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Abstract

special project was to create a semi — auto liquid filling machine in food industry.
To the filling, want to know manufacture process and user by know loadcell character
and take signal from-loadcell to Arduino for controt an electrical valve. So, weight
measurement and control an electrical valve have relationship. When load cell get
weight of package Arduino will control valve is open and when required weight valve

is closed.
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Wo4a1n#

2.5.2 F5lviviaussyiadoun
vilnemslaviansaussgaslufaiun1vusvean vurUTIquaIUaaunan i
o X A aa & | a o & a A &
goavarlilnaiinduses q Bn1siavdrsanveslundndusiuazndniaeanisssmedule
YDIHARTTUH NNTDONUUVYDIVIDUIIIVORATEIVIHY. ANUITBNLUUNSIUTMT L UUE DU

driiAndunuunswds BatfininsusTyargnentu wadheuaadunisussyluites 9

Y

1 =)

druriaussuuudeuizyiLuAndeY nafedlaasavisussydnlutidluussy i

Wi FsievioavAsy  ieugwulunivue

2.6 guniad
2.6.1 Arduino
Arduino 81137 (81:9-8- 4 wie engelil) Wuvesalulasaeulnsiaeinsga

AVR 7ifinswaunwuy. Open-Source fiadinTsialne teyananiu Hardware uag Software

[V
| =1 o

fhuesn Arduino gassnuuuslildrulfine faiudammzdmiugiusdnn wigldo
FrenunsafauUad iuhu Wandetaanafueia vielusiasirelddnig

AN YRIURSA Arduino Tup1ssiagunIniasuse  Aeglisuanunsase
2asdiinnsedadainateuenudndeunaidauniivl 1O vaeUnin MieLlonuaraIn
d1uisatdensenuuesailasd (Arduino Shield) Usglanmes t¥u Arduino XBee Shield,
Arduino Music Shield, Arduine Relay Shield, Arduino Wireless Shield, Arduino GPRS

Shield Wudiu undsufuuasauuuosa Arduine taidaulusunsuinuiseleias

g‘tl“?i 2.2 Arduino UNO



2.6.2 Wanwaa (Load cell)

Tnanwas AvaunsaInlglunisiudsuannusaivsatminiinsyyinsed lvan

q

wad Wudygraumalnih masawsahdggrumeliihilyansdiaeuanwa (Display)
I [ - s = o o £ =1 v
wansandumdnuioussnnszvinlvauviule

TnanlaagnaswnaINEAsULNa (Strain Gage) 13AIIB9295LUFULUUNAS

Inalau Usns (Wheatstone Bridge) sanunsaudasausang vsouseds Tidudyaolvin

JUN 2.3 naonead

AnuazmsRnsaamadssdugmguin 2.4

Load

M

WU TN LW UAEASAAKUD LU TaNE

TvanLsaa

JUR 2.4 nsfnsluaniead



2.6.3 HXT711
Dual-Channel Weight Sensor Module HX711 lugavenedayaalvanigad

dmsudals Arduino Wudyaauuuiinea 24-bit [Wuveianiavetedyginainivaniead

fivedunadmiuiudeiulnanwadlilagnse TolWiaes 2.6-5.5 Tiad

U 2.5 HX711

2.6.42d2lW7 (Electric valve)
Nl dudanaauRusignIsae innsviansdlunITAUANTIANN AT

21187 I ndudedldSiadungaglunisauauiamvesnszualwiinlilunismiuauand

31]17'1' 2.6 Mk
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2.6.5 3188 (Relay)
318d (Relay) Ao adnddin-nedvasuvudiaansaila lnsldnannisves
wian WA azvieudiaiinasaelwlumusivusyinlinineasite weldiinnssielnazyin

TAinsastlavhlrgunsallwiildsiadiBuaiaduuldvie

2.6.6 Faawin (Socket)

gunsaldnulazdensenuiad

2.8 Gonifin

=D

U

€afl
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2.6.7 W51uBamas (Transistor)
a ¢ o ca g a sdo o Ay o
nyudawmesiduguniaiBidnnsefindidfny Surhilunsaugunisinaes
nszualwin (Moyginliiva wazduldlilvadu) Geadre q dulalen winsudames
ausaineglslaninndt wezuenainagaruguiianensivalauay Ssanansaniuau

Usunaunseualniilanae

]
=l

JUM 2.9 nyudeines

2.6.8 AgUILAR LA

Wuduhildluaisen lneresditenagiios 1%
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2.6.9 WHUDTASARA

aa =) aa = ‘ & <y a a = ¢ =
9EATAA 130 BYAIAALITU (Acrylic Resins) Wunedmes wazlawedimashn
wiuldannsnezaida LavoyiusupINInDLATEA UATIBAINEIYBINTABLATEA HgnS
1Aseasne A CH2=CHR lagldasienu laun Methyl Acrylate, Ethyl Acrylate wag Methyl
Methacrylate naneenuniuezaidafideuldinneea Polymethyl Methacrylate (PMMA)
2 < a o ¢ aa & & Ve <y 1 [
Fudundniuveteraidnvedeigniuzuinddnyusiluudu o1y
' L= 1 1 -y 4 o ! ] o t:l 1 v ar
wrulanIounudidse q deuldeumnnluniaiuieu wu vinle viuesesnnusatny Jae

ANLAUNY

UM 2.11 WuozAIan

o g
2.7 vanpasvinauvadluanivad
Wesannlaniwad fio Wugesdmiunsaaintimun wsansevimnena vieuinnu
:-J 2 1 8/ a u‘j = dld A
494 Load Mieadn1snanual Ingldamsuinaninasluuiianiinsidaguulasgunsives
¢ A = o w e & o £ aa [l = el =
Tnangadillefiusamnssiiviiivanieadagyihlamsuin nAaegluuinuniniswabey

o

L =) . o ¥ v ﬁll ‘J
FUN31 B vie via i vidbidarwsiunuidassuna el

No Load Load

¥

Compression

Strain Gauge
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maguit 2.12 lugafiawmsuinaldsuusena (Compression) azvinliaiasiin
aadnd iy warlugailldsuuseia (tension) asviliamsunagndaoen Suiilirniu
fumuvesansunaAsusdasdluawmsanasia 4 faileguu Load Cell WUV Straight Bar 9
gnsieagmeiuludnuuzvonasisalauuing

Compression Tension
— \in + & = =
— Tension Compression s

JUN 213 1valpuusa livanwas

Red(Ext+) 1
RI1(C)
a
Vin
R4(C)

Black

Blue NG ~ o8
(Ext-) Green(Sig+) White(Sig-)

Ul 2.14 fiamensindeufivesnseudlwiinigluesisalauuind

NNUN 2.14 AN UANNITINRSIAAULIAY LAnall

Vo = V| 2 |-, [
R +R, R+R

(2.7.1)
NESIRS
V, \R+R,) \R+R, B
8 Ve = S0 0o 1ving
Vin = S5yaneu0unn
R, = MANEIUUTRSoLAAS AT 7
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Sleldflusensevhazdwald R, = R, = Ry = R, = R fatiuaunsidu

Vour = Rl .l R3
Vin Rl + R’.’ R3 + R4

Vs _( R ]_ R
v. \2R) \2R
‘/(luf :0

V.

i (2.7.3)
nueaNIn uddyyruliii V,,, sonly dleflusenszyinvunanils asianis
WasuLUAWYINSU AR tuAo R, = R— AR, R, = R+ AR, Ry = R+ AR, R, = R — AR
V. R+AR R+AR
. :(R—AR+R+AR)_(R+AR+R—ARJ

n

A3

V.. (R+AR R~AR

v, _( 2R H 2R )

V. 2AR

R T

Yo =A—RaF

il (2.7.9)

JaquldirAdrasilniineenuagidsiuiuusainssiiulvaawag

2.8 YANNITHNUYBINANNNTHIILYDINA LA A
nsiaglingviinuldaudeentsuuszdosounsasulniansruanse Tinsenu

Afiuawnasdeanistiivsihinowosiasuaumndfansnvyulang

]
— '3
HALRaT

L

UM 2.15 A1YN9IUTRILBUADS

|+




15

2.8.1 N1SNAURANIIVDIIIA
o W ¢ v A v & °
nsfagldusimesnszuanseanunsanduiianianisugulatuaisnsainlales

MIaduUInvaINeINeS

o upwaf

- +

U 2.16 NMSNAUNANIDIIIA)

2.8.2 N15TUNDLADIALILAL
145 adsauLalioua IR RNt Audaveesadaiuisasunseudalauin

wagn1svinuliinug ey

+VCC oy,

NO]
C
é,\,;@ XA FF

pr—

# 2.17 293N M5BT UNBADS



2.9 11569 Arduino NU anwad

UM 2.18 anualznsanRavaIanas NU Arduino

2.10 n15612 Arduino Au1a3 WA

" E585460-4121
E4104-L58-1
+  2000mAh

fritzing

JUA 2.19 dnwaiznsindereamlni fu Arduino
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uni 3

A5n15ALHUIUIY

TumseanuuuiAssIussyueanaIluUidnlul@ arldndnnisusaliiudae (Gravity)
TngldnsmunuuuuinyuSums (Measuring) nd1afe Yeamaivginaaunandaussyluseay
A ! 1 1 s | 5 1 ‘%I L g U ‘al Lo 1 p
figaniuazasguinlasvinegluszaviidnni uasiuinminidionialasaz iaAldan
wils Bussegnatlumbeiuineursuvainndwinilvaasgsavan Weveunailnaasg
admnaziinty milwanwadialdssgeiusie aulunia@eulusunsy Wefuduwn

& A ) o Aw o ] 2 § =& & < a 1
asait 1 Wumiitaldannmsine dwalindude wagasad 2 deveunaniulnaasgvin

TnarmunAveIUsuInsisesnTs Welrumininesns dwmalinanaUa

Vndie

JUT 3.1 ANTINYDILATDIUTIIVBUNA?
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3.1 TUABUNIVINTY
3.1.1 mssauiisulvnanad
1. Jalusunsu Arduino wialdTusunsuyail 1 Jadulusunsumsasuiiioy
Tnanwad ufihuds real weight Widusmimineiswesingitagldthmasuifioy (mhoidu
n3u)

Wantngine Serial Monitor YuUuN

] = 1 & %’ L aa a a o &
: uﬁﬂﬂﬂﬂ@@ﬂﬂﬂﬂLLNu‘Uﬁu’]‘lﬂ‘Uﬂ (WWUBEATAN) ‘W‘ﬂﬂﬂﬂlﬂﬁﬁlfﬂﬁa

1=l o

2

3

a. desasnws “a” Tiomaniminglelaifiing (Zero Facton)
5 o

6

2
1

_sodne3 Wsunsuazuaasanimindeliiifngeanun asduiinAiily

9
v

o g ql 1 g s A 1 1 U o L5
; ‘Lﬂ?G]ﬂ‘VW]3']‘Uﬂ’]lﬂ‘lﬂuﬂ‘ViLL‘L!‘I.JBUJJ'TJ'NﬁG‘UULLNu‘ENU’muﬂ

! = =

7. dadadnws “b” Tweavnantivdndolinadeansiudiviin

q

(Calibration Factor)

'
=ar =

e 1 ! sol s & iDI U o/ =% b4
8. IWANAY TUSLAFHAZUARIATEIVENE I TANTINT VU IMUNDDNNY UUH inl3

(1

2
s  as o

9. dugasnws “¢ W ftonsassarurnminlneldaimdniiolalil elGhy

i g o/ d = ﬂ! 0 s
e ATUIUNIIBDNIROYINITUUIAUN mﬁUiLLﬂiﬁJ‘W]ﬁJ’l

3.1.2 m‘smmmqa‘ﬂwﬁwLﬁa'lﬁ'lﬁ’ﬁwﬂ'nﬁﬁmmﬁ

1. mamunvwiiniiielndntauasasasTusunsy

2. mmﬁﬂmm’mwmmemaﬁwﬁ N

3, maﬁ‘umMamﬂiwaﬂmaa'hmuﬂ'm%gm Vifumaniiminvesninuay
deveyaunds Arduino

4. Arduino dqﬁ’ué"qlﬂé’quamaﬁ'muquﬂ'ﬁﬁmﬁmanwéﬂﬁﬂm danaliuns
wadlnaasguin

5. lolnanwadialatausunsdifiasnis Arduino avderdsludslindUa

6. thussaiasioonandumusTaiuussaing uasniouujiRnunsalml
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3.2 N15USENaULATDY

5U#1 3.2 LATIUTIYURVaNenluA

3.2.1 @9UIAUIVUN

T lnanwaa (Load Cell) LDudruaasnnsiniividnuaaiod Inaiuruds

£ [ s

Undmsunigus ifesnisussy dlwlasdyniuezuiaeniinivanieaalidudy gy

= ¥

AImea Ao HX711 Watludenadunaidng Arduino

5 U

U 3.3 Wnaniwad wae HX711
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3.2.2 d1UIN8VDUNAIRIGN VUL
1187l (Electric Valve) Wugunsallun13dteveaunainggnivus us

'
6 =l

Weswinnarsenarndundqlviiauin 12 Taad fafigunsaindislunisaiuauaeiiad

8 '
o e

(Relay) wua 12 Taas waznismauausadildidsann Arduino TnsmslauazUanadilni

zduRusSTuN1Tuedvanwas

Uil 3.4 1dlaii 3UT 3.5 S1ad

3.3 MWTIUALASEITIETANY S

UM 3.6 1AToeUsTRURIMAIRORluTATIAS eyl
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i
3.4 LWHURNITUABUNITNINIU

3.4.1 n1sdauaulnanwas

Get “al!

iy

Show

Zero Factor

!

Ge_t_ “b”

!

Show

Calibration Factor

Get (iCH

H]‘_

Test real weight

JUN 3.7 WHUAITURBUN TEDUWE UL VALY RS



3.4.2 nM3auANAd IWAelddmiinine s

!

Set Zero

|+

Data > 130

Yes l

Valve on

No

No

Yes l

Valve off

l

=] v o A vwwo o v
UM 3.8 unudstumeunismunud nihidieliminiinesns
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Uni 4

NaN15gLazanUs1eNa

4.1 wan1sUsznausaazn1sdeulusunsy
4.1.1 ManN13UsINaULATEY
nnsnaasiiesnIsuzrauiuunanead (Load Cell) danaliianga
Wi (Electric Valve) inuazasunadlvaasgnivuy Weldveamaiusuna 180 Saddnsay
deralindlninle wazdufindrvesdindniianunsasalaann Arduino waz ands

a o 6
planNnIvuUnd

sU# 4.1 nauldin JUN 4.2 viaaldin

YU

4.1.2 mansmagaun1sldindas
LnantunsileUaveandr naregldnat 2 Auniilunisitansata wayly
Va1 1.5 Awndannsiliavielnvessiad
2. Vinviefilwgiuluuiuuveuvarillvaasgavurednesinig duwald
auEdssvesm I minanlnanwadiitevas

o 1 & 1 1 o 5 ﬂ' A 1 Q'
3. unuslun1sslvanvaddwanan1in nﬂﬂiamﬂaauﬁwmamsnms

v Il '
1 o @ A =

auveaasasmsmatmindleliiidthg way Audmindeding@msuihwinluivnnad

9



4.2 NaN1SNAAINIS5ILATD
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- S O ¢ o 3 v o
L?JumwﬂamLUa&sumuwumwamUmwm LAEVAEDUIAUINUNRILATUS

= - d 1 4 s =l = 1
@Léﬂ%'ﬁ@ﬁﬂé LwawmaamwaaLwaaml‘maaamﬂamﬂjum:ﬁuﬂimmmﬂm

o o e Y v [ )
AN 4.1 AT NUUNNRNENITVIAADY ']Tﬁ']UﬂLNQ?ﬂUW“Uﬂi?Hﬂqﬁuglﬂ 140 n3y

s ¥amidn msTamin
N1INAADI . _ . P .
(ﬂ%) Mt Arduino AILATVIDLANNTDUNE

(g) (e)
1 a7 a7
2 a7 a7
3 a7 a7
4 a7 a7
5 47 47
6 a7 a7
7 a7 ay
8 47 47
9 a7 7 a7
10 47 a7
11 47 a7
12 47 a7
13 a7 47
14 a7 a7
15 a7 a7
16 a7 a7
17 47 a7
18 a7 a7
19 47 47
20 a7 a7

INNITNARDY UIMMUNTAIT Ia1uAD 50 NSU

= | &
dAnuranaiAfoulady 6 %



EI vt & ay -4 s 5’ s b at
A9 4.2 AT UUNNHANITNAGDY ’l!’Tﬁ’JlJﬁLﬁJE]’JﬂU"IMUﬂ'ﬁ’JﬂJﬂW‘UUﬁI@ 150 n3y
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s Tarvdn 1At N
mwsam "8 Arduino fremdedidnnseiind
GED)

(g) (g)
1 80 80
2 80 80
3 80 80
4 80 80
5 79 79
6 80 80
7 80 80
8 80 80
9 79 79
10 80 80
11 80 80
12 80 80
13 80 80
14 80 80
%8 79 79
16 80 80
17 80 80
18 80 80
19 80 80
20 79 79

H v a v & w
A1NNTNERDN U’muﬂﬂﬂ’ﬁl"ﬁﬂuﬂa 80 Ny

finnuratnedasuRay 0 %



= v e ¢ o A o 8 @ o o
ANS19N 4.3 AT NUUNNNANITNAADY ’J’m’J‘Uﬂhuajmuﬂiﬂuni’mﬂwuxlﬂ 160 N3y
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msTanmidn ms ¥
N1TVAADY ., _ e .
il A28 Arduino puntBLannsoling

(9) (g)
1 79 79
2 80 80
3 80 80
4 79 79
5 80 80
6 79 79
il 80 80
8 80 80
9 80 80
10 30 80
11 79 (9
12 80 80
13 80 80
14 79 49
15 80 80
16 79 79
17 80 80
18 80 80
19 80 80
20 80 80

NNTITNAADY UINUNNAITIIUAD 80 N5

fAuraaPanuLRaY 0 %



o CE i € = A w g v 1 ot
A1T190 4.4 @151HUUNNNENTTNASDY ']'Tﬁ?ﬂﬂLM@?ﬂU?‘lﬁUﬂi?Mﬂ’\‘UU%lﬂ 170 N3y
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s ¥aimedn ms¥arwdn
N1INAABY Y _ o a ¢
(ﬂ%} M8 Arduino AILANYIDLANNTDUNE

(g) (g)
1 80 80
2 80 80
3 80 80
4 79 79
b 80 80
6 80 80
i 80 80
3 79 9
9 80 80
10 80 80
il | 80 80
12 79 79
13 80 80
14 80 80
15 80 80
16 80 80
1% 30 80
18 80 80
19 79 79
20 80 80

R v & o
FINNITINAHD uWMUﬂ‘\ﬂﬂ‘]‘iﬂl‘N’]uﬂa 80 N

fdAuAaNIALARBULRAY 0 %



4:! o L) df ot g o ¥ at
BTN 4.5 AT NUUNNHANITNARDS ?Tﬁ?ﬂ@LiJ’Q'JﬂUWﬂUﬂ'i']lJﬂW‘!JUBIﬂ 180 n3y

28

15w M5 Tatmin
miwzlaaa Ay Arduino FremdidEnnsetind
(A39)

(9 (g)
1 113 113
2 113 113
3 115 113
a4 113 113
5 112 112
6 113 115
T 113 113
8 113 113
9 gl 2 1L
10 113 1 1@
Il P 3 113
12 113 113
13 113 113
14 143 113
15 112 192
16 11 113
158 NG 113
18 115 115
19 112 112
20 113 115

INN1SNAADY UnnfAIshra1uAe 110 AsY

- o
TPnuAaInPaeULRaY 2.73 %



d o = £ = 4 o % o v s
A19719N 4.6 AT NUUNNNANITNARD ?WaﬁﬂﬂLMB?@UWWUﬂ?QﬁJﬂ’WU%lﬂ 190 N3y

29

M3 YAt M3 Tatmin
NISNAADY . g .
ok A28 Arduino fEnBLaNTatng

(g) (g)
1 115 113
2 1155 113
3 1138 113
i} 115 113
5 113 113
6 113 113
7 112 112
8 113 113
9 113 113
10 3 116
il | N 3 113
12 113 113
13 113 |G
14 113 113
15 113 113
16 112 112
17 =15 11%
18 113 113
19 113 113
20 112 112

INATNAEDY UIVUNNAITIEIURD 110 A3

dAnueainAaeuLRay 2.73 %



A L & a GJ ot %JI s 2/ ol
A9 4.7 AT NRUUNNNENITNARDY ’nmﬂmmmmumuni'gum‘uu:ﬁlm 200 N3y

30

15 TAtmiin s Tathin
NIINAADY 5 _ v e .
ok g8 Arduino PBAITIDIANY LN

() (2)
1 113 113
2 112 112
3 118 113
a 1123 113
5 1123 112
6 113 113
7 112 112
8 113 113
9 113 NS
10 113 116
11 9 3 115
12 113 113
13 112 112
14 113 L15
15 113 113
16 113 iy
17 NS 113
18 112 112
19 113 113
20 113 113

1NNISNAEDY Uminimsidaume 110 nSu

JAuAaIALAABRULRAY 2.73 %



d o = & a ﬂd a 'a’ s 2/ al
19797 4.8 AT INUUNNNEN1TNARDY 'l'Wa'J‘IJG]LN@’JQU’]%Uﬂi’JﬁJﬂ'}ﬁJHﬂW 210 N3y

al

ms¥atmiin M3 Tadmin
N15VAADY . _ . o L.
(ﬂ%,q) A8 Arduino AILANVIDLENNTOUNE

(e) (g)
1 113 113
2 113 113
3 113 113
4 113 113
5 113 113
6 113 113
i 132 112
8 113 113
9 i 5 ‘A
10 113 115
18 L3 113
12 112 142
13 113 =43
14 112 112
15 113 113
16 113 113
17 112 112
18 112 112
19 1135 113
20 115 113

H v A v = @
A1NNTNAADY UTWUﬂWﬂT{L‘UQWUﬂa 110 n3ul

fiANuAaALAAaULRAY 2.73 %



o Qt = & a ad o : s v s
A1919N 4.9 AT NUUNNIRNANTITNAGDA ’J'Tﬁ'lﬂﬂLlJ’f]’JﬂU’WIUﬂ‘J’JﬁJﬂ']‘UHSlﬂ 220 A3

32

ms¥atmdn ms¥atmin
N19NAAD4 ., ‘ . e o o
(ﬂ%.,q) A28 Arduino AIBRTIDLANNTBUNA

(g) (g)
1 147 147
2 146 146
3 146 146
q 146 146
5 146 146
6 147 147
7 146 146
8 146 146
9 146 146
10 146 146
11 146 146
12 147 147
13 146 146
14 146 146
15 146 146
16 147 147
17 146 146
18 146 146
19 146 146
20 146 146

° o al v - o
A1NNITNAADN HW%UH'ﬂﬂTﬂWTUﬂB 150 n3y

dAnuAaALARaULRAY 2.67 %



AN5197 4.10 s avuTinNanIsYeass Martadlaininvinginnisurla 230 niu

53

s Atmin s ¥aimidn
NISNAADY 5 . v B .
ol #8 Arduino MEMEIBIANTNIatng

(9) (9)
1 146 146
2 147 147
3 146 146
a 146 146
5 146 146
6 147 147
7 146 146
8 1746 146
9 147 147
10 146 146
i\ 146 146
12 146 146
I3 147 147
14 146 146
15 146 146
16 146 146
17 146 146
18 146 146
19 147 147
20 146 146

’0’ v 4 = ar
FINNTTINAEDN U"IﬁUﬂVIﬂTiSL‘UQ'IUﬂB 150 N3y

JAUAAIALAADULRAY 2.67 %



A1971997 4.11 T NUUNARANITNARDS ’J’lé’lﬂﬂLMB?WUWWHHi’JMﬂ’]’UN&’Iﬁ 240 N3y

34

5T msTatmin
m‘i‘mgaaa fe Arduino FremteBiEnvsedind
(A39)

(9) ()
1 146 146
2 146 14
E 147 147
4 146 146
5 147 147
6 146 146
Fi 146 146
8 146 146
9 147 147
10 146 146
" 147 147
12 146 146
13 146 146
14 146 146
15 147 147
16 146 146
157 146 146
18 146 146
19 146 146
20 147 147

g s Qi 4 = r
NNTTNAGDN dminfmslganuae 150 N3

fAnuRaIAPAIULIRAY 2.67 %



o Y éoai, . w ¥ @ 9
M19797 4.12 AT NUUNNHANTNAADY '-na?UmLNQQ@]UqWUﬂiauﬂqﬂuglﬁ 250 nsyu
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15 ¥amn s 3aimiin
N1INAEDA . _ : & e e
(ﬂ%) A8 Arduino AILANVIDVANNTDUNA

(e (e)

1 179 179
2 180 180
3 181 181
4 180 180
5 180 180
6 180 180
7 180 180
8 179 179
9 180 180
10 180 180
11 180 180
12 181 181
13 180 180
14 180 180
15 181 181
B 16 180 180
17 180 180
18 180 180
19 180 180
20 175 179

1INN1TNAEDY ULNNASITIuAD 180 N3u

JAUAAIRLATIULREY 0 — 1 %



c‘ o = g = d o lu/ o 14 o
M19199 4.13 #1319UUNNRENITNATDY aﬁauﬂmLma’mu’muﬂ'ﬁ’mmw:ﬂm 260 N3
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s YAt ms¥armin
mswzam "8 Arduino gremndadidnnseiind
(A39)

(¢) ()
1 180 180
2 180 180
3 179 179
4 180 180
8 180 180
6 180 180
T 181 181
8 180 180
9 180 180
10 181 181
11 180 180
12 180 180
i3 179 179
14 180 180
15 180 180
16 180 180
17 181 181
18 179 179
19 180 180
20 180 180

JINNITNAY UmnfadshraiuAe 180 N3y

o =
fJAunanaLAaauRaY 0 — 1 %



A L £ a Y kol s 14 L
P15199 4.14 AT NUUNNRANITNASEDY ?Wa?ﬂﬂLiJE)’]ﬂU']WUﬂ?'JlJﬂ']‘UU%lﬂ 270 N34
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s ¥aamin Msintmiin
m‘m:waaa A28 Arduino FrendediSnvsedind
(A39)

(¢) (e
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Load Cell Sensor 1kg

FLWILTRONICS

Arduino Compatibles

Controllers, Shields, Modules & Sensors

ARD2-2151

= Measure force for your DIY project
= Ideal for use with the ARD2-2150 Load Cell Amplifier

This straight bar load cell (sometimes called a strain gauge) can translate
up to 1kg of pressure (force) into an electrical signal. Each load cell is
able to measure the electrical resistance that changes in response to, and
proportional of, the strain (e.g. pressure or force) applied to the bar.

With this gauge you will be able to tell just how heavy an object is, if an
object's weight changes over time, or if you simply need to sense the
presence of an object by measuring strain or load applied to a surface.

Rated Load 1kg

Working Voltage 3~12VDC
Max. Working Vollage 15VDC
Rated Output 1.0£0.15mV/V
Nonlinearity 0.03%F.S
Lag 0.08%F.S
Repeatability 0.03%F.S
Creep (5 min) 0.03%F.S
Output temperature influence 0.01%F.S/C
Zero temperature influence 0.05%F.S/C
Zero balance +0.1000 mV/V

Output impedance 1000%+10% Ohm
Input impedance 1115+10% Ohm
Insulation resistance 1000 MOhm
Safe overload 150%F.S
Extreme overload 200%F.S
Working temperature -20~+460°C

Dimensions

80mm x 12.7mm x 12.7mm

www.wiltronics.com.au

Wiltronics Research Pty. Ltd. ABN 26 052 173 154
5 - 7 Ring Road, Alfredton Victoria 3350 | P.O Box 4043, Alfredton, 3350
sales@wiltronics.com.au | Phone: (03) 5334 2513 | Fax: (03) 5334 1845
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Media: air — water — gas — oil

Pressure range: 0 to 10 bar max A CtU a ted Ba I I Va I Ve

Media temperature: -15C +90°C max

Ambient temperature: -20 °to +45°C 3/8—1
Media viscosity: 500 centistokes max Auto F. 3 :'IS afe CIO S ed
Mounting: Any
Seals: PTFE 2 WAY DIRECT
0—- 10 Bar
o Max Max
. Cycle Opening Closing Voltage
;gr; Orifice Kg Life Torque Time Time AC or DC Part Number
Seconds Seconds
9 to 24v CWX15Q-12-9-CR04
1/2 15 0.367 | 100,000+ 2Nm 3 3
110 to 250v CWX15Q-12-240-CR04
9 to 24v CWX15N-34-9-CR04
3/4 20 0.403 | 100,000+ 2 Nm L3} 5
110 to 250v CWX15N-34-240-CR04
9 to 24v CWX15N-1-9-CR04
1 25 0.536 | 100,000+ 2 Nm 5 5
110 to 250v CWX15N-1-240-CR04

3 to 6 volt, position switch, signal feedback, manual Over Ride, Visual Position Indicator, 316 Stainless Steel Valve,
N Normal Acting or Q Quick Acting, Normally Open

Voltage Min - Max

Electrical
Continuous duty 100%

connections

Actuator

Enclosure

2 lead wires
0.5 meter

9 to 27 valts AC

85 to 265 volts AC/DC CWX-15 IP65

Valve Body: 304 stainless steel, Optional Brass or 316 stainless steel

CR2 Actuator: Eniineerini Plastic i

b d
J o .8 —- -
— — I —
- -
] b A R
| g

H1

Port D b E H1 H2 | H d b
1/2 15758 26 17 75 | 50 | 68 | 52
3/4 15 | 63 30 17 75 | 50 | 68 | 52

1 20 | 75 38 22 78 | 50 | 68 | 52

© Copyright (CWX 2015) whole or partial reproduction of this catalogue or page without written consent is strictly prohibited.
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Arduino UNO
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Product Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a2 16 MHz crystal oscillator, a
USB connection, a power jack, an ICSP header, and a reset button. It contains everything needed to
support the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started. The Uno differs from all preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial converter.

"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and version
1.0 will be the reference versions of Arduno, moving forward. The Uno is the latest in a series of USB
Arduino boards, and the reference model for the Arduino platform; for a comparison with previous versions,
see the index of Arduino boards.

Technical
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Technical Specification

ARDUINO

EAGLE files: arduino-duemilanove-uno-design.zip Schematic: arduino-uno-schematic.pdf
Summar
Microcontroller ATmega328
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Digital I/0 Pins 14 (of which 6 provide PWM output)
Analog Input Pins 6
DC Current per /O Pin 40 mA
DC Current for 3.3V Pin 50 mA
32 KB of which 0.5 KB used by
Fieshy Mamory bootloader
SRAM 2 KB
EEPROM 1 KB
Clock Speed 16 MHz
the board
Power
Led
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The Arduino Uno can be powered via the USB connection or with an external power supply. The power
source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The adapter
can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads from a
battery can be inserted in the Gnd and Vin pin headers of the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however, the 5V
pin may supply less than five volts and the board may be unstable. If using more than 12V, the voltage
regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

e VIN. The input voltage to the Arduino board when it's using an external power source (as opposed to
5 volts from the USB connection or other regulated power source). You can supply voltage through
this pin, or, if supplying voltage via the power jack, access it through this pin.

e 5V. The regulated power supply used to power the microcontroller and other components on the
board. This can come either from VIN via an on-board regulator, or be supplied by USB or another
regulated 5V supply.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

e GND. Ground pins.

The Atmega328 has 32 KB of flash memory for storing code (of which 0,5 KB is used for the bootloader); It
has also 2 KB of SRAM and 1 KB of EEPROM (which can be read and written with the EEPROM library).

Each of the 14 digital pins on the Uno can be used as an input or output, using pinMode(), digital\Write(), and
digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a maximum of 40 mA and
has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have
specialized functions:

o Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. TThese pins are
connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip .

» External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low value, a
rising or falling edge, or a change in value. See the attachinterrupt() function for details.

e PWM: 3,5,86,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.

e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication, which,
although provided by the underlying hardware, is not currently included in the Arduino language.

s LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the LED is
on, when the pin is LOW, it's off.

@ @ Radlospares RADIONICS A



The Uno has 6 analog inputs, each of which provide 10 bits of resolution (i.e. 1024 different values). By
default they measure from ground to 5 volts, though is it possible to change the upper end of their range
using the AREF pin and the analogReference() function. Additionally, some pins have specialized
functionality:

e [I*C: 4 (SDA) and 5 (SCL). Support I’C (TWI) communication using the Wire library.
There are a couple of other pins on the board:

e AREF. Reference voltage for the analog inputs. Used with analogReference().
e Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

See also the mapping between Arduino pins and Atmega328 ports.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or other
microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is available on
digital pins 0 (RX) and 1 (TX). An ATmega8U2 on the board channels this serial communication over USB
and appears as a virtual com port to software on the computer. The '‘8U2 firmware uses the standard USB
COM drivers, and no external driveris needed. However, on Windows, an *.inf file is required..

The Arduino software includes a serial monitor which allows simple textual data to be sent to and from the
Arduino board. The RX and TX LEDs on the board will flash when data is being transmitted via the USB-to-
serial chip and USB cannection to the computer (but not for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Uno's digital pins.

The ATmega328 also support I2C (TWI) and SPI communication. The Arduino software includes a Wire
library to simplify use of the 12C bus; see the documentation for details. To use the SPI communication,
please see the ATmega328 datasheet.

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduino Uno w/
ATmega328" from the Tools > Board menu (according to the microcontroller on your board). For details,
see the reference and tutorials.

The ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new code
to it without the use of an external hardware programmer. It communicates using the original STK500
protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit Serial
Programming) header; see these instructions for details.

The ATmega8U2 firmware source code is available . The ATmega8U2 is loaded with a DFU bootloader,
which can be activated by connecting the solder jumper on the back of the board (near the map of Italy) and
then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac
0S X and Linux) to load a new firmware. Or you can use the ISP header with an external programmer
(overwriting the DFU bootloader).

FA ! (5] = parfinenapepse DARIAAMINS A



Automatic (Software) Reset

Rather than requiring a physical press of the reset button before an upload, the Arduino Uno is designed in a
way that allows it to be reset by software running on a connected computer. One of the hardware flow control
lines (DTR) of the ATmega8U2 is connected to the reset line of the ATmega328 via a 100 nanofarad
capacitor. When this line is asserted (taken low), the reset line drops long enough to reset the chip. The
Arduino software uses this capability to allow you to upload code by simply pressing the upload button in the
Arduino environment. This means that the bootloader can have a shorter timeout, as the lowering of DTR
can be well-coordinated with the start of the upload.

This setup has other implications. When the Uno is connected to either a computer running Mac 0S X or
Linux, it resets each time a connection is made to it from software (via USB). For the following half-second or
so, the bootloader is running on the Uno. While it is programmed to ignore malformed data (i.e. anything
besides an upload of new code), it will intercept the first few bytes of data sent to the board after a
connection is opened. If a sketch running on the board receives one-time configuration or other data when it
first starts, make sure that the software with which it communicates waits a second after opening the
connection and before sending this data.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace can
be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the auto-reset
by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Uno has a resettable polyfuse that protects your computer's USB ports from shorts and
overcurrent. Although most computers provide their own internal protection, the fuse provides an extra layer
of protection. If more than 500 mA is applied to the USB port, the fuse will automatically break the connection
until the short or overload is removed.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB connector
and power jack extending beyond the former dimension. Three screw holes allow the board to be attached to
a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple
of the 100 mil spacing of the other pins.

@ Radlospares RADIONICS /S




How to use Arduino

Arduino can sense the environment by receiving input from a variety of sensors and can affect its
surroundings by controlling lights, motors, and other actuators. The microcontroller on the board is
programmed using the Arduino programming language (based on Wiring) and the Arduino
development environment (based on Processing). Arduino projects can be stand-alone or they can
communicate with software on running on a computer (e.g. Flash, Processing, MaxMSP).

Arduino is a cross-platoform program. You'll have to follow different instructions for your personal
OS. Check on the Arduino site for the latest instructions. http:/arduino.cc/en/Guide/HomePage

Linux Install Windows Install Mac Install

Once you have downloaded/unzipped the arduino IDE, you can Plug the Arduino to your PC via USB cable.

Blink led

Now you’re actually ready to “burn” your B vk | Arduino 0017

first program on the arduino board. To Fle Edt Sketch Tools Help
select “blink led”, the physical translation @) B EE
of the well known programming “hello

world", select
nt ledPin = 13; J/ [EBEDpconnected Tapdigital pin l
Fi|e>sketchbook> The setupl) method runs Otice, when the sketch
Arduino-0017>Examples> oxdlsetw 0 7
. = . wptialize fhe dagital pah.as an
DlgltaI>BI|nk pitgtade{LedPin, OUTPUT]: I
2
Once you have your skecth you'll CTasn 5500 0 el 1 T
see something very close to the ' '
screenshot on the right. - «lig’
digacalirabe(ledPin, HIGH): sefathe LED o
deday (1000); wait for 4
In Tools>Board select A At Ch SR 3 A
} ' s
< [E

Now you have to go to
Tools>SerialPort

and select the right serial port, the
one arduino is attached to.

L TN

Done compiling. ‘

Press Compile button
(to check for errors)

TX RX Flashing Blinking Led!
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Dimensioned Drawing
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Terms & Conditions 0

1. Warranties

1.1 The producer warrants that its products will conform to the Specifications. This warranty lasts for one (1) years from the date of the sale. The
producer shall not be liable for any defects that are caused by neglect, misuse or mistreatment by the Customer, including improper installation or testing,
or for any products that have been altered or modified in any way by a Customer. Moreover, The preducer shall not be liable for any defects that result from
Customer's design, specifications or instructions for such products. Testing and other quality control techniques are used to the extent the producer deems

necessary.

1.2 Ifany products fail to conform to the warranty set forth above, the producer's sole liability shall be to replace such products. The praducer's liability
shall be limited to products that are determined by the producer not to conform to such warranty. If the producer elects to replace such products, the
producer shall have a reasonable time to replacements. Replaced products shall be warranted for a new full warranty period.

13 EXCEPT AS SET FORTH ABOVE, PRODUCTS ARE PROVIDED "AS IS" AND "WITH ALL FAULTS." THE PRODUCER DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

1.4 Customer agrees that prior to using any systems that include the producer products, Customer will test such systems and the functionality of the
products as used in such systems. The producer may provide technical, applications or design advice, quality characterization, reliability data or other
services. Customer acknowledges and agrees that providing these services shall not expand or otherwise alter the producer's warranties, as set forth
above, and no additional obligations or liabilities shall arise from the producer providing such services.

1.5 The Arduino™ products are not authorized for use in safety-critical applications where a failure of the product would reasonably be expected to cause
severe personal injury or death. Safety-Critical Applications include, without limitation, life support devices and systems, equipment or systems for the
operation of nuclear facilities and weapons systems. Arduino™ preducts are neither designed nor intended for use in military or aerospace applications or
environments and for automotive applications or environment. Customer acknowledges and agrees that any such use of Arduino™ products which is solely
at the Customer's risk, and that Customer is solely responsible for compliance with all legal and regulatory requirements in connection with such use.

1.6 Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements concerning its
products and any use of Arduino™ products in Customer's applications, notwithstanding any applications-related information or support that may be
provided by the producer.

2. Indemnification
The Customer acknowledges and agrees to defend, indemnify and hold harmless the producer from and against any and all third-party losses, damages,

liabilities and expenses it incurs to the extent directly caused by: (i) an actual breach by a Customer of the representation and warranties made under this
terms and conditions or (i) the gross negligence or willful misconduct by the Customer.

3. Consequential Damages Waiver
In no event the producer shall be liable to the Customer or any third parties for any special, collateral, indirect, punitive, incidental, consequential or

exemplary damages in connection with or arising out of the products provided hereunder, regardless of whether the producer has been advised of the
possibility of such damages. This section will survive the termination of the warranty period.

4. Changes to specifications

The producer may make changes to specifications and product descriptions at any time, without notice. The Customer must not rely on the absence or
characteristics of any features or instructions marked "reserved" or "undefined.” The producer reserves these for future definition and shall have no
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The product information on the Web Site or Materials is
subject to change without notice. Do not finalize a design with this information.

Enviromental Policies

The producer of Arduino™ has joined the Impatto Zero®
policy of LifeGate.it. For each Arduino board produced is
created / looked after half squared Km of Costa Rica’s
forest's.
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