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ABSTRACT

The thesis is written to demonstrate the process of creating Automatic Feeder
Box Machine; including theory, design, assembly, and its functions. The main objective
of the project is to replace human worker due to the fact that machines have many
advantages compared to human labors such as perform certain tasks at faster rate
than human, do not get exhausted during the working process, enable to produce a
lot of goods or services within a short duration of time which can ensure that there
are no delays to their customers, reduce company's long-term costs and improve the
security's posture for human workers. The design is mostly focusing on safety and
convenience as this is a food organization. The machine uses pneumatic system and
controlled by Programmable logic control (PLC). In order to assembling the Automatic
Feeder Box Machine, all parts must be well-designed according to mechanical theory.

The project can perform with high potential and can be improve for further uses.

Keywords : Automatic Feeder Box Machine, Food organization, Pneumatic system
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[ﬁm : http://pandpsteel.co.th]

2.1.4 wanné1¥aily 304 (SUS304) [2]

2.1.4.1 ausuiinenaveuvidnnailiaiu 304

1. Density 8000 kg/m’

2. Young’s Modulus 190 GPa
3. Tensile Strength 520 MPa
4. Yield Strength 240 MPa

5. Poisson's Ratio 0.27 - 0.30
6. Brinell Hardness 88 HB

2.1.4.2 insgIuanee veamwanndnliaiiu 304

1. DIN Equivalent — DINX5CrNi1810
2. AISI Equivalent — AISI 304

3. EN Equivalent — X4CrNi18-10

4. BS Equivalent — BS304531

5.1SO Equivalent - 11



2.1.4.3 Ysznaunaailvaunanndiliatu 304

1. Carbon (C) < 0.08 %

2. Silicon (Si) < 1.00 %

3. Manganese (Mn) < 2 %

4. Phosphorus (P) < 0.045 %
5. Sulphur (S) < 0.030 %

6. Nickel (Ni) < 8 - 10.5 %

7. Chromium (Cr) < 18.00 - 20.00 %

500 1400 80
450 I 1300 70
400 £ 1200 60
350 [\ - 1100 50
300 ¥, 1000 40
250 800 30
200 8OO0 20
150 \\i 700 10
100 N 0

10 20 30 40 50 60 70 80
Rolling reduction %6

d s o 1 o J d a iy A
JUN 2.5 nemimnudimiussenindnansaniuiinuaueiiidainaves SUS304

[ﬁ'm : http://www.tokkin.com/materials/stainless_steel/spring]

as C o ar . *
2.2 wANN1TEBNLULLATBNINSNALAZNAAANYDIaA (Machine Design &
Mechanics of Material)

ar ni - fd 3 1 -

narmansvestan [3] Wuavvilvesivnamanindnmwansenunieludnudang
A a 3 1 ar = & o:f - a
dieflussnnneuenunnseviviatan duluiugiulunisesniuuieiesinina

2.2.1 ANuAU (Stress)

v - ' - a o ' & '
AUV omhsuszifsdosiuauLTs1wesian AruAuINeienIdu
= ° Fs = i [V [y
vaqmmnismuuwumm Fauvsoanlatu 2 Useian Toun auAunuuny (Normal
J - A -y

Stress) WavAULAUEBY (Shear Stress) FalpsunfuduiioRansun a 9ala Tusyuuiniy

v 1 v o ar =
manduazgnuuslailu 6 dnwaey fsguin 2.6
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2.2.1.1 audulunuaunuiaie (Normal Stress)

o UJ o as : ] -
anueulutuItnuauIsasaladaliusInsUBNUINSEYNAUTUAIUTING

o = - ﬂy ra a A/ ) v o " - v o L =t L7l
QQEU‘VI 2.7 IS VUBYNUANWAUTTBINUNNUING (5] usitelvanunsaauuladte Jeldan

v
o a i

v P - v o - o ] a1 v ow
anusulunwunuRaslnefnliideiuswnnsgyindudlag Aniu svliussnislunwinduiv

o Hy 1 L I‘: 0 s 4
wsanTBuennsEYaeluuay satudnsarwnlansaunisn (2.1)
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o
E‘U‘I’I 2.7 Lliﬂﬂ’lﬁjuﬂﬂuﬂzttﬁdﬂ"ltl‘lu [5]

dezfadA
A

P = dgA

g = (2.1)

S )
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1na?
o A9 ArenudulukIwnu (N/m?
P #e wsaneuanlusuannu (N)

a & 4
A A9 Nuh (Mmd
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=
2.2.1.2 anaAuLiauede (Shear Stress)
1 v = 4 1 14 o al J - An ar 4
ATAULAULEDUN MUNBTE MIIBUTITINTEIVUUAUNURINTANTMAIgUR 2.8

= o v P
Feanunsarudlaanaunisn (2.2)

|

B —

[ Y
] .
&
vV 4 g
JU#t 2.8 usadeunisluiag (4]
4

-l
1nef

T f9 A|ueudou (N/m?)
V fe usadeuniauan (N)
- (X &
A @9 Wun (m?)
2.2.2 aAuATea (Strain)
2.2.2.1 maiugu (Deformation)
(' v ﬂ.’ d -l -] ¥ 1 v ° YV =
'l.m'mztﬂuaaqw'%'muﬁqu‘lmﬁmu LIDILTINTLYUUBUAIULAD LIRS
3 - & /@ v ' ' d °

\@e3U (Deformation) @sluurepsieraazaesliiiumennuan iy 81 Wiedlusannseyiey

o - ar a - L 4 J ‘4 o oa 1
liiAansdadage ezmadsgudanunsafaladiedinsauuiuasesguvgil fegn

yaanmaldeguuandlifagud 2.9

d 1 s 2 [}
31]11 2.9 ganaulasnaIInlasuLsINgsyin [4]
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2.2.2.2 ANULATEA (Strain)
IJ - a A -
Tunsiereduemadeguresiaglasnisivasuulaimmemveuduseduas
J =l = o = & [ =
yuilasuly anunseasuieldlaendnnisvesmnuaien (Strain) lagniigresnnuiaion
sinveniliudnsidiuvesmime e et 1w mm/mm vie in/in dxdluiesufifnisin
wansluguveaUasioud 1wy 0.001 m/m = 0.1 % fArvasrrnnessauilaidu 2 Ussian
v 1 =l e‘j - At' a AJ 1

IiuArIuAMATEARIRTIN (Normal Strain) deuandlafeaunisi (2.3) wasAiAuLAsYn

\ou (Shear Strain) Suansldmaunisi (2.4)

As'—As _ Al -
T ——— '

<
Tnaf
£ fAs AAuATER (Mm/m, %)
I a v
As" Ao mmemgavie (m)
As @8 Arauenisusu (m)
- \ P Y) %
Al fis maans1YsIRNETITUAUIETAIINETIFAYINY (M)
L -l ' a W
A9 ATA1UEATUAU (M)
Y f@e Aeuinseaideu (rad)

= v a ‘J
0  fe uaavihevesinguiledinisidugy (rad)

2.2.3 amuvasane (Factor of Safety : F.S)
- al ) & n - ' [V ) v o ar =
daniddglumseenuuuBudiudanade Arnususiseglussiuivasnadalunisneg
' v - ' v o v P '
wiladrvasnisade deslinisidendrninuAuieuls (Allowable Stress) iivaarunulvien
= [ : | 1 = 1 @ ] ol a L4 o =l o o
ypausainszviiviudiuliiiiurgeaavesianuis luilnmneslamndusiivaenisfe ns

U = o - ar I I a o v.: ]
\denArniaulaenit (Factor of Safety : F.S) Ain 8msdiussninausanyinlndudqu

1 Pe| = o 1Y o
Wene (Fry) siousafienulila (Fuo) Beruinilaanaunisi (2.5)

Frail

F.5 = (2.5)

Fallow
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Toil

F.S. #e masiimnuvasndy
Fraip o wsaiivinliTandeme (N)
Faiiow o usaiigesliile (m?)

) < v v & P v oA 4 °
FI91NAUNTN (2.5) LaIAIAMULAUAIRINIRAT LAY AINUAUIRDURANAIUITOATIUIN

v a at ar A A
Tamunannisiienny sauansluaunisi (2.6) wavaunisy (2.7)

a -
R = L8 (2.6)
Oallow
T .
F.s.= 2 (2.7)
Tallow

-l
Tae®
- ) a0 g va
Ofqir Ao Ponuilunuunuivihlidagdevie (MPa)
o Ao auddlunuanuiisedlsild (MPa)
allow
- v a e vas
Trait A0 muAuBsunvi v iandevie (MPa)

- Voo = v
Tallow A0 MAUdeungaulils (MPa)

2.2.4 WHUMNWAIUAU-AIUATER (The Stress-Strain Diagram)
LHUATNAAL-AAS A FEianA1ea Ul uns MRS UNUETENIIANLAY

a A a ' . 4 o ° | v & & v oo
WaYAITULATERA MIBLIUNIN Stress-Strain Dlagram FIEATUIUATIAITNULAUITINWUNAUINA

- v Y P v a
(Ag) UWazANTIALTUAU (Ly) LHUAINAULAY-AIIATEAYRYTARINTEIRUanAlARIgUN

v

2.10 Tnen1sAruiuazldA1mTuAY (Engineering Stress) WagA21uLATEA (Engineering

; ~ v - 2l
Strain) MIIAINTIUMIAUNTITN (2.8) uasauni1in (2.9)

g = 4 (2.8)
= & ,
1)
E= — (2.9)
Lo
Toe
0 e AuemTasuuasly (m)
- & VY v oa v
Ag Ao NufwhdaEusy (m?)

Ly fig MUETIFUA (M)
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4 true fracture stress

ultimate
siress

[racture
proportional limi { stress

elastic imit
vield stres

elastic | vielding strain necking
region hardening

elastic plastic behavior
behavior

31]17‘1 2.10 WHUANN Stress-Strain Diagram [4]

- (%) : ] - 1 " i ] o
Tosnsmanunsnasungldsil Yaamginssuiangu (Elastic Behavior) lWutasiililessn

s = 3

usaneTanuds Janasdianunsafugainueniundls lutaausnueanisasesiinuduius
i ) - -1 v . 4 aa i Y = A
FEnINANANLarAIATEAUEURTY (Linear Elastic) 9aiiA1AMLAUGINEAYRITI9E
Fend1 “Undninanantudadau” (Proportional Limit) wnudaydnueinig 0y vaswiniu
a - 1 A o & W [ | o o V) prphaltablees - 8, =
Wieeanuspwsludnisadntiesazitngyng vikngendn “Undrindan wiiangu” (Elastic
Limit) unugdydnwaliig T,

1 (Y] - . ' & 1 a a . »
129a57091 (Yielding) Wuteiisglutasmgiinssauuuwanadin (Plastic Behavior) fia

d w = 1 v 1 e 2 a ¥V a1 =t L | I “«
dietangnisweluudiagliansafudils yanaAImAuiidtiegansiniizendt “Aru
o 2 % ) v a & o
\WuAsIN” (Yield Stress 3o Yield Point) wnudydnwaiday gy nasanuusziduyaem
' ! a . ] ~ e Y a1 ] P
Funin “drsdimuusmdnasanda” (Strain Hardening) a1ntiuidledunugnaiwialuasiingynd

[ [ 3

' [ = - ' Y] . v as
fifmudugaigavsaiundt “anafulsdy” (Ultimate Stress) aelddfydnwal oy,

i A oa n d Aa v & v
YfliinAonen (Necking) LIBHIUYANNAIMIAUZIGALAITUIIUIBLTG Y9

Y

P n oo o & : Y v ol o qwa = = '
AYABA nd1NtUIUIUITIEINY ﬂﬁlﬂjquiﬂuﬂﬂﬂqﬂWﬂqT“ﬁuﬁquLﬂﬂuqﬂLiﬂﬂ']'l

“mnanduviiatg” (Rupture Stress) wielddydnwal Of

:Necking

P dpmcen] . p

e

U 2.11 MmsiinAeAen

[ﬁm : http://www.engineeringarchives.com/les_mom_necking.htmtl]
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2.2.5 nfvasga (Hooke's Law)
AINATANEIAIUTUNUSTEMINAMUAUARIN (T) wazamueseanIde (€) nela
=t | ol 2 - - v fw & Y]
nsfmaaaulasianiy lugnganguiinnuauwaraueieaiinuduiusiuluduns
val o a s 4 ad | w ] | [y
ladinadinmansauviiatie 15i05n gn (Robert Hooke) WUTMERTIHIUYBITENINAULAY
- ' | v = - e
wazauadnlutsiagilanned aunsaidouduaunisilésannts (2.10) Faunaunis
2,
121 “nuesgn” (Hooke’s Law)
g o« & (2.10)
ntuneiladi (Thomas Young) lanuaiassiivesaruludadiu wisiienin
“ [ ] ’ & o - ar 1 « s < 1 ) at [ L3
UBAFAYEIEN” (Young’s Modulus) wietlean3eniiuin “uenadanmdangu” uwudyanwal
= ) &
sae E fauanalaseannisi (2.11)

g &= E% (2.11)

2.2.6 dn51dutl9a4 (Poisson’s Ratio)
a w o < e i =l [ - = = v
dindaamiwnldlunisneaey vietananen fuswinssyilufirmdlafismmilauem

=l a =l

o a @ - w - a Y wa o
Fanaziinrsuaiilufienievanniuumnistnds wasliedundliiaginuaudfiluiag

1 L

«

lelavsaiin (Isotropic Material) udaiilpuieFdiysaivesmaIASEAM UYL
AATEAnIULLINTSERd srldAinsdivestaniug (Bunin “Shsrdiuveciiaves”
(Poisson’s Ratio) Tadsuunuddnvelfae v 8uiunmudeves Fwes inedl thees Judu
vinadinmandumniaea annsadouldnuauntsi (2.12) uarguit 2.12 uandiiduiianan

P = o | =t
Vmﬂq'iUﬂuﬁ’u"‘lﬁﬂﬂ')LUﬂQ'ﬂ]'\ﬂui‘aﬂﬁiuuu'J AU

&
vE i (2.12)

€long

Original Shape > 7 Final Shape

Tension

= =l o =
JUN 2.12 waniinisiauwaguadiiesinusanaluwiauny [4]
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2.2.7 MiAU (Creep)
ar = < o 1 e Y 1 [
msidemevesianlaenisiu (Creep) IWunsyuunsivustfivian Weanegnield
a v o § YV a < . . aA a -
nIsuAUAUIUYImAaNsIasuLUasTuIa (Dimensional Change) uazillaiinAinuAy

-

oy o L a ] | a & -l
Wuaiuiug asiliifanisidenie daulvgasiinluluaniizsigaungiigs [Creep

u
& d

- . = - a -
Experiment; Creep Deformation, 2014] Iagn1saunianisildsunlasvuinssiiniuiile
s Yas v o - L 4 & s = = =
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2.4 nsfAuaInaan1alWia (Electrical Load)
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Ir 2125 X Iy (2.14)
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[ﬁm : http://new.abb.com/th/home-protections/miniature-circuit-breakers]
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2.5 YaruANNBLARS (Driver)
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2.6 WUwas (Sensor)
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2.7 @3nglnNn (Switch)
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2.7.2 dinddaau (Command Switch)
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2.8 HuuAngd (Pneumatics)
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2.9.1 dauvsenauvesiiuend
AueadusznaumymiigyUszaaananai (Central Processing Unit) s sudayayo
(Input Unit) muasdsdygyras (Output Unit) e aneiiaslwin (Power Supply Unit) waw
mieteulusunsu (Programming Unit)
2.9.1.1 wureUszuanana (Central Processing Unit)
wigUsvanananaty iawiafiaauaunisiiautiueaesfiuead misy
Ussinanananiesiiuead UssneumenmeUssanana mhemudi wazaseseidnnseiingd
dwmiuidousetudiuusenevduvesfiveatie wheiudyyin mieddyyin waswie
Joulusunsu
2.9.1.2 wiaeiudigygyras (Input Unit)
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2.9.1.3 miqwdesdeyeyrod (Output Unit)
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2.9.1.4 wurwden1aslnia (Power Supply Unit)
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2.9.1.5 wiaedloulusunsu (Programming Unit)
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2.9.2 nMMeiuead
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dryanwaladne7993 i3 919959550 MEIRLEATUIZNBUMEY NTWINUFIU 3 MW e
1. Mwuaaaes (Ladder Diagram Language)

2. aw1uden (Function Block Language)

3. Awugdu (Boolean Instruction Language)

2.9.2.1 Frdenreuamnoiugiu

nwuanines Tyvuvuiluddndrsdydnuwaiasasiniatugiu drds
Mwuannes Useneumentinduidslinun@ila (Normally Opened Contact) ntindun
yiaun@tn (Normally Closed Contact) unainttinun@ia (Energized Coil) uazunainyin

UnAnU (De-energized Coil) Fam51971 2.10

< o @ &
A1579% 2.10 ATdIN W UaANDTNUEIW [13]
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— —"—\ — ——0-
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2.9.2.2 AMFIVUINIANTHILAALADS
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. (Normally Closed Timer Contact) “
YAAINNUINIAN T
3. — )—
(Timer Coil) sV
SW1 - 1)
- : SW1 T
s Jum 55un
T L T L]
=i et
T L2 T L2
=8 P8 A e
A, 2995t 9. 29TUARNLADS
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Ardaunl wluddauiu (Up Counter) n3aA1daiuiiiaAn (Increment

Counter) hasmdsivad (Down Counter) viseAdstiuanan (Decrement Counter)
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[ﬁm : https://www.factomart.com/th/factomartblog/principle-of-digital-counter/]

U L2
o o = =) o

AdaTuTU wSamdaluiiuan favtuasay (PV) va9fdaiuisuauaIneiLay
0 waziiudurudaviuazay (PV) mudruiudygyintu audiaetivasay (PV) windy

alt L") o d - »
AavtuIIIUY (SV) nadnuuduIuIsidsuansin “1



a7

0
al

Mdsduas viiemdaivandl Mmiavtivazan (PV) Uaedaiuasisuiuaindias
Hudnau (SV) uasandnuiuausiiaviivagan (PV) sudnuiudygyiaiiu usptiuageas
1 at as L A -
(PV) wihiiu 0 asanatiudnnulaeuanmsin “1”
Jygranivresidiu waludygrudureundu uardgygrudureuias
L") ¥ a al A:' o = o A o a’ GJ
AU INTUTUUITY AIAvTUATaLEINNTIUIUNTDANT WU Ied g 1uTulUABuaIn
anmenssn “0” Wuanneassn “17 uasdygraiureuriay Miavdudsauasiiugiuiu
-~ 9 Ao & < wqn 8 “An
wIvanIIL Wedygaiudsuainanmeasin “17 1Wuannenssn “0
o W w =l ot @ =‘!’ [ a al =] <
AdLUaINIAL LYY IMUNYTE UL U T UA I UL UTIAY MTBaYY
dyaaiuvevvianludygindureuitu Ipswdsunihdudadygyraduriauniide
[ v e e el LY) a aa
Wunidunadaygniutiaunidn
2.9.2.4 AEWLIUMEIUAAADS
o W w = a o Y o v ¢ o a o @ w
Adaivreinead vimiiiedisaunsaltiusessruuaiuauiniufy Adai
Usenoume Inaintiu wihdudadusiaunfilauasmihdudadueinuniln aangAnd.

fl!’ =l =l W 4
AYUAAADINUTTUUBINUDEY ANATTNN 212

= o W w Ps
A9 2.12 ﬂ']gﬂ‘UUﬂ'lU'Tl.l.ﬁﬂlﬂa'i [13]

v e a ar -y -oa
nuNdUNaNUTUAUNHLUR

(Normally Opened Counter Contact)

niduladuainun®ite

(Normally Closed Counter Contact)

YNRINUU

(Counter Coil)

wnanSylu
4,
(Reset Coil)
X1
— ——ont
X2 1
e ] 10
cl Y1
==

= @ ¢
JUN 2.61 AmdIuUN Y ILaALADT [13]



48

2.10 MSBULUUAAINTSU (Engineering Drawing)
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1, MHENUTIUULAZINATFINEINA
ISO (International Organization for Standardization) 84A35¥1319U38INAT1
FreunsgiuriuesdnsivinmiAdydadwiliaumne dvungudydneel fvua
AnALTR AANIWYBIUT AR TeRdinans urrnans denssmans uavau1due
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suviaUszmalve
2. MRBNUTBUULATINTEIUUTEINA
- ANSI (American National Standard Institute)
- |[EEE (Institute of Electrical and Electronic Engineer)
- EIA (Electronic Industry Association )
- NEMA (National Electrical Manufactures Association)
- FCC (Federal Communication Commission)

- NASA (National Aeronautics and Space Administration)
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3. MIBNUTTUVLARINATTIUUTE AU Tuan AdewldAe DIN (Dutch
Industrial Norn)

4. wigeusruuLaraInsguUssinadgu AdsuldAe JIS Japanese
Industrial Standard)

5. MisusTUULazIRITILUTEMASIngy Tieslldfe BSI (British Standard
Institution)

6. MgMUsTUVLATNINIgIUUIEWAlNEAB TIS (Thai Industrial Standard
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2.10.2.4 YUARASANUVUIYELHY
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2.11 M5B8 uLUU2995IWAT (Electric Circuit Drawing)
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2.11.1.2 Shop Drawing
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2.11.1.3 As-Built Drawing
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ar ar s A’ at s o v - i ar
vosdgdnvallumdeil Wudydnwalidrdamuuinsgiu IEC 60617 Wasandiinay

ansgugnamngsy (@ue.) Taldumsg IEC Wuanasgugredadmiuszuulnih

ageil 2.15 dydnuailslunuussuulnihamsnnsgiu IEC 60617 [15)

Terminal

laiienede
Alternative
IEC 60617- Symbol Name
names
2005
Connection general conductor; cable; line;
S00001 ’ transmission path;
SymbOL telecommunication line
Group of connections
S00002 f,'g:fl (number of conductors, connections
' connections
1 Group of connections
SO0M08 | 4 A / (number of conductors, connections
/ connections
N ~50HZ 40V |
S00005 ;| Three - phase circuit | conductors, connections
3x120mm? + 1x50 mm?
S00006 ’\[\ I. Flexible connection conductors, connections
S00016 ® Connection point Junction
S00017 S terminals
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aTeit 2.15 dydnwaildluwuussuuliiimunsgiu 1EC 60617 (sie) [15]

$00019 T fi branchings, connections,
- connection iUl
T . branchings, connections,
500020 - connection nclion
$00022 Double jundion of branchings, connections,
conductors MnEHon
Alternating current
500069 ~ S50Hz | (ndication of
frequency)
Atternating current Different frequency ranges.
Y " Relatively low frequencies
500978 3 N : (Indlcatlon of (power frequencies and
prd ’ frequency sub-audio frequencies
, NN Alternating current
N i Different frequency ranges.
S00074 ~J (indication of Medium frequencies
(audio)
AN frequency
S T\ ternating current
. N ) S s Different frequency ranges.
S00075 0N - (indication of Relatively high frequencies
. N . frequency (super audio and carrier
. v Rectified current with
500076  — alternating
component
S00077 o+ Positive polarity
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asail 2.15 dydnuaiflilunuussuulniaaunsg IEC 60617 (o) [15]

S00078 - Negative polarity
S00079 N Neutral
: Electromagnetic
S00121 > -
‘ effect
s . @ Earthing, general symbol;
. - & G d (US), l
S00200 4—|— Earth, general symbol A g.enera
= symbol; Grounding (US),
N U idan V" general symbol
Protective grounding (US);
Protective earthing
conductor; Protective
S00202 Protective earthing earthing terminal;
Protective grounding
conductor (US); Protective
grounding terminat (US)
. « Indication of assumed fault
S00208 % Fault ,
: ” location
S00209 Zf'-é Flashover Break-through
i . | , Make contact, general
500227 . symbol; Switch,
] - general symbol
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S00229 Break contact
G Switch, emergency
S00258
: ﬂ- g stop
Contactor; Main make
S00284 contact of a
y & , contactor
500287 — RN Circuit breaker
500288 : \ : Disconnector; Isolator
% ig' Switch —
S00290 o A Ve disconnector; On -
kY load isolating switch
S, -3 Switch - disconnector,
‘ 45 S automatic release; On
500291 N\ 8\ -
e - load isolating
switch, automatic
3 B Relay coil of a slow -
S00311 :
‘ l releasing relay
Relay coil of a slow -
S00312

operating relay
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Operating device of a

S00325
:l thermal relay
S00362 Fuse, general symbol
S00363 Fuse
S00368 Fuse - switch
Fuse — disconnector;
S00369
Fuse isolator
N '(IJ' : Fuse switch -
S00370 ! \%? , disconnector; On -
- I ' load isolating fuse
S00446 s Neutral conductor
S00447 S . F_— _ Protective conductor
o Combined protective
soo448 | ¢ F_ - and neutral

conductor
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Three — phase wiring

general symbol

M T with neutral
00849 | 71—
conductor and
: X Lamp, general
500483 ®
: . symbol
o Resistor, general
500555 =%
. . symbol
S00557 ‘|—'7/_‘1k Resistor, adjustable
: Capacitor, general
00567 TS
. symbol
WD, . _ ‘
S00571 L e Capacitor, polarized Electrolytic capacitor
Coil, general symbol;
500583 N e T Winding, general Inductor, Choke
symbol
Inductor with
S00585
magnetic core
Current transformer,
S00850
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b . Current transformer,
500851 : E . e
» M — general symbol
S00896 Inverter
~J
S00898 Primary cell Battery
S00913 Voltmeter
Reactive current
S00914
ammeter
S
S00917 (ios | Power - factor meter
G . Lamp, genera{ lamp, general symbol;
S00965 5 ® A signal lamp, general
; % symbol symbol
Functional earthing; Functional earthing
501408 Functional grounding conductor; Functional
(U S) earthing terminal
¥ o d Functional Functional bonding
S01409 /47 ’ ) ) conductor; Functional
LT eqUIPOtenﬁa{ bondmg bonding terminal
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