screws.  
45.Put another #6 nut onto the #6 screw.  Tighten as a lock nut onto the end 

of the #6 screw. 
46.Use caulk to glue the mirror onto the open end of the PVC cap. 
47.  Use hole saw to drill 2in hole 2in from the end of the telescope body 

opposite the mirror cell.  
48.Center the focuser over the 2in hole drilled in telescope body.  
49.Drill 3/32 in hole at each hole in the focuser.  
50.Remove focuser.  
51.Tap #6 threads into the three holes drilled around the 2in hole.  

This activity originated as part of an NSF grant, Innovators Developing Accessible Tools for Astronomy   
NSF  AST-1640131 



 Innovators Developing Accessible Tools for Astronomy
 

 
 

52.Put the aluminum strip into the open end of the telescope body.  Center 
the diagonal mirror over the 2in hole.  

53.Drill ⅛ in holes through the bent tabs on the aluminum strip and the 
telescope body.  

54.Put ⅜ in #6 screws through holes and secure with #6 nut on each side. 
55.Spin diagonal mirror towards the 2in hole. 
56.Place focuser over 2in hole and put in 3 1/2in #6 screws to secure the 

focuser. 
57.For eyepiece, cut ⅓ of 1in and 1 ½ in PVC tubes, like the telescope body. 
58.Use mitre box and handsaw to cut 1in and 1 ½ in PVC tube 2in long. 
59.Use caulk to glue 1in PVC tube inside 1 ½ in PVC tube so they overlap for 

1in.  Align the openings so there is an open slot. 
60.Let dry for 24 hrs. 
61.Use caulk to glue in the two lenses into the eyepiece tube. 
62.Let dry for 24 hours. 
63.Use sandpaper to sand outside of the 1in PVC so that it fits into the 

focuser. 
64.Use sandpaper and file edges to eliminate sharp corners and edges. 
65.Step back and admire your work. 
66.Use brailler to make a key to understand the parts of the telescope.  
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