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Printed Parts Assembly
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Construction - Tools:

…Assembly…

M3 Box Spanner

Screwdriver – Flat blade

Screwdriver – Cross blade

Side cutters
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01 02 03

04 05 06

07 08 09

Pre-cut the Nyloc insert with a metal screw before using them

with nylon screws.

Attach the Left Finger & Driven Gear to the Claw Support… 

nyloc nut

washer

M3 nylon screw 

Tighten the nut…

Back nut off to allow finger free movement…

Crop excess screw length with side cutters… Attach the Right Finger & Spacer to the Claw Support… 

nyloc nut

washer

M3 nylon screw 

Tighten and crop screw to length as before… 

Open jaws fully to correctly engage gear teeth…

You now have a working claw 

Insert the Connecting Link screw and tighten… Attach the Connecting Link to the upper Claw Support…

nyloc nut

2 x washers

M3 nylon screw 

…Assembly…

Don’t run the tap all of the way through, just 2mm showing 
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10 11 12

13 14 15

16 17 18

Tighten and crop screw to length as before… Attach the Horizontal Arm to the Claw Support… 

nyloc nut

washer

M3 nylon screw 

Reducing the screw length can save effort

Tighten and crop screw to length as before… 

Insert two screws into the Triangular Link and tighten… 

…Assembly…

Attach a Connecting Link to the Triangular Link…

nyloc nut

2 x washers

M3 nylon screw 

Tighten and crop screw to length as before… 

Attach another Connecting Link to the Triangular Link…

nyloc nut

2 x washers

M3 nylon screw Tighten and crop screw to length as before 

Attach the 3rd Connecting Link to the Horizontal Arm…

nyloc nut

2 x washers

M3 nylon screw 

Tighten and crop screw to length as before… 
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19 20 21

22 23 24

25 26 27

…Assembly…

Attach the Vertical Drive Arm to the 3rd Connecting Link… 

nyloc nut

2 x washers

M3 nylon screw 

Tighten and crop screw length as before… You now have this assembly… 

Feed a screw into the threaded arm of the Central Structure… Tighten this screw in position… Feed a screw into the Forward Drive Arm pocket… 

Turn the screw until it just appears out of the threaded hole 

Lower the Forward Drive Arm into the Central Structure… 

With the holes aligned tighten the central screw 

Crop the central screw to a length of 2.5mm.. 

2.
5m

m
 

Feed a screw into the threaded finger of Forward Drive Arm… 

Turn until it just appears out of the threaded hole 
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28 29 30

31 32 33

34 35 36

…Assembly…

Feed the Vertical Drive Arm onto the central screw… 

Tilt the arm as you feed it into the Central Structure are 

Attach the Horizontal Arm and Triangular Link… 

Then tighten the screw 

Attach the 2nd Connecting Link to the Central; Structure… 

Attach additional washer and nyloc nut… 

nyloc nut

2 x washers

Washer not shown here 

Tighten nyloc nut, then back it off for free link movement… Crop M3 screw… 

Insert 3 screws into the Arduino Base and tighten… Attach the Base Mount with 3 nyloc nuts… 

Nyloc nuts not shown here 

Parts are now ready for your 

electronic components… 

Showing

Round Plate

01 here 
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Reach Robot
Welding Corner Parts

320

Temperature controlled

soldering iron
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37 38 39

40 41 42

43 44

…Assembly…

WARNING – use a temperature controlled iron 

Do NOT exceed a temperature of 320 °C… 

Your printed parts will look like this… 

Left-hand

Corner

Right-hand

Corner

Welding rods 

Hold the left-hand corner like this… 

Note parts will not withstand multiple folding 

Fold in the side to make the corner square… Fold down the top face to complete the corner… 

Ensure a snug fit at all edges  

Fuse the joints initially with a stabbing action… 

Do this on all abutting faces whilst holding the shape firm  

With the sides are tacked together, smooth out the joints… 

Smooth out all of the joints to complete the welding process… 

45Your finished part should look like this… 
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47 48

49 51

50

…Assembly…

46Now repeat the process with the right-hand corner… Fold in the side to make the corner square… Fold down the top face to complete the corner… 

Ensure a snug fit at all edges, then tack weld edges  

After tack welding, smooth out the joints to strengthen them… 

Your finished part should look like this… 

You have now completed the two corner pieces… 
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Reach Robot
Attaching Servos
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52 53 54

55 56 57

58 59 60

… Servos …

Ensure that the Round Plate sits snuggly on the drive pin… 

There should only be a small amount of clearance here 

If there is too much clearance remove a small amount… 

Do this very carefully, and frequently re-check the clearance! 

Ensure the centre hole diameter is Ø2.5mm… 

A 2.5mm drill should pass cleanly through it 

Fit the spacer and servo 0 into the Base Mount… 

All parts should fit flat and snuggly with no vertical gaps 

Do a trial fit of the Round Plate to check clearances… 

The Round Plate should be touching the Base Mount all round  

No clearance, touching  

Small gap here 

Pull the captive nuts into the Round Plate using steel bolts… 

If they are not retained, melt over small areas  of plastic 

320°

Fit the 6mm M3 bolt and captive nut to the drive pin clamp… 

Don’t tighten the bolt at this stage 

Fit the servo 0 Clamping Plate using two 16mm M3 bolts… 

Tighten until the plate just begins to bend  

Check that servo 0 remains in the 1500µs position… 

Round Plate 01.stl Assembly Method For Round Plate 02.stl go to the next page
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61 62 63

64 65

…Servos…

Ensure the M2.5 centre screw protrudes by at least 2mm… 

If not carefully remove material from the outer hole with a 5mm drill… 

With the Round Plate at the 0° position, tighten centre screw…

Servo 0 must be set to the 1500µs position 

Use a long screwdriver to tighten the centre clap screw…

Setting Servo 0 to 1350µs may help in accessing the screw head 

Remove the two 16mm bolts which pull in the retained nuts… Attach the Base Mount to the Arduino Base unit… 

Do this later as you’ll want to test all servos first 

66 67 68

Round Plate 02.stl Assembly Method

As this plate design proved to be 

ineffective with low quality 

servos, which produce high levels 

of vibration, Round Plate 02.stl 

was designed as an alternative 

solution. Both models and 

methods are included.

Ensure that the twin armed lever is a solid fit on servo 0…

If should only need slight pressure to fit it and not be loose 

Ensure the internal face of the Round Plate is smooth…

Gently remove any blemished with a fine flat file 

Ensure the rim of the Base Mount is also smooth…

Gently remove any blemished with a fine flat file 
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75 76 79

… Servos …

Fit the servo 0 Clamping Plate using two 16mm M3 bolts… 

Tighten until the plate just begins to bend  

Spacer 

Press the twin armed lever into the Round Plate… 

Ensure it is level and its neck is flush with the moulding 

Pull the captive nuts into the Round Plate using steel bolts… 

Ensure that the nut is aligned with the recess!  

Your prepared part should look something like this… Drive servo 0 with a 1500µs calibration signal… 

Attach the Round Plate pointing to the 0° position  

0°

Insert and tighten the servo 0 centre screw… 

Hold the plate in the 0° position  

Look into the body to ensure the lever is well engaged… 

There should be some but not much clearance  

Mix and apply two part epoxy glue to one arm at a time… 

Tilt the part at 10° and avoid gluing the screw head!  

More glue at this end 

Allow the glue to stiffen before doing the second arm! 

Allow the glue to set for the recommended period before continuing! 

Wipe off excess glue before it sets 
The glued aperture should look something like this… 
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80Once set, turning the part over should reveal glue here… 

Glue droplets should seep through holes in the lever 

81 82

83 84

Once the glue has set on the top side, remove the screw… Don’t remove the Round Plate by hand, use this tool… 

Locate the servo drive pin in the jaws and press lightly 

The Round Plate should simply lift off… Apply more glue to both arms, as before… 

Avoid glue entering the centre hole 

The remaining assembly process 

continues from here.

85Partially disassemble the reach mechanism in order to… 

attach the Central Structure to the Round Plate 

M3 x 16mm steel screws 

86 87Look through the opening to check screw clearances… 

Steel screws should not hit servo mounts 

Re-attach the Forward Drive Arm as before… 
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88Re-fit the Vertical Drive Arm as before… 89Attach the arm to the Connecting Rod… 

We will now fit the Claw Support, 

Servo 3.

90 91 92

93 94 95

Attach a M3 x 10 steel screw and nut to the Drive Gear… 

Don’t tighten at this stage 

Feed the lead from Servo 3 though the Claw Support joint… Insert Servo 3 with the lead passing overhead… 

Apply pressure to the servo whilst drilling out the front hole… Repeat for the mounting hole at the rear 

You will need to fully separate the jaws to gain access 

Now insert two M3 x 10 steel screw… 

Alternatively glue a shortened servo leaver into Drive Gear 01.stl 



TechKnowToneIssue: 1.5 Released: 14/04/2018

97 99

100 101 102

103 104

… Servos …

96Attach nyloc nuts and hold with pliers whilst tightening… Your finished work should look something like this… Use a cable tie to help retain the loose servo lead…

Tighten then trim with cutters 

Feed the servo lead through the Forward Drive Arm here… Set the Servo 3 position to 1100µs before fitting the gear… Attach the Drive Gear and tighten the screw… 

Ensure that the jaws are closed whilst doing this 

Use a servo tester to ensure the jaws operate freely… 

Don’t closed the jaws tightly as this stresses the servo motor!  

We will now fit the Forward

Drive Arm, Servo 1.

Use a servo tester to set the Servo 1 mid point of 1500µs… 

Attach the single drive arm and tighten  

Cable entry point  
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… Servos …

Feed Servo 1 into the right hand aperture… 

It is a snug fit and may need easing in with a screwdriver… 

Place a clamp plate over the lead and servo… 

Image shows plate the wrong way round, have bumps on the outside 

Attach the plate with two M3 x 16 steel screws and nuts… 

Use packing washers if necessary to create clearances  

Carefully move the Forward Drive arm with the tester… 

We will now fit the Vertical

Drive Arm, Servo 2.

Feed Servo 2 into the left-hand aperture… 

Observe the orientation of the lead 

Place a Clamp Plate over the lead and Servo 2… Attach the plate with two M3 x 16 steel screws and nuts… 

Ensure the screws do not protrude beyond the nut surface! 

Ensure there is clearance for movement! 
If you elect to use the glued servo leaver mounting method with 

Vertical Drive Arm 02.stl you will need to attach this arm before

mounting the servo. See separate calibration instructions.
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… Servos …

If the screws are too long use packing washers… 

I needed to use two 

This one reduces pressure on the servo drive shaft 

Pre-set the Servo2 position to 1900µs… Hold the Vertical arm horizontal whilst tightening… 

As before, gently test Servo 2 for freedom of movement… 

Now for the final connections to 

the Arduino Veroboard.

Connect the 100mm extension lead to Servo 3… 

Feed a cable tie through the holes in the Round Plate… 

You will need to bend the end and work from underneath 

Fasten down the servo leads like this… 

Not Servo 0 leads! 

Attach the robot body to its base using three nyloc nuts… 
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… Servos …

Remove the screws holding the Arduino board… 

This gives you access to the Veroboard you made earlier 

Plug Servo 0 lead into the 1st connector (Red)… 

Then Servo 1 lead into the 2nd connector (Blue), and so on… 

Servo 0 lead 

1st connector 

With all four leads plugged in it should look like this… 

Observe the connector polarity! 

Orange wires 

Brown/Black wires 

Neatly wrap the wiring under the Arduino board… Use 3 screws to retain the Arduino board… 

This hole is not used 

Your wiring will look something like this from the underside… 

You are now ready to calibration 

your robot using Arduino code.

Well done!


