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/ The tools vou’ll need:
» soldering Iron (35W or less)

»  solder (more details coming)
* soldering iron stand

» cellulose kitchen sponge (not plastic!) » felt-tip pen
« small wire cutter * SCISSOrS






Some parts, such as resistors, need their leads bent first

If necessary,Bend leads
before inserting the part
Into the board

wires coming out
from parts are
called “leads =

they lead e thelms
Pialit
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R1 — this is where It goes



Insert leads Into pads

thelciicles with
holes in them are
called “pads”™

g there is one “pad”
per lead for each
part




Push part down
all the way
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R1 — inserted into the board



How to hold a soldering
Iron




The best kind of solder for DIY

electronics:
(Sn — Tin / Pb — Lead) /6%0
63/37 rosin core, “«,

0.0317 (0.8mm) diameter (or smaller)




A good kind of solder for DIY
electroics:

e der | have found!

This is the only good _

(after years of searching)

Kester

K100LD Rosin
(not “No Clean”)

0.031" diameter (0.8mm)




A good kind of solder for DIY
electronics:

i | have found!

This is the only good _
yg

(after years of searching)
Kester K100LD Rosin Solder

0.031” diameter (0.8mm) N Ote E

If you use Leaa-IFree solder
it is helpful
to also have
flux paste in a syringe

And Isopropyl Alcohol

99%




Another good kind of solder
for DIY electronics:

e
This is another good\’eod.ﬂe solder I have found!

Duratool
D01685 Rosi



3 Safety Tips...




Safety Tip #1:




Safety Tip #2:

Soldering chemicals




Safety Tip #3:

- {fcoming soon/;




2 secrets
‘to good soldering...




R

Secret #1:
&

Clean the tip! y

: X\
(before every solder connection)







Do this quickly (slowly doesn’t work well) — solder in & out in about 1 second

Make sure solder melts on the undefside of the solﬁng iron tip
(not the side or top of the soldering iron tip)!




Do this quickly (slowly doesn’t work well) — solder in & out in about 1 second

Push In
~about 1 mm of solder

_(or more, if the pad is bigger,
or if the solder is thinner)

Mke sre solder melts on the underside of the soldering iron tip
(not the side or top of the soldering iron tip)!
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Secret #2:

Keep hot tip down
- 1second







A Little Mountain
of Solder

it
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Perfect !! |



The Rhythm |

IS just as important as the preceding steps!




The Rhythm |

and speed (about 1 second per step)




The Rhythm !

and speed (about 1 second per step)

Clean the tip




The Rhythm !

and speed (about 1 second per step)

Tip Down




The Rhythm !

and speed (about 1 second per step)

Solder In




The Rhythm !

and speed (about 1 second per step)




The Rhythm |

and speed (about 1 second per step)




The Rhythm !

and speed (about 1 second per step)




Solder all of the leads of the part to the board

For this part, there are two leads

Here you can see two good solder connections



Two good solder connections

L 5

%
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Little mountains (not flat)

Pads totally covered in solder
Can’t see the hole

No connections to other pads



Now cut the leads short

Hold the lead
while cutling It
all the way down

to the little mountain of solder

¢ \ O

d e

Cutting with the tip of the wire cutter gives you more control




Safety Tip #3:

- Hold or cover the lead !




All done !

No wires sticking out



Notice that:

2 good solder connections



One part at a time




Till all the parts are soldered




And it will look like this when you’re done soldering.



If you used any flux paste for re-working problems

You can clean it with a cloth
wet with Isopropyl Alcohol



Then put in the battery,
Turn it on,
And it works!




Let’s start!
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If you haven’t done so already, solder R1: Yellow, |
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J1: Headphone Jack
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S1: On/Off switch
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long pins

short pins



Pin Headers

long pins ——
3 pins
short pins
6 pins
9 pins
Use wire cutters
9 pins



long pins sticking up

¥¥¥ CJI'HFICLI ElﬁCTI’OHILb - 3

-> Short pins go into the board ! &

- Do Not solder, yet <



long pins sticking up

“| open hardware
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- Short pins go into the board ! &
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Arduino Nano soldered to board




Pin Headers for Power Supply
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-> Short pins go into the board ! &

- Do Not solder, yet <



Power Supply placed on its pins

long pins sticking up
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Power Supply soldered to its pins
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Power Supply soldered to board
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LED1 and LED2:

and




LED1, LED2 soldered to board
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Let’'s Test
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AAA Battery in its holder



Let’'s Test !
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Place AAA Battery holder in place

- Do Not solder, yet ¢



Let’'s Test !

Insert Earbuds



Let's Test !




If you used any flux paste for re-working problems

You can clean it with a cloth
wet with Isopropyl Alcohol



Insert Battery Holder
sSpring
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- DO NOT cut battery holder leads ! <

(That will destroy the wire cutters)



- Use left side of glasses <



Insert zip-ties into lower mounting holes
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Wrap zip-ties around, and secure
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Cut zip-ties short



Mark where LEDs will go




The LEDs light up on the flat white side



Tape the flat white side of D1 over the left mark

(so the light will shine on your eye)



Tape Right LED to Glasses

Tape the flat white side of D2 over the right mark

(so the light will shine on your eye)



Use tape to clean up and secure the LED wires



Add Trippy Graphics !

Cut out the Trippy Graphics
and tape them over the glasses



one!
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Please Remember:

to
Wash your hands

after soldering




Let’'s Meditate

Your Brain Machine comes pre-programmed
with a really nice 14-minute Meditation.

And, along the way you will hallucinate beautiful colors and patterns
from your imagination.




Re-Programming

Your Brain Machine comes pre-programmed
with a really nice 14-minute Meditation.

But if you want to program
other brainwave sequences
the next pages show you how...




Re-programming the Brain Machine

We have one other sequence ready for you to use.

It is 1 hour of 40 Hz Gamma Waves

The following slides show you
how to program this sequence into your Brain Machine...




Re-programming the Brain Machine

We have one other sequence ready for you to use.

To program in a new sequence into your Brain Machine, you will need:

 the Arduino software
<http://arduino.cc>

« a USB-C cable
» the “sketch” for the other brainwave sequence
<http://cornfieldelectronics.com/cfe/projects.php#brainmachine>

The following slides show you
how to do the above, in detalil.




Arduino is a very powerful tool!
But it Is very easy to use.
It was designed for total beginners to use successfully.

| won’t give a complete tutorial here — just some basics.
For more info, there are many good Arduino tutorials online.

A good place to start is:
<https://www.arduino.cc/en/TutoriallHomePage>

i +lelv|-]
Genuino

ARDUINO

AN QOPEMN PROJECT WRITTEN, DEBUGGED
3 ] EUPPOR 1 BY IDUING.CC AND
THE ARDUING COMMUNITY WORLDWIDE

LEARM MORE ABOUT THE COMTRIBUTORS
OF UL TS on arduino.ccforadits

Okt loBOL IO+ O

Initializing packages...




Download and install the Arduino software

< http://arduino.cc >

Genuino

ARDUINO

AN QPEM PROJECT WRITTEN, DEBUGGCED,
AMD SUPPORTED BY ARDUINOG.CC AND ] 1
THE ARDUING COMMUNITY WORLDWIDE o

i

LEARM MORE ABOUT THE COMTRIBUTORS

of LTINS on arduino.cofcradits

=l O=ld B=f3 X3 On

Initializing packages...




Re-programming the Brain Machine

Second:
Download the Brain Machine brainwave sequence sketch
<http://cornfieldelectronics.com/cfe/projects.php#brainmachine>

Store it on your computer anywhere you like.

(details on this soon)




Connecting your Brain Machine
to your computer

USB-C cable

[\
IMPORTANT:
VELCE GRS
Switch on your
Brain Machine

iIs OFF

to computer’s USB



Connecting your Brain Machine
to your computer

USB-C cable




After you download and install the Arduino software
start it, and you will see a screen that looks like this:

sketch_may1a | Arduino IDE 2.1.0

File Edit Sketch Tools Help

Arduino Uno

sketch_may1a.ino

koid setup() {

=

}

void loop() {

2
3
4
"
6
7/
38
0

[
@

Ln1,Col 1  Arduino Uno [not connected] [}



The first time you start your Arduino software
you heed to set things up

@ sketch_may22a | Arduino 1.8.19

File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload
(1 ) g o Manage Libraries... Ctrl+5Shift+l
Serial Monitor Ctrl+5Shift+M

Choose Y el Plotier Ctrl+Shift+L
T . TR WiFi101 / WiFiNINA Firmware Updater
Arduino Nano -

Ean Board: "Arduino Nano” Boards Manager...
das the Boa rd £S -l.- LHoDY Processor: "ATmega328P" Arduino AVR Boards 7 Arduino Yun
£/ Put Y Y ESP8266 Boards (3.02) ¥  Arduino Uno

Get Board Info Arduino Duemilanove or Dieci
Programmer: "AVRISP mkll* il L
Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH

Arduino Micro

Burn Bootloader

Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduino BT

LilyPad Arduino USB




The first time you start your Arduino software
you heed to set things up

® sketch_jan27a | Arduino IDE 2.3.4 — L] X

File Edit 5ketch Tools

(1)
Choose
“Arduino Nano”

as the Board

inlCal COM11 [not connected] 0



The first time you start your Arduino software
you need to set things up

8 cketch_jan27a | Arduino IDE 2.3.4 — L] X
File Edit Sketch Tools Help

o e Auto Format

Archive Sketch

sketch_ja Manage Libraries...

. Serial Monitor

(2 ) ~ Serial Plotter

a Firmware Updater

C h oos e = Upload 551 Root Certificates
E Board: "Arduino Nano
yo u r P ro ces S o r d Paort: 'I:[;:..‘.r_ -|IIL -
;: Reload Board Data
“ATmega328P (Old Bootloader)” Get Board Info
Processor: "Almega328P (Old Bootloader)" ATmega32aP
v ATmega328P (Old Bootloader)

Programmer

Burn Bootloader . ATm sdalioo

If this one doesn’t work,
then
choose
“ATmega328P”

Ln1,Col 1 Arduino Nano on COM11 [not connected] [}



&),
Choose
the Port

(this will be
different
depending on

your Operating

System)

The first time you start your Arduino software

you heed to set things up

&= sketch_jan27a | Arduino |DE 2.3.4

File Edit Sketch Tools

o0

sketch_ja

1

Help
Auto Format
Archive Sketch
Manage Libranes..
Serial Monitor

Sernal Platter

Firmware Updater

Upload 551 Root Certificates

Board: "Arduino Mano
Port: "COM1T"
Reload Board Data

zet Board Info

Processor: "Almega328P (Old Bootloader)"

Pra gramimer

Burn Boatloader

Ln7 Col49 Arduino Nano on COM11 [not connected] L)



The first time you start your Arduino software
you heed to set things up

( 3 ) ® sketch_jan27a | Arduino IDE 2.3.4 = 2 X

Choose
th e P o rt sketch_ja Manage Libraries..,
(th is Wi I I be {_ Serial Monitor

Senal Platter

different I r——
depending on S| Ud ok s

Board: "Arduino Mano

your Operating
Reload Board Data

System) o | G

Processor: "ATmega328P (Old Bootloader)"

File Edit Sketch Tools Help

e e Auto Format

Archive Sketch

Programmer

(After installing B Bootloader

the driver
for your Arduino
(USB-Serial adapter),
with your Arduino
plugged in,
your operating system
will see a serial port
and it appears here.)

Ln7, Col 49 Arduino Nano on COM11 [not connected] L)




The first time you start your Arduino software
you heed to set things up

(3) B <kt jan27a | Arduino IDE 234 =
Choose
the Port

(this will be
different
depending on
your Operating
System)

File Edit Sketch Tools

(After installing You now see
the driver
for your Arduino
(USB-Serial adapter),
with your Arduino
plugged in,

your operating system ;
will see a serial port

and it appears here.)

“Arduino Nar




B sketch jan27a | Arduino IDE 2.3.4 — O *

[y

T - IR X}

7
Q

Ln7, Col49 Arduino Nano on COM7 0}



Designed for non-geeky artists

Definition of
“Sketch” :

an Arduino program




Designed for non-geeky artists

Download

the new “Sketch” :
Gamma

“sketch” an Arduino program

The following slides show where to find this sketch...



Download a new brainwave sequence “sketch”

Eile Edit View History Bookmarks Tools Help

useful electronics for a better world

distributors show cart

TdKEC COINTTIOL

about us

At Cornfield Electronics we create devices that give people
opportunities for effective choices in their lives.

Each of us can decide whether to watch TV monitors, and when
to watch. Each of us can decide when to get the rest we want, and
how we dream. Everyone can learn to make cool things with our
Kits. Please explore our products, make your own choices, and

see how your life can be enhanced.

https://CornfieldElectronics.com

Love it or hate it, TV screens are all
around us. TV-B-Gon niversal remote
control is the first fruit of our technical
savvy, embodying our belief in
empowerment, and sense of humor. This
universal remote contral fits in your
poacket and allows you to discreetly turn
TVs off wherever you go. TV-B-Gone fans
around the world are using it for a variety
of practical, philosophical, and humorous
purposes. Imagine the possibilities...

Years in the making NeuroDreamer sleep
mask is another of our personal
empowerment inventions. We all need
rest, but we don't always get it in our busy
lives. NeuroDreamer sleep mask lets you
use your own brainwaves to

joln aur malling list

bring you the rest you need. And with the
lucid dreaming model, you can take
control of your dreams.

Want to learn electronics? We make way
cool, fun, intriguing, educational kits that
anyone can make! Our most POPULAR
kits are: ArduTouch music synthesizer
kit and TV-B-Gone Kitl

We make truly useful technological
solutions that put you in charge.

Welcome to our better worldl
NOTE: As of 14-Feb-2023 Cornfield

Electronics is a sole proprietorship of
Mitch Altman.

LG BY-SA |




Download a new brainwave sequence “sketch”

Eile Edit View History Bookmarks Tools Help

useful electronics for a better world

about us distributors projects show cart

TdKEC COINTIOL

At Cornfield Electronics we create devices that give people
opportunities for effective choices in their lives.

Each of us can decide whether to watch TV monitors, and when
to watch. Each of us can decide when to get the rest we want, and
how we dream. Everyone can learn to make cool things with our
Kits. Please explore our products, make your own choices, and

see how your life can be enhanced.

Love it or hate it, TV screens are all
around us. TV-B-Gon niversal remote
control is the first fruit of our technical
savvy, embodying our belief in
empowerment, and sense of humor. This
universal remote contral fits in your
poacket and allows you to discreetly turn
TVs off wherever you go. TV-B-Gone fans
around the world are using it for a variety
of practical, philosophical, and humorous
purposes. Imagine the possibilities...

Years in the making NeuroDreamer sleep
mask is another of our personal
empowerment inventions. We all need
rest, but we don't always get it in our busy
lives. NeuroDreamer sleep mask lets you
use your own brainwaves to

joln aur malling list

bring you the rest you need. And with the
lucid dreaming model, you can take
control of your dreams.

Want to learn electronics? We make way
cool, fun, intriguing, educational kits that
anyone can make! Our most POPULAR
kits are: ArduTouch music synthesizer
kit and TV-B-Gone Kitl

We make truly useful technological
solutions that put you in charge.

Welcome to our better worldl
NOTE: As of 14-Feb-2023 Cornfield

Electronics is a sole proprietorship of
Mitch Altman.

LG BY-SA |

“Projects’” tab



Download a new brainwave sequence “sketch”

Eile Edit View History Bookmarks Tools Help = O ™

1ttps://cornfieldelectronics.com)/cf

COTNFICELD ELECTTONICS =

about us distributors projects show cart

DO-IT-YOURSELF PROJECTS
by Mitch Altman, and friends.

Last modified: 5-Oct-2022

You Can Make Cool Things With Electronics!
The projects on this page were all created for total beginners, with no experience,
so everyone can complete them successfully at my workshops, or at home, or anywhere!

All you need is:
a desire, a handful of parts, a soldering iron (with stand and sponge), a wire-cutter, a wire-
stripper, solder, and an afternoon.

Here is a really nice tutorial on how to solder -- for total beginners!
Soldering Tutorial for total beginners

Open Hardware!
Everything on this page (and everything I do) is free and open source!
(That's free as in freedom.)
(But everything here is free to download -- and that is free as in beer.)
If you have any questions on anything, please feel free to email me:
Transferring data from comfieldelectronics.com.. 2F1 AT CornfieldElectronics DOT com

“Projects’” tab



Download a new brainwave sequence “sketch”

mt% Cornfield Electronics :: Projects - +

cornfieldelectronics.com

Project: Brain Machine kit
-- Make vour own Brain Machine!

= The Brain Machine is a Sound and Light Machine kit for total beginners to learn to solder.

I ‘ e re 0 When you are r|r||.=h-d wear fh-—lm (with yvour closed), turn it on, and your brain will automatically follow along to the
really nice p i inwave seqgue presented through pulsing lights and sound.
0Oh, and you 5o hal 1ate reall) lors and patterns along the way!

Gamma wave Brain Machine kit Github page.

DISCLAIMER.: ht and Sound Machi ich as thi ] n for many o

s e q u e n c e but may be serfously dangerous 105 pro res or who are photos

This kit takes about 60 minutes to complete.

For assembly instructions, please see:
S etc Brain Machine kit assembly |nstru: tions

Arduino Sketches for brainwave sequences:
Brain Machine Meditation sequence sketch -- to play a nice 14-minute Meditation
Brain chine Gamma sequence sketch - to play Gama w (40.0 Hz) for 1 hour

Early research over the last few years at MIT and other research labs shows that "plague” (which is one cause of
s pathology) is redu in m Studies are ongoing for helping humans with Alzheimer's pathology.
mma stimulation ma o be helpful for "chemo brain f

There may also be some benefit to people with CFS/ME, or people \-ulfh 'brain fog” from long Covid.




You can now open the brainwave sequence sketch:
File - Open...

& BrainMachineGamma | Arduino IDE 2.3.4 = O x

¥ Arduino Nano

BrainMachineGamma.ino

1

Ln1,Col1 Arduino Nano on COM7 [}



You can now program your Brain Machine with a new synth sketch !

& BrainMachineGamma | Arduino IDE 2.3.4 = O x

¥ Arduino Nano

BrainMachineGamma.ino

1

Ln1,Col1 Arduino Nano on COM7 [}



With the USB-C cable connected to your Brain Machine
press the “Upload” button

® BrainMachineGamma | Arduino IDE 2.3.4 = O x

Ln1,Col 1 Arduino Nanc on COMT 01



While uploading, you will see a progress bar...

% BrainMachineGamma | Arduino IDE 2.3.4 = O *
File Edit Sketch Tocls Help

Qe + Arduino Nano - N o

BrainMachineGamma.ino

1

Ll

21
Cutput : 5

C:\Usersi\Mitch\AppData\local\ArdulnolSi\packageshardulno\tools\avrdude\o.3. @ ardulnol?/bin/avrdude -CC:\Us

13 Building sketch Ln1,Col1 Arduino Nanoon COM7 (22 B

..and when it’s completed successfully, it says: “Upload done”



Brain Machine

Disconnect your Brain Machine board
from the USB-C cable,

turn on your Brain Machine,

Y AN o [ o




Let’s Trip Out In New Ways !




Please Remember:

to
Wash your hands

after soldering




Brain Machine kit

Assembly Instructions
& Programming Instructions




