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Special Project Title High-intensity Magnetic Separator for Mineral
Separation: Induced Magnetic Roll Separator
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Mr.Watcharapong Pathompanich
Mr.Auttaporn Kulathumyotin

Special Project Advisor Asst.prof.Dr. Aree Wichianchai

Department. Applied Physics
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Abstract

Induced Magnetic Roll Separator ,dry type ,was developed and
constructed using the imported magnetic as the separator prototype.
The constructed electromagnet consists of single coil providing
magnetic field strength of 19,000 gauss at the gap between roller and
magnetic pole 2 mm. ,capacity 20 kg/hr. and roller speed 88 rpm. The
efficiency of the constructed magnetic separator was tested and then
compared to that of the prototype separator by separating ilmenite.
The separation efficiency was higher than the prototype magnetic
separator about 10-18 %
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2.2.2 d1suiinanisa (Paramagnetic material)
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2.3 sﬁlnagaﬁeﬂ (Hysteresis loop)
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2 as concentrate. silicon. With taconites, uwd on m
’ product. Oouble tanks oftan used.
hodskmy deced to sbout mid-point of
Counter- saction, 30 Includes festures of both cancurrant and 0.08 760-1200 Otten used as fini emarator, Gives
Current counter-rotation. Wash water increases " agitatian of : . (dia) hing )
to ined perticias and give clesn 20-250 oog 1526.10%0 W.:"::':" and satremely clean
mcmtnu. Tailings pass by mag to - (width) conc :
ta incresse recovery.
“‘9‘;;-'9.0‘ with large ber of ‘00:9 6 .
magnets lup to 44) placed i stationary 210 ° yoke within 0.04 Idia) Used 10 concentrate magratite when
> | High Soeed totating drum (poles siternating). Non-magnetic thrown off 0.05.0.45 ' 300:3000 water is not ‘rudclv a.r.i‘lo. Incorporated
:T: Drum by ifuge! lorce. Mag attracted to drum untd out V' : o ;5 {width) in circuits with dry grindeg. May be used
Z of field regian. Agwanon due to large number of poles grves - with recycle of middiings.
g clean product. 1.9 mis
g to 760 . .
= 1 Bsli-Norton Uses higher intensity magnetic fiald than high speed type 0.13.0.5 {dia) Cﬂﬂclﬂ"l(lot' of cosrse sragnatite in dry
; Type but has only 8-10 sitsrmating poles, : " to 1525 flawsheet. Gives high grate concantrate.
a twidth)
Caroussl cansista of snnulsr box containing a terro- Used for paramagnetic.mnarals.
» magnetic matriz, Matris can be stes! sgheres. grooved & ion of and
= plates. expanded steel, or stesl wool. Carousel rotates Used in remaving small smounts of iran
;, s::uul thraugh high intensity magnetic fisid which induces high 0.01-1.0 <2.0 bearing minersls from chwa C'lv u\d
“ gradient magnetic field in matrix, Feed anters carousal in {tirmen) of i and
F4 magnetic field where magnetics sre retained; rotation P ite. P ) use in i of pyrite
z carmes magnetics out of tieid where they are flushed into a feom coal.
Q launder.
b4
- .
g Camster Fised stee! waool or expanded stael matriz within magnaetic 007.0.3 2130 Wﬁlv used in'lmvﬂwl 1fﬂc on
Type fiald. Feed pulp lo8owed by wash water with magnet on; lllmini 2.0 (din) mingrals from chins clay: similar uses fo
flush magnatic with magnet off. casousst type.
Consists of a saries of revolving laminatad rofls formed of
alternate magnetic and ron-magnetic discs. Rolls are C ion of dry ¢ 9
high intenaity stationary ls. Widely used.mBesch sands
Induced rnoqnomad by mﬂu:non tram .q . materials. y
Rotl i v y from 0.01-0.10 <2.1 2504'1 ?00 ndosln {see Appendie) Alv0 used wih
tug. u:lwﬂ tag: dﬂloc(od by fisid. Genaral {diai ite. and in
> practice is to have three rofls of incre. clesning ulw:.,’md and Addspar.
= magnenc lield strangin, aciweved by reducing gao. Suod
A
z leed desirable.
w
z .
z Sirmilsr use 10 induced roR but livuted to
3 Mgh valus mmersis suchas cassiterite,
g Etectromagnet with poles separatad by belts Magnet lifts ite. e, snfitung
> | Cross Bett magnetcs from thin layer on leed helt (o crass beit against 0.02 20 450 ewrtarals. Can be used 1o multonsously
[ uppet pole. Upper pole comes to sharg sdqe. lawer pole i (width) N ber of is wrth 8
Q flas; this gives high fieid gradeni n gep. range of susceptibiities. Sved whare
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0.2 2,900 0.5 4,100 4,000
0.4 4,800 1.0 8,000 6,000
0.6 7,200 1.5 9,600 8,800
0.8 9,600 2.0 11,200 10, 400
1.0 10,800 2.5 12,400 11,600
1.2 12, 400 3.0 13,500 12,400
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8.0 - 15,800
8.5 - 15,800
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NON-MAG| ®aiulua 7 2 4.5 0.0167
115 1un 12 10 11 0.0407
N3 81 88 84.5 0.3129
524 = 0.3703
320 1.9673




& 4 & 4
NFNAADINTIN 3 UasnIIn 4

° w 8 o &
MNSEME I 100 156 2 959

£ 4
NSNIABINTIN 3
d1515um Salulua = 1.2263 An.,m%1um = 0.0715 AN., MW = 0.6764 nn.

annuLile
. g”
us wiin (an.)
& d & 4 & d 4
f%an 1 a349n 2 as49n 3 1[0t
MAG datylua 84 85 90 87 1.1833
TN 4 .3 3 3 0.0408
51 12 12 7T 10 0.1360
524 = 1.3601
NON-MAG| dainlua 8 6 7 7 0.0430
M3ILun 6 5 3 5 0.0307
510 84 89 90 88 0.5404
5 = 0.6141
524 1.9742




& A
NINNABINTIN 4
A v
a1515u0u dasulud = 1.2675 An.,n151uM = 0.0525 An., M5 = 0.6613 nn.

snuile
us siwin (an.)
& d & 4 & 4d -
590 1 34N 2 A3din 3 198y
MAG daiu lud 94 88 87 90 1.1957
M3 1UA 0 2 0 1 0.0133
N30 6 - 10 13 9 0.1195
59 = 1.3285
NON-MAG |oainlun 19 a 10 11 0.0718
M3 IuN 7 7 5 6 0.0392
3w 74 89 85 83 0.5418
524 = 0.6290
524 1.9575
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recovery grade
- ll o
1 20l fun 0.9741 0.7950
(rpm=113) 518 0.6450 0.8100
o o
2 satylua 0.9865 0.7650
(rpm=100) 19579 0.5747 0.8450
- . [ 4
3 daty lua 0.9649 0.8700
(rpm=88) n318 0.7989 0.8800
- [ 4
4 darulua 0.9433 0.9000
(rpm=70) sy 0.8193 0.8300
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FEATURES

Display by seven segment LED (3 figures)

High stability frequency control

High performance DC brake (option to dynamic brake)
Complete protective, functions .
Sub-frequency setting and jogging operation

Single (up to 5 HP) or three phase input

Motor control center compatibility

.Maximum frequency up to 120 HZ

Maintenance free with the use of the induction motor
Isolated control circuitry

Two seperately terminated references

Easy to interface with P.C and P.L.C

Lower current and high torque with soft start
Adjustable acceleration/deceleration

Wide assortment of options is available in

software form for installation
APPLICATION:

Metal working machine
Food machinery
Printing machine
Paper making machine
Textile machinery

Air flow control

. norea Iy

Inverter

caon

{

Metal Working
Machine

Power
Supply

=

3¢ IM

Textile

Machinery



Standard Specification

RM2-220V Scrics

S]["]F\x 00} 001 ] 0n2}003]005]7.5] 010 015 020] 025] 030} 040] 050) 06X 075] 1008 150
Nominal motor rating (Max. 1IP) _%_ 1 2A 3] 5|7.5] 10} 15t 201 25 30 40 50| 60 75| 100) 150
Continuous output capacity (Max. KVA) | t.1] 1.7]3.1]4.216.5|9.2]12.6/17.6 23.3| 28] 34] 441 55| 67| 84| 115| 160
Continuous output RMS current (Max. A) | 3 | 4.5 8 | 11 171 24 33| 46| 61 ] 75 90| 115] 145] 175| 220{ 295| 405
input power supply Voltage AC220VE10% » 200V 10%
and tolerations Frequency 50/601z. 3 3z
Output voltage(Max.) 34 220V/200V
RM2-380V/440V Serics '

00t] 002 |003 005 | 7.51010) 015] 020 | 025 | 030} 040] 050} 060] 075| 100] 150
Nominal motor rating (Max. lP) 1 2 k] S |7.5] 10f 15} 20 25| 30| 40| 50} 40| 75| 100} 150
Continuous output capacity (Max. KVA) | 1.6 3.3 [4.6] 7 {9.0| 13| 18] 24| 29| 33 46| SGj 66 84f 104 165
Continuous outpul RMS current (Max. A} | 2 4 6 9 12 17| 24| 31| 38| 43| 61| 73 87] 110} 137] 204
input power supply Vol tage AC3BOVE 109 » 440VE10%
and tolerations Frequency 50/601z % 32
Output voltage(Max.) 34 380V/440V

Frequency control range

tHz~12007 -

Frequency accuracy

+0.5% for Max, [recquency.

Control method

Sinusoidal P¥M continl.

Overload capacity (current)

1509 for 60 scconds, inverse time characleristics.

Acceleration/Decelleration time

0.2~150 sceonds(S0/60Rz), 0.6—150 scconds{100/1201!z), indcpendent adjustable

Voltage/Frequency ratio

32 Patterns sclectable, 5.01—5.16(50/1000z), 6.0)—6.16(60/1201z2)

Analog frequency sctting signal

PC 0—5V and 0—10V, X 4—20mA

Indication(Scven-segement
digital display, 3 ¥#igures)

Output lrequency, V/F Ratio, [requency setting signal, accel./decel. time,
synchronous speed is indicated and first fault display by causc.

Toverter trip and crror message

0.C.1:0vercurrent -accel. 0.C.2:0vercurrent -const, speed
0.C.3:0vercurrent -decel . 0.F.1:0vervol tage-nccel.
0.E.2:0vérvallage-const. speed 0.E.3:0vervol tage-decel.
0.1 :Overload-motor 0.L.1:0verload- inverier
O.H :inverter heatsink overheating.
FR :Freerun LE :Power source undcrvoliape

P.0 :Momcntary power failurc over
15ms

HE :Powcr soutce avervoltage

C.P.U:Micropracessor error.
cu0 :Analog frequency sctting signal crror.
-+~ :Forward/Reversc opcration error.

..

Auxiliary Protective functions

Accel . /Decel. stall prevention, short circuit for output terminal.

Speced setting

Main-frequency and subfrequency Independent setting

jogging opcration

Sctting frequency is kept at SHz(50liz)and Glz(60Hz)

Ambient condition

Place of installation: Indoors Altitue:Not more than 1000m above sea level.
Amblient tempcrature:—10Clo 40°C  Vibration:less than 0.50

Retative humidity:90% RH or less(non-condensing atmosphere)
Atmpophere:non-corrosive or non-explosive gases, nonstcams or nondusty,

and don’t install in direct rays of the sun.

Construction

Enclosed box type(nondust proof construction)

Cooling method

Setf-conting type(np to SKVA),Forced ajs-Cooling type(over 7.5 KVA)




TERMINALS

The following figures and descriptions are given to help
the uscr decide what inputs and control circuit to
incorporate into the ovcrall system and identify the
appropriate connccting points of terminals.

6.1 Main circuit and Control.circuit (Function of connecting
points of terminals refer to table 1)

(1) Main circuit : Refer to figurc 3

R S T U v W P N

N T
T T NOTOR

POWER SOURCE Connect toD.C braker only

¥ polarity with care when connecting

D.C brake (option)

( FIGURE 3 )

(2) Conirol circuit : Refer to figure 4

K0

ONJOLF _
. ] | | ;og

(100) 2X FRE REV COM WD RST +5V Vin GND lin Ta Tb Te

L J J | |
RESET FAULT CONTACT
FORWARD ROTATION OUTPUT
REVERSE ESBT{/L\‘(T)?ON ‘ CURRENT [NNPUT @
C VOLTAGE/CURRENT INPUT ©
e VOLTAGE INPUT ®
SUB-SETTING FREQUENCY R N)cé e I
JOGGING REFERENC SE

(Figure 4)



TABLE 1 DESCRIPTION OF MAIN CIRCUIT AND CONTROL CIRCUIT
{
i
= MARK FUNCTION DESCRIPTION
= R.S.T Power 3 Phase power source
53 Source (1 Phase Power Supply Connect to R.S.UP to SHP)
E% P.N. D.C. brake dynamic brake (option)
Terminal
3X(10G) Jogging 3x-COM connected, sctting frequency
is kept at 5/6 liz
2X Sub-sctting 2x-COM connected, sub-frequency is
Frequency sctted by VR4
FRE Free Run FRE-COM connccted, free run operation
REV Reverse REV-COM connected, reverse rotation
Rotation
é% COM Common WHEN DELIVERY FWD-COM has connected
2 :
o FWD Forward FWD-COM connected, forward rotation
] Rotation
8 — - .
3 RST RESET RST-COM connected, INVERTER resct
+5V Reference Reference voltage +5V
Voltage Max. output current 10 mA
Vin Voltage Analog frequency setting signal
Input -+ DC O~ 5Vor DCO ~ 10V
I onp Voltage /
Current Ground
Input —
lin Current 1in-GND DC 4 ~ 20 mA
Input 4 '
Fault Normal running Tb-Tc:closc Ta-Tc:open
Ta-Tb-Tc Contact Fault operation Tb-Tc:open Ta-Tc:close
Output Contact Capacity AC 120V 5A

NOTE :

ANALOG CONTROL SIGNAL PRIVILEGE :

FRE > 3X > 2X > Vin or lin




FIGURE 5 SYSTEM WIRING DIAGRAN

NI TIl-RY
—0 t‘ R u
—0 ! S
.__O)\
T
, ¥ ~ MORTOR
50/6011z ~
P DC Brake
(option)
N
JOGGING
SUB-SETTING FREQUENCY
ON/OFF .
FREE .RUN
REVERSE ROTATION
COMMON
FORWARD ROTATION
RESET
N
= 1SOLATED WIRING
TABLE 2 RECOMMENDED WIRING SIZE
RM2 220V SERIES(mm) RM2 380/440V SERIIES(md)
(1ip) MAIN | coNnTROL |GrounpING | MAIN | CONTROL | GROUNDING
CIRCUIT | CIRCUIT WIRE | CIRCUIT | CIRCUIT WIRE
1 2 2
2 2 2
3 2 2
5 3.5 3.5
7.5 5.5 3.5
10 8 0.75 3.5 5.5 0.75 3.5
15 14 8
20 22 8
25 30 14
30 38 22
40 60 30
50 80 30
60 100 38
75 100 60




ADJUSTMENT

’ OoN | o 32
DSW Settin Functi B — ®
T o aHE O REIEIE
O DSW RSW VR1 VRZ VR3 VR4 VRS
==l 0 - 5V DC ' i .
123 ——
ON
159[;] (mput Signal | 0 - 10V DC VR1( RSW set to 9
50Hz 5.01 6.01 GOHz
ON
ulll 4 - 20mA BC
123
ON
DDQ 1 - "60Hz
123 . :
o Output Signal
oom 1 - 120Hz
123
' J
RSW Display Funtion
2 Output frequency : I
@‘ 0 - 60/120(Hz) :
@ Accel. time — Accel. time VR2
0.2(0.6/120Hz) - 150(sec) @
w Decel. time :
0.2(0.6/120Hz) - 150(sec) ~— Decel. time VR3
@ Sub-setting frequency : @50
“| £0-60/120(H i
@ /120(Hz) \ Sub-setting VR4
- Accel . /Decel.time for . frequenc
@ sub-setting frequency : 9 Y @
A 0.2(0.6/120Hz) - 150(sec) \ 0 Ha 60/120
@ Rotat}on of t}-poles motor: Accel./Decel . time YRS
0-180/360(x1/10 rpm) for* sub-setting
3 — frequency @
@ Rotation of 6-poles motor: 150
B 0-120/240(x1/10 rpm) S0Hz 5.01 6.01 60Hz VR1
@ Rotation of 2-poles motor: @
= 0-360/720(x1/10 rpm) S 16 L 6
o Input sigral level:
@ 1.(DSW2 OFF) 0-5.0(V)
2.(DSW2 ON) 0-20.0(mA)
)
@ V/F Mode 5.01-5.16 6.01-6.16 —_



9.0 INDICATING CONDITIONS/DISPLAY
INDICATING CONDITIONS
FWD DISPLAY ADJ CONTENT
RSW ] DS W .., COM
REV
0 - 60/120| -
CLOSE FREQUENCY
0 - 50/60
0 OPEN ——— - NO COMMAND FOR FWD/REY ROTATION
LE - POWER SOURCE UNDER VOLTAGE
20N OPEN cu - LESS TIIAN 2mA OF CURRENT INPUT
1 0.2 - 150 VR2 | ACCELERATION TIME
2 0.2 - 150 VR3 | DECELERATION TIME
3 0 - 60/120) VR4 | SUB-SETTING FREQUENCY
! ] U2 10T yps | SURTHEMTAS ARIGUREYTION TN
CLOSE 0 -180/360 ROTATION OF 4-POLES MOTOR
OPEN 4r.0. NO COMMAND FOR FWD/REV ROTAT]ON
5 4p B POWER SOURCE UNDER VOLTAGE
20N CLOSE cul LESS THAN 2mA OF CURRENT INPUT
CLOSE 0 -120/240 ROTATION OF 6-POLES MOTOR
‘ Lo e O COMIAND FOR_PHD/REY ROTATION
or PFOWER SOURCE UNDER VOLTAGE
2 »ON CLUSE T cu0 LESS THAN 2mA OF CURRENT INPUT
CLOSE 0 -360/720 ROTATION OF 2-POLES MOTOR
7 OPEN 2r.0. _ NO COMMAND FOR FWD/REV ROTATION
2r POWER SOURCE UNDER VOLTAGE
20N CLOSE cu0 LESS THAN 2mA OF CURRENT INPUT
2-->0FF - 0-5.0 VOLTAGE SIGNAL INPUT LEVEL
8 20N - 0-20.0 B CURRENT SIGNAL INPUT LEVEL
9 5.01-6.16 VR1 } V/F MODE
FAULT DISPLAY PROTECTIVE FUNCTIONS
0.C.1,0.C.2,0.C.3 OVER CURRENT
0.E.1,0.E.2,0.E.3 OVER VOLATAGE
0.L. 0.L.1 OVERLOAD
0.1 INVERTER HEATSINK OVERHEATING
FR FREE RUN
LE POWER SOURCE UNDER VOLTAGE
HE POWER SOURCE OVER VOLTAGE
c.p.U MICROPROCESSOR ERROR
cu0 QRQSRG FREQUENCY SETTING SIGNAL
— - FORWARD/REVERSE OPERATION FRROR
P.0 MOMENTARY POWER FAILURE OVER |5ms
NOTE : Display valuc multiplicd by two cquals real voltage level when DSW-1 0




FAULT DISPLAY AND TROUBLE SHOOTING

MORDA inverter - RM2 scries equips with the complete protective functions,

If fault display is actuated, inhcrent device Tunctions are missed by trouble occurrence.

Correctly comprchend the probable cause by referring the below listed checking methods,

and then apply appropriate couvntermeasures.

DISPLAY
OR CONDITIONS PROBABLE CAUSES AND TROUBLE SHOOTING
PROTECTION
OVER CURRENT L.Inverter capacity does not match the motor rating.
(1) 0.C.1 (1) ACCEL. 2.Accel. or decel, time is too short.
(2) 0.C.2 (2) CONST.SPEFD [ 3.fhverter fault. (accel. and decel. -time is adjusted by VR3
(3) 0.C.3 (3) DECEL. and VR4 respectively.)
OVER VOLTAGE 1.Power supply voltage is too high.
(1) 0.E. " (1) ACCEL. 2.Dccc[crnling time is too short.
(2) 0.E.2 (2) CONST.SPEED Decelerating time is adjusted by VR3.
(3) 0.E.3 (3) DECFL. I Installing dynamic brake.
___ OVERLOAD | Overlomd cnpﬁcily is approximately 150% load of current for 1 minutc,
(1) 0.1. (1) MOTOR. V. Adjust hoost(V/F) to mateh your motor if
(2) 0.L.1 - (2) INVERTER trip at low speed.,
2.Check the current of motor, change a bipger capacity inverter
il over rated current.
1.Cleaning the heat sink. .
0.1. INVERTER JIEAT 2.Check cooling fan is still working.
SINK OVERHFATING| 3.Change a cool place to operate, if the ambient temperature is
too high.
POWER SOURCE Power supply voltage is unsufficient.
LE - UNDER VOLATAGE Check the input voltage, il over the rated voltage.
POVER SOURCE Power supply voltage is too high.
HE OVER VOLATAGE Check the input voltage, if over the rated voltage.
C.p.u, MICROPROCESSOR RESET the inverter, or check grounding
ERROR
—_—— FORWARD/REVERSE | Correct the setting
OPERATION ERROR
cu0 Analog frequency setting signal error.
Less than 2mA of current input.
MOMENTARY POWER ]
P.0. FATLURE OVER ‘15 | Then cheok and correct the power supply RESET the inverter.
ms
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: T 3157 .4
| ,Dime’nsmns 36 x72mm X%

Usine et sidge social : BOURGUEBUS
N° Tel. : (33) 31-85-80-00

Direction Commercial et Service Expor!
BP 144

77315 MARNE LA VALLEE
Cedex 02

N° Tél. : (33) 60-17-53-53

. B“_Syrelec __J

C3Ar-se—- )

SPECIFICATIONS -+

Sower supply Un ..... 3 VOC lithium battery - interchangeable - 5 years life
depending on the applications. :

display ......covvevceinnan § digits - liquid crystal - height : 10 mm
... 1slow counting input (terminals 1 and 2) with voltage
free contact

Minimum time (or closed contact : 10 ms
Minimum time for open contact : 20 ms
Frequency 20 Hz maximum with de-bounce

1 high speed counting input (terminals t and 3)
by NPN transistor 10KHz maximum or

by PNP transistor 1.2 KHz maximum.

lote : If scale factor > 1, max. frequency = L%‘%
high fevel : from 1 to 15VDC
low level : from 0 to 0,7VDC

iput impedance ...... Slow counting : 100 KQ/ + 3VDC
High speed counting : 27 KQ 7 + 3VDC
leasurement .......... Type _1
Tau
Sample time : 0,7s
Limit time of measure : 10s

zale factor ............ 0,001 to 9999

ecimal point ........... 4 programmable positions
1 (- JOR ... X1 or xt0

mebase ............. Crystal controlled

ate : A power supply must be provided for a sensor

PRESENTATION AND ENVIRON!
laterial .................... CYCOLAC X 17
rotection class ....... Nema 4 x
lounting ........c.eueee Clips with screw
onnection .............. 5 screw terminals on back side
perating
mperature ............. 0°C + 55°C
lorage
mperature ............. 0°C to + 70°C

‘=" PROGRAM MODE : .
Toanter tha program mode, a connection mustbe made between teiminals
I and 5,

To select the programming :

press and hold lhe[i—] key,

press the IZ_] key to select the steps (scale factor, decimal point,

ate x1 or x10).

Rate scale factor programming
NOTE : the scale factor must be ditferent from 0.

Coef. = Rpx X Dec. -
n

» : multiplicator -

px =1 - items/second

ipx = 60 — items/minute

Dec. : decimal point factor determined by the desired decimal point

position.

Decimal point position Value
XXXX 1
XXX.X 10
XX. XX 100
X. XXX 1000

n : is the number of pulses per item from the sensor.

- Example
Pulley rotation in rev. / min.
A sensor gives 250 pulses by revolution

Coef. =60 x 1 = 0,24
250

. Scale tactor programming

(4]
L__ Digit increment

Digit selection

After incrementating the selected digits still press @ till the apparition of
"d" on the right of the display, then press @ to select the position of the
decimal point.

(4]

«

Decimal point
movement

- press the [4(] key, and then the [A] key to reach next screen.

. Programming of decimal point assigned to display

I

«

Decimal point
movement

- press the [€] key, and then the [A] key to reach next screen.
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. Rate x1 or rate x10 = B CONNECTION DRAWINGS ':
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3) ||High speed counting input

36
O
33

p -@. Slow counting input
rogram-
ming © @ Common
L selection x1 or x10 Slow counting High speed counting
free contact dosure NPN transistor or voitage level
610 1SV
Selecting x10 will add a zero on the far right of the display and does not 2l 3 1.5K0
change the decimal point position. 1 __.—_-] f l
1
. Pro datlo
High speed counting Front reset enable
To exit the program mode, apen the connection between terminals PNP transistor ‘
1 and 5. Display of “"R" on the left. 810 15V
3 5 1
1 ov l I
USER PRECAUTIONS ;.
To improve the battery life we recommand to use a high unput voltage level in the limits indicated
10 31,75
A {A___ Syteies )
[ Panel cutout
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