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Robohand, The open source mechanical hand

Look at your hands.  

Hands are complex tools that grant humans a superpower, the power to 

transform imagination into reality.  The power of our hands is unlimited.  They 

can be used to throw a ball, climb a tree, or build a tool.

Not everyone is fortunate enough to have two hands.

Robohand is an open source tool created to help restore the super powers of 

humans who are missing the fingers from their hand.  The original version was 

created by Richard Van As and Ivan Owen.

The Snap-Together edition of Robohand is a simplification of the original 

Robohand.  It lacks the rugged durability of the original, but is much faster and 

easier to build.  This snap-together version is primarily an experimental platform 

to help people understand the mechanics of Robohand.  I hope it will serve as a 

catalyst  for future development, and inspire others to pick up the project where 

I have left off. 

These instructions are designed to give the builder an understanding of the 

Robohand and how it can be modified.  I recommend that you build the 

Robohand exactly as described in these instructions before modifying it to your 

specific needs.

Notes

- Parts in these plans are represented in two colors,  red and black.  These colors 

correspond to the colors used in printed examples.  In general, red parts are 

movable or attachable parts, whereas black parts are static or structural.

- PLA is a material that wears quickly.  During assembly, when you find parts 

that are too snug, forcing them through their motions several times will usually 

wear away enough excess material to ensure a good fit. 

- Most of the parts for the Robohand have been designed to attach to one 

another with snap-pins.

- The durability of the Robohand can be enhanced by supplementing the snap 

joints with super glue.  A gel-style super glue is recommended, as it is less likely 

to drip and run.

- A small tack hammer, a pair of pliers, and a hobby knife will be useful during 

assembly.

Introduction
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Instructions to scale the size of Robohand to the individual

1. Measure the length of the individual’s knuckles across the back of the hand, 

from the index to pinky finger. (Example: 85mm)	

2. Add 5mm to your measurement to account for the thickness of the gauntlet. 

(Example: if the individual’s hand measures 85mm knuckle-to-knuckle, add 

5mm for a total length of 90 mm).

3. The knuckle block in the files you downloaded is 65mm.  Divide your result by 

65. (Example: 90/65 = 1.38)

4. Multiply the answer times 100 to get a percentage. 

(Example:  1.38 x100 = 138%)

5. Scale all the parts of Robohand by this percentage before printing.  This can 

be done using the ‘Scale’ tool in Makerware.  

There are five sets of components for the Robohand, all of which need to be 

printed at the same scale in order to be compatible. 

Scaling for printing
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Source

The Snap Together Robohand is a derivative of the original Robohand created 

by Richard Van As and Ivan Owen.  

The original files are available here:

www.thingiverse.com/thing:44150

License:

This work is licensed under the Creative Commons Attribution 3.0 Unported 

License. To view a copy of this license, visit http://creativecommons.org/

licenses/by/3.0/ or send a letter to Creative Commons, 444 Castro Street, Suite 

900, Mountain View, California, 94041, USA.

Questions:

skimbal@makerbot.com

Sources and License information
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Inventory of Printed Parts

Right Knuckle Block.stl     Print Once

MakerWare - Medium

.270 mm layer height

Wrist Structure.stl  

MakerWare - Medium 

.270 mm layer height

Snap Pins.stl    Print Once

MakerWare - Medium

.270 mm layer height

Left knuckle Block.stl     Print Once

MakerWare - Medium

.270 mm layer height

Fingers.stl    Print Once

MakerWare - Medium

.270 mm layer height

Bridges.stl     Print Once

MakerWare - Medium

.270 mm layer height
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Inventory of Non-printed Parts

Elastic String  

Approximately 1mm diameter

Can be found in most craft stores and online

Nylon String

Approximately 1mm or larger diameter

Can be found in most craft stores and online

5 Short Screws (optional)

Short screws of an appropriate size for the 

holes in the bridge
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A Note about Snap Pins

The Snap Pins

There are four types of pins that print in the ‘Snap Pins.stl’ file.  Two types of pins (long and short) are used to 

assemble the Knuckle Block.  The remaining pins are divided into #2 and #3 pins.  Generally, #2 pins are used 

when attaching two components and #3 pins are used when attaching three components.

#2 Snap Pins #3 Snap PinsKnuckle block 
Pins
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Preparation 

Put the Finger Tip on the table with the keyed side of the hole facing up

Assembling the fingers- Step 1

Printed Parts

Fingers.stl



11V1.2   06.17.13 RoboHand - Snap Fittings

Add the finger segment

Slide the Finger Segment into the Finger Tip.  Make sure the segment is 

oriented with the cable slot on the bottom and the endstop at the back of the 

assembled finger.

Assembling the fingers- Step 2

Printed Parts

Fingers.stl



12V1.2   06.17.13 RoboHand - Snap Fittings

Pin the Finger joint 

Use the small snap pin that prints with Fingers.stl to pin the joint. 

Use a hammer to lock the pin into place.  

Assembling the fingers- Step 3

Printed Parts

Fingers.stl
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Check Movement 

The Finger should move freely around its joint and the back of the snap pin 

should be flush with the side of the finger.

Repeat these steps to complete the other 4 fingers.

Assembling the fingers- Step 4

Printed Parts

Fingers.stl
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Preparation 

Lay out the three parts of the knuckle block on the table.  

These instructions show the assembly of the right knuckle block.  The steps are 

the same for the left knuckle block, but the thumb will be on the opposite side.

Building the Hand - Step 1

Printed Parts

Right Knuckle Block.stl

or

Left Knuckle Block.stl
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Attach the sides to the knuckle block 

Use the two shortest pins to lock the sides to the knuckle block.  These pins go 

in the back two holes.  

Use a hammer to lock the pins into place.

Building the Hand- Step 2

Printed Parts

Right Knuckle Block.stl

or

Left Knuckle Block.stl
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Install the First two fingers 

Put the first two fingers into their slots.  

Use a hammer to tap one of the long snap pins into the hole, securing the 

fingers to the knuckle block.

Building the Hand - Step 3

Printed Parts

Snap Pins.stl
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Check the first two fingers 

Make sure the fingers move freely and the back end of the pin is flush with the 

surface.

Building the Hand - Step 4

Printed Parts
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Preparation 

Put the second two fingers into their slots.  

Use a hammer to tap the other long snap pins into the hole, securing the fingers 

to the knuckle block.

Building the Hand - Step 5

Printed Parts

Snap Pins.stl
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Check the moment of the fingers

The fingers should move freely with gravity.  If they don’t, force them back and 

forth a few times until they loosen up.

Building the Hand - Step 5

Printed Parts
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Install the thumb

Slide the Thumb into place.

Building the Hand - Step 7

Printed Parts

Fingers.stl
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Attach the thumb 

Use one of the 3 layer pins to attach the Thumb to the hand.  

A large pair of pliers can be helpful for pushing the pin though the hole.

Building the Hand - Step 8

Printed Parts

Snap Pins.stl
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Move the thumb 

The Thumb should move freely.  If it doesn’t, force it back and forth a few times 

until it loosens up.

Building the Hand - Step 8

Printed Parts
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Read Before Preceding

A mechanical hand is a highly individualized piece of equipment that needs 

to be custom fitted to its user.  This document will not attempt to cover the 

process of creating a thermoplastic gauntlet that mates a Robohand to its user.  

The following sections show how to build a functional example of the 

Robohand system.  

These instructions are designed to give the builder an understanding of the 

Robohand and how it can be modified.  I recommend that you build the 

Robohand exactly as described in these instructions before modifying it to your 

specific needs.

Note on Construction of the Wrist and Gauntlet
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The first beam

Place a 6 hole beam on the inside of the Hand Assembly, lining up the holes 

with across from one another.

Building the Wrist - Step 1

Printed Parts

Wrist Beams.stl
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Attach the first beam 

Insert two #2 snap pins into the front two holes on opposing sides to attach the 

beam to the hand.

Building the Wrist - Step 2

Printed Parts

Snap Pins.stl
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The second beam 

Attach the other 6 hole beam to the other side of the hand using two #2 snap 

pins in the front two holes.

Building the Wrist - Step 3

Printed Parts

Wrist Beams.stl

Snap Pins.stl
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The first hinge 

Use #2 snap pins to attach two 8 hole beams together.  The flanges on these 

two beams create a slot.  Slide the slot over the flange of one of the beams 

attached to the wrist, lining up the holes.  

Use another #2 pin to attach the three flanges together, creating the hinge. 

Building the Wrist - Step 4

Printed Parts

Wrist Beams.stl

Snap Pins.stl
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The second hinge 

Use #2 snap pins to attach the other two 8 hole beams together.  Slide the slot 

over the flange of the other beam attached to the wrist, lining up the holes.  

Use another #2 pin to attach the three flanges together, creating a second 

hinge. 

Building the Wrist - Step 5

Printed Parts

Wrist Beams.stl

Snap Pins.stl
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Test the hinges 

Move both of the hinges back and forth.  The should move freely with gravity.  If 

they don’t, force them back and forth several times until they loosen up. 

Building the Wrist - Step 6

Printed Parts
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The Front Bridge

Find the wider of the two bridges.  Slide it between the front beams of the 

Robohand, lining up the holes.

Attaching the Bridges - Step 1

Printed Parts

Bridges.stl
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Attached the front Bridge 

Flip the Robohand over onto its back. Use snap pins to secure the thumb side of 

the front bridge.  You will need to use a #3 pin in the hole that reaches through 

to the outside of the hand and a #2 pin in the hole behind the thumb.

Attaching the Bridges - Step 2

Printed Parts

Snap Pins.stl

V1.2   06.17.13
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Attached the front Bridge 

Secure the other side of the front bridge using two #3 snap pins.

Attaching the Bridges - Step 3

Printed Parts

Snap pins.stl
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The Rear Bridge 

Flip the Robohand right side up again, and position the rear bridge between the 

rear beams.

Attaching the Bridges - Step 4

Printed Parts

Bridges.stl
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Attached the rear Bridge 

Use two #3 snap pins to attach the rear bridge to the beams.

Attaching the Bridges - Step 5

Printed Parts

Snap Pins.stl
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Attached the rear Bridge 

Use two more #3 snap pins to finish attaching the rear bridge to the beams.

Attaching the Bridges - Step 6

Printed Parts

Snap pins.stl
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Fill in the holes 

Use any remaining #2 snap pins to fill in the open holes in the beams. Alternate 

the placement of the pins so the top and bottom of the pins are staggered on 

opposite  sides of the beam.  This will increase the Robohand’s strength, and 

give it a snazzy riveted look.

Attaching the Bridges - Step 6

Printed Parts

Snap Pins.stl
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Test the Movement 

Move the joints of the wrist back and forth.  It should move freely.  If it doesn’t, 

force it back and forth several times until the joints loosen up. 

Attaching the Bridges - Step 7

Printed Parts

Fingers.stl
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Thread the elastic through the finger

Thread your elastic through the holes on the upper side of the index and middle 

fingers and out the top of the knuckle block.

The Elastic - Step 1

Printed Parts
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Tie the end 

Tie a Figure 8  Knot at the finger tip end of the elastic as shown. 

The Elastic - Step 2

Printed Parts
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Seat the knot 

Pull back on the knuckle block end of the elastic.  The knot should slide 

completely into the finger.  

Cut off any excess elastic hanging from the finger tip.

The Elastic - Step 3

Printed Parts
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Thread the elastic through the knuckle block 

Run the elastic down through the hole in the knuckle block.  

Repeat this step for the second finger.

The Elastic - Step 4

Printed Parts
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tie the Elastic 

With the first two fingers threaded, flip the Robohand over and tie the loose 

ends of the elastic together.  Tie the knot tight to pre-strech the elastic.

The Elastic - Step 5

Printed Parts
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Adjusting the Elastic

Test the spring of the fingers.  They should be fairly easy to pull down, but still 

return freely when released.  Adjust the springiness by loosening and tightening 

the knot in the elastic at the bottom of the knuckle block. When you are happy 

with the tension of the elastic, tie a second knot to lock it into place. 

Repeat these steps for the ring and pinky fingers. 

The Elastic - Step 6

Printed Parts
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The Thumb Elastic 

Thread the elastic through the top of the thumb and tie a knot at the end, 

just like the fingers.  Pull on the loose end of the elastic until the knot slides 

completely into the finger tip.

Cut off any excess elastic hanging from the finger tip.

The Elastic - Step 7

Printed Parts
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Tie the thumb

Run the elastic down though the channel next to the thumb mount, then loop 

the elastic back from up under itself as shown.

The Elastic - Step 8

Printed Parts
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Adjusting the Elastic

Test the springiness of the thumb.  It should be fairly easy to pull down, but 

return freely when released.  Adjust the springiness by loosening and tightening 

the knot.

When you are happy with the tension of the elastic, tie a second knot in the 

elastic to lock it into place.

The Elastic - Step 9

Printed Parts
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Thread the finger

Pull a long piece of string though the hole and slot in the bottom of the finger.  

Tie a knot on the end of the string at the fingertip.  Pull on the loose end of the 

string until the knot slides inside the finger tip.

The String - Step 1

Printed Parts
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Through the knuckle block

Find the angled hole in the knuckle block behind the finger.  Run the thread 

through the hole and pull it it through to the other side.

The String - Step 2

Printed Parts
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The First Bridge 

Flip the Robohand over and run the string through a hole in the first bridge.

The String - Step 3

Printed Parts
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The Second Bridge 

Run the thread through the corresponding hole in the second bridge.

The String - Step 4

Printed Parts
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The second Bridge 

Repeat the steps to run the string through the other three fingers and the 

thumb.

The String - Step 5

Printed Parts
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Bend the wrist

Bend the wrist hinge to about a 30 degrees. 

The String - Step 6

Printed Parts
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The Tension screw

Use a short screw to clamp down on the string.  The screw allows you to adjust 

the tension in each finger, so they all move in unison.

These screws are optional and can be omitted by tying the string to the rear 

bridge.

The String - Step 7

Printed Parts
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The other Tension screw

Use the remaining screws to secure the other four strings.

The String - Step 8

Printed Parts
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Testing

Pushing down on the wrist will cause the fingers to grasp.  

Use the screws to adjust the tension so that the fingers close in unison.

The String - Step 9

Printed Parts



61V1.1   06.17.13 RoboHand - Snap Fittings

Finished

Congratulations, you have successfully built a Snap-Together Robohand.

Robohand is a living open source project, so please share your improvements 

and modifications by creating a derivative on Thingiverse.  Shared insights and 

ideas will help Robohand continue to develop.


