SS502—03544

INSTRUCTION MANUAL

I O IR

OPTICAL INTERFACE SENSOR
MODEL : OX 4 0 H

[ssued Sep. 03, 2003

NOHKEN INC.




MUST BE READ BEFORE USING

- This manual is for standard specifications. Read the other manuals for explosion-proof
specifications.

- This manual descries the handiing, inspection and adjustment of the sensor. Read
and understand this manual before installation.

- Any documents andfor directions from Nohken and the agents aside from this manual
shall be preceded.

- Save this manual to refer when you need.

- If you have any questions or comments about this manual and/or the sensor, ask

Nohken's sales office.

Signal words in this manual means as follows:

indicates an potentially hazardous situation which, if not
/AL C AUTIO N |avoided, may result in minor or moderate injury.

Indicates exceptional cases and attention for handling of

A NOTE Sensors.

Indicates prohibition. The explanation with this manual should

always be followed.

Indicates directions. The explanation with this manual should

always be followed.
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AN CAUTIONS

- Since this sensor is not an explosion-proof construction, do
not use wnere flammable gas, explosive gas or the vapor exists,
Otherwise, explosion the gases and/or the vapor may cause
serious disasters. Use explosion-proof sensors at hazard areas.

- Do not modify or disassemble the sensor. Otherwise, the
sensor may be damaged,

- Operating test shall be conducted before practical use. If
malfunction occurs and the accident is predicted, the remedy
shall be administrated by using another sensor with different
operating principle in parallel.

- To prevent from electric shocks such as lightning and the static
electricity, provide conductor or the surge absorber. Otherwise, the
sensor may cause malfunction, damage, ignition, electric shock and
injury.

ADANOTES

- Do not give strong shocks to the sensor. Dropping, throwing,
striking and dragging the sensor, for example, are to cause strong
shocks and damage the sensor.

- The specifications such as ambient temperature, maximum voltage
and the power rating shall meet the conditions. Otherwise, the
sensor may cause malfunction, damage, ignition, electric shock and
injury. Read and check the clause of specification in the manual or
specification sheets.

* Operating test shall be conducted before practical use. |If
malfunction occurs and the accident is predicted, the remedy shall
be administrated by using another sensor with different operating
principle in parallel.

=Ek-NZI-L- 9%
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ANOTES

- Check the chemical compatibility with the material you want to use.

- When carrying, installing and removing the sensor, hold the flange
or the piug part. Otherwise, the flange or the plug may drop off from
the housing and be damaged.

- The sensor which is 50cm or longer

Do not leave the sensor upright, but lay it down on the floor.
Otherwise, the sensor andfor the surrounding things may be damaged
or get injured if the sensor falls.
- Earth terminal shall be grounded JIS Class D ground
(earth resistance maximum 100 Q).

L)
Otherwise, the electric shock may occur. 0

- To prevent from electric shocks such as lightning and the static
electricity, provide conductor or the surge absorber. Otherwise, the
sensor may cause malfunction, damage, ignition, electric shock and
injury.

- When connecting inductive load or the lamp load to the relay output
contact.

To prevent overvoltage and overcurrent, provide a protective circuit
to the load. Otherwise, the contact may be damaged.

INTRODUCTION

A. This manual specifies standard specifications of this product. Some specifications
may be different from your product if you order the custom-made product.

B. A variety of specifications are available to meet your process conditions, such as
installation conditions, chemical compatibility, and so on. We are glad to offer
suggestions to assist your decision.

C. If you have any guestions or commenis for the contents of this manual, ask Nohken's
sales office written on the front cover.

D. Nohken Inc. pursues a policy of continuing improvement in design and performance of
this product. We will supply the alternative parts or complete new products required
to repair or replacement.

E. Specifications are subject to change without any obligation on the part of the
manufacturer.
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WARRANTY & DISCLAIMER

A. Nohken Inc. warrants this product against defects in design, material and workmanship
for a period of 1 (one) year from the date of original factory shipment.

B. If defects occurs during the above-mentioned warranty period, Nohken will, at its
option, replace or recondition the product without charge. This shall constitute the
exclusive remedy for breach of warranty.

C. Nohken Inc. makes no warranty with respect to:

C-a Failure not to comply with instructions of this manual.

C-b Failure or damage due fo improper installation, wiring, operation, maintenance,
inspection and storing.

C-c Product which has been in any way repaired, altered or tampered with by others.

C-d Product repaired or modified by using undesignated parts, subassemblies and
materials,

C-e Direct incidental or consequential damages or losses or expenses resulting from
any defective product or the use of any product.

C-f Objective of the sensor is clearly specified in chapter 1, PURPOSE OF USE.

C-g Inevitable accident such as acts of God, force majeure, radioactive contamination
and so on.

THIS WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPQOSE.

-ADD 4~




IMPORTANT USER NOTE

Il is essential for Lhe user ito read (his manual carefully before installing

and using the model 0X oplical tvpe inlerface sensor.
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[. PURPOSE OF USE

The 0X seriecs optical interface sensor consists ol a sensor lo detect a measuring
malerial and a converler to converl a deleciion signal to a relay output signal.

[t is developed (o detecl Lhe material deposited mainty in liguid. Il emplove the
transmission system when Lhe deposition passes belween the deteclors {infrared
emitting diede and pholodeteclor) at the ends of the twe FEP lubes inserled inlo
liquid, existence of the deposition is delected. This enables also detection of the
interface beiween two liguid wilh different transparency

A pulse modulated infrared rav is used as a itighl source, and it is not almost
effecled by the smudge on the lube surface, less {ransparent liquid or noise caused
by an external dislurbing light.

2. PRINCIPLE OF OPERATION

The operation principle block diagram is shown in Fig I
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The infrared emitiing diode and photodetector are located oppesing each other.

The emiited light is interrupled or attenuated by the material passing between these
two elements. In other words, when the detectors are set in liquid, the iight is
interrupted or largely attenuated when the detectors are buried in the deposition
though the light passing belween and the infrared emitling diode and the pholodetect
element is little allenualed. This change is detected and converted Lo an oulput
signal.




3. SPECIFICAT

Standard

specifications

[ONS

of sensor

Temperature of:
In container
Housing

Material
Housing

In container

Contact raling
Max. contact capacity

Insutation resisiance

CX40H

-10 to +70 €
=10 Lo 55 T

Aluminum die casting (ADC)
(Acrylic coating
304 Stainless steel (SUS 304) and FEP

WS e Kes A ]
L
By Red LED

H ON:When the object is detected, the relav is energized.
L. ON:When the object is nol delecied, the relay is energized

200V 3 A AC Resistive load)
30V 3 ADC (Resistive load)

1500 V AC 1 min.
{Between power supply, output terminal and housing. )

500 V DC more i{han 100 MO

(Between power supply, ouilput terminal and housing. )




3. 2 Compoenent name s and dimensions o f sensor

The sensor component names and dimensions are shown in Fig. 2.
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4. INSTALLATION

4., 1 Unpacking

When unpacking, exercise caution and do not subjeci the sensor to mechanical shock
by dropping it on hard surface. Afier unpacking, visually check the sensor exterior
for damage.

4. 2 Installation l]ocation
This unit should be installed in an area which meets the following conditions:

(1) The temperature range in container is -10 T to 70 T

{2) The ambient lemperature range of housing is -10 € to 55 T
(3) Humidily and vibration are low.

(4) Ample space is provided for maintenance and inspection.




4. 3 Insta

A typical

The 0X 40 is provided with a }IS 5K 65A flange.

b

alion
instaltation exapple is shown in Fig 3.
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It is installed on a compalible

mating [lange on the container wall at the interface where vou wish to delect

malerial.
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CAUTION : When using the urit outdoor,

detector is not exposed to direct sunlight.
shielding plate o biock the sunlight.

instatl it in a place so that the

{Otherwise, cover the detecior with a

0. WIRING

Connect the wires according to Fig. 4.

The ferminal screw is M3.

i
O |a o o|lo]
0 o0V 200V B C A
(110V) {220V) 250V 3A AC (Resistive load)
120V} (Z240V) 30V 3A DC {Resistive lond)
Fig. 4




6. ADJUSTMENT

6. 1 Names and functions of adjustment

VE 1: Sensitivity adjusiment Lrimmer
Adjusts the amplifier gain in
{he converter
VR 2: Time frimmer
N Adjusts the delay lime from
Swi1 T T ALE] the retay operation.
h LED VR 3: Optical current adjustment t(rimmer
T Adjusis the current supplied to the
infrared emifting diode of the
SENsor.
SW 1. Operalion change-over swilch
H ON: When the obiecl is detected,
the relay is energized.
VR L. ON: When the object nol is delecled
' the relay is cnergized.

SW 2: ONTIM, OFFTIM change-over switch
Adiusts the delay time from
delection of measuring material
to relay operation or non-detection of
measuring material

LED : Operalion indicator

Fig. 9 Lighis up when the relay is
energized.
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6. 2 Adiustment

(1) Initial setting

Set each adjustment as follow before adjusiment.

VR 1: Middle (12 0'clock position) @

VR 2: Min. {counterclockwise)

VR 3: Min. {counterclockwise) @
SV 1 R ON  (eft side) MBI
(1

oW 2: ONTIM eft side) HONJI_JON




(2) Sensilivity adjustment
The sensitivily of this unit 18 delermined by Lhe currenl supplied to the
infrared emitting diode and the amplifier gain.
First, make rough adjusiment with the oplical current adjustment t(rimmer (YR 3),
then make fine adjusiment with Lhe sensitivily adjusimentl lrimmer (VR 1)
Make adjustment in the following procedural from the initial setting

CAUTTON: In the case of deteclion of the interface beiween fwo liquid
lhe deieclion is Impossible when there is ne difference in color or transparency

between the two liguid.

a. Separale lhe detector at the sensor end from the measuring material (sel in
the fiquid of higher (ransparency in the case of detection of the interface
hetween two liquid), and confirm that the LED oul.

b. Bury ihe detector in the measuring material (set in Lhe liguid of lower
fransparency in the case of detection of the inlerface between two ligquid)
and turn VR 3 gradually clockwise (7)) and stop when the the LED on

Rotating direction Optical current
Clockwise {7 | Weak (high sensitivity)
Counterclackwise (7)) Strong (iow seasitivitvl

When the LED on without turning VR 3 (fullvy counterclockwise position@},
adjusiment 18 unnecessary.

Usually, the unit is operable in this state, bul when the sensitivity needs
to adjust slightly with the liquid is lurbid or the measuring material stuck

to the sensor, use YR I.

Rotating direction Sensitivity
Clockwise () | high
Counterclockwise () | fow




(3) Setting of the operatlion change-over swiich
The retay operation state can be changed wilh this switch
« H.ON: The relay is energized when the measuring malerial 1s delecled.
+ L.ON: The relay is encrgized when Lhe measuring mwaterial is nol detected.

Operation change-over swilch @ H.ON Operotion change-over switch @ L.ON
oL A
LED o LED S
® e ND -] o————-0 N
OF F e NG OF —oNC
Internalrelay internalrelay
==
i LED e LED o C
,/Q\, P NQ f/C‘); e NO
ON o0 N[ 0N ooty N
relay internalrelay (relay Internclreloy
energized) energized:

(4) Selling of delay time
Delay time from detection of measuring material to the relay operation can be

set with Time trimmer (VR 2}
< ONTIM (SW2 left side) : Sets a delay time from detection of measuring
material to the relay operatioa.
« QFFTIM{SW2, right side): Sets a delay time from non-deteclion of measuriag
material to the relay operation.

The setting range is about 0.5 io 10 seconds for both Lrimmer.
{Rotating direction: Clockwise (7)) makes a delay time longer.)

NOTE: With ONTIM and OFFTIM trimmer, the roles of ON and OFF delay for the
relay are switched as follows according to Lhe setiing ol the operalion

change~over swiich.

H. ON L. ON
ONTIM ON delay OFF delayv
OFFTIM | OFF delay | ON delay




7. MAINTENANCE

A unit used in sticky malerials must be cleaned Lhe detector ai periodic
intervals. Tighien the housing cover and cable gland to protect the sensor
fromrain, splashing waler, and so on.

§. TROUBLESHOOTING

SN CAUTION
Use the following chart Lo troubleshoot ihe malfunclioning sensor.
If your remedies are unsuccessful, ask Nohken for repair and replacement

Problems Possible causes Remedies

Detector is covered by 7Pgwg[_§qpp}y_ppl_gqqgggjed. 777777 Connect the power.

materials. Insufficient pover supplied. | Repair or replace suwply.

Relay de-energized. Miswiring. Wgy?_bgﬁggg[ly: 7 )

LED out. Wi}ing Ieadinéﬂfaﬂéoniroi may Replace cable and wire
_be defective. correctly.
Set for improper the | Change the change-over
Lpﬁﬂpgefoyer_§wjtch. _____ gwjtch
aterfal oo transpareat, | Change T proper sensor
‘Detector is damaged. " | Replace semsor.

Detector is not covered Insufficient power supplied Repair or replace power

by materials. {0 supply.

Relay energized. Miswiring, | Wire correctly.

LED on. Set for improper the Change the Change:6¥éf—___
_change-over switch. | switch.
Heavy_éiéég:}f{_yﬂq_§gtect§@: _____ Cleéh_}ﬂf[ééiiéﬁ"bé}%ﬁi mmmmm
Temperalure of in container | Replace sensor or hﬁﬁﬁééMA
Clexceed TOT). the proper sensor. k
Detector is benl or damaged. Replace semsor.

Eelay chatlered. Insufficient power suppiied. Repair or replace power
________________________________ supply.
loose cable. | Tighten comnection.
Material too [lucluant. Use a time-delay relay.
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