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Hello World (skip the first two pages to go directly to the build)
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Please like my brand new facebook page to stay up to date of my new projects and progress on the 3D printer.
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I have to admit that I have not been active on Instructables for quite a while now, this because we (yes it is we now ﬁ)

have been busy developing a 3Dprinter. A 3D dlp printer to be exact, an open source high resolution 3D DLP printer to be

even more exact.
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We have now finished version 1.0 and now it is time to share our learnings with the rest of the world.
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Why did we work on a 3D printer?

TATE AR —6 3D JTEIHLIAE?

Well as you all know the world needs more 3D printers, more PLAtforms for creation, more freedom. More possible ways to
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show your epic awesomeness in creation. And most of all the freedom to design and fabricate exactly what you need, when

you need it without any barriers. In short 3D printers are awesome, you can never have enough 3D printers.
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Why did we work on a 3D Direct Light Processing printer (DLP)?
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3D printers come in many shapes, sizes and varieties. There is Fused Deposition Modelling, FDM for short this is the category
the RepRap community largely falls in to. Your Makerbots and Ultimakers that use a heated nozzle through which a filament
is heated and deposited on the desired location. There are various powder bed 3D print techniques, where the powder particles
are selectively fused together with a laser or glued together with a printed adhesive. And there is a variety of photo

lithography 3D printing methods.
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In lithography light is used to cure a resin to become a solid, the nice thing with this process is that where the light
does not shine on the resin it stays liquid.

FESCZIBA PRI AAS IR B Gdz: 1 SLA B S B KR ARG BB B0 T5, WIE DD IR 2 R

We found that there are two main DIY 3D printer routes out there that are easily accessible, FDM and photo lithography.
When googleing the WW we found that there are ABSolute tons and tons of FDM 3D printers out there all working on roughly
the same principles all producing roughly the same results.
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Next to that stereo photo lithography has until now only been made really accessible to the community only by one guy, Michael
Joyce from the B9 Creator. This is an awesome achievement! For us this also means that the world needs more and different
kinds of these projects to become really open source. Photo lithography is an very precise method of manufacturing, in the
past feature sizes of 100nm where obtained. No idea how big this is in inches (sorry people from the USA) but I estimate
that if you squeeze your fingers together the space between your fingers is slightly less than 100nm.

In other words amazingly small feature size. We would love to make very accurate 3d prints.

So we based our choice of what kind of printer to explore on the possible feature size, accessibility of materials, ease
of manufacture and the fact that a relative few have walked this path before us.
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Step 1: Basic design properties
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Step 2: Safety
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Step 3: Sizes and dimensions
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this measure is just for illustration
purposes, your beamer my greatly
differ.
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Step 4: Design
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2x 450mm

2x 280mm

2x 260mm

2x 200mm
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Step 6: PLAtforms
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Step 7: Mirror cradle
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Step 8: Z-axis: spindle and anti back lash nut
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Why use such expensive gear? Well this is what basically determines the accuracy you get out of your Z axis. Even fancier and more expensive, a
lot more expensive, would be to use ball spindles and a ball spindle nut. Just wanted to drop the terms to set you on the track of the uber accurate.
Any normal nut and tread end will have ginormous PLAYy. This is because the thread in common nuts is just a bit bigger than the thread on common
threaded wire. This ensures your nuts screw easy on the thread, even when a bit dirty. This could give a play of several tenths of a millimeter. Of
course you can compensate for the jiggle in your software. But in the real world this still means your nut is jiggling around your thread.

This jiggle room is referred to as "back lash", which is most clearly detectable when your axis changes direction.

The anti back lash nut consists out of two parts and a locking screw. Both have the same thread on the inside as the spindle, on the parts where they
screw together they have a different thread either coarser or finer than the spindle.

Screw hoth parts all the way together, then screw in the finished spindle until you encounter resistance. Carefully unscrew the parts until you can
screw in the spindle all the way through. Screw the spindle through the nut until the nut is about half way through.

Here is where it gets a bit trickey and you might want to make sure you can reach the locking screw even in the finished printer.

Now you need to unscrew the parts of the anti back lash nut a bit more until you feel some resistance in unscrewing. Make sure you don't use too
much force you should still be able to move the spindle inside the nut by hand. Once you are happy with your setting screw in and tighten the
locking screw. We replaced the original screw with an M3 grub screw so it does not stick out. This makes it a bit easier to mount the anti back lash

nut on the carriage.

We ordered our trapezium spindle from Damencnc.com together with two grove ball bearings 6000ZZ 10x26x8mm.

They offer the service of finishing your spindle for you in case you don't have a lathe

Step 9: Z axis
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Linear slide
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Step 10: Spindle nut housing and build PLAtform support arms
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we even put in a notch to be absolutely
sure we will not come in to contact with
the glass wall
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Step 11: Build PLAtform and research
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Step 12: Resin basin
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Ordered via Amazon.com
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Weight in 5g of silicone resin
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Puta clean glass window on a lintfree
cloth

FE—SRANEE B AR LA — AT BT ARL



Previous

Apply some scotchtape to the outer
edges like so. make sure you cover
the outer 5mm of the glass
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Now apply a strip of tape to the front
and back 5mm of the glass
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Now this is not the same picture as the
last. Very important add a second
piece of tape over the left and right
tape. These two layers of tape will
determine the thickness of your
coating. 2 layers of tape will give you a
wet layer thickness of about 80
microns.
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Apply your silicone on the front edge of
the glass partially over the tape
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place your second sheet of glass with
the straightest edge down on the front
tape. Slide de glass forwards until it is
making contact with the resin over the
entire length of the tape.

Now with as little force as possible
slide the giass plate up to cover the
bottom glass plate with an
homogeneous layer of resin.
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Now free it from the table. | did this by
unsticking the tape from the table and
cutting of the large tape flaps. Now put
itin the oven all taped, lint free cloth
and all
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60 minutes at 80deg C will do the trick
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Now comes an other fricky part. This
build is full of them. Cut the coating on
the inside of the tape with a scalpel on
all four sides. Once you have cut the
film you can very carefully remove the
tape.
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All done. The good thing is that you
can hardly see the coating. It is
supposed fo be free of defects,

h and ultra transparent.
Does not make nice pictures but will
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Aluminium fram with glass walls
svr - installed. We found it works best to fill
-4 the milled slot with silicone and then
press the glass walls in there and fill up
|| the corners with silicone sealant.
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= | put some tape on the corners to keep

the thing from falling in on it's self while

the silicone was curing.
. .
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Clean your window thoroughly with
ethanol or IPA (IsoPropAnol)
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Apply a generous amount of silicone
around the edge
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place the microscope slides at the
comers like so
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Gently press down the glass plates.
make sure you contain the smudges to
the outer edge
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Very carefully whipe away any excess
silicone, without moving the glass
window sideways
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Remove the microscope slides after
about an hour. The silicone will have
begun to set but should still be soft.
You can now put some extra silicone in
the corners to make absolutely sure
you have no leakages
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This is one of the paris we are most
proud of. The modular design, not only
can you take of the basin as one
module. You can easily take of the
bottom window as a separate module.
Just in case your coating wears out or
gets damaged.

ZRABFAEL BT BT, AU Sk R AN B AR, AL 2 RE AT EANZETF. BT — AN B




Just slide an exacto knife in between
and cut through the silicone

FENTHEN L35 2 A2 (T A




Scrape clean and you are ready for a
new window. (or a recoated old
window)
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The resin basin is basically a tank that holds your resin. Since we build bottom up, the bottom of the build tank needs some special attention. The
light will pass through the bottom of the tank and the anti sticking layer before it gets to the cure the resin. Unfortunately most materialsABSorb our
precious UV light. So when selecting the material for the bottom we must take in to account that it must be as UV transparent as possible.

After some googling we found that the best and most UV transparent anti sticking coating is sylgard 184. This can simply be bought from eBay or
amazon. Just take care you buy the real stuff from Dow Corning and not some Chinese ripoff. Being a chemist | am always a bit cautious with
bringing PLAstics in to contact with solvents. | am of course referring to using Plexiglass to build the basin out off as | observe many people do
online. Yes it looks great but please take the following in to account. Plastics may contain plasticizers and other solvents and chemistry that may
leach out off the plastic when brought in to contact with organic solvents. Your 3D resin might just be a very good organic solvent. This means you
change the composition of your resin which might give the cured product very different properties than the resin should have. It can even happen
that it will not cure at all, becomes waxy, get rubbery etc etc.

So we will build our basin out of mostly inert materials.

FATRAR SR T AR R — M AR. R R—RAN KRR,

AR AN, ERERE . XA R, BT NGRS . REBEI LIS S B RS A R b 3R
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PRAA T B E IR RREER, —E R TEN, TEn, MEas AR . Edkmx/IAE, ROTELWR% T HEEE, AW
PRERR A AN F LR BATRIUK Z B #E S FATR BN o Y — S JR R, X R f i (0 A UB R B AN R AR AR . AR AN BEAR A7 11
RRAESRRE L, BEASH R 3 1

FERGRPETT, — 2 BHERS AR T 20— Ko XA TR — DR EN T BRI R EMERIN, ERAREKNIKOLIK
WLEsHIT . We also wanted to build the basin in such a way that it is modular. Which led if I may say so to our very elegant basin design.

The basin consists out of a base plate made in our case out of aluminum. This is what holds the entire basin together and needs to be a stiff structure.
I milled some slots in to the base plate to fit in the walls of the basin. | recommend you use glass for the walls of the basin, 2mm ordinary window
glass will do. I sacrificed a large picture frame with a 2mm glass window for this purpose.

Glue the walls of your basin on to the base plate with some silicone sealent.

It is important that you use the right type of sealent here, the one that is clear, colorless and used to build aquaria. Over the past few months we
have tried a few different types, silicone = silicone right? Wrong! Different types of silicone have different compositions and we found that over
time most silicones give under our abuse. They for some reason can not handle the mechanical stress. Or do not adhere to the aluminum properly,
or the glass when exposed to our 3D resin.

Leave your walls and base plate dry for at least a day before you glue on the bottom.

The bottom is a bit of my special baby. | am not 100% happy with its performance yet but I'll dive in to that in the review of our machine.
KL, RFFE—A 0.7mm JE T RERR EE B, K/ 150x150mm. X & — FHRERI I AR P, BANKLE R AT LIS 8 e, (A —
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Step 13: The mirror
F 13 BR: K5
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Fresh single surface silver mirror
installed

ARG P 7

DRARE ST EPHLBE T B S OO AE BB 2 R, A T R BT (IR T e S5 M B B0R A A — I 90 FE UM I8 T FTBL
FANVF T T AR WG HEAT ST ARAT DU T IR B 10 75— A U A R T T8 B H ATV IR BB RER B
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Step 14: Electronics

T

on the last row connect the Opto end
switch. from top to bottom; green,

black, red

R G —HRER R T IITR, LB 4. B, 4



Connect the motor leads
from left to right; red, blue, green, black

MBI BRG], 2. B, o B



we used a big ugly chunk of aluminum
here. glued on with thermal paste and
reinforced with some hot melt glue.

BAVEXH 7T —/MREHMEE, LHERESHRE, I G R



uber block of aluminium heatsink

BT A - 2 B



original heatsink

EENY et



Powevr in
Ramps Fanl Fan?2

This is the easy part. We went online and found reprapworld.com.

All electronic parts can be found here.

We ordered:

Some headers (male and female)

Thermal glue

Nema 17 stepper motor (set of 4 for future projects, we only need 1 here)

Opto end stop

Ramps 1.4 basic kit, comes completely assembled with the arduino MEGA.

KRAREE Zi i — 2 . AT LA reprapworld.com B3R E]. AT 1 s 7B B8 REAEIX 4R B o FRATIIT T — 2t . BUR (AT KO
Nema 17 #E25 L GXELRFE A, AT T 4 DN T BUSHTED « e Fuifs 8% ramp 1.4 JEAREM Cerl L4 5 arduino mega

455

A il S5 FAT P9 7

Some other things that are handy:
Soldering iron

Solder

Fine cutting pliers

Small screwdriver

Multimeter

B BRSNS IR R RORREETEREL. MRLT]. TR



Now you only need a 12V 24W power supply
A 12v computer fan
And an USB cable to connect the arduino to your computer.

PUEAR R TE A 12v 24w (IR 12v AU ARS « — AN REIEHE arduino AR HUMG ¥ usb HEHEZL

Now carefully check that the ramps board fits on top of the arduino board, all the pins must align. When we got ours we needed to realign a few.
After aligning all the pins the Ramps board should fit neatly on top of the arduino.

DUTE BARAF AR A E /2 A ramps ARTE arduino fOAR I, BT M AT SRR B, sEEE LK. #0E LS, ramps
TR 1Z AR #4551 22 3 7E arduino BRI L1

Glue a heat sink to the chip of the motor driver. Up on testing we found that the thermal mass of the heat sinks that come with the ramps kit are not
nearly large enough. So we rePLAced this with a block of layabout aluminium.

TEBCAERGE TR IR AN 2800 A b SEENMNRAI %, IREE 2RI ramps BAER M BUIA SIS, BRI — Sk B T .

Solder a female header to each of the leads of your stepper motor.

and connect them to the ramps board (see picture for colour coding)

Also solder some female headers to the leads of your opto end stop. You can use a mechanical switch here, but we found a light port switch a bit
more elegant. Again see picture for how to connect the Opto to the ramps board.

BTSN B BHEE AL AN S R L, RS IEEANTERS] ramps B (F B ERAWEIENS ). B4, EEEMAREEDE
LTSS R BB R Lo RET R A AU 5%, (EDRA AT 3 S e gt 2 AP 28, 2 R ] AR B ERIER AT .

Because of the lousy capacity of the motor driver we needed a lot of extra cooling. So we set up an 80mm computer fan directly on the motor
driver.

The arduino MEGA will be powered via the USB port but the rest of the system needs a seperate power source.

To power the rest (ramps, fan and box fan) we build our own diy power train out of a strip of screw terminals. See picture.

FH T 3X AN LB B 88 I AS SR AR LT, FRATTIE 75 0 e 5 22 (V8 H) o BT DA S e 2% T — > 80mm R XU s B 482 X6 51X AN B Bl 2% K - arduino mega
REIHIE ush AALHF, R AR EEAA LA R T RAIRATTEE S T A diy (IR, SRR

Step 15: Software
515 B B
B BARLF R AT AL 5 FRAT P pacmanfan B . Al 44 R SRR SRR R AR, AR —ANMRES A .

ENISE ke

75 Arduino |- 2z 25 il (1 [ 4
FEFLE (windows) b2 fih (i B £
DLAERL AT A6 T -

There are some pretty nice software packages out there. In the end we decided on Pacmanfan's software. His name is Steve Hernandez and he is a

really cool guy.

Install his firmware on the arduino
And his software on your Windows

And you are now good to go.
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Here you will find all the info you will need as well as the firmware and software:

http:/forums.reprap.org/read.php?156,187848,187848#msg-187848

http://reprap.org/wiki/Creation_Workshop

https://github.com/Pacmanfan/UVD ... ter/UVDLP/Published

http://probjectblogs.blogspot.nl/

Step 16: Measure and set up. 55 16 35 JIlit 5 223

callipers and micro gauge
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https://github.com/Pacmanfan/UVDLPSlicerController/tree/master/UVDLP/Published
http://probjectblogs.blogspot.nl/
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Opto end switch
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tree heatsink
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Ok it is best to remove any fragile parts for this step.
You will need:

The 3D printer without the basin

Computer

Beamer

Dial gauge

Calipers

piece of paper

Machine clamp (something heavy)

First think you want to do once you have installed the software and firmware is check for life. Make it move just a little bit, check if the opto swtich
works etc.

UFIR), AKX — B AR AT T PR /N A ST

R e

AERIRI 3d ATEINL. R, BNl T, R —RaR. Mok CRESRIRERD

SeARERNTE — B BRI, SANRER ST, HAEWOR, B A T IR T 50 R AN R L 1 4555

3

mf

First step:
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Put in the correct parameters in creation workshop. You will need to tell how many steps the stepper motor has to make in order to rotate 360 deg.
I you are using micro stepping the general formula is (micro steps)x(stepper steps) in our case 32x200.

You will also need to put in the pitch of your lead screw. One rotation of the lead screw will move the sled 1 pitch up. 5mm in our case.

Now the program should know that our lead screw moves 5mm every 6400 steps, or 0.00078125mm per step.

Yeah uber accuracy, well not really you can not really count on a micro step to be ABSolute. Check out this Link to learn more about micro stepper
behaviour.

Eoawid

TRREIET LR R B 07 BB e 5 e e — A W ELE 2005 . IR RVINE R, I — i S AU CMNEED XGEBH
WKL), FATmE2 32X200.

PRI T B E FIBAT I RE . SR — R e R Bl — AN RE, ERRATIX 2 Smm IR .

B CATEBA X A2 4 6400 257 5mm, i 45257 0.00078125mm.

AMBFEAET, XRTEEE—INERREZ D, ARS8 Z TR B ahlis, HE XM (RS

Now make it move. First start by giving it a command to move 1mm. Then one more mm. Small steps easy does it. Once you feel more confident
move 10mm, all the take making sure you will not crash in to the ends of your lead screw.

Once you feel really confident set up a move of 50mm but this time be read to put your piece of paper in the gap of the Opto switch.

Press go and while your lead screw is moving put the paper in the Opto. Your lead screw should stop immediately. Repeat this process until you
feel confident that it really works.

Once your happy it is time to verify the performance of your Z axis.

PHETF Uik e @i k. R4 E— a2k esh Imm, SRS FEJUAS . DNEERRE S MEN . iIRIREAE 10mm #REa AR B T,
PR A 5 B T AN I AT 1 T AT 5 31

IIRAR AL 50mm HEAIE (0] 8, 5 AT LAIF 4R F — SR ARBAE G T DG Z )RR 1 o 42 BTG, AR 384T sk 475 4888 20 26 i B L.
X, UREFIRAP RS Z R AR . 2 EETLR, BRI EERA HE T .

Attach your micro gauge to a machine clamp, something heavy and immovable. Set the tip of the gauge on your sled.

Now move the sled 1mm towards the gauge. Verify with the gauge that when you give the command to move 1mm the sled really moves 1mm.
repeat this measurement until you are confident that when you want your sled to move a specified distance, it really moves this distance. You can
also verify larger distances using your callipers.

FENUR b 22 e — M IEE T, e Rk EfE— M. BN EN S0 imm. RGO AN E R a5
7 Amm. BEHIK, BEBURGG MR DRI AR S0, SR 5 R ORI TG ] A BE RS R AN R R

As a result we measured a repeatability of about 0.01mm plus minus 0.003mm so | am confident to say that we have a Z axis accurate to 0.01mm
AT A5 R A IR ZEAE 0.01+-0.003mm, BT AFRATTIIHLIRAE Z Bl L) ABtoR e RS 1 2 0.01mm.

Once you are happy you can put back together the entire printer.

Now it is time to set the height of the home position, this is also the start position for every print.

Lower the build PLAtform down in to the basin, with your piece of printing paper between your build window and build platform.

Be very care full this is a very critical step.

Move the stage down while wiggling the paper until you feel the paper catches between the platform and the build window. Now this is your ideal
home position.

Do not forget to make sure that every thing moves in the right direction.

AT BB A 7

AR AT LA AN TR 1o 8 20 BV PR S (DA e 2, X R — AT BV SR AR 7 o FRARHIIE T &, e R AW AR,
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The thing we did here is we attached the Opto to a strip of aluminium which we then attached to the z-pillar.

The nice thing about these aluminium profiles is that you can simply slide in a T nut and move it up and down to set the correct position.

On the sled/stage we mounted an other strip of aluminium as a sort of finger.

With some manual bending we made sure the finger passes down the middle of the Opto.

Now when the opto is open it lights up green (there is a green indicator LED on it), when it is blocked the LED is turned off.

When the stage is in the ideal home position move the Opto up until the LED just turns off. In our case it dimmed but did not turn off completely.
Better safe than sorry.

AKX T — PF R 22 e 2] T PR b, XA RSO ER: Z HE. X AR AT IR R I TR AT LU B E T R R B3F
Z, ETBARAAER A E . ERRAR ERATIRN T A4 MEFAER . AT R, BT AL 3 B 200 o 3 ) o g 2
BUFE, 2O HIEETIF RO I, B NAZ AR ) CF — A LED SR EIR7RIT) o WA BRI, LED M Kis. WM ERYIAALE
DGR B E R LED T K. ERATZ R, XAT RN, A58 4 K.

REGFIBMGSE .

Move the stage up until you can remove the basin.
Remove the basin and give the command for home. The stage should now move in the direction of the home position and stop the moment the
finger is about half way in the Opto.

Once you are satisfied reinstall the basin and repeat the test.

If all worked out well you are now ready to print as soon as you provide some light shelter.
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Step 17: The box
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Step 18: 3d resins £ 18 &: 3D MMl

spets

Starting this project | knew nothing about 3d resins, but soon | found that it is a world on its own.

So for now | will do the subject the injustice of trying to put my findings so far in a single page. | hope to write a more detailed instructable about

this in the upcoming weeks. Here are just some basics and findings.

FEA IO 38— s AN T i 3D Wi, (ERIRRAILE T . FrURIMAEHE T e .. RAEERABES KKS AR SRR
N — S 1 A

As far as | have understood so far is that any resin used to make PLAstic like materials could be used as an UV curing resin. This includes, acrylics,
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epoxies, urethanes, polyesters, silicones, etc etc. The easiest of these to access are the acrylics.

Many of these resins have volatile components, referred to as volatile organic components or VOCs. You need to circumvent using the VOC rich
resins or use them only in we'll ventilated areas. It is important not to expose you or your family to these quite often harmful chemicals. Unless you
of course ventilate your system to the outside or install adequate carbon filters.

For us this simply meant that we will try not to use any polyesters.

A G 1 P

BIPAERR CLH A TAEAT AT LU R BB IR AL SR AMR T LR . XSt RIR E, FREM G, REBRE, 2ok, ks
S M SR B R PR IRM I . VF 2R IR AR B SRR E R IEA LAY (VOCS) o AREHCARAE (TR L R Pk i
PR IR T BB G e ) 1 RS B RAEIBRU T . A — RR R, RELLX S FRL M BRI R AR 2. B2
BRAG AR S, REMEEMHBILIESR. THREREMN L0k,

The aim for us for now is to find some ABS like material when fully cured. We started by ordering some materials form Spot-A materials. These
guys are located in Spain. Since we are in Holland this is easier than ordering some form across the pond. At about 80

AT A R R E] - F 55 ABS IR BATCETUT T L8 Spot-A Mkl o o 0 o o &

5519 JPPR: 3d 4TED

I chose this vase with organic shapes
because it is a bit special fo me. Here
is why It is so small, delicate and
intricate that this object can be made
by no other means than 3D printing
and with this level of accuracy with no
other method than 3D dip printing. So

being able to make this proves to me
the advancements we have made in
production technology. It is
AWESOME!
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| have entered this instructable for the Epilog contest because we could really user a laser engraver. We would make cool signs and labels, cut
acrylics, do laser folding, make better parts out of PLAstic sheet, upgrade our 3D printer, make cookie cutters. The options are simply endless. And
of course we would make endless amounts of Instructables!

Please vote for us!
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| decided to put in a small FAQ since there are some questions that keep on returing
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FAQ

How much did the printer cost?
About 1750 euro's in materials.
FTERHLIR A ?

K 1750 BRIGIIR R
How about a BOM?

A BEGER ¥ P 7

Sorry no Bill Of Materials for this project. That is because for example | got the profiles a long time ago from a colleague of mine. No idea how
much these cost so we made an estimate in the total cost. Same goes for the chip board, this came from the packaging material from our lathe. The
glass windows | got from a friend that works at Phillips research lab. Aluminium sheet, we had some from an old project and got some more from a
friend. Next to that we messed up a few times and used quite a bit more material than would be strictly necessary. On top of that the printer is not
done yet, functional yes, perfect not yet. So the best | can do for you for now is estimate how much this build would cost.

BRI ?

A, EATE LA . ZRE S, BlnFRAR T TR A0 B AR T AE A e Bk 2 A8, HRe e, SRR —
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How long did it take you to build it?
Somewhere between 1000 and 1500 hrs.
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How much did the resin cost?

Check spot A materials for the latest prices, we spend about 90 euro's/L including shipping and handling.
1 ordered 1 liter of maker juice, | got a really nice discount but normally it would be 45usd plus shipping and handling.
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Is the project finished?

Nope not by far, we will keep on going until we have a product that is ready for every day home use.
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When do you expect to have V2 ready?

In about 3 months (today is 21-july-2013)
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Where can | stay up to date of all progress?

For now we use facebook as our central hub.

TEMR B T DABR BRI H Ak 2

FAME facebook

Where are the movies of the printer in action, I have been waiting for a week now?



1 am working on it, | am working on it. | am really sorry to keep you all waiting. | am working on it. Actually | have been working on new coatings
for the basin to later write an instructable about. This is a lot of trial and error and puts the printer out of commision for serious printing. So far |
have tested a spray on PTFE coating (didn't work very nice), a PTFE laminate (awesome but does come of rather quickly and is a pain to apply),
two types of silicone (both cool but after 3builds it sticks to the resin) and some other things.

| hope to be able to post a movie some where next week (today is 21-July-2013).
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How skilled do | need to be to build this?

On a scale from 1 to 10, 1 being you have trouble replacing a light bulb, 10 being you have sent something in to space. | would say 8.

if you read this Instructable very carefully maybe a skill level 7.

RFHEA A PARRIGIXA?

FRAHEAEE 53 a1 3 10, RESYTIE B EAEFRROER 1, A ARk LR S FROSMERE 10, AR REZR T Al K24 /2 8. SRk B 32 1 R
/T, AR RER 7.



