[bookmark: _gjdgxs][bookmark: _Hlk9884143]_____________________________________________[image: ]
[bookmark: _30j0zll]Build Instructions: Ampathy Stick
[bookmark: _1fob9te]Pick up device
[bookmark: _3znysh7]Developed by: Sharon Cody, Sebastian Norman, Emil Carpenter, Jaime Do, Ryan James, Barnaby Moore, David Huang, Katie Bourke and Sam Richardson
_________________________________________________________________________
[image: cid:427caa00-63f7-486d-aa6c-40a53c23bdc2@ausprd01.prod.outlook.com]





Approximate Cost:   $68                              Time Required:  in 5 Hours
[bookmark: _2et92p0]General Warnings and Cautions
· [image: ] Read through entire manual before attempting to build this device.
· [image: ] Do not attempt a step if you are unsure of what you are doing. Certain steps in this manual require experience with fabrication tools. <<General Warning>>. 
· For assistance or clarification of any step, contact Melbourne TOM Team abbie@tommelbourne.com.au 

[bookmark: _tyjcwt]User Assistance
For any questions regarding the assembly, operation or specifications of this device, please contact: 
For any questions regarding the assembly, operation, or specifications of this device, please visit http://projects.tomglobal.org/project/111. You can also contact send an email to hello@tomglobal.org or call +972 7 339 05643. 
[bookmark: _1t3h5sf]
Icon Glossary
The following icons may be used throughout this manual—each with its own purpose.
· [image: ] Caution: The caution icon is used to signify whenever someone attempting the procedure may injure themselves or damage their equipment.
· [image: ] Note: The note icon is used to signify useful bits of information that complement the instructions.
· [image: ] Reminder: The reminder icon is used to provide information for after the procedure is completed, such as tips for disassembly.
· [image: ] Need-Knower Specific: This part or method of manufacture has been designed specifically for a local Need-Knower. 


[bookmark: _4d34og8]
[bookmark: _2s8eyo1][bookmark: _17dp8vu]Need-Knower Background:
[bookmark: _3rdcrjn]John, a 55-year-old Quadruple Amputee and wheelchair user, finds it extremely difficult to pick up anything that falls onto the floor. This is due to the distance between the height of his wheelchair and the lack of dexterity in his prosthetics. John in seeking a solution that will grip onto objects and be dexterous enough to allow him to access things on the floor that would otherwise be out of reach.
[bookmark: _26in1rg]Purpose of Device:
[bookmark: _lnxbz9]The purpose of the device is to allow the user to pick up and move items that may otherwise be out of reach.  The device is intended for people who are unable to use their hands to grab or move objects.
[bookmark: _35nkun2]Physical Description:
[image: C:\Users\huangda\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Image.jpg]
Claw – begins at closed position and when pulled by wire, releases into an open position
Attachment – socket and holder which attaches to arm, and repurposed upper crutch part for upper arm
Looping wires – pulley which activates the claw into an open position
Rod – hollow rod which extends the reach of the arm
[bookmark: _44sinio]History of Development:
This project began on the 9th of April 2019 at the Induction Evening, and the Makeathon event held at the FAB9 Makerspace in Melbourne, Victoria. 
The challenge was to allow the team’s Need Knower, John, who is a quadruple amputee to be able to pick objects up off the ground. Objects include basic day-to-day items such as keys, a mobile phone and a stylus. 
Across a six-week period, the team developed and then refined the grabber through several home visits and tests with John. By doing so, the team could determine a number of components of the stick’s design including the necessary range and length of the grabber, and appropriate contact-points for John’s residual arms in. Across the Makeathon, weekend, proof of concepts were finalised such as the activating mechanism, grabber and home storage.
Future iterations have identified areas for improvement in the overall comfort and usability of the device designed to pick up specific items such as keys.
Information for note:
[bookmark: _z337ya]A number of key components were not sourced from a retail store such as Bunnings Warehouse. Instead, the grabber attachment (see appendix) as well as parts such as welded tabs were provided by the local makers’ lab. These have not been factored into the cost to provide a more accurate representation of the grabber’s expected cost.


[bookmark: _3j2qqm3][bookmark: _2xcytpi]Bill of Materials
	Part No.
	Part Name
	Description
	Qty
	Units
	Unit cost
	Cost

	[bookmark: _GoBack]i
	Wall mount
	3D printed wall mount bracket
	1
	1
	Not purchased
	Not purchased

	A
	Elastic bands
	Pack of elastic bands
	10
	pack
	$1.50
	$1.50

	B
	Wire
	1mm stainless steel wire (2 metres)
	2m
	1m
	$13.60
	$13.60

	C
	Welded wings
	Welded wings TO BE MEASURED
	2
	2
	Not purchased
	Not purchased

	D
	Wire track
	Wire track 50cm
	50cm
	50cm
	Not purchased
	Not purchased

	E
	Tabs
	Welded tabs TO BE MEASURED
	2
	2
	Not purchased
	Not purchased

	F
	Modified grabber
	Unger nifty grabber – see appendix A
	1
	1
	Not included
	Not included

	G
	Rivet
	2mm rivet 
	2
	2mm
	$6.40 (100 pack)
	$0.20

	T
	Top crimp
	2mm crimp – (1mm is ideal if available)
	1
	pack
	$0.50
	$1.00

	U
	Hose
	Hose plumbing 6mm x 90cm
	1
	90cm
	$5.64
	$5.64

	V
	Bottom crimp
	1mm crimper
	2
	pack
	$0.50
	$1.00

	H
	Plastic socket
	Rolyan Aquaplast-T Watercolors 6"x9"
	1
	1
	Not purchased
	Not purchased

	I
	Crutch
	Modified walking crutch
	1
	1
	$15
	$15

	J
	Clear tubing
	Clear vinyl tube 25mm x 90cm
	1
	90cm
	$10.40
	$10.40

	K
	Foam
	Black foam
	30cm x 20cm
	30cm x 20cm
	$5.40 for 50 x 5mm x 1.8m
	$1

	L
	PVC tubing
	PVC coupling x 90mm
	1
	2
	$3.90
	$7.80

	M
	PVC cap
	PVC coupling cap x 90mm
	1
	1
	$3.25
	$3.25

	N
	Tape
	Gaffer Tape
	1
	1m
	$11.23 (20m)
	$11.23 (20m)

	O
	Conduit Fittings
	Conduit Fittings 32mm
	2
	2
	$0.44
	$0.88

	P
	Rivets
	Rivets 4mm
	6
	6
	$6.40 (100 pack)
	$0.40

	Q
	Hose Clamp
	Butterfly Screw Hose Clamp 22-32mm 
	2
	2
	$1.79
	$3.58

	R
	Hot glue
	Hot glue
	1
	1
	Not purchased
	Not purchased

	S
	Felt
	Red felt material
	1
	1
	$3
	$3

	X
	Spray paint
	Matt black spray paint for stick
	1
	1 can
	Not purchased
	Not purchased

	Y
	Spray paint
	Matt red spray paint for design
	1
	1 can
	Not purchased
	Not purchased

	Z
	Primer
	Etch primer used for metal
	1
	1 can
	Not purchased
	Not purchased

	Total costs:
	$68.25




[bookmark: _1ci93xb][bookmark: _3whwml4][bookmark: _2bn6wsx]Tools Required:


Build instructions: Ampathy Stick
Last revised: 12th June 2019
· 
· Electric drill
· Hot glue gun
· Flat head screwdriver
· Vice grips
· Pliers/wire clippers
· Welder
· Cordless drill
· 1mm blue tube (wire track)
· Sandpaper
· Angle grinder
· Hammer
· Scissors
· Spatula
· Stanley knife
· Rivet gun

· Electric flat pan

· 3D Printer




[bookmark: _qsh70q]Assembly of Stick

3D printed parts for storage:

	Wall mount
i
	Description of item:

	[image: C:\Users\huangda\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Broom_Clamp v3.png]
	https://www.thingiverse.com/thing:2031690
The stick’s rod did not fit into a generic broom mount so this design was enlarged slightly to be fit for purpose



[bookmark: _2p2csry]Step 1: Claw attachment
Screenshot of grabbing extension
[image: ]


Bill of Materials:

	Grabber attachment

	Part No.
	Part Name
	Description
	Qty
	Units

	A
	Elastic bands
	Pack of elastic bands
	10
	1 pack

	B
	Wire
	1mm stainless steel wire (2 metres)
	2m
	1m

	C
	Welded wings
	Welded wings TO BE MEASURED
	2
	2

	D
	Wire track
	Wire track 50cm
	50cm
	50cm

	E
	Tabs
	Welded tabs TO BE MEASURED
	2
	2

	F
	Modified grabber
	Unger nifty grabber – see appendix A
	1
	1

	G
	Rivet
	2mm rivet 
	2
	2mm



[bookmark: _3as4poj][bookmark: _1pxezwc][bookmark: _49x2ik5]This step describes how the claw attachment was constructed and attached to the rod. The team had purchased an existing “Nifty Nabber” stick with existing components and repurposed the claw so that the default position was closed as opposed to being open. This meant that when activated, the claw would release. Note that this component has not been included in costs. The head can be rebuilt from scratch with the appropriate metal and rubber pieces.
[image: https://www.pallmall.com.au/ts1519166426/attachments/Product/12458/UNNN140.tag.0.jpg]
· Secure the grabber in the vice grips
· Drill through all 3 rivets at the end to detach the tabs
· Weld the tabs (K) to each arm of the grabber.
[image: ]










· Weld the wings (I) to each arm of the grabber.
[image: ]








· Reattach the arms of the grabber to the centre piece of the grabber using 15mm M4 bolts and M4 Nylocks. 
[image: ]









· 2 elastic bands were wrapped around the tabs 3 times each
[image: ]





[bookmark: _147n2zr]

· Attach the claw into the stick shaft
[bookmark: _3o7alnk]
Step 2: Attachment
This step describes how the upper part of the Ampathy Stick was assembled to connect to the user’s body.

Moulded socket
A thermoplastic mould was used so that the end of the residual limb could comfortably fit into our attachment. 

[image: https://scontent.fmel7-1.fna.fbcdn.net/v/t1.15752-9/s2048x2048/61821849_344650432892930_3781175223261331456_n.jpg?_nc_cat=111&_nc_ht=scontent.fmel7-1.fna&oh=52132450c42dba27930c4ebe23922dcd&oe=5D9FC3BA]

· Create pattern on residual limb using paper towel 
· Trace pattern into sheet of thermoplastic
· Place thermoplastic into electric frying pan filled with water close to boiling point
· Remove once plastic appears transparent
· Cut thermoplastic along outline traces earlier and reheat it again in the pan
· Place cling wrap onto residual limb
· Remove thermoplastic, pat dry and check temperature before applying to skin
· Drape over limb and shape. Hold until set.

	Moulded socket (interior of attachment)

	Part No.
	Part Name
	Description
	Qty
	Units

	H
	Plastic socket
	Rolyan Aquaplast-T Watercolors 6"x9"
	1
	1




Crutch repurpose
A standard walking crutch was repurposed so that the upper cuff could be used as further manoeuvring for the stick while the bottom half was used due to its lightness in material and appropriate length.

[image: ][image: ][image: ]






· Separate upper crutch from lower crutch
· Trim upper crutch (below cuff) to upper arm length

Combining the attachment
	[image: ][image: ]	
· Trim clear vinyl tubing to length
· Connect lower and upper crutch with clear vinyl tubing
· Secure clear vinyl tubing to crutch on either end with hose clamps
· Fit PVC coupling to length of residual limb (we used 1 and a half PVC couplings)
· Attach PVC cap to bottom end of PVC coupling with gaffer tape and hot glue
· Measure placement of PVC coupling to crutch (dependent on user requirements)
· Attach PVC coupling to crutch with conduit brackets and 6x4mm rivets (two either side of each bracket into PVC coupling, and one into back of each bracket to prevent movement)
· Sew pocket with red felt to line PVC coupling for style and comfort and secure with hot glue



	Attachment

	Part No.
	Part Name
	Description
	Qty
	Units

	I
	Crutch
	Modified walking crutch
	1
	1

	J
	Clear tubing
	Clear vinyl tube 25mm x 90cm
	1
	90cm

	K
	Foam
	Black foam
	30cm x 20cm
	30cm x 20cm

	L
	PVC tubing
	PVC coupling x 90mm
	1
	2

	M
	PVC cap
	PVC coupling cap x 90mm
	1
	1

	N
	Tape
	Gaffer Tape
	1
	1m

	O
	Conduit Fittings
	Conduit Fittings 32mm
	2
	2

	P
	Rivets
	Rivets 4mm
	6
	6

	Q
	Hose Clamp
	Butterfly Screw Hose Clamp 22-32mm 
	2
	2

	R
	Hot glue
	Hot glue
	1
	1

	S
	Felt
	Red felt material
	1
	1




· Step 3: Stick modification

[image: ]

This step provides the modification to the stick which attached the grabber extension with the attachment section, and enabled a wire-built activating mechanism

· A hole was drilled hole in side so wire could be pulled out (estimated 10mm diameter)
· The wire, along with wire track, was fed through both holes at either sides 
· Around 40cm was left in a loop
· The loop was fed around 35cm of hose plumbing
· The wire was fed back through the wire track and out of the bottom
· Both ends of wires folded around rivets and crimped at each end (1mm crimpets)
· A 2mm crimp was used to secure the wires together at the top loop, just where the piping comes together
· Two 1mm crimps were used to secure the bottom wires together to secure movement

	Stick modification

	Part No.
	Part Name
	Description
	Qty
	Units

	B
	Wire
	1mm stainless steel wire (2 metres)
	2m
	1m

	D
	Wire track
	Wire track 50cm
	50cm
	50cm

	T
	Top crimp
	2mm crimp – (1mm is ideal if available)
	1
	1 pack

	U
	Hose
	Hose plumbing 6mm x 90cm
	1
	90cm

	V
	Bottom crimp
	1mm crimper
	2
	1 pack



[bookmark: _23ckvvd]Step 4 : Aesthetic design
Black coating
· Prior to spraying cover the any chrome and plastic parts by wrapping them plastic cling film and remove the felt insert. 
· Spray on paint primer.
· Wait 10 minutes for primer to dry.
· Spray with black spray paint.
· Wait additional time for the paint to dry. 

Red design
· Co-design the logo “Ampathy Stick – 1st Edition” by working alongside the need-knower in Adobe Illustrator
· Laser engrave a stencil in cardboard
· Wrapping the stencil over the stick, used red spray paint to decorate


[image: cid:73684a2b-20ca-479e-8bef-26d1f9b51812@ausprd01.prod.outlook.com]

[image: C:\Users\huangda\AppData\Local\Microsoft\Windows\INetCache\Content.Word\20190526_160245 (002).jpg]



               
	Aesthetic design

	Part No.
	Part Name
	Description
	Qty
	Units

	X
	Spray paint
	Matt black spray paint for stick
	1
	1 can

	Y
	Spray paint
	Matt red spray paint for design
	1
	1 can

	Z
	Primer
	Etch primer used for metal
	1
	1 can






Appendix

Unger Nifty Nabber

[image: https://www.pallmall.com.au/ts1519166426/attachments/Product/12458/UNNN140.tag.0.jpg]

Product information
· Reaches items high without a stool or ladder
· Reaches items low without bending
· Lightweight aluminium pole
· Rubber-tipped grippers prevent damage to item
· Built-in magnet on head
· Ergonomic grip
· Easy to use
· 36”L x 3.9”W x 2.6”H
· .8lbs
Notes: this product was purchased and delivered from online to provide Team John with a working prototype. Given the sturdiness and light weight of the grabbing head, it was repurposed to be used in the Ampathy Stick. For recreating this, teams should consider ways of replicating this attachment. 
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