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Fabrication Laboratories

i

A fab lab is a small-scale IDEA LAB
workshop, offering personal

digital fabrication.
Popularized by MIT.

Fits in all educational spaces.

fabfoundation.orqg

Karim Jafarmadar
.. Co-Founder & CEO
? Happylab Vienna

mit.edu/about/labs

SHU Idea Lab

Innovation Center

Pittsburgh Schools



https://fabfoundation.org/
http://fab.cba.mit.edu/about/labs/
https://www.sacredheart.edu/academics/colleges--schools/school-of-computer-science--engineering/facilities/idea-lab/
https://www.fablabs.io/labs/mayfieldinnovationcenter
https://www.pghfab.org/pittsburgh-fablabs
http://www.youtube.com/watch?v=Vz1R4h6aHyo
http://www.youtube.com/watch?v=JJBdsRl8yHo

Fab Lab + Hand students = Innovation & Creativity

e Fab Labs are a place where disciplines intersect

e An opportunity for independent exploration

e Opportunity to “make” creatively

e Fab Labs provide tools to get started with big ideas
e A place for undirected learning

e Students & staff can level up their technology skill



Student Access

e Independent Project Classes
o All students will take I.P. class
e Collaborating with teachers

e Dependent on staffing: access
throughout the day & after school




Corey is a “Fab Lab Guru”

The title is a bit pretentious, but is official. One
of a few educators to ever pass ‘Fab Academy’
global course, often for engineers & designers.

&

FAB LAB

Currently works at Fab Foundation education
goals by: co-organizing conferences, teaching
adult Maker classes, teaching undergraduate &
graduate EDU courses, writing/ teaching PD,
new electronics course at DHHS and more...

Student-built GPS on a rollercoaster.
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Fab Lab Stations

e Music & Podcasting
e Video Production

e Animation

e Sewing machine

e Virtual Reality
(beginner level)

e \Work Area

Baby CNC milling
3D Printers

Vinyl Cutter
Laser Cutter
Design Software

Electronics Center


https://www.amazon.com/Sullivans-Super-Cutting-Mat-72/dp/B011Q0HC6C/ref=sr_1_6?keywords=self+healing+large+cutting+mat&qid=1641827840&sr=8-6

Current computer lab in the Library
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3D Printers




CNC Milling

Computer
Numerical

Controlled machining is
how many critical or valuable
objects are made - from jet

fighters to fine woodworking.

Access to this engineering
process helps students better
conceptualize their designs.



http://www.youtube.com/watch?v=IKj6ZvaATDg

Vinyl Cutter/ Pen Plotter

Students can design and cut
their own vinyl stickers, just like
professional sign shops or
marketing departments.




Cut or Engrave materials

Fastest making
in a school.



Lasers can cut
many materials

Aiir filtration is required (see duct B Shostaic

above) but can be self-contained.



Design Software
2D and 3D

Students can make
their ideas into plans.

2D and 3D design software is
used by designers, engineers,

machinists, animators, and more.

Getting students access to this
software early helps them prep
for all those possible futures.
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https://www.onshape.com/en/
https://www.tinkercad.com

Electronics Center

Electronics are omnipresent in our

lives. Students with access to build
or alter them feel more enabled to

help build our future technology.

The tools needed are surprisingly
affordable and fairly safe to use.

=l This work supports our science and
s coding classes in having projects
& | with relevance for students.




Music Recording & Podcasting
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In the last two years, students
have been introduced to this
technology in some music
classes at Polson.



Video Production | Gear to Get You Started

e St
v B
WEVIDEO

Students have used WeVideo
throughout middle school and
in video production classes at
Hand.
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Animation
Mac & Animation software

Students are introduced to Adobe Animate in Animation
classes at Hand and have no access to it after that class.




Sewing
Machines

I SEWA
SUPER SIMPLE f
BEGINNER




Crafts

Lettering pens
Polymer clay
Art supplies
Yarn

Looms
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Virtual Reality

Google Cardboard has the widest variety of educational content at the moment.

Procuring class sets for the building will provide students with virtual field trips.



Safety &
Storage

Ventilation for the Laser cutter estimate
includes a self-contained filtering unit.

All major equipment is contained in safety
boxes that hold back curious fingers.

Machines with safety boxes auto shut off
if they are opened during operation.

The most exposed/ dangerous equipment
IS the sewing machine & soldering iron.

Open and closed storage units are
included to keep the room clean & safe.


http://www.filtrabox.com/

Fab Lab Stations Estimates

These numbers are based on specific
purchase suggestions.

The vision is to ensure acquisitions are
focused on bringing staff & students access
to tools they may not otherwise be able to use
for generating products in their independent
project or other academic work.

For this reason, some items included are not
common in-home devices (such as the laser).
Other items (such as high-end VR:Oculus)
are not included because they are relatively
affordable for a family that is interested in
such pursuits. The selections were also
curated to ensure a low barrier to entry.

CNC

3D Printer

Vinyl cutter

Laser & Ventilation
Design Software
Electronics
Recording & Podcasting
Video Production
Animation

Sewing

Craft

Virtual Reality
Storage & Logistics

$3,000
$3,500
$2,500
$27,500
$400
$2,000
$2,000
$250
$1,200
$850
$300
$400
$1000



Category Startup $44k Startup Purchases Maintainer Cost Yearly estimates $3.5k
CNC Machine $3,000 Carbide3D ‘Nomad’ End mills & material ~ $200
3D Printers $3500 | SNSOM I e sl | Filament & Parts - $300
Vinyl cutter $2,500 Roland GS-24 vinyl cutter & vinyl Vinyl ~ $500
Laser Cutter $27 500 12’x24” 60W Fusion Edge $23,500 Air filters, optics & ~ $700
& Ventilation ! || Ventilation $3,475 || Laser accessories $2000 || 3xCorel material to cut
EleCtroniCS ocking Too es rduino kits aspberry pi kits .
Center $2000 hZXkSgI;—er Lt(;zontszzo()o()l:ligc?ronic: tsuif)lti)gsllﬁii; R SOIder + eIeCtronICS - $300
Audio & S50 |t s s e s el Subscription to o
POdcaStlng headphones $530 Il Soundtrap sub $4250 Soundtrap
Video Production $270 || E R L e No new upkeep (already have subscription)
Digital Animation $1400 Mac Mini ~$1000 Adobe Animation $400

: . Chief Architect (add
Design Software $400 On Shape (free), Tinkercad (free) seats) ( $400
Sewing Machines $850 Sewing machine $300 || Serger $250 || Material: $300 Thread & Fabric $300
Virtual Reality $400 40 & $10 each Google Cardboards Annual replacements (hopefully just a few)
Storage $1000 Shelving & Logistics More as needed $250



https://shop.carbide3d.com/products/nomad-3/nomad-3?variant=32912906354749
https://www.prusa3d.com/product/original-prusa-i3-mk3s-3d-printer-3/
https://www.amazon.com/Improved-Eva-dry-500-Renewable-Dehumidifier/dp/B00BD0FN8A/ref=bmx_dp_b46nb1zo_6/140-0478270-9429712?pd_rd_w=fP2XN&pf_rd_p=862b4b8b-7a18-40e3-a54d-9d43f8d57f92&pf_rd_r=BMR8SHE78Q1196Q193KQ&pd_rd_r=c2a474ec-c52e-4c0d-9264-56447ed38f33&pd_rd_wg=EXs8C&pd_rd_i=B00BD0FN8A&psc=1
https://www.rolanddga.com/products/vinyl-cutters/camm-1-gs-24-desktop-vinyl-cutter
https://www.epiloglaser.com/laser-machines/fusion-edge-laser-cutter-engraver/index.htm
https://www.amazon.com/CMST82772RB-Drawer-Ball-Bearing-Cabinet/dp/B07KHJN6PR/ref=sr_1_3?keywords=locking+tool+box&qid=1641832959&sr=8-3
https://www.amazon.com/Arduino-Starter-Kit-English-Official/dp/B009UKZV0A/ref=sr_1_3?crid=1TO1AHHV2ZYK3&keywords=arduino+kits&qid=1641833006&sprefix=arduino+kits%2Caps%2C69&sr=8-3
https://www.amazon.com/SunFounder-Raspberry-Compatible-Electronics-Programming/dp/B07WV2HYC6/ref=sxin_13_pa_sp_search_thematic_sspa?crid=3MV6A1SG4BXEI&cv_ct_cx=raspberry%2Bpi%2B4&keywords=raspberry%2Bpi%2B4&pd_rd_i=B07WV2HYC6&pd_rd_r=3c9e156e-b66e-417e-869f-b1855ca687e8&pd_rd_w=Cur97&pd_rd_wg=srswo&pf_rd_p=4ad71b32-b810-4124-8735-d02a39478d0c&pf_rd_r=HV62CDMZHN8RZVCFCGD3&qid=1641833078&sprefix=raspb%2Caps%2C77&sr=1-2-a73d1c8c-2fd2-4f19-aa41-2df022bcb241-spons&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUFSTk5XOThJNTVFUUUmZW5jcnlwdGVkSWQ9QTAxNDI0MzMxTEZOMFZNSUVXNzA5JmVuY3J5cHRlZEFkSWQ9QTAxMDczNTgzUUQzODY1NlhXQzJIJndpZGdldE5hbWU9c3Bfc2VhcmNoX3RoZW1hdGljJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ&th=1
https://www.amazon.com/Electronics-Adjustable-Temperature-Controlled-Thermostatic/dp/B08JV7BGTC/ref=sr_1_3_sspa?keywords=soldering%2Bkit&qid=1641833165&sr=8-3-spons&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEyVk1CVUI1WEtVSFo0JmVuY3J5cHRlZElkPUEwNzc4NDAzM05JV0xSRFRCRERNOCZlbmNyeXB0ZWRBZElkPUEwNjg0NTk0WlNTU1pEUktKTExIJndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ&th=1
https://www.sweetwater.com/store/detail/SLAR12c--presonus-studiolive-ar12c-mixer-and-audio-interface-with-effects
https://www.sweetwater.com/store/detail/AudioBox25--presonus-audiobox-usb-96-usb-audio-interface-25th-anniversary-edition
https://www.amazon.com/Audio-Technica-ATR2100x-USB-Cardioid-Microphone-ATR/dp/B07ZPBFVKK?th=1
https://www.sweetwater.com/store/detail/KeyStatn3-49--m-audio-keystation-49-mk3-keyboard-controller
https://www.amazon.com/SEISMIC-AUDIO-SATRX-6-2-Cables-Balanced/dp/B017C16EKE/ref=sr_1_1?crid=MWJN0X0WR0JJ&keywords=patch%2Bcord%2Bmusic&qid=1641829925&sprefix=patch%2Bcord%2Bmusic%2Caps%2C51&sr=8-1&th=1
https://www.amazon.com/dp/B07TB3SQZP/ref=sspa_dk_detail_1?pd_rd_i=B07TB3SQZP&pd_rd_w=KFktj&pf_rd_p=887084a2-5c34-4113-a4f8-b7947847c308&pd_rd_wg=bHAyd&pf_rd_r=N9W04M03Y6F2YJMPAT6P&pd_rd_r=15067649-3c37-4a53-af6c-904a1824912d&smid=A2G7YTOQK3LF58&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEyMzU3RjVBMkJQRkE2JmVuY3J5cHRlZElkPUEwNDY5NDE4M0NBQkEyU042VU5UTyZlbmNyeXB0ZWRBZElkPUEwOTkyNzg1T08yMlkzSDhYRjlEJndpZGdldE5hbWU9c3BfZGV0YWlsJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ&th=1
https://www.sweetwater.com/store/detail/Air10--presonus-air10-1200w-10-inch-powered-speaker
https://www.amazon.com/Philips-Headphone-Resolution-Superior-Headphones/dp/B07ZWNZKZD/ref=sr_1_3?crid=HWTLC2BMMXV7&keywords=headphones+usb+no+mic&qid=1641917738&sprefix=headphones+usb+no+mic%2Caps%2C133&sr=8-3
https://www.amazon.com/Camcorder-Vlogging-Recorder-Microphone-Upgraded/dp/B095Y8LBF8/ref=sr_1_2_sspa?keywords=video+camera&qid=1641913451&sr=8-2-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExU1U5Tk9LRUI4S0U5JmVuY3J5cHRlZElkPUEwNzk5OTcxSFZPNThVNTQ0WUs4JmVuY3J5cHRlZEFkSWQ9QTAwNjk4NzQzSUVVQ1FVRk5RTEVDJndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==
https://www.amazon.com/AmazonBasics-Lightweight-Camera-Mount-Tripod/dp/B00XI87KV8/ref=pd_day0fbt_img_2/147-4560150-8931103?pd_rd_w=538PB&pf_rd_p=bcb8482a-3db5-4b0b-9f15-b86e24acdb00&pf_rd_r=8ASJBHDQFQG2X5R6F4AE&pd_rd_r=38ea7f9a-340b-4c8e-b09e-d75d762092d3&pd_rd_wg=9aJRu&pd_rd_i=B00XI87KV8&th=1
https://www.amazon.com/SVOPY-Dimmable-LED-Video-Light/dp/B09CKBH26V/ref=sr_1_5?crid=2O96MPXQ21VXD&keywords=photography+lighting&qid=1642002051&sprefix=photography+lighting%2Caps%2C75&sr=8-5
https://www.apple.com/shop/buy-mac/mac-mini/apple-m1-chip-with-8-core-cpu-and-8-core-gpu-256gb
https://www.onshape.com/en/
https://www.tinkercad.com/
https://www.amazon.com/dp/B07V9PC6XT/ref=sspa_dk_detail_0?psc=1&pd_rd_i=B07V9PC6XT&pd_rd_w=l0HbY&pf_rd_p=887084a2-5c34-4113-a4f8-b7947847c308&pd_rd_wg=nJbay&pf_rd_r=NSVX6WYYVC1TSNA37KM4&pd_rd_r=a2b49c16-195f-4439-a161-774781b17568&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUEyMVpJVVhNMVY4SDdNJmVuY3J5cHRlZElkPUEwMTQ3MDgxMkNLN1Y2NEZXMzNaNiZlbmNyeXB0ZWRBZElkPUEwODMxNTQxMko4M1IxRFRFWFdUUCZ3aWRnZXROYW1lPXNwX2RldGFpbCZhY3Rpb249Y2xpY2tSZWRpcmVjdCZkb05vdExvZ0NsaWNrPXRydWU=
https://www.amazon.com/Brother-1034D-Thread-Serger-Differential/dp/B0000CBK1L?ref_=ast_sto_dp&th=1




