Tariq El-Jumaily
Visual Evidence

Mechanical Robot Arm (Controlled via Wi-Fi)

In development -
(Working prototype)
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Pitch reference circle T Mmake compatible gears, you need to match the pitch and shape of the teeth, 2
meshing gears always have the same modules which is pitch/pi. The modules of both
gears are set to 0.50mm which would mean that the pitch of both gears are 1.57mm and
both gears have a pressure angle of 20°. This means that when printed, both gears are

ey guaranteed to fit together.
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2 page 1o the specified address. | am wsing the Python library “flask”
elsite address. When somabody redicects to *fmy-ink/™ it will execute
attached toits locater (Line 34 (def motor_1AC())
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= yalus="Motor 1 spin Clockwise™ /»

ana " fmy-11ak3/"
type="submit” value="Hotor 2 spin dnti-Clockuise” [/

actions=/my-Linka) "
4input type="submit™ walue="Mator 2 spin Clockwise” (2
 arform

cform sctions" ey -Links/ ">
‘einput types"submit® value-"Mator 3 spin anti-Clockwise” J»
</ faray
cfprm actione™/my-Llirke ™
inpat typesTsubmit® valuee"Motor 3 spin Clockwise” /o
o/ form:

cfora action="/my-1ink7/">
ginpat types"submit” valuwe="Motor 4 spin Antl-Clockuise” /7
</ faras
«<form action="fmy-1inkl/ ™
cinput types™aubait® valuea"Heter 4 spin Clocksise”
i forar

&1%tiif_

oform action="/my-1inks/ ™ o
cinput typesTsubmit® walues"Hotor I ospin Antl-Clesluise™ /o

o/ formr

Farm actien="/my-linkl@/ " )
cinput types"gubait” valwe="Motor 5 spin Clockwlse™ /
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Warislbes st

“kit” is for Adafrult motor controller
“hit2” is for Waveshare motor controlier

JE_!QI
When program starts, all mator spemds are
561 10 0 = they are o moving

21 - 30

Exth matar has I Boolean variables, a true or false, one for
dockwise rotation, and one for anti-cockwise rotation. This 74
will be changed by the user ingut when tha specified function
is pressed. E.g. if motor LaC is set to False, when the wser
Initiates the “motor_LACH" funiction, it will be ot ta true and 37
start spinning anti-chockwise

marer2Al = Falcw
motoril = Falie
motorSaC = Falie
sotoril = False
Batoriil = Falss
motorsl = False
motorSAC = False
metnpGl w False

Fi-34:

| am using the Pythof brary “Flask” which is a web framewark at 've et It to Msten to
when the website calls “fmy-link/™ in the farm action |= will them send a signal to the

-

Pyehod seript to run the code underneath fexecuting the "mator_1ACT function] Xa ::E-pm i:?;-
LR or X
35 = 36; - 1 mokor-1AC i
Calls the Bool i i o elea .
iz 2; B3N wariables of the clockwise and anticlockwise ratations of mator 1 from 36 global metoric
= = 37 motorlAl = pot
When "motor_LAC" is called, the Boolean valua is switched (if on, tuns off. If off, turns on.) f i = K
2w e
Checcs to e i the motor ks maving clockwise. If it i, it will stop Mmoving clockwise 41
a0 —ai; 42
Charcks the Boolean values of the motor rotations. If bath are set to fales, the motor will not move. 13
42 = 43: 4 return rende
r.
Chacks the Boslean vabues of the motor rotations, It only anti-clockwize (AC] is true, it will spin at 0.5 speed | 4o
a5
47— 4d:
: 47 wroute( " fmy-1in
When the website calls *fry-link2/* in the farm action, python will execute tha function “matar_1C* 43 E::qu:.:ﬂ] '.__1
- -

3L
when "motar_1C* is called, the Boolean value is switched {if on, turns off. If off, turns on.]

56-57
H miotor clockwise is set to true and motor antl-clockwise s 32t 10 False, motor will spin at =05 speed
{Rewarse palasity (dockwisal)

pi ardd the post to 337

smmmnw'l}ww%ymwmlpﬁhm 7




Model Design and
I\/Ianufactu

bt AT '
. | B




200

60 200 200
60
200
50 50
200 200
50 50
176 176
. Base
10
[ 170 x 10
[ | 70 x 10

L 164x10
1 64x10



=
Iy
Y

250

190

190

54

54

60

60

Neck



]
L] 9
e PR o el E
= L ¥
1 o ey Bl i
T e

e
T o T

L i

i

250

250

25

I

250

44

250

44




Ty
=

1

40
45
45
40

54
54
54

40

105



50

— L™
[~ e, e S W)
T | ™M ™y
p— _ —
S
L
o
=T . 7
£ - Lo el
[ L _ s
oSN 2
(]
— — L




This is scale cardboard
model that I designed and
built in order to have an
accurate and precise
reference when developing
my working prototype. I
used the measurements
from the pages before
which were designed in
CorelDraw




L
aser Cutter _ Manufacturing process

~

. X\

~




P . L
_ \
N . . \ r

Gluing the parts and assembling the motors and gears to the body




Finished Working Prototype model

I used the dimensions shown in the previous slides when laser-cutting the pieces in order to get a

perfect scale model, however, while building this, I was faced with many setbacks and learning
opportunities which meant that I had to manually adjust my design to accommodate other things.
For example, I had designed my robot to lift the main arm with one single motor but after testing,
I noticed that it could not handle it's weight and as a result, I added another motor to the other
side which spun in the opposite direction for double the motor strength. Observations like these
will be taken into account as a learning opportunity and from them, I will be able to improve upon
further prototype models until the final working product.
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Working prototype robot with web server



Feel free to watch a short video on how my
robot works and the work that went into it.

Click the picture below to be forwarded to a Youtube link. Otherwise, enter this into your browser url:

www.shorturl.at/ImyzH



https://www.youtube.com/watch?v=RuhpObmERt8
www.shorturl.at/lmyzH



