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Thesis Title Wired Remote Control Robot
Students Mr.Narudon Kheawsakunee
Miss Sopida Insawad 4
Mr.Niwed Insombut
Advisor Mr.Suchin Adhan
Co — Advisor Mr.Amornchai Chaichana
Education Level Bachelor of Science in Industrial Education
Program in Telecommunication Engineering
Academic Year 2004
ABSTRACT

This thesis presents Wired Remote Control Robot that employs the Motor Delay and the
Pneumatics systemis as the mechanism of the robot. The robot is 100-cm wide, 90-cm length, and
120-cm height. The external structure is made from aluminum. The robot uses the pneumatics
system and a principle of spring as the mechanism to pick up boxes and parts of the bridge. The
mechanism , that is attached to the pneumatics system or known as “arm”, can lift up about 165
cm from the ground, and also can move its “arm” 270 degree around the robot itself. Moreover,
the robot can move forward, backward, turn left, and right according to the controller’s command.
The robot can pick up 20 cm’ sized, 0.5 kg weighed boxes, and trapeze sized 400&600x800x100
mm, 3 kg weighed trapezoid shaped parts of bridge used in the competition. It is powered by two

of 12 volt direct current batteries.
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3 Port Solenoid Valve
Rubber Seal

VZ100/300/500

Solenoid Valve Variations

Series Port Size Effective Area  Actuation Voltage Electrical Optionllight and Manual
mm> Entry surge:voltage Override
(Cv) sippressor J

sY
I SY.
lVK
g @Non-locking!' VT
| M5X0.8 : ‘ push sisie
N.O. !VT
R-A 0.6
{0034
P08 l VP
0034}
i @Gromniet (G} VG
i
£ ve_
4 s
- M5 X 0.8 L (.0:2) ) &
vaQ
o @ Piug :
o ( dard} Connector iL)
[x1] 500 AC 50:80kz .
209V AC 5460k 45 VZ
24V DC
{Option) l V::s
NG 24V AC 50/60Hz
Akl 80 - o 43V AC 50:60Hz | ../ M Plug | @Surge
4 Re(PTYV2 ={43Y AC 50/ o R 2
(0.5) N.O. 110V A 50/60Hz Connector {M)) voltage
2237 AC 80/60H2 suppressor
5V DC (G)LYM)
12V DC (D)
48V DC @®Indicator
light and
surge @Non-locking}:
@DIN voltage push styie
suppressor
(LXMDY ®Locking
) 45 slotted
o} | Re{PT)Va 0.25) style
ﬁ ®Locking
L kniob
= style
§ :
Q
7]
] )
m Re(PT) | 9.0 i
ve,te |1 (05) )
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VZ100/300/500

Manifold Variations

Bl A port size
A port. PR 5oft With one-touch fitting
. - po! VY1 ope-iouch NG
Valve Series  :position| 7o M5 Rﬁfg ™) Fapplicable tube O.D.
o4 26 8
M5X 0.8 ® - —_ - -
Re(PT)6| @ | — | — | — | —
Re(PT)i2 | @ | — | — | — | —
Re(PT)V8| — | @ — | — | —
Re(PT)Va| — | @ — | = -
. o —_— —_
Rc(PT)Vs
L ® ® | —
Re(PT)8| — | @Y — | — | —
RePT)4a| — | @ | — | — | —
Re(PTYV4| — | @ — | @ ®

Serles VZ100

Serles VZ300 eries VZ500
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I Be sure to read before handling. Refer to p.0-33 to 0-36 for Safety Instructions and common precautions, _:

A\ Warning
Manual Override

sidanual override is capable in 2 ways, non-locking push style and
focking style. (Locking style is for VZ300, VZ500 only)

WThe non-locking push style must be pressed in the direction of the
arrow. The locking style must be turned in the direction of the amow.

C: Locking knob
style

1% ‘T%%

When operating the locking style manually, apply
torque of 0.2Nm or less.

~ Non-focking
push style

B: Locking siotted
style

#During manual operation, the equipment that is connected will oper-
ate. Therefore, make sure there are no hazardous conditions before
operation.

A Caution

Indicator Light and Surge Volitage Suppressor

Grommet

AC

ZHRy ’% rJ"—

| T

Dlods Y

L and M plug-in connector

DC
z+)o—)|———FlT
(i

With light {AC)

With light (DC)

“’ww’l%
[P 7 N—

in the case of DC wiring, connect the wires by matching their polar-
ities to the [+] and [-] marks on the connector. if the lead wires are
connected beforehand, the red wire is [+], and the black wire is [-].

DIN terminal

N:x?b—"
th light (DC
= Marking W;:x;g ( )
AC e Wi
X 2 LED/)ZDMJ
b ST Nege

In the case of DC wiring, cannect terminal Nao.1 of the connector to
the positive [+] side, and terminal No. 2 to the negative |-] side.
{Refer to the marks on the terminal board.)

Common Exhaust for Main Valve & Pilot Valve
VZ3OI3M, VZ515M

Exhaus! air from the pilot vaive will flow to the main valve exhaust port.

eFor use in an environment in which exhaust from the pilot valve is undesirable.
sFor use whean the intrusion of dust from tha surroundings must be prevented.
Also. make sure the piping will not restrict the flow from the exhaust port.

How to Use Plug Connector

Connection/Disconnection of connector

1) Connection:

Push the cennector siraight on to the pins of the soferoid, making sure the fip of the
lever is securely positioned in the groove on the solenoid cover.

2} Disconnection:

Press the lever against the connector housing and pull it outward from the solenoid.

OC potarity

i
Sockef No, DXT170-71-1

Cover

Crimping connection of lead wire and socket

Strip 3.2 to 3.7mm of the lead wire ends. insert each stripped wire
into a socket and climp contact it using special crimping tool. Be care-
ful that the outer insulation of the lead wires does not inferfere with
the socket contact part. (Contact SMC for a special crimping fool.)

Corewire  Crimping area Core wire
contact area /
Terminal N
Lead wire
¢ |nsulaﬂon
Hook (0 2 1o 0.33mm?, Max. )
cover diameter: o1.7mm

4

SYJ

<

ERNENNENEE <

o

N

V8



VZ100/300/500

A Caution

Connection/Disconnection of Socket with Lead Wire
1) Connection

Insert a socket into the square hole (Indicated as +, ~) of connector,
push the lead wire in and lock it by hanging the hook of socket to the
seat of connector. (Pushing-in can open the hook and lock it automat-
ically.) Then confirm the fock by lightly pulling on the lead wire.

2) Disconnection

For pulling-out the socket from the connector, pull out the lead wire by
pushing the hook on the socket with a stick with a fine point (approx.
1mm). i the socket is {o be re-used, spread the hook fo the outside.

-a-;—(__—_’l Gonnecter
g 77 Lead wire

Socket

Hook

How to Use DIN Connector

Connection
1} Locsen set screw and pull out connector from the terminal block of solenoid.
2) Pult out screw and insert a screwdriver into the sl area near the bottom of
ieeminal biock to separate block and housing.

) Lopsen the terminal screw of the terminal block, place bare end of lead
wire into terminai in accordance with the wiring method, and affix It securely
with the terminal screw.
4} Tighten ground nut to secure the wire.

Change of electrical entry (orientation)

After separating the terminal block and hausing, mount the housing af any posi-
tion {total 4 directons, per 80 degress), therefore changing electrical eniry.

+In the case of indicator light, avoid damaging the light with lead wire.
Precautions

Plug the connector in or out vertically, never at an angle.

Applicable cable
Cable 0.D. 03.5to o7
{Reference} 0.5mm2 2-core and 3-core wires equivalent to JISC3306.

Ground nut
Tightening torque
1.65t0 2.5Nm 8 ___.—~Setscrew
éi—"“ Tighténing lorque
Washer-—— /@ l 0310 0.4Nm
Grommet N
{Rubbar) . Housing
(Rating symbot)
See list:below. {Light mounting bocation)

. Terminal block

Terminal screw
.. Slit area

(3 location) ..
Tightening torqueé™-..
0.2 10 0.256Nm

Connector Part No.
Without light i

With light

DXT170-176-1

Ratéd voltage Symbol ~:Part No:
100V AC 100V DXT170-176-2-01
200V AC 200V DXT170-176-2-02
110V AC 110V DXT170-176-2-03
220V AC 220V DXT170-176-2-04
240V AC 240V DXT170-176-2-07

evDC 8VD DXT170-176-3-51
12V DC 12vD DXT170-176-3-06
24V DC 24VD DXT170-176-3-05
48V DC 48VD DXT17D-176-3-53

Connector with Light Circuit

NL: Wzon gt
R: Reslator
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Plug Connector Lead Wire Length

Standard length is 300mm, but the followings are also available.

How to Order Connector Assembly

DXT170-80 —[]] -[l]
Color of lead wire Length of lead wire

Symbol} {ead sice wih ot | Note Symbel] Length L mm
— | Socket eny 2pcs.} [Without lead vire — 300
1 Blue (2 pes.}| 100V AC [ 600
2] Red (2 pes.}i 200V AC 10 1000
3| Gray (2 pes.)| AC others 15 1500
4. {Red: +. Black: - BeC 20 2000
25 2500
How to Order 30 3000

When ordering both the valve and connector assem-

bly, inciude both the vaive and connector assembly

part no. {(Example) 2000mm lead wire length
VZ312-5M0-M5
DXT170-80-4A-20 -rovemveerserssenssecness 2 pes.

Connector Assembly with Cover

Connector assembly cover is dustproof,

oEffective to prevent short-circuit accident due o penetration of foreign mat-
ter into the connector section.

#The material is chloroprene rubber for electricity which has excellent weath-
ering and electrical insulating propertiss. But don't splash cutting off.

oTrin appearance by use of crcular cord.

How to Order

DXT170-123—-A

Length of lead wire

Symbel]“Length L mm_ Syibol} -Length L.mm
= 200 20 2000
[} 600 25 2500
10 1000 as 3000
15 1500

Connector assembly with cover/Dimensions

35 (32.8) R
9 el Red Black Black s
1y} 13 A7
L

How to Order Solenoid Assembly

DXT170

Applicable model

Indicator light and
surge suppressor

A VZ110 = None
VYZ300 : ZF | insiostor tight e singe suppressor
¢ V2500 Seriss S . | Surgs valtage supprsssor
56 74 2 U slndicator light is not availabie
for gronimet style.
Coil rated voltage Electrical entry
1 | 100V AC 50/50Kz G| Grommet (300mm lead wire}
2 H: |G (oOOn‘m lead wire}
3 L L plug
————g! —tg connector
6° 12V DC M With iead wire
57| Others wnj M PO ot lead wire
Sl TS = connector be————————
+Option MO Without cennector
D DIN With connecior
DO| terminal | Wilkeut connector
Flow rate

Refer to the p.0-36 for flow rate
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3 Port Body Ported
Rubber Seal

Series VZ100

How to Order Y

w

YJ

<

<

®

l Option
F: With foot style bracket

Actuation
Normally closed
A

<
3

<
[»}

HRRENRE < HEE

Note) Bracket is not VQZ
assambled.
. f vZ
Port size
PN M5| MSX08 VS
Regardirg VZ120, R port
is & supply port. indicator light and surge voltage suppressor

i None
2z lwith indicator light and surge voltage stippressor

Rated voltage S With surge voltage suppressor

1 100V AC 50/60H2 #)t is not avaiiable for GZ, HZ, DOZ.

27| 200V AC 50/60Hz

3% | 110V AC 50/60Hz

47 [ 220V AC 50/60Hz Electrical entry
&1  2avDC Grommet. 1 L plug connector M:plug connector DINterminal
"s? 12V DC G: 380 lead | L: 300mm lead wire | M: SG0mmizad  MN: Without D: With connecter
—Bm —-——-—-—Oth wire Wi iead wire "

ers :

*Option ‘ 1 f:’j‘f‘g

r 3
s

L without
iwad wire

LO: Witheut #O: Without
ronnecter connecior

BO; Witrout
connector

g;’»@y,
g

Q 'LN, MN style: with 2 sockets




VZ100

Low Power Consumption:
1.8WDC

Applicabie for Vacuum Use
~100kPa
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Specifications
Fluid Air
Operating pressure range See below
Ambient and fluid temperature {°C) hax. 50
Response time (ms)" 15 or less

Max. operating frequency (Hz) 15

Effective area See below
Manual override Non-locking push style
Lubrication Non-lube
Rounting position Free
Impact/Vibration resistance (mis*) @ 300/50
Protection structure Dust proof
Q Hate 1) According 1o Gynanc parfomman &1.iCot temperaiure 25°C, rated vollage. wilhoul surge voltage suppresser
Nete 2§ Impagci resistance: No mg g drop anpast tes axis and right angte dir
energized and de-energized. {¥alue i the it

Vizration fesiste : test with 45 to 1000Hz 1 sweep, 16 axis and right ang! 3 1]
and ammatre, each one lime when energized and de- energlzed (Yalue in the initiai

stage.)
Solenoid specifications

=Qption

Grommet{G)/{H}, L plug connector(L}.

Electrical entry M piug connector(M). DIN terminal(D)

I AC50/80Hz 100, 200, 24”. 48°, 1107, 2207
[a]ed 24, 6", 12°. 48"

Coil rated voltage V

Allowable voltage 15 to +10% rated valtage
Power consumption W Note) 1 8fwitl " &
(Corront mA) oc Biwith light 2.1) 124V DC:750with fight 87.5)}
— Apparent pawer VA Notel ac Inrush 4.5/50Hz 4.2760Hz [
o
Ude} P24 [Current mA] N [ [1’ AC:
Holding 3.5150Hz,3i80Rz BOVAC
Surgs voltage suppressor DC: diode, AC: ZNR
Indicator light DC: LED{Red), AC: Neon light
R Note) At raled voliage
Option Q
Description | | Model No: Nate
Foolstyle | ooooien | Wihmounting Operating Pressure Range and Effective Area
bracket el screw (M3 X 6) il e one]  Vacuum specification - MPa . Effactive |Weight
AN120MS Forvaite un (R por ave ket " sy Pport R port Portsize} 5eq (mmz) i9)
3 - Noise 2
Sil ¢ bl r
lencer| M5 | (agx 179 |ormeee. s e VZII6|NC.| 01007 | -27kPatod6 | ~100kPato0
Conshrd MEX 08 70
VZ120./N.O.}] 005 ~100kPato ¢ |-100kPato 0.4
Q Note) Regarding YZ120, R poit is a supply port.
Construction
VZ110 (N.C.) VZ120 (N.O.)
JiS symbol JIS symbol
De-energized I De-energized
; A2 ®
_‘;lrsuz‘
< Component Parts
E) No. Description Material Note
£ Body ZDC | Platinum silver
| Push rod | Resin
EXH poppet NBR
. IN.C.] Back up spring
" [N.O poppet spring sus
v
Replacement Parts
+(P) Exhaust port -No. | Description Part No. Naterial Note
% | soensid Assy | SO SIS | 7440
L Epoxy, Stainless
I-3(R) Supplyport | Saensidssy noo ool vZ120
5 N Comemon
| Oring 13X 11 X1 NBR it 7300
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VZ100

Body Ported

Grommet {G), (H) 2035
VZADO-TEO-MS  isining hoie |16

23 _3:M5X038
{Piping port)

<
o

SY
SYJ
VK
& Soomm
(Lead wire length)
s - = Manuat ovenide VT
' 1 (non-locking).
= o
* ' | oo o
o i /W—?o_rma—na_)
N ) - S vP
o a £
Lips] © @ [ 3 ol ©
Bt Ll 1. B VG
1‘ 2—1--‘5*’ . T " + R 111 VP

<
2
N

<
N

7=

\2-M3 X 0.5depth 5
{(Mounting screw)

L. plug connector (L) M plug connector (M) DIN terminal (D)
VZA30-0ILET-M5 VZ1010-1IMO-M5 vziOoo-Obr-ms

[= 57
I w5 -
g¢ /
it il
: A IE!N" : — l [1] |
¥ l H - T !\HTJ E
l (Le:daw?r(e)lengﬂ‘:) o p J
i y ) i
{1 . -H-
iq.;y.:j;l; ..... Ligd)

Q [1: with indicator light and surge voltage suppressor
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Series VZ100
Manifold

Manifold Specifications

Model vV3z101-Ex1 [ VV4z1-20-E511
Manifold Single base/B mount
P{SUP}R(EXH)style Common SUP and EXH type
Valve stations 2 to 20 stations '
A port Position Valve
piping Direction Top
! P/R port ME X 0.8 I Re(PT)t&

Port size Aport M5X 08

] ] P-A: 0.5 (0.028)
Valve effective NZARD A->R: 0.86 (0.048}
area mm®

cve vZ120 R->A: 0.56 (0.031)

A-»P: 0.5 (0.028)

Page on How to Order p.2.4-9 p.24-10

Nete 13 If there are more than 10 stations. exhaust from both sides of manifold.
Note 2} Value at manifold base mounted
Note 3) Not able to use VZ120 and VZ11C on the same manifold base.
Note 4} In case of V2120, supply air to R port and exhaust from 2 port.

How to Order Manifold Base

To order valves and blank plate assembly mounted onto the manifold, fist valves and blank
plate assembly with manifold base.

(Sample)
VW3Z1-01-031 ~ -1 pe. {Manifold base)
VZ4110-5LZ-M5- -2 pes. (Valve)

DXT170-25-1A~ -1 pe. (Blank plate assembly)

Option

Combinations of solenoid valve, gasket individual EXH spacer assembly Individual SUP spacer assembly

and manifold base DXT170-48-1A DXT470-44-1A

found head scraw T
M25x25 i SV i 1
(With spring washer) : washer 1
H | }
|
i i
3 st

Round head scrow

1DXT170-33:3

T DXT70-33-3
ithizs X368 8

M25 X_f}ﬁ)

o o i 1 ey

VV3Z1-01L

Vv421-20-1

i
H

t

t

i

i

1

i

i

i

i

i

!

t

:

Manifold base H

[ s e

Blank plate assembly

'
Individyal SUP sg-acevl

!

DXT170-25-1A

DXT1170-44-1

Round head serew

W25 X7
@ (With spring washer)

e e applctle base Arlcabebese
DXT170-25-2 -01-0 0101,
< i Manifol VVAZ1-20-1 Manifold base VVazZ1-20-r - Manifold base
gaskel ‘

" DXTiT0284
it Applicable base

;
VW3Z1-01-L11) .
VVAZ1-20-031 }\ Manifold base
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01 Type Manifold Base: Top Ported

VZ100

How to Order

Grommet (G), (H)

VV3Z1 —01 1
Statlons
02 |2 stations Option
T ? F: With foot
20120 stations bracket

____.._.-0 —_—
(Mounting hole)

Manual overide (non-locking)

Y
SYJ

8

X

vk
/ ﬁ: gggmm(Lead i elenglh)E
3 mmi{Lead wi
= The bracket is not . / pM5EX08 VT
assembled. 1
Note) @ If there are more than 10 stations, exhaust o " —s-l 1y VP
Q from both sides manifold. 5 i0) ] J oy
@ it is not able to use VZ140 and V2120 on the 9 »gs\‘” A & VG
same manifold base. A B 039218 A '[‘\._,
+ ! e Y 3.1
Applicable solenoid valve 2-04.5 @0“()5 12|13 1 *[gfs“ VP
VZ110-500-M5 Tosnsrg ho) s
P ; Le 4 4-M5 X 0.8
VZ12 I-M5 G IR pord)
Applicable blank plate assembly
DXT170-25-1A vQ
individual EXH spacer assembly
DXT170-48-1A !
Individual SUP spacer assembly R VQZ
OXT170-44-1A
" vz
&
o)
wd 1] VS
(12 \ L laliz! @
\ 4-M3 X 0.5 Depth 4.5
(Bracket mounting scraw)
Station 2 3 4 5 6 7 8 S 10 11 12 13 14 15 16 17 18 19 20
5] 48 64 80 96 112 | 128 | 144 | 160 | 176 | 182 | 208 | 224 | 241 | 256 | 272 | 288 | 304 | 320 | 336
L2 40 56172 88 104120013617 152. 1 168, . 184 {200 | 2161 232:| 248|264 | 280 | 206-1:312 {328
L3 16 32 48 64 80 96 | 112 | 128 | 144 | 160 | 176 | 192 | 208 | 224 | 240 | 256 | 272 | 288 | 304
L4 8 24 40 56 72 88 l 104112071136 152 (168" 184 | 200 | 2167232 :248"| 264 || 280 | 296
L plug connector (L} M plug connector (M) DIN terminal (D)
Applicatle code 0. ¢3.5 to 07
&
585 ig
T LI N
I] : ) 5|
=300 TH
{lead wire ionglh} - fG--. . l’“ A
he =1

Q ) with indicator Fght and surge voliage suppressor
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How to Order

VV4z1 =20 1

Stations

2045
N{Molnting Toie}
\ La

18.5

022 stations Option
? F: With foot
r bracket i
20...P0 stations Manual override
/{ron-locking) G:300mm N
H: 600mm {Lead wiie kngh)
/ _nM5X0.8 ¢
b s /0 (Apor) =
=The bracket is not § [sh "{;‘, fr3ee /’ / memofh ! 7
' o HITY il
Neie) ® If there ave more than 10 stations, supply air to SUP 8 Jogme 5 Gy | O
port on both sices of the manifoid and exnaust frem
EXH port on both sides ¢f the manifold.
it is not abls ta use VZ110 and VZ120 on th same 2-04.5
Hold base. {Mounting hole)}
Applicable solenoid valve 3
{P/R port)
VZ2120-008-M5
Applicable biank plate assembly
DXT170-25-1A
individual EXH spacer assembly
DXT170-48-1A
Individual SUP spacer assembiy
DXT170-44-1A
(14.5) 8 L4 8{14.5 '
AN
{Brackef mounting screw)
Station 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 | 20
L1 53 89 85 | 101 | 117 | 133 | 149 | 165 | 181 | 197 | 213 | 229 | 245 | 261 | 277 | 293 | 309 | 325 | 341
L2 40 56| 72| e8| 104 | 120 | 136|152 | 168 | 184 1.200 |"216" | 232"|.248 | 264 | 280 | 206 | 312.| 328
L3 18 32 | 48 64 80 96 | 112 ] 128 | 144 | 160 | 176 | 192 | 208 | 224 | 240 | 256 | 272 | 288 | 304
=) 8 24140 56 72188 10441420 {136} 152 °168-] 184 | 200:]°216 | 232 | 248..| 284 | 280 | 296

L plug connector {L)

&300 & ]
{1.ead wire fenglh) <

Q . with indgicator light and surge voltage suppressos

M plug connector {M)

=300

{Lead wire length)

DIN terminal (D)

Applicable code 0.D; 63.5 tc 27
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