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Photo Sensors for Steel and Heavy Industries

HMD Overview and List of Models
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Photo Sensors for Steel and Heavy Industries

Detection Field of View Characteristics (Typical example)
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Photo Sensors for Steel and Heavy Industries

CMD Overview and List of Models
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Photo Sensors for Steel and Heavy Industries

Directional Characteristics (Typical example)
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F D'A300 P series

FD-A300P is a series of optical fiber-type hot metal
detection photo sensor (HMD) that directly detect infrared
energy emitted from heated material (steel products,
etc.).

Equipped with a controller that employs an 8-bit
microcomputer, this intelligent hot metal detection sensor
integrates various functions.

Fiber type / HMD

"l Features
© Sensitivity adjustment unnecessary: auto sensing
mode
Auto sensing mode automatically adjusts the operation
level based on the received light intensity at detection
of heated material and manual mode that allows
manual setting of operation level are available.
© One sensor for a wide range of temperatures
Two different ranges for low and high temperatures
can be switched with external signal and support low
and high temperatures.
© Numerical indication of received light intensity
convenient for operation level setting
Received light intensity at detection of heated material
is represented in value between 0.1 and 10.0 for
arbitrary setting of output operation level.
Broad dynamic range of amplifier allows numerical
expression of wide range of temperatures of heated
materials in analog quantity, which, unlike the
conventional HMD sensitivity adjustment, facilitates
setting of operation level in concrete figures.
Recall function: received light intensity detected in the
past viewable
Maximum received light intensity of heated material
detected is stored to allow viewing during non-
detection.
Eight most recent maximum received light intensities
of heated materials are stored to allow viewing of
previous received light intensities in figures by
selecting a mode.

TAKEX



FD-A300P

Ordering Guide [Hood]
The FD-.AISOOP Sgrie.'s. does not have set model Nos. Order Type Length Model Applicable optica head
by specifying the individual model Nos. of components. 120mn F38A
Models marked with * compose a set shown on the 200 F38A-02
. mm -
previous page. B | Standard-
Example el view 300mm F38A-03 OHA
(9]
For ordering sensor with the Component Model | Quanly § 400mm F38A-04
following properties: Hood F38A 1 z 500mm F38A-05
- Temperature of detection : ) . OHW1
1 .
object: 600 °C or higher Sztlcal head |OHA : Wide-view 200mm F38W OHW?2
- Mini power relay output Alm(:ifier :I;;iSOOP ] 200mm F38PC-02
- Ei . - o
Fiber length: 2 m S | sStandard- | 300mm | F38PC-03
- Standard-view- Compact, < ) OHA
lightweight Airless hood g vew 400mm F38PC-04
O tical h d = 500mm F38PC-05
ICal nea =
[Op ] < | wide-view | —— 302w OHW1
The standard and wide types have different optical OHw2
systems.Detection field of view characteristics (Typical example) [Fiber opti ¢ cabl e]
Field of view Model
& Length Model Appearance (Typical example)
o
> 2m FG2 X
e t t t t
k5 3m am m 3J0.5m OHA X 3m FG3
S 4150 mm $100 mm $50 mm  $40 mm 4m FG4
a or larger or larger or larger or larger
5m FG5
m |2m Jim [No5m o FG7
‘ ‘ : ‘ OHW1 10m FG10
g 600 400 200 100 15m FG15
=, | 120 mm min. 80 mm min. 40 mm min. 35 mm min.
2 20m FG20
S 30m FG30
‘ ‘ 0.5m OHW2 wpn
1\2‘0(\) 200 490 | 200 [Amphﬂer] Appearance common to all models
o m)é] - 60 m>rr<1 min. 30 mm min. (|30 mm min.
Control output type Model
Mini power relay output | FD-A300P 3
Narrow-view optical head Reed relay output FD-A300PH
See P.491 for details. :
Solid-state output FD-A300PC
COI’lfigU ration Photo-MOS relay output | FD-A300PM
Optical head
Optical component that detects

infrared radiation from heated material
and condenses into fiber optic cable.
Standard-, wide- and narrow-view
types are available according to the
intended detection field of view.

Amplifier

Detects and amplifies
infrared ray transmitted
with fiber for output.
Provided with cable

Hood

Provided for prevention of
soiling of optical head
lens or protection from
disturbing light.  Choice
between airless and air
purge hoods is available.

with connector
(standard length: 2 m).
Fiber optic cable

Light guide that transmits

infrared ray captured with

optical head into amplifier.

Flexible tube with stainless

steel braid is used as covering.
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FD-A300P

Rating/Performance/Specification/Environmental Specification

Output specification

Model

FD-A300P

FD-A300PH

FD-A300PC

FD-A300PM

Output type

Mini power relay output

Relay output

Solid-state output

Photo-MOS relay output

Control output

ON-OFF control

Operation mode

Light-ON/Dark-ON selector switch provided (DIP switch)
Default setting: Light-ON (output activated when light received)

Rating

Transfer contact | Transfer contact MAX 0.5A MAX 0.1A
MAX 5A 250V AC |[MAX 0.5A 48V DC| 250V AC/DC
(Resistance load) | (Resistance load) | (Resistance load)

100V AC/DC
(Resistance load)

*1) Response fime

About 15ms (17ms) | About 5ms (7ms) | About 5ms (7ms)

About 4ms (6ms)

STB output
*2) Rating

a contact
5A 250V AC max. (Resistance load)

General specificatio

n

Valid lens diameter

28mm DIA (OHA)

Power Supply 100 - 220V AC +10%, -15% 50/60Hz

Power consumption 10W max.

Connection with Connector cable 2m (CVV1.25mm?)

Ambi Optical head, Fiber: -25 to +200°C
mbient temperature

Amplifier: -25 +50°C (Non-freezing)

Storage temperature range

-40 to +70°C (Non-condensing)

Ambient humidity

35 to 85%RH max. (Non-condensing)

Fiber-optic unit
allowable bending radius

50mm

Between power supply and case: 500 VDC, 20 MQ or higher

Insulation Between output and case: 500 VDC, 20 MQ or higher
resistance Between power supply and output: 500 VDC, 20 MQ or higher
Temperature range selection input: omitted
Between power supply and case: 1500VAC for 1 minute
Between output and case: 1500VAC for 1 minute
Dielectric Unless, Reed relay output: AC1000V for 1 minute

withstanding

Between power supply and output: 1500VAC for 1 minute
Unless, Reed relay output: AC1000V for 1 minute

Temperature range selection input: omitted

Vibration

10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction

Shock

500 m/s2 / 3 times each in 3 directions

Protective structure

1P66

g Basic type (OHA): 6808
Optical head Wide type (OHW1/OHW2): About 13008
F38A: about 240g F38A-04: about 5508
Airless hood F38A-02: about 3408 F38A-05: about 6508
i F38A-03: about 4308 F38W: about 6008
% F38PC-02: about 2408 F38PC-05: about 4408
< | Airpurge hood F38PC-03: about 3008  302W: about 6008
F38PC-04: about 3708
FG2: about 0.7kg FG5 : about 1.3kg FG15: about3.1kg
Fiber FG3: about 0.9kg FG7 : about 1.6kg FG10: about4.1kg
FG4: about 1.1kg FG10: about 2.1kg FG30: about6.1kg
Amplifier About 1.5kg

Amplifier Major Specification

Light-sensitive element Ge photodiode
Sensitivity wavelength 0.8~1.8uym
HMD function Auto sensing mode (automatic setting of operation level)

Manual mode (automatic setting of operation level)

Detecting temperature range

2 ranges: low temperature and high temperature ranges (selectable with external input)

Auxiliary function

- Succeed sensing function/STB function/Initial check function/Recall function

Indication

- Output indictor (OP.L): red LED / STB indicator (STB): green LED
- Received light intensity display: 3-digit figure

Received light intensity scale range

0.1-10.0 (in increments of 0.1)

Operation level setting range

Auto sensing mode: 1.0-8.0 (in increments of 0.1) / Manual mode: 1.0-9.0 (in increments of 0.1)

TAKEX

*1)Response speed is for operation

level setting at [received light
intensity -2.0]. With extremely low
operation level setting with
reference to received light
intensity, the response time for
deactivation  becomes longer.
Values in parentheses show
response times for deactivation
with operation level setting of [1.0]
against received light intensity
[10.0].

*2)STB output is mini power relay for
all models regardless of detection
output type.

Input/Output Circuit and Connection

Control output
Model FD-A300P
Model FD-A300PH

»!
>

Model FD-A300PC

Photo-MOS relay

Saturation voltage: 3 V max.

Model FD-A300PM

®

C%,} ZE%,

©)

Saturation voltage: 1 V max.

3

STB output (all models)

A

]

Relay activated
at failure

©)

When connecting an inductive load
such as relay as the load, be sure
to use diode, surge absorber, etc.
for protection of output transistor
from back electromotive force.



Amplifier panel layout (with case lid removed)

Operation indicator

(red LED)
llluminated when output is activated.

Stability indicator e

(green LED)

llluminated to indicate normal operation.
Flashes when there is not much margin in the
level of received light intensity.

Received light intensity display

Shows information such as operation
level setting, etc. when no detection is
taking place (light completely blocked).
At detection of heated material, shows
received light intensity in real time.

FD-A300P

——=e SET switch

U e

Lowest Detectable Temperature
Select between two (high and low) temperature ranges by mode setting

Low temperature range | 350~ 800°C
High temperature range| 490~1300°C

Guidelines for minimum temperature of detected object

Toggle switch between ON - (OFF) -
ON used for changing operation level
setting or selection of previous
received light intensity to be displayed.

——=o Mode switch

Pushbutton switch for selecting functions.
Pressing the switch when no detection is
taking place shows a number for a
function mode on the display.

The number for function mode changes
every time the switch is pressed.

= ° Switch for changing function

Functions as a general HMD are factory-
set. This switch allows changing of
some functions.

Guidelines are given below for the temperature of a detection object larger than the detecting field
of view with optical head (OHA) and fiber optic cable (FG2) used for detection.

The minimum temperature depends on the length of the fiber optic cable used or detecting field of view of the optical head.

Temperatures shown in this table are for heated material larger than the field of view. If the material is smaller than the field of
view, the lowest detectable temperature is increased. The guidelines are for the minimum temperatures of detection objects
and include margins of about 4 times as much as the inherent performance. For detailed data, see “Minimum Detectable Object

and Lowest Detectable Temperature.”

Low temperature range Low temperature range
Optical head Optical head
Fiber length Standard-view Wide-view model Standard-view Wide-view model
model OHA OHW1/OHW2 model OHA OHW1/OHW2
2m 350 °C min. 415 °C min. 490 °C min. 590 °C min.
3m 356 °C min. 430 °C min. 510 °C min. 610 °C min.
4m 375 °C min. 445 °C min. 525 °C min. 625 °C min.
5m 385 °C min. 450 °C min. 540 °C min. 635 °C min.
m 400 °C min. 475 °C min. 560 °C min. 660 °C min.
10m 445 °C min. 520 °C min. 610 °C min. 725 °C min.
15m 480 °C min. 555 °C min. 655 °C min. 775 °C min.
20m 500 °C min. 580 °C min. 680 °C min. 800 °C min.
30m 530 °C min. 610 °C min. 720 °C min. 850 °C min.

TAKEX




FD-A300P

Convenient High Performance and Various Functions
HMD function in 2 modes and auxiliary function in 4 modes provided in addition to auto sensing mode, eliminating need for sensitivity adjustment

 — HMD modes | |

Auxiliary function modes E—

auto sensing mode
Automatically sets the operation level according to the received light intensity at Operation level setting mode for high temperature range (H)
detection of heated material. Factory setting for the operation level is 1.0. Once any The sensor temperature ranges may be switched with extemal input for selection between
heated material is detected, the received light intensity data at that point is used as low temperature detection and high temperature detection. This sets the operation level for the
the basis for automatic setting of the next activation level and deactivation level. high temperature range regardless of the currently active temperature range.

This operation takes place every time heated material is detected.

manual mode Operation level setting mode for low temperature range (L)
HMD operation with the operation level fixed. As with Mode 2, this sets the operation level for the low temperature
The operation level can be manually adjusted at will. The set range regardless of the currently active temperature range.

operation level is stored, which remains applied even after

power-up. (recall function)

Displays the previous maximum data for received light intensity.
The current maximum value of the received light intensity is stored at every activation and deactivation.
Up to 8 data may be stored.

Mode that helps identify the cause of any STB output.

STB detection function

Gives an alert for any abnormality found in the received light intensity level with the STB output and flashing of the lamp.
Selection of | Mode5 |enables detection of received light level error in 3 patterns:

STB 1 | : Insufficient margin of received light intensity at detection with reference to operation (activation) level

% A+0.5 / \ Check level \
.g A ‘Activation \m\ / \ Ji \ \
E A—05 Deactivation lev 1\ / / \ l \
g \ / \ | \
3
&

STB output ONI I

The check level for STB 1 is set at a level 0.5 or 1.0
higher than the activation level (A).

Activation level (A) < 5.0: Check level = A + 0.5
Activation level (A) > 5.0: Check level = A + 1.0

Alert is given when the detection object has passed and
the received light intensity detected at deactivation is
equal to or lower than the check level.

This alert output is reset when the received light
intensity exceeds the check level.

STB2 |:Heated material passed but not detected due to excessively high activation level setting

A ‘Di Activation level \
[\ -
\ / Deactivation Ievel/

STB output ON I .

>
|

I

o

Received light intensity

STB3 |: Light not fully blocked even with no heated material (light blocking state)

2
< A / \ / \ \ Activation level
§u A—05 \ / Deactivation level
[
=
3
o) 0
i
STB output ON |

TAKEX

Signal is output when the received light intensity at non-
detection is 0.1 or higher.



FD-A300P

Minimum Detectable Object and Lowest Detectable Temperature

The graphs below may be used to find the relationship between the

diameter of a detection object and its lowest detectable temperature.
The minimum detectable object diameter means the width of a
round or square bar or board with a length equal to or more than the
field of view that may be detected at any point in the field of view.

Field of view Field of view

Detecting distance means the distance between
the surface of a detection object and the center of the
optical head mounting.
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Using graphs
The graphs show data for a detecting distance of 1 m.
For a detecting distance other than 1 m, use the following formula to
find the Xcoefficientt and multiply the reading on the Y-axis of the
graph (detection object diameter) by the coefficient [K].
Coefficient K=L + (0.6 - 0.6 x L) (L = detecting distance (m))
Example: for detecting distance of 50 cm (L = 0.5)
K=0.5+(0.6-0.6x0.5)=0.8
The coefficient is 0.8. Multiply this by Y-axis reading of the
graph (detection object diameter): 50 x 0.8 = 40
This means that the point for detection object diameter 50 mm
must be regarded as the point for diameter 40 mm.
Multiply other values by the coefficient above in the same way and
complete the replaced Y-axis scale.

For detection with (OHW1/OHW2) used as optical head and detecting distance of 1 m or shorter
Use the distance as the coefficient.
Example: for detection using OHW1 and distance 0.7 m
In this case, the coefficient is 0.7.
Multiply the Y-axis readings of the graph by 0.7 to complete the replaced Y-axis scale.
The point for detection object diameter 200 must be regarded as the point for diameter 140.

For detecting distance of 1 m or longer (with any optical head model)

Use the distance as the coefficient.

Example: for detecting distance 2.5 m

In this case, the coefficient is 2.5.

Multiply the Y-axis readings of the graph by 2.5 to complete the replaced Y-axis scale.
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FD-A300P

Light Axis Alignment

Alignment with optical sight
Use the optical sight provided on the optical

head.

>

A

[[m=

Alignment with Light axis aligner (optional)
Mount an Light axis aligner containing a halogen lamp on the optical head and radiate the light beam

pattern through the lens surface.
The projected beam pattern shows the detection field of view, which allows more accurate field
adjustment.

Light pattern visible

Light axis aligner

Product name : Light axis aligner for Light axis aligner

fiber optic sensor OHF-CL
Model : OHF-CL/CLP Power supply unit
OHF-CLP
Halogen lamp (spare)
Dimensions (in mm) OHF-L5
Amplifier OPTICAL FIBER UNIT  DISPLAY SENS.VR.CAP CONNECTOR  CABLE
(RESEIVER/DETECTOR ONLY)
| —
™ e Il 0
. T e 1% =8
L] o ®
210 \@ 4— $7X9
(Elongate hole)
230 PT
j I
|._50Min (70) 190 (85) 130Min _ / A
- /)
L - // /
1 = S
NN I of /
AN ‘ oL
wemee | ME T
F S ¢
Fiber
CAD |
46 L
~— (40) —| ~—— (40) —
T D a— : —
f | _ I |
2s =] =
| - — Model [Length(L)
$12.7 FG2 2m
FG3 3m
FG4 4m
FG5 5m
FG7 7m
FG10 10m
FG20 20m
FG30 30m
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Dimensions (in mm; example combinations of hood and applicable optical head)

Example of combination of Airless hood and optical head

Optical head
Model OHA

CAD

55

i

—

[¥ Light axis

$12.7

48

89

FD-A300P

L AIRLESS HOOD,

485

fort—_
el

OPTICAL AXIS 1

Mounting hole dimensions

Optical head
Airless hood

Model

Model F38W

/) g
|
|

OHW1,/0OHW2

~gh

Mounting bracket

77

~—(48)

bottom view

Example of combination of Airless hood and optical head

Optical head
Model OHA

CAD

55

Aght axis

OPTICAL AXIS

Anti-dust hood

Light axis

Air purge hood
L

St
i
@E\é’ . N
Mounting hole dimensions

Optical head

Model OHW1,”OHW2

Air purge hood
Model 302W

CAD

20 Ring joint
@ 7 $8-PT1/8

f@*‘f&

\ Drain

Air purge hood

~(48)

Mounting bracket
bottom view
100

MR
R

*‘ 8.5
-

{5”‘“?(:77"

Gl

Light axis

Air purge hood

7%; ,}7 1 dls OPTICAL AYS | &
’ S T

,,,,,,, — &

3
Airless hood 2
Model [Length(L)

F38A 120mm

F38A-02 | 200mm

F38A-03 | 300mm

F38A-04 | 400mm

F38A-05| 500mm

; +
Y

(13)

~— 63—

Model |Length(L)
F38PC-02| 200mm
F38PC-03| 300mm
F38PC-04| 400mm
F38PC-05| 500mm

i
: |

R

Air purge specification

Flow rate ---200 £/min
prinstand ...0.98MPa

5
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DgggAseries Fiber type / HMD

. seusnpul AnesH B |981S 104

I Features
The optical head and amplifier are connected with a fiber © No cooling required
optic cable and the infrared ray captured with the optical The optical head integrating hood and optical lens and
head is transmitted through highly transmissive glass fiber have no electronic component, which allows use
fiber into an amplifier installed at a distant location. The in ambient temperature of up to 200 °C without
infrared ray transmitted into the amplifier is optically cooling.
converted in the light-sensitive element and amplified for
control signal output (mini power relay, relay or Solid- © Excellent durability
state output). Reliable design with the hood and optical head made
Sensors for low temperature (FD300A Series) and of metal, fiber optic cable covered with flexible
medium/high temperature (FD600A Series) are available. stainless steel braid and metal-cased amplifier
provides robustness and resistance to heat and
corrosion.

@ 5-point level indicator
Received light intensity is indicated at 5 levels, offering
easy viewing of stability.

© Self-check feature integrated (SAFETY feature)
Operation can be checked with external signal.
Stability check feature is provided, which outputs alarm
signal (SAFETY ALARM) when there is not much
margin in the received light intensity level at detection due
to soiling of lens, light axis misalignment, etc. or
external disturbing light or residual heat.

S rakex



FD300A-FD600A series

Ordering Guide [Hood]
The FD-300A./Fl.)600A .Selnfes does not have set model Nos. Type Length Model Applicable optical head
Order by specifying the individual model Nos. of components. 120mm F38A
M Is with mark ith *com t shown on th
odg S Wi arked with *compose a set shown o e 200mn F38A-02
previous page. 8 | Standard-
<] . 300mm F38A-03 OHA
Example ﬁ view
For ordering sensor with the Component Model | Quantly E 400mm F38A-04
following properties: . _ IHood F38A 1 z 500mm F38A-05
* Temperature of detection object: - . . OHW1
600 °C of higher Optical head |OHA 1 Wide-view 200mm F38W OHW2
- Mini power relay output Fiber FG2 1 200mn F38PC-02
- Fiber length: 2 m Amplifier FD600A | 1 3
. Standard-view 8 | Standard- | 300mn F38PC-03 OHA
- Compact, lightweight Q view 400mm F38PC-04
0 ‘;‘_”essl h;’lc’d d 32 500 | F38PC-05
ICal nea =
P < | wide-view | —— 302w OHW1
The standard and wide types have different optical systems. OHw2
Detection field of view characteristics (Typical example) [Fiber optic cable]
Field of view Model -
g Length Model Appearance (Typical example)
& ‘ ‘ Y 2m FG2 3
g 3m om im_\7J0.5m OHA ¢ 3m FG3
=
s taer  brager  &riarer briger 4m FG4
5m FG5
{“ 2m Jim DoAsm m FG7
OHW1 10m FG10
o 600 400 200 100 15m FG15
% 120 mm min. 80 mm min. 40 mm min. 35 mm min.
2 20m FG20
°
= 30m FG30
1 . OHW2 . .
Lo 800 w o Narrow-view optical head
L L Ll See P.491 for details
[Amplifier]

Select an amplifier based on the temperature of the detection object. The lowest detectable temperature varies
depending on the fiber length. Temperatures shown in the table below are applicable only when the heated material
(object) is larger than the detection field of view. If the material is smaller than the detection field, the lowest detectable
temperature is increased. For detailed data, see “Minimum Detectable Object and Lowest Detectable Temperature.”

Fiber length and detectable temperature Applicable
Type Length Model Standard Wide amplifier series Qe bl
2m FG2 360 °C or higher | 425 °C or higher
3m FG3 375 °C or higher | 440 °C or higher Mini power relay output | FD300A 3%
4m FG4 385 °C or higher | 460 °C or higher
Low 5m FG5 395 °C or higher | 465 °C or higher
7m FG7 415 °C or higher | 485 °C or higher | FD300A series |Reed relay output FD300AH
temperature 10m FG10 455 °C or higher | 530 °C or higher
15m FG15 490 °C or higher | 570 °C or higher
20m FG20 510 °C or higher | 595 °C or higher Solid-state output FD300AC
30m FG30 540 °C or higher | 625 °C or higher
2m FG2 580 °C or higher | 660 °C or higher
3m FG3 580 °C or higher | 660 °C or higher Mini power relay output |  FD600A
4m FG4 585 °C or higher | 665 °C or higher
Medium/high 5m FG5 585 °C or higher | 670 °C or higher .
7m FG7 590 °C or higher | 675 °C or higher | FDG0O0A series |Reed relay output FD600AH
temperature 10m FG10 595 °C or higher | 680 °C or higher
15m FG15 610 °C or higher | 695 °C or higher
20m FG20 620 °C or higher | 710 °C or higher Solid-state output FD600AC
30m FG30 650 °C or higher | 740 °C or higher
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FD300A-FD600A

Rating/Performance/Specification/Environmental Specification

Output specification |nput/0utput CerUlt
Model FD-300A FD300AH FD300AC ]
FD-600A FD600AH FD600AC and Connection
Output mode Mini power relay output Relay output Solid-state output
Control output On-OFF control (Light-ON) ® Control output
Transfer contact Transfer contact .
Rating| MAX5A 250V AC MAX 0.5A 48V DC MA)éo'?’/’t‘ 250\" A%/ DC Model - FD300A ITDGOOA
(Resistance load) (Resistance load) (Resistance load) Model FD300AH -FD600AH
Response time 15ms max. 5mx max. 3ms max. s
A
Power ON
st?ppely OFF J ]
SAFETY ) Abnormaﬂ
ALARM output OpErln ol
Output (O:E’(EEE
. a contact
Rating 5A 250V AC max. (Resistance load) C
General specification
Valid lens diameter 28mm DIA (OHA)
Power Supply 100 - 220VAC+10%, -15% 50/60Hz
Power consumption 10W max. .
Connection with Connector cable 2m (CVV1.25mm?) M?iel FD300AC - FDBO0AC
Ambient Optical head, Fiber: -25 to +200°C
temperature Amplifier: -25 +50°C (Non-freezing)
Storage temperature range -40 to +70°C (Non-condensing) o
Ambient humidity 35 to 85%RH Max. (Non-condensing)
Fiber-optic unit 50mm
allowable bending radius Saturation voltage: 3 V max.

Between power supply and case: 500 VDC, 20 MQ) or higher
Between output and case: 500 VDC, 20 MQ) or higher
Between power supply and output: 500 VDC, 20 MQ) or higher
Operation check input: omitted
Between power supply and case: 1500VAC for 1 minute
Between output and case: 1500VAC for 1 minute

Insulation resistance

o . Unless, Reed relay output: AC1000V for 1 minute ® SAFETY ALARM output
Bl el R R Between ly and output: 1500VAC for 1 minut
power supply and output: or 1 minute (all models)
Unless, Reed relay output: AC1000V for 1 minute
Operation check input: omitted
Vibration 10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction A
Shock 500 m/s?/ 3 times each in 3 directions I
Protective structure IP66 Q

Optical Basic type (OHC): 6808 Relay activated @

head Wide type (W1/W2): About 1300g at failure

Airless F38A : about 2408 F38A-03 :about 4308

- F38A-04 :about 5508 F38A-05 :about 6508
= F3sW : about 6008 When connecting an inductive load
-% Air purge F38PC-02 : about 2408 F38PC-03 : about 3008 such as relay as the load, be sure
= 2 F38PC-04 : about 3708 F38PC-05 : about 4408 to use diode, surge absorber, efc.

hood 302W - about 6008 for protection of output transistor

. from back electromotive force
FG2 :about0.7kg FG3 :about0.9g FG4 :aboutl.1kg
Fiber FG5 :about 1.3kg FG7 :about1.68 FG10 :about2.1kg
FG15 :about 3.1kg FG20 :about4.1g FG30 :about6.1kg
Amplifier About 1.5kg
Dimensions

The dimensions are the same with the FD-A300P Series.
See PP. 480-481.

Configuration

Configuration and functions of components are the same with model FD-A300P.
See P. 475.

TAKEX



FD300A-FD600A

Amplifier panel layout (with case lid removed)

llluminated at power-up.

Operation indicator: illuminated when control output is activated.
5-point level indicator Stability check indicator (safety indicator)
1 When there is not much margin in the received light intensity, SAFETY ALARM is
output and the LED starts flashing.
® POWER 12345 Received light intensity is shown with an indicator with 5 LEDs, which are illuminated
® OPERATION 00000 differently for the individual levels:
LEVEL 1: 1/2 of operation level

@ SAFETY LEVEL
LEVEL 2: operation level
LEVEL 3: double the operation level (+50% variable) illuminated
Sensitivity adjustment LEVEL 4: triple the operation level
MAIN volume LEVEL 5: quadruple the operation level

Sensitivity adjustment
Two volumes are provided: MAIN and SUB. Only the MAIN volume can be
manually operated from outside.

Control Output and Stability Check Feature

<{>Control output: obtained by detecting infrared radiation from heated material.

{>Stability check feature (SAFETY ALARM output): self-check feature. When there have been several consecutive
detections with received light intensity at light reception less than double the operation level or intensity
at light blocking state more than 1/2 of the operation level, a level error signal is output to notify of
unstable detection.

This check level of Xdouble the operation levelt is variable within 50% by adjusting the internal volume.
This alarm output is automatically reset when the stable detection condition is restored.

The timing chart below shows variation of received light intensity level at each passage of heated
material and output condition.

Timing chart Check level H variable within this range
LEVEL 5% 10+ A an n
LEVEL 4t 75+ I \ — I I ’ \ I \ I \
LEVEL Recaived light N [1] [ [
INDIGATIOR LEVEL 3t intensity level 51 CHECK LEVEL.HI \ I I , ’ \I \ I \
LEVEL 2 ¢ (V) 2.5¢ Operation level I \’In\ In\ I I"‘\ I I \
LEVEL 1t 0.8 +CHECK LEVEL:L
l ol [ Uy UL

ON
onrooupuOFF

SAFETY ALARM ON |
OFF

Adjustment of SAFETY LEVEL for stability check

SAFETY LEVEL

The volume is not provided on the surface.
I—I—\—‘ Remove the case lid to access the volume for adjustment.

— + L~ H

© © @

SAFETY ALARM operation : The number of checks is set at 7, which means that seven consecutive unstable
detections activate the SAFETY ALARM output.
Operation check : The simulated light source in the detector is illuminated by external check signal to activate the detector.

TAKEX



FD300A-FD600A

Connection
Mini power relay output type Solid-state output type
FD300A + FD600A FD300AC - FD600OAC
Relay output type
FD300AH - FD600AH
Connector pin No. and lead No. = Connector pin No. and lead No.

© "—_": Operation check input ~7 771 Operation check input

Q@ --—-4 (a (normally-open) contact) ©® 1 (a (normally-open) contact)

ﬁSAFETY ARARM output

(0]
I, utpu @ — SAFETY ARARM output
® —cCcom ® —— GND
® —NO ]Contaet output & —
Contact output
@ —NC @ —
® —IP I Q —
ower supply _ Power suppl

@ — 2 — Py

(@ <+ Ground @ <+ Ground
When connecting an inductive load such as relay as When the leads are extended (100-300 m), stray
the load, be sure to use diode, surge absorber, capacitance between leads may cause rush current.
etc. for protection of output transistor from back If this poses any problem, provide a resistor (10-50 () in
electromotive force. series with the contact.

Sensitivity adjustment
Two volumes are provided for sensitivity adjustment: MAIN and SUB.

@

Sensitivity adjustment volume

S [
:e Volume cap ©—— SUB volume
N

e o
Sensitivity ( ® Y \ Sensitivity increased
Q decreased ’~ " (detectable temperature lowered)

® SENS

AT

Sy

Light Axis Alignment
Alignment with optical sight

Use the optical sight provided on the optical head.
Alignment with Light axis aligner - Light axis aligner is optionally available

See PP. 480 and 520 for details.
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FD300A-FD600A

Minimum Detectable Object and Lowest Detectable Temperature

The graphs below may be used to find the relationship between the
diameter of a detection object and its lowest detectable temperature.
The minimum detectable object diameter means the width of a round or
square bar or board with a length equal to or more than the field of view
that may be detected at any point in the field of view.
Using graphs
The graphs show data for a detecting distance of 1 m.
For example, if a combination of amplifier FD300A, optical head
OHA and fiber optic cable FG10 are used for
detecting a round bar of 10 mm, the lowest detectable
temperature is 590 °C according to the first graph.
For a detecting distance other than 1 m, use the following
procedure to find the “coefficient” and multiply the reading on
the Y-axis of the graph (detection object diameter) by the

resulting coefficient [K].

For detection with (OHW1/0HW2) used as optical head and detecting distance of 1 m or shorter.

Example : If OHW1 is used and the detecting distance is 0.7 m, the
coefficient is 0.7.

Multiply the Y-axis readings of the graph by 0.7 to complete the

replaced Y-axis scale.

ﬁ : Field of view &)K Field of view

For detection with (OHA) used as optical head and detecting distance of 1 m or shorter
Coefficient K=L + (0.6 - 0.6 x L) (L = detecting distance (m))
Example : for detecting distance of 50 mm (L = 0.5)
K=0.5+(0.6°0.6x0.5)=0.8
The coefficient is 0.8. Multiply this by Y-axis reading of the graph
(detection object diameter) : 50 x 0.8 = 40
This means that the point for detection object diameter 50 mm
must be regarded as the point for diameter 40 mm.
Multiply other values by the coefficient above in the same way
and complete the replaced Y-axis scale.

For detecting distance of 1 m or longer (with any optical head model)
Use the distance as the coefficient.
Example: If the detecting distance is 2.5 m, the coefficient is 2.5.
Multiply the Y-axis readings of the graph by 2.5 to complete the
replaced Y-axis scale.

Amplifier FD300A Amplifier FD600A
Optical head OHA Optical head OHA
FG4
100, } / = — 100,
7of Fea e 70
4/ FGT— FG10
S| ‘/ [ r 50 - FG30
E 40 \ \ \ FG1\5 E 40, FG2] \( F‘(‘ZO
€ 30 FGzO‘ E 30 F
) \\\\ \ \\ Foao > F(‘-is S FG15
§ 20 \\\\ § 20 . \ (
o FG3 [\ \ 2 FG10 N\
AN\ \N
T 10 \\\ T 10 \¥
S ANAVAN AN 5 \N
o 7 NN Y N o 7
a N AN N a
o . N\ J ° \ I I I I
5 4 &\\ 5 4 \\
S . NN S . NN
o) ANARNRS T ANAY
a ., AN A RNSas a \\Q§§ -
\\‘:\ N \\ > : \\\\\
1 \\\ \\\ ™ \\\ 1 %\\k\
300 400 500 600 700 800 900 1000 1100 1200 1300 300 400 500 600 700 800 900 1000 1100 1200 1300
Temperature (°C) Temperature (°C)
Amplifier FD300A Amplifier FD600A
Optical head [OHW1/0OHW2 Optical head | OHW1/OHW2
20007 1000 — 2000 1000
1400( 700 — 1400| 700
1000| 500}-FGe Fgé?s 1000| 500
‘© 800| 400-FGa RCist £ 800[ 400
£ 600| 300[-FG3 s £ 600 300
& 400| 200 Fe N B 400| 200 ( FG30
= 300 ANV = 300 ‘
) \\ 9] FG2 FG20
© 200| 100 AN @ 200| 100 ten FG15
E 140 70 \‘Q§§ \\\ = E 140 70 P N
S | % AR RWNY S ol RN
IS \ N G NN
g 60| 30 Q\ Y \\\ g 60| 30 \\i\
40| 20 NN NN 40| 20 N
S a0 NN \\Q \‘\ 2 % ‘\\\:\\ N
"g 201 10 \\\\\ \\ \\\\\\ -g 20| 10 §§\ I~
3 RN AN 3 N
£ 4 7 N NN g 14 7
N
S NN = S
AN N
6 3 \\\ = 6 3
4| 2 NN N 4]l 2
3 T *******x\ \§\* >\< 3
2l 1 N 2l 1
300 400 500 600 700 800 900 1000 1100 1200 1300 300 400 500 600 700 800 900 1000 1100 1200 1300
Temperature (°C) Temperature (°C)
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F D'A3 1 OCseries Fiber type / HMD

Optical head
Model : OHC

FD-A310 C series photo switches are hot metal
detectors (HMDs) that directly detect infrared radiation

® Compact, lightweight amplifier

from heated glass or steel. ® Flexible heat-resistant fiber optic
Glass fiber optic cables with good heat resistance and
transmission factor are used for detecting heads, CableS

which transmit the detected infrared rays to amplifiers
that amplifies the signals for output.

Two output types are available: mini power relay
output and photo-MOS relay output for AC/DC control.

-
o
=
2}
=
@
o
Q0
I
)
o
<

<
=
a
C
(2]
=
o)
(2}

488

" Type/Price

Type Model Specification overview
o FD-A310C ) i Relay output
Amplifier FD-A310CM Power supply : 100-220V AC| Output Photo-MOS relay output
GT205AD 0.5m 320C
GT21 AD 1 m Lowest 33000
GT22AD 2m 350C .
detectable

Fiber GT23AD Fiber length sm | | 870C ;'ggtjgs'f;ag‘;e
GT25AD 5m | TP T390 ’
GT27AD m | 410C
GT210AD 10m 430TC

Optical head OHC Heat resistance 200 °C, IP 67

*)These temperatures are inherent performance applicable when heated material is larger than the detecting field of view. For actual
usage, consider at least 50 °C above these temperatures as guidelines. Heated material smaller than the field increases the lowest
detectable temperature.

¢ Ordering Guide

The FD-A310C series does not have set model
Nos. Order by specifying the individual model
Nos. of components.

Component Hood Model |Quanty
Optical head OHC 1
Fiber GT205AD | 1
Amplifier FD-A310C| 1

TAKEX



Rating/Performance /Specification /Environmental Specification

Model FD-A310C FD-A310CM
Output mode Relay output Photo-MOS relay output
Control output | Light-ON/Dark-ON selector switch provided (DIP switch)
1a
Transfer contact MAX 80mA 250V AC.DC

Rating MAX 5A 250V AC (Resistance load)
(Resistance load) Saturation voltage =
1V max.
Response time 10ms max. 5ms max
Light-sensitive element Ge photodiode

Senstivity wavelength

0.8~1.8um

Sensitvity adjustment

10-position digital switch without stopper

FD-A310C

Input/Output Circuit and Connection
Model FD-A310C (Relay output type)

% Connector pin No.
Yamm Lead color
(3Gray
(B®White | Contact output
@Black
(@Blue

j Power supply
(DBrown

Indication | Powerindicaltor (F.L), operation indicator (OP.L), received Model FD-A310C (Photo-MOS relay output type)
Power Supply AC100~220V +10% —15% 50/60Hz
Power consumption 5W Max. Connector pin No.
. Lead color
Connection Connector type: cord Ienlgth 2 m | o
Cord: 0.75 x 5 mm? cores, (Outer dimension: dia. 4.5) 3Gray
Ambient Optical head, Fiber: -40 to +200°C )
temperature Amplifier: -25 +50°C (Non-freezing) — g , Output
Stomge.temperalurelralnge -40 to +70°C (Non-condensing) 3 gg (@Black
Ambient humidity 35 - 85%RH Max. (Non-condensing)
Insulation resistance 500VDC 20MQor higher Saturation voltage: 1 V max.
Dielectric withstanding 1500 VAC for 1 minute I (®White Case ground
Vibration | 10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction
@Blue Power suppl
Shock 500 m/s?/ 3 times each in 3 directions j 100_220\/ng
Protective structure IP54 ®Brown
Mass About 950 g (including cord with connector)
Detection field of view (mm)
Model : OHC
424 440 $ 84 4128
0.5 1 2 3
Detecting distance [m]
Sample Applications
Detection of material Detection of passage
on forging press of heated bottles
s §2S
EeNnsor heax \\ S j \L f
Sensor head % \\ S 5 = < _—
=)/ -]
i@ Chute ~N 4 -

Red-hot
material

N

&

Transparent glowing bottle
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FD-A310C

Dimensions (in mm)

Amplifier

4-45.5

85

3

ol
!
,i@

105

90

78
I

(50)

connector
Cable diameter:
$10-125
100

(36)

(13)

]
B

TAKEX

Fiber
L
35 © 45
10 © © Flexible metal sheath (SUS)
o 8 ﬁ
Me(P:Ejr/ e ,/"/77128 iﬁ}ﬂ 8
% 7
v
/ ’/" ’%b
i %, Model Length(L)
i GT205AD 500
GT21AD 1000
GT22AD 2000
GT23AD 3000
GT25AD 5000
GT27AD 7000
GT210AD 10000
(mm)
186 125

(132)

Hood




Optical head

e Narrow-view optical head
with dramatically improved
detection position accuracy

Parallel-view

Model OHAN
Spot-view
(Airless hood optional) Model OHAN10

Detecting Distance and Detection Field of View
Parallel-view (OHAN): narrow view regardless of detecting distance

Detecting 0 0.5 1 1.5 2 25 3
distance (m)
i@ﬁ
View (¢mm) 22 23 25 28 34 38

Spot-view (OHAN10): even narrower view available at limited detecting distance

Detecting 0 05 06 07 08 09 10 11 12 1.5 2.0 25 3.0

distance (m) W

View (gmm) 15 13 12 " 10 M 16 20 30 48 64 82
Guidelines for Lowest Detectable Temperature (c)
Amplifier]  FFD-A300P FD-300A FD-600A The table shows the lowest detectable
Fiber series series series temperature of detection objects with
FG2 480 490 750 combinations of different fiber optic cables and
FG3 500 510 750 amplifiers. Use as guidelines only as
FG4 515 525 755 temperatures may vary to some extend depending
FG5 530 540 760 on the conditions.
FG7 550 560 770
FG10 600 610 775
FG20 665 680 820
FG30 705 720 860

Dimensions(in mm; with Airless hood and fiber attached)

Fiber A L
Optical head Airless hood
" (13) @
«T—so =
Light axis
|| % D
=il i ‘
87 | — S )
60 T
‘13 255

8.5 :
4 ‘ Optical head Airless hood ‘«304« N 4_5T

Tﬁf d ) ) 2-M8 55 Model A mm Model L mm %
A fg} -~ f Light axis R OHAN 136 F38A__ 120
M OPTICAL AXIS 80 OHAN10 142 [ F38A-02 200
- | F38A-03 300
pow ) i ) F38A-04 400
Mounting hole dimensions [ F38A-05 500
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FD-A300AN

Unlike ordinary HMDs that detect radiation from heated °
material and output the presence of the material as a

signal such as a relay contact, FD-A300AN Series
sensors convert the radiation intensity from heated
material into analog voltage.

The large analog dynamic range allows analog output of

a wide range between low temperature of 350 °C and °
high temperature of 750 °C.

(The signal is not linearized with reference to temperature

and the sensors cannot be used as thermometer.)

. seusnpul AnesH B |981S 104

Fiber type analog HMD

Control unit

" Features

Supports a wide range of temperature 350-750 °C
(with fiber optic cable FG2)

Attaching a pinhole plate to the optical head allows
analog output ranging from 400 to 850 °C (OHA with
¢ 10 pinhole) or from 460 to 1,100 °C (OHA with ¢5
pinhole).

Direct reading of analog voltage

Output analog quantity is fed into the control unit,
which displays the analog voltage.

Setting a comparator at an arbitrary analog quantity
provides output of relay contact or open collector
output.

Comparator setting corresponds to sensitivity
adjustment of the conventional HMDs. With the FD-
A300AN Series, viewing concrete figure of analog
voltage facilitates setting.

Dual comparators for a variety of applications

The conventional HMDs had weaknesses such as low
accuracy of detection position as in situations where high
sensitivity to detect low-temperature material caused unwanted
reflection with high-temperature material. The dual
comparators for the FD-A300AN allow setting of one of the two
for low temperature and the other for high temperature. On top
of this, selection of output in agreement with the line conditions
can increase the detection position accuracy.

Use of insulating transformer (isolator) for long-
distance transmission

The output from the amplifier is voltage output of 0-10 V
and use of a commercially-available insulating
transformer allows long-distance transmission as a
measurement signal of 4-20 mA.

S rakex



Rating/Performance/ Specification/Environmental Specification

FD-A300AN

Control Unit Panel Description

Amplifier
Model FD-A300AN
Detection method Fiber type
Detection temperature 350~750°C

analog range (with optical head OHA and fiber optic cable FG2)
Power Supply AC100~220V £10% 50/60Hz
Power consumption 10W Max.

Output mode

Voltage output: 0-10 V; output impedance: 10 kQ
Effective range: 1.0-10.0 V

o R
T | o

| 2
L%k@
EEEVAREEANEEI

\@\G)

(1) Terminal block, (2) Power indicator, (3) Output indicator

(4) Panel meter

(5) Panel meter switching
The panel meter usually shows the input voltage and
individual comparator voltages can be shown by switching the
display. For this reason, set the display at Comparator for
adjusting comparator voltage and normally set at Input.

(6) Comparator voltage adjustment, (7) Panel meter switching indicator

Response time 5ms./Full
Indicator 5-point level indicator (yellow LED)
Case material Aluminum die-cast
Connection Connector type: cord length 2 m
Mass About 1.5kg
Ambient temperature -25 +50C° (Non-freezing)
Ambient humidity 35 - 85%RH (Non-condensing)
Protective structure IP66
Control unit
Model FD-C300AN
Power Supply AC100~220V +10% 50,60Hz
Power consumption 10W max.
Input mode | Linear input: 0-10 V; input impedance: 10 k()
Comparator 2
Output type 2 relay contact 1¢ 250 VAC 3 A outputs (resistance load)

2 NPN open collector (photocoupler) 30 VDC 100 mA outputs

Response time

Relay contact output: 20 ms max.
NPN open collector output: 1 ms

Input voltage display

Panel meter (LCD) display/ Character height: 12.7 mm

POWER: power indicator (green LED)

Indicator OUTPUT 1/2: output indicator (yellow LED)
INPUT 1/2: panel meter switching (green LED)
Volume 2 comparator adjustment volumes: 4-turn
Switch Panel meter switching
Selectable between input voltage/comparator voltage 1 and 2
Connection Terminal block
Mass About 1kg
Ambient temperature -25 +50°C (Non-freezing)
Ambient humidity 35 - 85%RH Max. (Non-condensing)
Connection

Amplifier

Red(+) Analog output

Dimension(in mm)

142.5
Mounting 75
122 hole
N 1wt
Terminal block — 4 ¢4'5,
P

+ ‘ 4
| j ‘
LT :
L -

O‘G 14 15 16 17 18/ 19 20 21 22 23 240

— | - Fo-c300aN —
CONTROL UNIT

|

|

|

|

I

I

I

|

I

|

5
162
175

TAKENAKA JAPAN

O j O
123 45 6/ 7 8 9 101112
T -
I P R ‘
\ Sl
—J v
‘«—»‘ Terminal block
20
Head

Hoods, optical head and fiber are the same with
those for FD-A300P, etc. (See P. 492.)

Control unit

. 0-10VDC
White(—)

Shielded

(-) through a capacitor.
Power supply AC100-220V

Black

Green

Ideally, the amplifier and control unit should be installed in the

same box.

For separate installation, wiring should be several

meters to several tens of meters in principle. For longer wiring

of tens-to-hundreds of meters, use an instrument isolator. The

length of a data transmission cable depends on the ambient

noise and this information should only be used as guidelines.

Shielded line is case-grounded and
connected with the white output line

Open collector output
L1 |

13‘14‘15‘16‘17‘18‘19‘20‘21 ‘22‘23‘24
Shielded + — =
Analog input

OUT-1 OUT-2
NC C NO NC C NO|

1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12
Fol [ N

AC1ZOOV Relay contact output

AC220V

Power supply

Connect Terminal No. 1 to ground.
Do not connect anything to the unused terminals, which may be used for the circuitry.

I+
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HMPD801-EX

The HMPD801-EX Series senses infrared radiation from
red-hot wire rod or bar steel and outputs the position of
heated material in analog voltage.

Ideal for loop control.

" Sample Application

Roller
—

Roller

Bar steel /

&
s

Loop control in rolling process of bar steel, the position
of the loop is detected with HMPD for controlling the
speed.

Water-cooled heated material
position detection sensor

| Features

© Use of CCD system eliminates parts with limited
service life such as motors of PBS cells, offering
constantly stable detection and dramatic reduction of
maintenance cost.

© External control for sensitivity switching and monitor
output for remote observation of received light intensity
and slice levels are provided.

© Easy-to-process static analog output eliminates the
need for consideration of read timing, etc.

¢ Finder convenient for adjustment is integrated,
facilitating positioning.

© Compact, lightweight and low cost..

Contact Takex for detailed material data.

S raxex



Rating/Performance/ Specification/Environmental Specification

Rating / Performance

Model HMPD801-EX
Detection method CCD scanning
Detectable temperature 800 °C min.

Detection field of view 800mm/1m
Resolution Field of view x 1/256
Minimum detectable object diameter Field of view x 2/256 min.
Power Supply 24VDC +£10% Ripple 10% max.
Current consumption 200mA max.

Analog voltage rating

0-10 VDC 5%, output impedance 4.7 kQ

Output mode:

Control output rating

2 NPN open collector outputs / Sink current 100 mA (30 VDC) max.

Operation mode

(voltage output in proportion to position of radiation)

Response speed

10ms

§| Indicator | o e o e
& | Adjustment feature |  Self-check switch, external sensing control
§ Monitoring feature |  Video monitor output, slicing timing output
& Material Case: aluminum / Lens: glass
Connection Connector (twisted pair cable 5 m)
Mass About 5kg
Ambient light 500 Ix max.
%é Ambient temperature {-10- 55 °C (non-freezing, non-condensing) / +80 °C max. it water-cooling
gg Ambient humidity | 35-85%RH (anti-moisture coated)
'UEJ 4 Vibration 10-55 Hz /1.5 mm amplitude / 2 hours each in 3 direction

Protective structure

IP66

Input/Output Circuit

Input circuit
External sensing control, external check

24V

Output circuit

sensing 2

”;; | White

Dimension(in mm)

Air purge hood

Sensing 1,

Isolation
amplifier

4.7kQ

365

165

200

HMPD801-EX

Connection

Pin No. Lead color

~ 1

w

o N o o b

14
11

12
15
13

Analog output
Video output
Slicing timing
output

e

o)

(30~34)

Air purge hose nipple
#9

Hood reinforcing plate

2 Ms threaded holes 10 mm deep

(for mounting leg)
130 24

Main unit

Connector (with cable)

49

140

d ! e
rounding wire 0.5 mm?
; (green) 30 cm
™ : ™ Feed/exhaust hose nipples ¢9
Mounting leg
oz 47-20Elongate hole

— |

]
n -
il
i
£
o
>

72

]
*‘

Descriptionption
Red/purple Power supply 24 VDC
Whitefwhite OV

Black  Analog output 0-10 VDC

White  Analog output 0 V

Green  Material present 1 30 VDC 100 mA
White  Material present1 O V

Blue Material present2 30 VDC 100 mA
White  Material present2 O V

Yellow External check

White  External check 0 V

Brown Video monitor output Video 0 V
White  Video oV

Pink Slice, timing monitor output
White  Slice

Pale blue Sensing 1
White  Sensing 1 oV
Orange Sensing 2
White  Sensing 2 ov

Output circuit

Material
present
output 1, 2

ov

Air purge specification
Flow rate:200 £/min
Withstand pressure:0.98MPa

Cooling water specification
Flow rate: 2 £/min
Temperature: +10-30 degrees C
Withstand pressure: 0.59 MPa

TAKEX
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KD150C

Model KD150C

KD150C is extremely compact and low-cost for amplifier-
integrated water-cooled sensors. KD150C directly
detects infrared radiation and outputs ON-OFF signals,
which is useful for applications such as detection of
passage or position of red-hot steel materials including
ingots, slabs, steel plates and mold steel.

© Detection field of view
Model: KD150C

About 150

( © Without hood )
© Detection object larger than detection field

Water-cooled HMD

I Features

© Water-cooled
KD150C is the smallest of water-cooled sensors with
built-in amplifiers and enclosed in robust case that
withstands severe operating conditions.

© Reasonable cost
High performance allows detection of low-temperature
(150°C min.) steel material. Streamlined design offers
even more reasonable price.

© Performance comparable to full-size HMDs
Long detecting distance, sensitivity adjustment feature
and high sensitivity offer excellent stability.

© Attachable airless dust hood or air purge hood
For the prevention of dirt deposits on lens, dust hoods
that do not require air (F38S, F38N) and air purge
hoods (302NC-305NC) are available.

S rakex



Rating/Performance/ Specification/ Environmental Specification

Model KD150C
Detection method Radiation detection
Power Supply 12-24VDC +=10%

Current consumption

20 mA max

Output mode

Open collector output

Rating: 100 mA (30 VDC) max.
Hysteresis: about 2 °C

Analog output

Op-amp voltage output

0-3V (3V at 300 °C)

Detection object o [ :
Termparatiee 150 °C min. (iron oxide)
Effective lens diameter @ 28mm
Response time 0.5s

Indicator Operation indicator (red LED)

Sensitivity adjustment

Adjustable with volume

Ambient temperature

10 +55°C (Non-freezing)/ 180 °C max. with water-cooling

Ambient humidity

35 - 85%RH max. (Non-condensing)

Storage temperature

-20 +65°C. (Non-condensing)

Protective structure

IP66

Vibration | 10-55 Hz/ 1.5 mm amplitude / 2 hours each in 3 direction
Dielectric withstanding AC 500V for 1 minute
Shock 500 m/s?/ 3 times each in 3 directions

Insulation resistance

250 VDC, 20 MQor higher

Case material

Aluminum die-cast (cord opening ground hub)

Connection

Terminal block

Mass

About 2kg

Cooling water specification

Flow rate 2 £/minute min.
Temperature +10~+35C
Withstand voltage 0.29MPa

Air purge specification (with optional part)

Flow rate 200 £/minute min.
Withstand voltage 0.98MPa
Air not required for use of airless dust hood.
Connection
Terminal No.
- 1

PEES——

Gnd.

Power supply
DC12~24V

«

N
™

Coupler-isolated open
collector output

%

Rating: 100 mA (30 VDC) me

Analog output
0~3V

. |

2

3 | Gnd.

4 | OUTPUT }
5

6

I

Note) The open collector output is isolated from power supply. The analog
output “0” and “0” of power supply have different potentials.

KD150C

Dimensions(in mm)

Sight

Indicator OP.L

4.5

Wateroutet . (38), L /59" 140 [OPL 20 mgsp=1
Exhaust nipple ‘ '/ /
(¢9) D@ @Q Ve
Grand hub body SR /] j}jr?
(5 ] Ao ).
% R e R ] &
Water inlet / L@ | | @ | 3
Feed nipple
(¢9)
100 40
65
145
— "~
Plug >
h = . o /7 ©)
29| %, / \
R === t —
B
+ ~+ \\M

\_/

When no cooling is required, the
above figure applies instead of nipples.

With Airless hood F38S Series attached

Model |[Length (L)
F38S 120mm
F38S-03 | 300mm
F38S-04 | 400mm
F38S-05| 500mm

With Airless hood F38N Series attached

205

200

4
&

With air purge hood attached

Air inlet 65
&l
|
\ 07 R
| | 4 1\ \ M8 threaded
[

Adjusting ring

Model |Length (L)
302NC 215mm
303NC | 315mm
304NC | 415mm
305NC | 515mm

TAKEX
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KD505eries

Narrow-view tpe
Model KD50 (relay output)
KD50E (voltage output)

The KD50 Series HMDs are extremely compact and low-
cost for an amplifier-integrated water-cooled sensors.
The KD50 Series sensors directly detect infrared
radiation and output ON-OFF signals, which is useful for
applications such as detection of passage or position of
red-hot steel materials including ingots, slabs, steel
plates and mold steel.

© Detection field of view

Narrow-view type Model -+ KD50
KD50E
| 2m Jim
About ¢ 50 About ¢ 25
Wide-view type Model -+ KD50W
KD50EW

om im

About ¢ 60

About ¢ 600 About ¢ 120

(Without hood)

Water-cooled HMD

Wide-view typ
Model KD50W (relay output)
KD50EW (voltage output)

| Features

© Water-cooled
The KD50 Series sensors are the smallest of water-
cooled sensors with built-in amplifiers and are
enclosed in a robust case that withstands severe
operating conditions.

© Narrow-view and wide-view types available
Choice between narrow-view and wide-view types
allows selection according to installation conditions,
etc.

© Reasonable Cost
High performance allows detection of low-temperature
(450 °C min.) steel material. Streamlined design offers
even more reasonable price.

© Performance comparable to full-size HMDs
Long detecting distance, sensitivity adjustment feature
and high sensitivity offer excellent stability

© Airless dust hood or air purge hood attachable
Prevents dirt deposits on lens, dust hoods that do not
require air (F38S, F38N) and air purge hoods (302NC-
305NC) are available.

Contact Takex for detailed material data.

TAKEX



Rating/Performance/ Specification/ Environmental Specification

Model KD50 | KD50W | KD50E | KD50EW
Detection method Radiation detection
Power Supply | AC100~110V/200~220V +10%% 50/60Hz
Power consumption 4W max.
Operation mode Light-ON

Output mode

Relay output Voltage output

| Rating

1 transfer contact 200 VAC 0.5 A resistanc load 10VDC 5mA

Detection object
re

450 °C min. (ordinary steel material)

Response time 25ms max. | 5ms max.
Indicator Light reception indicator (red LED)

Sensitivity adjustment Adjustable with volume

Ambient temperature | -10 - +55 °C (150 °C max. with water-cooling)

Ambient humidity | 35-85%RH (non-freezing, non-condensing)

Insulation resistance | 500 VDC, 20 M_ or higher (between primary side of transformerioutput terminal and case)

Dielectric withstanding | 1.5 kVAC for 1 minute (oetween primary side of transformer/output terminal and case)
Vibration | 10-55Hz /1.5 mm amplitude / 2 hours each in 3 direction
Shock 500 m/s?/ twice each in 3 directions

Protective structure

IP66

Case material

Aluminum die-cast (cord opening ground hub)

Connection

Terminal block

Mass

About 2kg

Cooling water specification

Flow rate 2R/minute min.
Temperature +10~+35T
Withstand voltage 0.29MPa

Air purge specification (with optional part)

Flow rate 200R/minute min.
Withstand voltage 0.98MPa
Air not required for use of airless dust hood.
Connection
Relay output type

1

2 3 4 5 6

D

D

DD

c Contact
ov 100V 200V output
110V 220V
NO
Power supply (AC)
Voltage output type
1 2 3 4 5 6
.
ov Voltage
ov 100V 200V output
110V 220V
10V
Power supply (AC)

KD50

Dimensionsin mm)

Water outlet , (38)

Exhaust nipple
(49 \

Water inlet
Feed nipple

(¢9)

S_ight Indicator OP.L
sight 140 OPL 59 M3gp=1
F——
\ F@ @
Grand hub body L/ ‘\Eﬂﬁ
(5 ] Al N
g Q=== & &
@ | | @] 8
100 40 2
65

g4 < Fn /’/‘@;%%\

S — EE= \
E?Y Il %u . ped)

With Airl

(70) S~

When no cooling is required, the
above figure applies instead of nipples.

ess hood F38S Series attached

Model |Length (L)
F38S 120mm
F38S-03 | 300mm
F38S-04 | 400mm
F38S-05| 500mm

With Airless hood F38N Series attached

| 205 |
‘\ 200 |
Al \
- @
o]
With air purge hood attached
L
Air inlet 65
‘ N
o (¢10)>f
|
I
i L& N\ M38 threaded
I Adijusting ring

Model |Length (L)
302NC | 215mm
303NC | 315mm
304NC | 415mm
305NC | 515mm

TAKEX
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|

* Model HD301 (low temperature)
Model HD601 (Medium/high temperature)

Model HDA300

The HD Series HMDs are radiation detection photo
sensors with separate amplifiers that have achieved
compact sizes and low cost.

HD301 and 601 are intended for sites where temperature
in the vicinity of the receiver is up to 50 or 70 °C and
available in models for low temperature and medium/high
temperature. Applications include detection of presence
or passage of heated steel material, glass, etc.

HD400 and 502F are optical fiber type sensors with ultra-
small heads.

Applications include detection of heated steel material,
glass, etc.

© Ordering guide (for HD400 Series)
A set is composed of an amplifier, receiver and fiber
optic cable unit and there is no set No. Order by
specifying the individual model Nos. of components as
shown below:

Type Model Quantity
Amplifier HDA300 1
Receiver HD400 1
1-m fiber GT21 1

Model FA51

.........

Lens unit

i

Model FA52

Model HD502F

"l Features

© Low-cost
The HD Series offers the lowest cost of all HMDs.
Amplifiers are separately installed and no water-
cooling is involved.

© Airless hood provided
The HD Series sensors come with Airless hood for
prevention of soiling of lens.

© Fiber type
HD 400 may be used in combination with heat-
resistant generic fiber optic cables, which improves the
resistance to heat and electric safety of the sensing
head. Attaching a lens unit at the end extends the
detecting distance.
HD502F is the lowest-cost model of HMD. The fiber
optic cable covered with 1.1 stainless tube allows
focused detection of heated condition of electronic
components or mechanical parts.

Compact multifunctional amplifier (HDA300)

© 3-point level indicator
The received light intensity level is shown by flashing 3
indictors for easy checking of stability.

© Sensitivity adjustment volume

¢ Relay output and voltage output available

S rakex
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Rating/Performance/ Specification/ Environmental Specification

Type Cord connection type Fiber detachable type Permanently attached fiber type
Fiber GT205| GT21 | GT22 | GT23 '
R 70mm fixed
Vel (length) (s0cm) | (1m) | (@m) | (3m)
Sensor HD301 (low temperature model) ‘ HD601 (medumhigh temperature model) HD400 HD502F
Amplifier HDA300
Detection object temperature |  350°C min. [ 650 °C min. [430°C min.[440°C min. [ 460°C min. [490°C min.| 560°C min.

Output mode

Relay contact output/voltage output

Rating Relay contact output: 1c 250 VAC 5 A (resistance load)
Voltage output 12 VDC 5 mA max.
Gperation moda Light-ON (activated for presence of material)
Timer operation selectable/external gating
Timer On-delay, off-delay, one-shot, timer disabled (ON/OFF)
Time Selectable between 0.1-1 s and 1-10 s

Response time

Relay contact output: 25 ms; voltage output: 3 ms

Power supply

AC100/110V-AC200/220V+10%, 50/60Hz

Power consumption

5VA max.

. Amplifier (screw diameter 3.5 mm)
Connection
Sensor Two 0.5 mm? shielded cords 20 m \ One 0.3 mm? shielded cord 2 m
Ambient Amplifier —10~+50°C
temperature | Sensor —-25~+50°C —25~+70°C —-25~+50°C
(non-freezing) | Fiber - —20~+200°C ‘ (Fiber tip: maximum + 70 °C)
Ambient Amplifier 35~85%RH
humidity Sensor 35~95%RH 35~85%RH
(non-condensing) | Fiber —_ 95%RH max. (20%RH max. for 70 °C or higher)
i Amplifier DC 500 V 20MQ min. *1 .
lrzzg?g:?‘?e Senpsor DC 500 V 20MQ) min. Omitted (case-grounded)
D!electric. Amplifier 1500V AC for 1 mfnute *1 Omitted (case-grounded)
withstanding | Sensor 1500V AC for 1 minute
Vibration 10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction
Shock 500 m/s?/ 3 times each in 3 directions (twice for sensor)
Protective Amplifier P40
structure Sensor IP66 | IP40 ‘ P66
Amplifier About 450 g (including socket)
Mass Sensor 1500 g max. (including cord) 1100 g max. (including cord) 50 g max. (including cord)
Fiber —_— 110gmax.\190gmax.\SSOgmax.\BSOgmax.

Fiber allowable bending radius

R50

10 mm (except for 15 mm from the tip)

Fiber material (covering)

Glass (stainless steel spiral tube) Glass (annealed stainless steel tube)

*1 Between case and grounding terminal (No. 1)
Between case and entire power supply

Between case and relay contacts (collective) Between grounding terminal (No. 1) and relay contacts (collective)

Between grounding terminal (No. 1) and entire power supply  Between entire power supply and relay contacts (collective)

Detection Field of View Characteristics (Typical example)

Cord connection type

Model HD301 (low temperature)
Model HD601 (high temperature)

HD301 : About ¢ 30 About ¢ 70
HD601 : About ¢ 25 About ¢ 50

Fiber type
Model HD400
Model HD502F

About ¢ 140 About ¢ 210 HD400 + fiber optic cable + lens unit
HD400
About ¢ 100 About ¢ 150 (FA51.52)
About$87

HD502F
Abc%outgﬁmAbouthS Aboutg52
[N
=0 €

100mm

0 20mm 50mm 300mm

TAKEX
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Amplifier panel layout (HDA300)

SENS

PHOTO SENSOR  HMD awme unit HDA300
‘ @ T ca | LEVEL
W), [\

a2 &

SENS < T T

Sensitivity adjustment volume
Turning clockwise increases the sensitivity and decreases the minimum detectable temperature.
Level indicator
Received light intensity is shown with 3 LEDs, which are iluminated differently for the individual levels:
LEVEL 1: operation level
LEVEL 2: double the operation level
LEVEL 3: 3.5 times as much as the operation level

TAKENAKA ELECTRONIC INDUSTRIAL cu\uo | POWER llluminated at power-up.
3 OPERATION  Operation indicator: illuminated when control output is activated.
\ TIME Delay time adjustment
Sw.2 SW.1 SW.1 Delay time range selection and timer enabled/disabled
SW.2 Time limit operation selector switch
Connection
1. Be sure to limit the length of the receiver cord
Receiver within the length of the provided cord (20 m)
Voltage output and route separately from power supply lines.
12 VDC 5 mA max. Extension of the cord or insecure connection of
the shielded line may cause induction, which
O may lead to faulty operation
ov External . .
) gating 2. Be sure to connect the grounding terminal.
* White | Red Shield | : :
Failure to ground may cause faulty operation

8|19 10 1112 13 14

O

1123/ 4,5/6]|7

AC| COM NO NC
100/110V L 1

AC Relay contact output
200/220V

i—

*Only red and shielded lines for HD502F.

Dimension (in mm)

Lens unit
Model-FA51 ]

o ol

817

- 4

Mounting leg

40 Body

Mounting hole (for M4 screw) 40 Bod
6, 14 / Flber head
@

o
| ©

S5
L : |
7

=}

Lens 2-M4 through hole 25.4 /Fiber head

due to induction.

3. Terminals Nos. 12 and 13 are for external
gating.
Short-circuiting these terminals disables the
internal circuit (output). Provide contact or open
collector for operation.
When not using external gating leave the
terminals open.

Model-FA52

AN

M16.P=0.75, 5 Tightening nut Head securing screw

Head securing screw

TAKEX
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Dimension (in mm)
(Sensor) model HD301/601

‘ (170)

} 15 |M=20 P=0.75

‘ [ [ [
70—

50

|
% I8 4L Mounting bracket bottom view
=l |
N>

(Sensor) model HD400 (Sensor) model HD502F

CAD

58

Fiber

Lo..]] E E "7104_‘ 2-42.6 hole Cord 0.3mm? x 1 core 2m

2m

For securing fiber

|
|
‘
Set screw with hex hole M2.6 | ! 20 /\‘ ﬁ T vy Q}
(hex key wrench provided) ; b ¢8 l - @ 818 === e —

g 10 N\ #4.7 mounting hole (for M4) . ‘ ¢ l Q}
s 8 30 — ‘ n . 28‘34
L ‘ 70 26
B~ .
o @AM ] | I ,Eﬂ, (Amplifier) model HDA300
O~
E : I 60 £2 mounting hole (elongate)

readed hole

- 12 3max)
10—+|+—25—+| 25 10 ¥
#ﬁ »—4T3T+<3> = — =
e N

AR
f $4.95
M6 (P=1) Stainless steel spiral tube

Sensor 100
Model Length - =
GT205 500mm f
GT21 1m 1GI 26
GT22 2m o |
GT23 3m Ra ﬁ 4.5\ °

UNT)
72 —H~——§0 DIN rail
6(max) 35mm

TAKEX
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Fiber type CMD

For basic information about semiconductor laser, see P540)

I Notes on Safety

© Laser emission warning lamp

" Features
© High-powered output 90 W (FTL44A)
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Laser diode of optical output 90 W is used as the light
source, over 3,000 times as high-powered as LED
type (of Takex). The output of model FTL441A is 10 W.
No cooling required

Supports ambient temperature of up to 200°C without
cooling.

Detector with superb durability

Fiber covered with flexible tube with stainless steel
braid for robustness and resistance to heat and
corrosion.

© Self-check feature integrated (SAFETY feature)

The transmitter is provided with light emission monitor
circuit, which outputs alarm signal (SAFETY ALARM)
when light emission stops due to failure, etc. The
receiver is provided with a stability check feature,
which constantly checks the received light intensity at light
reception and outputs error signal (SAFETY ALARM)
when there is not much margin in the received light
intensity level due to soiling of lens, light axis
misalignment, etc.

© 5-point level indicator

Received light intensity is shown with 5 LEDs, offering
easy viewing of stability and facilitating light axis
alignment.

The transmitter panel of the standard model is
provided with power and light emission indicators to
indicate that laser beam is emitted while power
indicator or both indicators are illuminated.

@ Do not attempt to look into the laser beam emitter or

touch the beam.

© Take measures to prevent any unexpected specular

reflection of laser beam caused by mirror-like detection
object or mirror-like object crossing the route of the
laser beam.

© Do not direct light to human body or use the sensor to

detect people.

© Take safety measures according to the operation

manual.

TAKEX



Ordering Guide
The FT44A Series does not have set model Nos.
Order by specifying the individual model Nos. of components.
Models marked with * compose a set shown on the previous page.

Exam

ple

- Optical power 90 W
- Mini power relay output
- Fiber length : 2 m

- Airless hood
Component Model | Quantity
Amplifier Tranfmitter FTL44A 1
Receiver FTR44A 1
Optical head OH2 2
Fiber FG2 2
Hood F70N 2
[Optical head]
Model | Compatible hood Appearance
OH F70N o |
DS 700L series / ‘°. '
\’ (High-powered)
F38A series
OHA F38PC series
(Standard)
[Fiber]
Length Model Appearance (Typical example)
2m FG2
3m FG3
4m FG4
5m FG5
7m FG7
10m FG10
15m FG15
20m FG20
30m FG30
Configuration
Hood Fiber optic cable

Prevent dirt deposits on optical
lens head. Choice between
airless and air purge hoods is
available.

Optical head
Optical unit for securing the detection light
axis for transmitter/receiver. Standard and
high-powered types (margin in operation
tenfold) are available.

Light guide for transmitter/
receiver. Flexible tube with
stainless steel braided
covering.

FT44A

[Amplifier]
Type Model Appearance (Typical example)
Transmitter S0Wtype | FTL44A 3
amelfier | 1owype | FrL441A
Mini power .
relay output FTR44A
Receiver
.. |Relayoutput| FTR44AH
amplifier
Solid-state
output FTR44AC
[Hood]
Type Length | Model/shape (Typical example) |Compatible optical head
(]
oL
2>
5 g 120mm F38A OHA
S S | 200mm F38A-02
< | & |_300mn F38A-03
3 400mm F38A-04
z 500mm F38A-05
2 OH2
= F70N 3%
(]
o
=
2
S [ 200mm F38PC-02 OHA
3 & | 300mm F38PC-03
o [ [ 400mm F38PC-04
o 500mm F38PC-05
28 —
3 L
e
o
2 [ 200mm 702L OH2
2 [ 300m 703L
S| 4o00mm | 704L
~ [ 500mm 705L

Components for transmitter and receiver
are the same except for amplifiers.

Amplifier (receiver)
Converts the light transmitted through fiber optic cable with (light-
sensitive element) into electric signals for control output (mini power relay
output, reed relay output or Solid-state output) via electronic circuitry.

Amplifier (transmitter)

Integrates laser diode used as

the

light source, electronic

circuitry for transmission, etc.

TAKEX



FT44A

Rating/Performance/Specification/Environmental Specification

Output specification

Transmitter model

FTL44A-FTL441A

Power ON |
OFF t
Monitor output  Normal ! 1
f Monitor i
(operation) gbnormal > < About1s
Output CEIOEQE
| Rating Contact output 5A 250V AC max. (Resistance load)
Receiver model FTR44A FTR44AH FTR44AC

Output mode

Mini power relay output Relay output Solid-state output

Control output

ON-OFF operation (Light-ON)

Transfer contact Transfer contact

Rating 5 A 250 VAC max. 0.5 A 48 VDC max. 0.5 A 250 VAC/DC
(resistance load) (resistance load) (resistance load)
Response time 25 ms max. 12 ms max. 10 ms max.

ON
Power OFF

Safety Alarm oo
output Operaton o ma
owpnCOSE_
Ratin a contact
9 5A 250VAC max. (resistance load)

General specification

FTL44A: semiconductor laser 904 nm, 90 W max. JIS C 6802 Class 1M)

Light source

FTL441A: semiconductor laser 904 nm, 10 W max. JIS C 6802 Class 1)

Detecting distance

50 m max.

Valid lens diameter

Optical head OHA: 28 mm
Optical head OH2: 56 mm

Smallest detectable
object

Optical head OHA: 30 mm
Optical head OH2: 60 mm

Input/Output

Circuit and Connection

e Control output
Model FTR44A
Model FTR44AH

-

e

Model FTR44AC

Q

i

Saturation voltage: 3 V max.

®

e SAFETY ALARM OUTPUT
(all models)
i
] O O

Relay activated

at failure

©)

Power Supply 100-220 VAC rated voltage —20%/+10%, 50/60 Hz
Power consumption Transmitter: 10 W max.; receiver: 10 W max.
Connection with Connector cable 2m (CVV 0.75mm?)

. Optical head, Fiber: —25 to +200°C
I ITENC Amplifier: =25 +55°C (Non-freezing)
Storage temperature —40 to +70°C (Non-condensing)

Ambient humidity 35 to 85%RH (Non-condensing)
Fiber-optic unit

allowable bending radius

50mm

Between power supply and case: 500 VDC, 20 MQ or higher

Insulation resistance

Between output and case: 500 VDC, 20 MQ) or higher

When connecting an inductive load
such as a relay for the load, be sure
to use diode, surge absorber, etc.
for protection of output transistor
from back electromotive force.

Between power supply and output: 500 VDC, 20 MQ) or higher

Between power supply and case: 1500VAC for 1 minute

Dielectric withstanding

Between output and case: 1500VAC for 1 minute (between reed relay outputs: 1,000 VAC for 1 minute)

Between power supply and output: 1500VAC for 1 minute (between reed relay outputs: 1,000 VAC for 1 minute)

Vibration

10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction

Shock

500 m/s? / 3 times each in 3 directions

Protective structure

1P66

Optical head OHC: About 680g / OH?: About 2.5kg
F38S : about 2408 F38S-03 : about 4308
Airless hood F38S-04 : about 5508 F38S-05 : about 6508

F70N  :about 1.8kg

Mass
Air purge hood

F38PC-02 : about 240g
F38PC-04 : about 370g

F38PC-03 : about 300g
F38PC-05 : about 440g

703L : about 3.3kg
FG2 :about0.7kg FG3 :about0.9kg FG4 :aboutl.1kg
Fiber FG5 :about1.3kg FG7 :about1.6kg FG10: about2.1kg
FG15: about 3.1kg FG20 : about 4.1kg FG30: about6.1kg
Amplifier Transmitter: about 1.5 kg; receiver: about 1.5 kg

TAKEX



FT44A

Amplifier panel layout

Transmitter Receiver
AGS switch
POWER  OPERATION @ POWER 12345
® ® @OPERATION 00000 @
@ SAFETY LEVEL SENS
Power [lluminated at power-up. POWER llluminated at power-up
Operation [lluminated when the transmitter is normally functioning. OPERATION Operation indicator: illuminated when control
AGS switch Switch used for external control for anti output is activated (light emission detected).
interference when two or more sensors are SAFETY Stability check (stability operation) indicator:
adjacently installed. Green indicator is illuminated to indicate
Set at EXT. when using the controller. stable operation. When there is not much
Normally, set at AGS. margin in the received light intensity level,
OLight emission monitor © Used to see if the transmitter is functioning SAFETY ALARM output is activated and the
normally.  An amplifier for monitoring is indicator starts flashing.
integrated in the sensor amplifier, which LEVEL Received light intensity is shown with a 5-
monitors the radiation from the laser diode point indicator.
used as the light source and outputs alarm SENS SAFETY LEVEL adjustment volume
signal (OPERATION error output) if the Volume for adjustment of the SAFETY LEVEL
emission stops. The alert output relay is and LEVEL INDICATOR illumination level.
normally at ON state.

Control Output and Stability Check Feature
Control output : Relay is activated when the light from the transmitter is detected by the output receiver.
Relay is deactivated when the light from the transmitter is blocked by the detected object.

Stability check feature (SAFETY ALARM output)

Operation : The light intensity level (stability) at light reception is observed and an alarm signal is output when the light
intensity is equal to or below the SAFETY LEVEL due to dirt deposits on lens or light axis misalignment, etc.
The SAFETY LEVEL is variable between 200 and 1,500 times as much as the operation level. The output is
reset when the received light intensity exceeds the SAFETY LEVEL.

® Timi Light intensity reduced Light intensity increased *1) The SAFETY LEVEL and LEVELs
Timing chart by soiling of lens by cleaning lens (received light intensity) are adjustable
‘ with the volume. *1 indicates the
%1) w2) T oY =y / \ o= stability at “MIN” on SI_E_NS scale.
} \ | \ I \ , *2 indicates the stability at “MAX” on
LEVEL5 10000+ 500 \ I \ I \ l SENS scale.
LEVEL 4 Té‘ 9000+ 400 \ I \ I \ /
LEVEL 3 | £ 45007 300 I / \ T
LEVEL2 5 15001200 | / < SAFETY LEVEL
LEVEL1 +% 500100 ™
o (1) — - -— - ~ — — — Operation level —
Lt Lt t2
Present

Detection | |
material  Not present

| |
Control output OC'):I: |_| |_|

1 O

ON
SAFETY ALARM [ [
OFF

SAFETY ALARM operation : The duration between the reduction of the received light intensity level under the SAFETY LEVEL and the
control output activation is calculated and, if this duration is longer than a certain duration T, the SAFETY
ALARM is output.
For example, the duration t1 between the reduction of the received light intensity level under the SAFETY
LEVEL and the control output activation at material detection is shorter than the duration T and the
ALARM is not output. With soiled lens or misaligned light axis, duration t2 during which the light intensity is
under the SAFETY LEVEL is longer, which is regarded as no margin in received light intensity level.
(The duration T for SAFETY LEVEL check is set at about 2 minutes in the above example.)
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Connection

Transmitter Lead color

Power supply

SASABRCEE)

1] L]

Ground

Mini power relay output type

Relay output type
(™
elow}—
SAFETY ALAEM output
@ Green—
Bak| COM
@ ; T Control output
® |ie| NO (contact output) _
@ (Beg) NC @ Shielded
O = @ fwnit)) —
Power supply White
@  Whie|— @D |\Red +
L
@ G\re@ = Ground

When the leads are extended (100-300 m), stray capacitance

between leads may cause rush current.

If this poses any problem, provide a resistor (10-50 Q) in

series with the contact.

AGS

Light emission monitor output @ Whie) —
@ Red| +

Shielded

]
AGS
) —l

Solid-state output type:FTR44AC

AGS

ellow
ft SAFETY ALAEM output
reen

Black— GND
White—
Control output
L C (@ Shielded
(Black— ,
| Power supply @ Whe| —  AGS

White @
G\re@ 1 Ground Red) +

SISICISIGICINIS

When connecting an inductive load such as relay as the load, be
sure to use diode, surge absorber, etc. for protection of output
transistor from back electromotive force.

The AGS terminals on the transmitter and receiver can be used in the following three ways:

1) Detection power increase

Transmitter

Power
supply

Receiver

Power supply

Monitor output

Control output

SAFETY ALARM output

When the AGS terminals are connected with each other, a synchronization signal is sent out from the transmitter, which
is detected with the AGS circuit in the receiver, and the sensitivity (amplifier gain) is automatically increased to about
double that before the connection of AGS. This provides high power.

The synchronous rectifier circuit is activated at the same time, which increases resistance to noise for even higher
reliability. This feature is effective for use in situations such as hampered light transmission due to smoke or
vapor or environment subject to electric noise.

2) Prevention of interference

When two or more sensors are adjacently installed, light from the neighboring transmitter reaches the receiver even
if the object blocks the light beam, this causes faulty operation. To prevent this situation, connect the AGS to an external
controller to externally synchronize the transmitter emission and receiver gating.

This also automatically increases the receiver sensitivity and activates the synchronous rectifier circuit.

For details about the scanning controller, see “LSC Series.”

3) Normal operation without connecting AGS

Connection of AGS provides advantages as described above. However, leaving the AGS unconnected has no effect
on operation in ordinary environment and the sensor may be used as an ordinary photo sensor.

TAKEX



Optical Head Power Characteristics (Typical example)

Different models of optical head (OHA and OH2) have
different levels of power. The same optical head model may
generate different levels of power depending on whether it
is used for transmitter or receiver. This is due to the
difference of power density depending on the effective
lens diameter or spread of light beam.

The table on the right shows power levels with reference to
the power 100 with OH2 used as the optical heads for
both transmitter and receiver.

FT44A

Fiber Transmission Factor Characteristics (Typical example)

The figure shows relative transmission factor with
reference to fiber optic cable FG2 as 1.

The transmission factor of FG10 is 70% of that of FG2.
When FG10 (10 m length) is used for both transmitter
and receiver, the transmission factor is:

0.7x0.7=0.49

Optical head Relative power
Transmitter Receiver (with OH2 as 100

OH2 OH2 100

OH2 OHA 35

OHA OH2 25

OHA OHA 9

1 ‘ 1
5 07 ——0.95—0.92— (.38 5 40.|7
8 05
S
[7]
€ FG2 FG3 FG4 FGS5 FG7 FG10
'_

2 3 4 5 7 10

Fiber length (m)

Received Light Intensity Level Characteristics (Typical example)

The data shows margin in operation against detecting
distance with fiber optic cable FG2 (length 2 m) and
optical head OH2 used for both transmitter and receiver.

10°—
Optical head: OH2
Fiber: FG2
AGS terminals: connected
Ambient temperature: 25 °C
FTL44A
N
FTL441A \
10* \\
0 10 20 30 40 50 60
Detecting distance (m)

For other fiber and optical head models, find the data
based on the transmission factor of the fiber and power of
the optical head.
When fiber optic cable FG2 (length 2 m) is used for both m
transmitter and receiver, the graphs directly shows the .qg)
data and the margin in operation at detecting distance of 20 z’
m is about 130,000 times. 2
When fiber optic cable FG10 (length 10 m) is used for g
both transmitter and receiver, the transmission factor is: g
0.7 x 0.7 = 0.49. =
Using this to find the margin in operation at detecting %
distance of 20 m with FG10 used for both transmitter and =
receiver,
130,000 (times) x 0.49 = 60,000 (times)

Light axis alignment

See P. 520.

Do not attempt to visually align (with optical sight) the axis when laser beam is emitted.

TAKEX
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Directional Characteristics
The graph shows the spread of transmitter light beam and receiver angle of
aperture.

For the spread of transmitter light beam, the maximum angle of aperture is
+1.7 degrees, which translates to a spread of about 600 mm at 10 m.

The sides of this spread do not have enough light intensity and are not
practical. To find a practical beam spread, consider relative light reception
sensitivity of 50% or higher.

The angle of aperture for relative light reception sensitivity 50% is +1.2
degrees, which means that practical light beam spread is about 400 mm at
detecting distance 10 m.

OH2: $100mm OH2: $200mm OH2: ¢300mm OH2 : ¢400mm
OHA : ¢200mm OHA : $400mm OHA: ¢600mm OHA : ¢800mm

s @D
.

10m

Detecting distance

Dimensions(in mm)

o
o

90

’

80
70

OH2

60

OHA

50
40

30

20

Relative light reception sensitivity (%)

o

1
1
t
1
1
1
1
T
1
1
1
1
T
1
1
1

2 1

Angle: 6 (degrees)

0

1

Ampllfler OPTICAL FIBER UNIT  DISPLAY SENS.VR.CAP CONNECTOR  CABLE
(RESEIVER/DETECTOR ONLY)
CAD [ —
g =]
e ‘ o |IEIII|- Q o o
- T i +1% = =
1 | I—1 | ®[€ g
210 4—$7X9
230 \®(Elongate hole) N
el
By
190 (85) 130Min //
pa //' /
A\ !_E!L\ = // /
\\\ ‘ [ /53 - /
e ——— - =
F — ®
Fiber
CAD |
46 L ‘ 46 ‘
(40)— — (40)—
Model Length (L) B ' Y @
n ) _ I I || || N
FG2 an | 2o — ] ) = .
FG3 am | L
FG4 4m 127
FG5 5m
FG7 7m
FG10 10m
FG15 15m
FG20 20m
FG30 30m
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Dimensions (in mm)
Example of combination of Airless hood and optical head

FT44A

f;,jl\ _ Light axis
e
i

, OPTICAL AXIS
%&"

Optical head Model OH2

Opt|ca| head 48 L AIRLESS HOOD,
Model OHA
CAD ™
. h ' OPTICAL AXIS
Mounting hole H ”@*7%’*}** — P
dimensions e 5
55 NG, 3
485 ( / %, o8 Airless hood ¢
T'ﬁfﬁﬂ\‘ Light axis | ‘ Mode Lengg (L) 30,/ 25, @
M o= 0pTicAL A ‘ F38A mm
}Q} ‘ F38A-02 |  200m
o> F38A-03 |  300m
F38A-04 400mm
Optical head Model OH2 GIGRSGoN  S00m
Airless hood Model F70N
CAD 370 U125
i . (48) 300 OPTICAL AXIS t109
Mounting bracket bottom view  gprica Fiser uniT 4-M6 hex bolt Light axis cemer\ ‘
Optical unit |
80
60 49 Z ,/' /'
| 5. S // //
T T [Te) .
RIE =SS ——— g
Light axis | —— . v 8 /// [/ T o
center . {/' o {’ / i . 3
[=) i ™ 77
“‘ | IR: 50 min. I AIRLESS HOOD
Airless dust hood (F70N)
Holder bottom view M/‘ 22
Example of combination of air purge hood and optical head
Optical head Model OHA
CAD Air purge hood
«~— (48) L
-— 77— Ring joint
$8-PT1/8 T
(25)
. ' 1 f Light
Mounting hole % $50 axis
dimensions Y
55 87 -
785 \ Drain % js
7@% Model Length (L) l

F38PC-02 200mm

F38PC-03 300mm

F38PC-04 |  400m

F38PC-05 500mm

Air purge specification

CAD Air purge hood
Model Length (L)
702L 200mm
703L 300mm
704L 400mm
705L 500mm
80
60 /‘Lg
Light axis féa/\; N £
center - S " ©
/ (3]
[

Mounting bracket bottom view

2
. (48) \ L
10 | 4 Airinlet (86)
~}
Optical head o
.
OH2 4-M8 T
P
T
o
/- aE
/r ®| 7|
!l
/
2 1
v B :|
Air purge hood .24 |
.68 5.4,

Air purge
Light axis center

Flow rate-200 £/min
Withstand pressure---0.98MPa

(107)

65

Vet

142.5




Optical head Optical head for FT44A series

e Greatly increased power

About fivefold enhancement
(compared with Takex OH2)

e Narrow-view achieved

Light beam width and view
reduced to about 60%

e Easily replaceable

Readily replaceable where
(Airless hood optionally available) OH2 was not powerful enough

" Detecting distance and Light Beam Width

. seusnpul AnesH B |981S 104

Detecting distance (m) 10 20 30 40
ll_." -

Light beam width 130 260 400 530

(¢ mm)

n DimensionS(in mm: with Airless hood and fiber attached)

O
4 195. 125
. (48) 95.5 . 300 Light axis

55.5 128 0 3.2 4-M5 Hex bolt center H109

\ OPTICAL AXIS \
OH2N | M8 60 || !
{, - 1

Fiber £ h

17
1
1o
1

T e ] —

[
[
1o
I r

1 £; E, o
| 68 / Airless hood (F70N)
ge \Packing

$90
142.5

Mounting leg
80 Sus /Fan
60 /ﬁ
) / 45
Light axis center [ F+=a1+—+  Mounting bracket bottom view
/\\0 a5
Vi

S Taex



series Scanning control unit for laser type CMD

e Prevents interference
between adjacently
installed sensors

o Controller prevents interference between adjacent
installation of two or more sensors

o Controllers separate for transmitter and receiver

* When two or more sensors are adjacently installed,
light from the neighboring transmitter reaches the
receiver even if the object blocks the light beam,
which causes faulty operation. To prevent this
situation, the LSC Series controller synchronizes
sensors for externally controlling the light emission

(Photo shows Typical example for 5/10 channels.)

Model No. Juy
( ) pulse of the transmitter and gating of the receiver. ©
w
LSCO05L object g
E Transmitter: L ?
Receiver: R A ———— P —==]A o
Scanning channel count <
(number of connectable transmitters/receivers) =
For 5 ch: 05 é’
For 10 ch: 10 . . . (7}
For 20 ch: 20 Although the light from Transmitter A is blocked by the =
object, light from Transmitter B enters Receiver A and the »
[ | Specification object cannot be detected.
Tvoe Fortransmitter | LSCO5L LSC10L LSC20L o Controllers for 5, 10 and 20 channels are available
U Forreceiver | LSCO5R LSC10R LSC20R according to the number of sensors to be controlled.
Channel count 5 10 20
Power supply | 100-110 VAC or 200-220 VAC +10%-15%, 50/60 Hz
Power consumption 10W max
Wiring length 100 m max. (AGS/CLOCK signal)

Contact Takex for detailed material data.

I Dimensions (in mm)
For 5/10 ch For 20 ch

. 450 4410 | 410
(mounting h‘ole spacing) (mounting holes) 550 (mounting hole spacing)Mmounting holes)
- +1 i A =

|
| |
| 5 |
| > 5 I =| PCB || PCB
| g 2 | g || g
= | 2 PCB @ | 2| | board || board
£ ‘ z printed o | | lch.1~10)f | chF1~20)
23 | S circuit 2 |
8§ ,v,f,if ,,,,, L 700 S board g”vfffiT 77777 | 900 )
©5 = AGS. ch.11.12---
£ i % i (200) TB (terminal block)
§, | r Terminal block E |
\ 3 \ ACW. ch.1.2--
(21)0) ® ‘N p (250) TB (terminal block)
[+ ‘ + + = ‘ o
] t ! + o s
500 600
Terminal block Py A,
- ____ Terminal block i
R 200 =t (250)
(100) L i 8
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FT1 OAseries

The sensor is composed of an optical head and amplifier
connected with a fiber optic cable.

This allows installation of the detecting head that contains no
electronic components at a high-temperature location and of
the amplifier containing electronic components at a
remote location.

Fiber type / CMD

Transmitter and receiver as a set; dimensions same for both

"l Features

© No cooling required
The optical head that comprises the detecting part
integrating hood and optical lens and fiber have no
electronic component, which allows use in ambient
temperature of up to 200 °C without cooling.

© 5-point level indicator
Received light intensity is indicated at 5 levels, offering
easy checking of stability and light axis alignment.

© Self-check feature integrated
Transmitter outputs alarm signals if light emission
stops due to failure, etc. Receiver outputs alarm
signal (SAFETY ALARM) when there is not much
margin in the received light intensity level at detection due
to light axis misalignment, soiling of lens, etc.

© Excellent durability
Reliable design provides robustness and resistance to
heat and corrosion.

© Different hoods available
Attachable airless hood that requires no air purging in
ordinary installation such as horizontal and angled
downward installation and air purge hood for
comparatively dusty locations.

S rakex



Ordering Guide
Fiber type CMDs do not have set model Nos. Order by
specifying the individual model Nos. of components.

Example
For ordering sensor with the following properties:
- Detecting distance: up to 40 m

- Relay output

- Fiber length: 2 m

- Compact, lightweight Airless hood
Product name Model |Quantity
Transmitter| FTL10A 1

FT10A

[Amplifier]
Type Model Appearance (Typical example)
Transmitter
o — FTL10A *
amplifier
Mini power N
relay output FTR10A
Receiver
... |Relayoutput| FTR10AH
amplifier
Solid-state
output FTR10AC | Photo: amplifier for receiver

Amplifier .
P Receiver | FTR10A | 1 [Optical head] For transmitter/receiver
Optical head OHA 2 Model Appearance
Fiber FG2 2
Hood F38A 2
For combination of models marked with*
[Fiber optic cable] OHA*
Length Model Appearance (Typical example)
2m FG2 "~
3m FG3 Note: This product is not compatible with the existing airless hood or air purge
hood. Spacer model OHA-12 is available for users of existing hoods.
4m FG4
5m FG5 [Hood]
m FG7 Type Length | Model/shape |Appearance (Typical example)
10m FG10 120mm | F38A*
15m FG15 . 200mm F38A-02
rless
20m FG20 hc')od 300mm | F38A-03
30m FG30 400mm F38A-04
500mm F38A-05
A 200mm F38PC-02
" 300mm | F38PC-03
purge
400mm F38PC-04
hood
500mm F38PC-05
Configuration
Hood Fiber optic cable
Provided for protection from Glass optical fiber that directs
disturbing light or preventing dirt the light emitted from the
deposits on optical lens head. amplifier to the optical head.
Optical head

Light emitted from the end of
the fiber is condensed with the
lens and then projected into
the receiver.

Components for transmitter and receiver
are the same except for amplifiers.

Amplifier (transmitter)
Integrates LED and electronic
circuitry for light emission.

Amplifier (receiver)

Converts the light transmitted through fiber optic cable with the light-
sensitive element into electric signals for control output (mini power
relay output, reed relay output or Solid-state output) via electronic
circuitry.

TAKEX
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Rating/Performance/Specification/Environmental Specification

Output specification

Transmitter model FTL10A
Power 8EF |
Monitor output 1
A . Abnormal ! ]
(operation) Monitor Normal Max1s —»>—4-MAX 1s
OPEN
Output o) osE
| Rating Contact output 5A 250V AC max. (Resistance load)
Receiver model FTR10A FTR10AH FTR10AC
Output type Mini power relay output Relay output Solid-state output

Control output

ON-OFF operation (Light-ON)

Transfer contact Transfer contact
Rating 5 A 250 VAC max. 0.5 A 48 VDC max. 0.5 A 250 VAC/DC max.
(resistance load) (resistance load) (resistance load)
Response time 15ms max. 5ms max. 3ms max.
Power 8EF
Safety Alarm
tput Monitor Abnormal ﬂ
el Normal
ON (L)
Output OFF (H)
Rating a contact

5A 250VAC max. (resistance load)

General specification

Detecting distance

Fiber length 2m: 40 m max.
5m: 30 m max.
10m: 20 m max.

Valid lens diameter

28 mm

Smallest detectable object

28 mm diameter

Power Supply 100-220 VAC +10%/-15% 50/60Hz
Power consumption Transmitter: 10 W max.; receiver: 10 W max.
Connection with Connector cord 2m (CVV1.25mm?)
Ambient Optical head, Fiber: -25 to +200JC

temperature Amplifier: -25 +55°C (Non-freezing)

Storage temperature

-40 to +70°C (Non-condensing)

Ambient humidity

35 to 85%RH Max. (Non-condensing)

Fiber-optic unit
allowable bending radius

50mm

Between power supply and case: 500 VDC, 20 MQ or higher

rlgz:iilte:;]%r; Between output and case: 500 VDC, 20 MQ or higher
Between power supply and output: 500 VDC, 20 MQ or higher
Between power supply and case: 1500VAC for 1 minute
Dielectric Between output and case: 1500VAC for 1 minute
withstandin (between reed relay outputs: 1,000 VAC for 1 minute)
9 Between power supply and output: 1500VAC for 1 minute
(between reed relay outputs: 1,000 VAC for 1 minute)
Vibration 10-55 Hz / 0.75 mm amplitude / 2 hours each in 3 direction
Shock 500 m/s?/ 3 times each in 3 directions
Protective structure 1P66
Optical head OHA: About 680g
Airless F38A: about 240g F38A-03: about 430g
hood F38A-04: about 550¢g F38A-05: about 650¢g
Mass | ,. . .
Air purge F38PC-02: about 2409 F38PC-03: about 300g
hood F38PC-04: about 370g F38PC-05: about 440g
FG2 : about 0.7kg FG3 : about 0.99g FG4 : aboutl.1kg
Fiber FG5 : about 1.3kg FG7 :about 1.6g FG10: about2.1kg
FG15: about 3.1kg FG20: about 4.1g FG30: about6.1kg
Amplifier Transmitter: about 1.5 kg; receiver: about 1.5 kg

TAKEX

Input/Output Circuit and Connection
Control output
Model FTR10A
Model FTR10AH

!

—®

Relay activated at light reception

Model FTR10AC

Saturation voltage: 3 V max. :

SAFETY ALARM OUTPUT
(all models)

<

Relay activated
at failure

®

When connecting an inductive load
such as relay as the load, be sure
to use diode, surge absorber, etc.
for protection of output transistor
from back electromotive force.



FT10A

Amplifier panel layout

Transmitter Receiver
® | ight emission monitor
Used to determine if the transmitter is functioning normally. @POWER 12848
An amplifier for monitoring is integrated in the sensor, @ OPERATION 0000®
which monitors the radiation from the LED used as the @ SAFETY LEVEL
light source and outputs alarm signal (OPERATION error
output) if the emission stops. POWER llluminated at power-up
The alert output relay is normally at ON state. OPERATION Operation indicator: illuminated when control
output is activated.
® Power POWER  OPERATION SAFETY Stability check (stability operation) indicator: Green

llluminated at power-up. ([ ] ([ ] indicator is illuminated to indicate stable operation.
When there is not much margin in the received

® OPERATION light intensity level, SAFETY ALARM output is
llluminated when the transmitter is normally functioning activated and the indicator starts flashing.
and goes out when it stops functioning. LEVEL Received light intensity is shown with a 5-
point indicator.
SENS SAFETY LEVEL adjustment volume

Volume for adjustment of the SAFETY LEVEL
and LEVEL INDICATOR illumination level.

Control Output and Stability Check Feature

Control output: Relay is activated when the light from the transmitter is detected by the receiver for output.
Relay is deactivated when the light from the transmitter is blocked by the detection object.
Stability check feature (SAFETY ALARM output)
Operation: The light intensity level at light reception is observed and an alarm signal is output when the light intensity is
equal to or below the SAFETY LEVEL due to soiling of lens or light axis misalignment, etc.
The SAFETY LEVEL is variable between 2 and 4 times as much as the operation level. The output is reset
when the received light intensity exceeds the SAFETY LEVEL.

T|m|ng chart Light intensity reduced Light intensity increased
by soiling of lens by cleaning lens
ol (0 I oot
o |
9 LEVEL 5 18 6 | [\ /| \ |
= o (I Y A |
=t S I VY A W A /
) =X
Z LEVEL 3 ZF 10 3 / l T /
o LEVEL 2 %*\ 7 2 / I ! SAFETY LEVEL —
0 LEVEL T8 415 [ : :
1 Operation level
t1 t1 t2

|
[
T
|
: \
|
Present
Detection material :I_l—l_l—‘—l_l—i—
T
|
\
|
|
i

Not present T
!
OFF ‘
Control output on | | |_| | |_|
1
ON
SAFETY ALARM
OFF

SAFETY ALARM operation: Timing is started when the received light intensity level is reduced to below the SAFETY LEVEL, which is
reset when operation output is activated. SAFETY ALARM signal is output if this duration is longer than a certain duration T.

For example, the duration t1 between the reduction of the received light intensity level under the SAFETY LEVEL and the output activation
at material detection is shorter than the duration T and the ALARM is not output. With soiled lens or misaligned light axis, duration t2
during which the light intensity is under the SAFETY LEVEL is longer (always under the check level at light reception), which is regarded
as no margin in received light intensity level. (The duration T for SAFETY LEVEL check is set at about 2 minutes in the above example.)
The SAFETY LEVEL and LEVELs on the level indicator (received light intensity) are adjustable with the volume. *1 indicates the stability
at “MIN” on SENS scale and *2 indicates the stability at “MAX” on SENS scale.

TAKEX



FT10A

Connection

(Transmitier): FTL10A

Connector pin No.

Lead color

® Red —
Light emission monitor output
@ Yellow —

©) Black —
Power supply
@ White —

@Green ¥ Ground

(Receiver): FTR10A (Mini power relay output)

FTR10AH (Relay output)

Connector pin No. and lead No.

—/
SAFETY ALAEM output

® COM—,

Control output
(contact output)
@ Ne —
@ P I
ower supply
o —1

D —l— Ground

(Receiven): FTR10AC (Solid-state output type)

/ Connector pin No. and lead No.

® —

@ ] SAFETY ALAEM output
® —— GND (case ground)
®

@ Control output
@ Power supply

2 —1

D L Ground

TAKEX
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Received Light Intensity Level Characteristics (Typical example)

The data shows margin in operation against detecting 600+ 3000 \ : :

T
Fiber optic cable: I‘:GZ

distance with fiber optic cable FG2 (length 2 m) used for 400T 2000
both transmitter and receiver. For other fiber models, find 200+ 1000 \

the data based on the transmission factor of the fiber. 700 \

o
o
t

When fiber optic cable FG2 (length 2 m) is used for both 500 \
300

transmitter and receiver, the graphs directly shows the 200

A O
o o
I
t

data and the margin in operation at detecting distance of 10

N
o
¢
t

100 N

m is about 180 times. Q
70

When fiber optic cable FG10 (length 10 m) is used for 5 .

-
o
¢
t

(sewi) uonesado ur uibiep

both transmitter and receiver, the transmission factor is:

[&)]
1
t

30

0.7 x0.7 =0.49.

N
|
t

20

(AW) [9n8] Asualul 1yBl| panleoay

Using this to find the margin in operation at detecting

distance of 10 m with FG10 used for both transmitter and 7

receiver, 1T 5 Opération leye

180 (times) x 0.49 = 88.2 (times) e o 20 80 40 50

Distance (m)

Fiber Transmission Factor Characteristics (Typical example)
The figure shows relative transmission
factor with reference to fiber optic cable

60

FG2 as 1. 0.98 0.92 0.88

The transmission factor of FG10 is 70% of o7 o8
05

that of FG2.

When FG10 (10 m length) is used for both
transmitter and receiver, the transmission
factor is:

0.7x0.7=0.49

10}0B} UOISSIWSUBL} |
|
U7
N
o
[0}
@
o
©
N
m
[0}
a
o
©
~

FG10

2 3 4 5 7
Fiber length (m)

Directional Characteristics (Typical example)

The graph shows the spread of transmitter light beam and receiver angle of
aperture.

100 7T

@ ©
o O
~—
—

For the spread of transmitter light beam, the maximum angle of aperture is +

~
o

1.7 degrees, which translates to a spread of about 2600 mm at 10 m.

\

The sides of this spread do not have enough light intensity and are not

\

A O
o O
—~

practical. To find a practical beam spread, consider relative light reception

sensitivity of 50% or higher.

N W
o O
—~—

The angle of aperture for relative light reception sensitivity 50% is + 1.2

(%) Auntisuss uondeoss ybl eaeley
(o))
o
I

—
o O
—_—

degrees. 5 1 0 1
This means that practical light beam spread is about 2400 mm at detecting < Angle: 6 (degrees)
distance 10 m.

#200mm #400mm #600mm #800mm

10m 15m 20m
Detecting distance

\

\

/ \
\

2
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FT10A

Light Axis Alignment

Align the light axis so that all LEDs are illuminated while checking with the 5-point level indicator on the receiver.

At the maximum sensitivity (SENS MAX), LEVEL 5 indicator is illuminated at the margin of 6
times but this does not mean that the light axis is perfectly aligned.

Although the distance and atmosphere may have some effect, as a general rule, align the light
axis with the sensitivity at SENS MIN so that the LEVEL 5 indicator is illuminated for
operation with the maximum margin (this makes the margin more than 18 times).

<>Alignment with optical sight
Use the optical sight provided on the optical ,l.)

head.
S

{>Alignment with Light axis aligner (optional)
Mount an Light axis aligner on the optical head and radiate the light beam pattern through the transmitter lens. More
accurate field adjustment may be made based on the projected beam pattern.

e | — 7~

— )
/

A

(Transmitter)

Light axis aligner Light beam pattern viewable

Two types are available depending on light source

(Halogen lamp type) (Red semiconductor laser type)
Light axis aligner Class 2
Model OHF-CL Light axis aligner
Power supply unit Model OHF-LD
Model OHF-CLP Power supply unit
Halogen lamp (spare) Model OHF-LDP
Model OHF-L5

Sensitivity adjustment

<{>Receiver for Light axis alignment (optional) Power switch
Used for light axis alignment of receiver of fiber rlber optic cable
type CMD.
Mount on the optical head of the receiver and
check the received light intensity with the
volume of sound from the earphone and the
LED level indictor.
Model OHF-CR Earphone

Receiver

{>Checker (optional)
Model CL1 (transmitter) Model CR2 (with indicator)
Portable transmitter used for Portable receiver for checking the
checking the operation of the transmitter and light axis alignment of
receiver. position of light emitted from the

transmitter while listening to the sound.

TAKEX



Dimensions (in mm)

i OPTICAL FIBER UNIT _ DISPLAY SENS.VR.CAP CONNECTOR ~ CABLE
Amplifier (RESEIVER/DETECTOR ONLY)
{ —
CAD ; / e e ,EJ
he ! o Ilﬁllll- QL o o
T Ik pesgl
210 \@ 4— $7X9
(Elongate hole)
230 -
=
/
IL_50Min (70) 190 (85) 130Min__/
— /)
L — // /
= T = / 4
VN I e /
W\ ‘ ER
e — - E
= | ®
Example of combination of air purge hood and optical head
Optlcal head Air purge hood
— |
Model OHA “8) —t
20 Ring joint
CAD $8-PT1/8
I
v T50
Mounting hole ,,7,7,%}‘ _
dimensions "
55
485 \ Drain Air purge hood
7‘#& 4 L ot s } Model | Length (L)
SIS = opTicAL AXiS ‘ F38PC-02 | 200mm
& | 80 F38PC-03 | 300mm
¢ F38PC-04 | 400mm Air purge specification
Flow rate: 200 £/min
F38PC-05]| 500mm Withstand pressure: 0.99MPa
Example of combination of Airless hood and optical head
Optical head 48 89 L __AIRLESS HOOD
Model OHA 7
CAD ~
o I == 1
.,
Mounting hole H ,,@,%,}77777777 8 OPTCAL A5 | L
dimensions / - / 5
55 , o
485 ) /% Airless hood ‘e
AV ‘
Tﬁﬂw\‘\ Light axis \ ‘ 1 Model Length (L) ‘
M- oprical s 1 80 F38A 120mm %0 25| @
& | F38A-02 | 200mm
& F38A-03 | 300mm
F38A-04 400mm
F38A-05 500mm
L
| Model Length (L)
_ FG2 2m
FG3 3m
4127 FG4 4m
FG5 5m
FG7 7m
FG10 10m

50 mm min.
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FT1 01 series Fiber type / CMD

-
=) (Square) (Round)
) . : o . FA51 FA52
8 Transmitter and receiver as a set; dimensions same for both L uih
Q0
I
D
Q
<
<
5 | Features
7 The photo sensor is composed of an optical head and © Wide power supply range
é- amplifier connected with a fiber optic cable. Wide range of power voltage 100-240 VAC.
This allows installation of the detecting head that contains no © Light emission monitor and 3-point level indicator
- electronic components at a high-temperature location and of The transmitter is provided with light emission monitor
the amplifier containing electronic components at a circuit, which outputs alarm signal when light emission
remote location. stops due to failure, etc. The receiver has 3 LEDs for

checking the received light intensity level, offering easy
checking of stability and light axis alignment

" Type/Price

Type Model Overview O Adapter
© An adapter is required to use an
. FT-L101 Transmitter OHA optical head.
Amplifier FT-R101 Receiver Adapter for OHA
GT205AD 0.5m Model FT101-AD2
GT21AD im
GT22AD 2m
Fiber GT23AD Fiber length 3m
GT25AD 5m
GT27AD 7m
GT210AD 10m
Optical head OHC Heat resistance 200°C, IP 67
. FA51 Square
Lens unit FA52 Round
Adapter FT101-AD2 Adapter for OHA
Simplified combination Standard combination
Detecting distance: 1.5-2.7 m (depending on fiber) Detecting distance: 12-22 m (depending on fiber)
Order example Order example
Product name Model  [Quantity Product name Model  [Quantity
Sensor |Transmitter| FT-L101 1 Sensor |Transmitter| FT-L101 1
main unit | Receiver | FT-R101 1 main unit | Receiver | FT-R101 1
Lens unit (Respective model)| 2 Optical head OHC 2
Fiber (Respective model)| 2 Fiber (Respectivemodel)| 2

S rakex



Rating/Performance/Specification/Environmental Specification

Output specification

Transmitter model

FT-L101

Light source

Infrared LED

Light emission monitor output

Relay contact output 1C

ON
Power OFF
) . Normal
Operation| Monitor -~ mal
ON
OQutput OFF
Rating 250V AC (Resistance load)
Receiver model FT-R101
Output type Relay contact output 1C
| Rating 250V AC (Resistance load)

Operation mode

Light-ON / Dark-ON (Switching)

Response time 20ms max.
General specification
Fiber Only Fiber on FA51/52 on OHC
GT205AD 55¢cm 2.7m 22m
GT21AD 55cm 2.7m 22m
i i GT22AD 50cm 2.5m 20m
Detecting distance GT23AD 45cm 2.2m 18m
GT25AD 40cm 2.0m 16m
GT27AD 35cm 1.8m 14m
GT210AD 30cm 1.5m 12m
Fiber-optic unit
P 50mm

allowable bending radius

Power Supply 100-240 VAC +10%, 50/60 Hz
Power consumption Transmitter: 2 W max.; receiver: 2 W max.
Indicator Transmitter. Power indicator: Green LED, Monitor indicator: Red LED
Receiver. Power indicator r: Green LED, Monitor indicator: Red LED
Connection Terminal block (screw: M3.5, width: 8.1mm)
Ambient Optical head, Fiber: -25 to +200°C
temperature Amplifier: -25 +55°C (Non-freezing)
Storage temperature -40 to +70°C (Non-condensing)
Ambient humidity 35 to 85%RH (Non-condensing)
Ambient light 10,000 Ix (incandescent lamp)
Protective structure IP66
Vibration 10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction
Shock 500 m/s?/ 3 times each in 3 directions
Dielectric Input/Output - Case, Input - Output

withstanding

AC2000V for 1 minute

Insulation resistance

20MQ max. (at 500VDC)

Case material

Zinc die-cast

Mass

Transmitter. 720g, Receiver.:720g

Input/Output Circuit and Connection

Transmitter

Receiver
Terminal No.

Q Indicator

<

FT101

Operation and Switch Setting

Transmitter

(DP.L: power indicator

@OP.L: light emission monitoring
operation indicator
llluminated when
transmitter is functioning
normally.

Receiver

=
" leEE

(DLight-ON/Dark-ON selector switch
Set according to the situation
L.ON: signal output when light
from transmitter is received.
D.ON: signal output when light is
blocked.

(@0peration indicator
llluminated when output is
activated.

(BLevel indicator
A set of 3 LEDs indicates stability.

LEVEL 1: illuminated when light
intensity of about twice as
much as operation level is
detected.

LEVEL 2: illuminated when light
intensity of about four
times as much as
operation level is detected.

LEVEL 3: illuminated when light
intensity of about eight
times as much as
operation level is detected.

el

QQ)-=

.

Terminal No.

. o . Indi r
Light emission monitor output % elieEi

NC Relay contact

COM —

Internal circuit

N

no — control output

NG Relay contact

comMm —

Power supply

Internal circuit

e ls o

Power supply
AC100

S
240V

e ]s o

§
240V
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FT101

Directional Characteristics (Typical example) Distance-Output Characteristics (Typical example)
Fiber only Fiber only
\ \ i
GT21AD, 15
A /1GT22AD
VIA | ANNY <
// // GT23AD \\\\\\ §§ \
)z ~ EEISNY
1l 1.0 \ S AN
[l /|GT25AD \\ = N
[/ =~ \ [\ 2 AN
U Tr ANIR// 8 N
\ GT210AD N/ 883 NS
0.5 )) A NN
( 1 1/ ke A\ N
=
§ / \\‘ NN
\\ IS // Olperation level NS \%D
N a7 = ‘V 1 1 GT210AD GT25AD GT23AD
10080 6040 20 0 20 40 60 80 100 0 0.5 1.0 15
~— Position (mm) — Distance (m)
With lens unit FA51/52 attached With lens unit FA51/52 attached
I T &
GT21AD A
— = 9 T8T0nn N\
pd - 8| - N ‘\\
P \\\ =
/[ 7~ GT23AD \\ Eg \‘\ .
[/ - L \ 5O Y
Q | AV WAV
e N 2 A\
\& ( 5 \' /i 8
= g AN
\l/ GT210AW\ / q>>8 \ \wi
A\l 3 IN/4 ©T N
N\ 1 1y 4 o \\ \\\\
A\ I/ 4 o \ EHANEAN
- N
\ 1 § // Oper?t\o‘h\‘
L evel
\\/Q/ = GT}OAD T%BADPTZG"ADG}DM}D
50 40 30 20 10 O 10 20 30 40 50 0 5 10
<— Position (mm) — Distance (m)
With optical head OHC attached With optical head OHC attached
D C \
stan Seo(n) GT21‘AD ’{\
/ N GT22‘AD =~
//-R\ ‘ L>E/8 AVA WA Y
e A W -
/; i\‘( GT23AD TR
= N
/ A 130 N\ GT25AD- 3 AWAN \i\
(&)
( AN ——GT210AD] g ‘\\\
[ 20\ 33 N
fs) A\ N
'g‘_ NN
> \ AN
o \ \\
10 N N\
NN
\E)perauo?l\\ N
o GT210AD ‘\evel GT25AD GT23AD] GT21AD
— [ [ I [ I I I
400 200 0 200 400 0 25 50
~— Position (mm) —= Distance (m)

TAKEX



Dimensions (in mm; for transmitter and receiver)

Sensor main unit

CAD

Optical head

Fiber

Lens unit

Model FA51

Sl

GTAD Series fiber

FT101

| 2-M5

\

2 PF1/2

I

(132)

Hood

< X_

o T LY |

s

=
L A
Mounting leg/ 254

Mounting hole (for M4 screw)

40 Body

Lens  2-Mé through hole 254 Fiber head
I
L

ol TT S

‘ 8| o [ TR

1 MY

: ol ® !

et 7 Lyl

‘u_) ! 36 Head securing screw

Model FA52

25.4

For fiber length (L), see Type/Price.

Body

Fiber head

M16.P=0.75, 5 Tightening nut “\ Head securing screw
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KL(R)SOseries

The KL(R)50 Series sensors are through-beam type
CMDs that output ON-OFF signals by detecting blocking of
light by the detected object that passes between the
transmitter and receiver.

For receivers, relay output and voltage output types are
available depending on the output mode.

Water-cooled CMD

" Features

© Compact, low-cost
Streamlined design provides the smallest size and
lowest cost of all water-cooled, amplifier built-in type
sensors

¢ Robust and lightweight case
Robust case capable of withstanding severe operating
conditions such as heat, water and shock also offering
light weight is employed.

© Fully prepared for externa lightl disruption
Unique circuitry ensures stable operation and high
reliability under natural light of 300,000 Ix or red-hot
steel material of over 1,000 °C

© Excellent stability
Received optical output about tenfold of operation level at
detecting distance of 50 m ensures detection even with
minor soiling of lens or in adverse environment.

© Optical sight convenient for alignment
Both transmitter and receiver are provided with optical
sight that facilitates light axis alignment

© Attachable airless dust hood or air purge hood
Different types of airless dust hoods and air purge
hoods are available for prevention of soiling of lens,
etc.

S rakex



KL(R)50

Rating/Performance/ Specification/ Environmental Specification Dimensions (in mm)

Model KL(R)50 | KL(R)50E Transmitter/receiver

Detection method Through-beam type Sight Indicator OP L

Detecting distance 50m max. B e e38), /99" 140 JOPL_ 20 wagp-t

Light source Infrared LED mdv ’té r/ % ) .

Power Supply|  AC100-110V/200-220V +10% 50/60Hz oy e Tﬁr?

Power consumption 4W max \% ©: - % - : QQ& IR

Operation mode Light-ON faene /s ley | @] 8

Output type Relay output Voltage output (#9) T " 2
Rating 1 transfer contact 200 VAC 0.5 A (resistance load) DC 10V 5mA s 65

Smllest detetable objec @28mm o s

Operating angle 5° min. amEf .85 8 | <o, %ﬁ

Response time 25ms max. ‘ 5ms max. R E}T HEESS %M

Resistance to extenal light 300,000 Ix N -

Indication | Transmitter. power indicator (red LED); receiver: light reception indicator (red LED) 0
Ambient temperature | —10 - +55 °C (150 °C max. with water-cooling)
Ambient humidity 35 - 85%RH Max. (Non-condensing)

Insulation resistance

500 VDC, 20 MQ or higher (between primary side of ransformer/output terminal and case)

Dielectric withstanding

1,500 VAC for 1 minute (between primary side of transformer/output terminal and case)

Vibration

10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction

Shock 500 m/s?/ 2 times each in 3 directions

Protective structure IP66

Model |[Length (L)

Aluminum die-cast F38S 120mm

Case material

Connection Terminal block (cord opening ground hub)

F38S-03 | 300mm

F38S-04| 400mm

Mass Transmitter: 2kg max., receiver: 2kg max.

F38S-05| 500mm

Cooling water specification

Flow rate 2 £ /minute min. With Airless hood F38N Series attached
Temperature +10 - +35°C i‘ ggg i
Withstand voltage 0.29MPa + r |

Air purge specification (with optional part) B 21— Ik

Flow rate 200 £ /minute min. &
Withstand voltage 0.98MPa -

Air not required for use of airless dust hood.

With air purge hood attached

Distance-Output Light Beam Width )
Characteristics Characteristics ‘ w 6
(Typical example) (Typical example) | M= \
| Det‘ecti‘ng ‘ ‘177@ | 7ﬁ7 77777777777777 -
N | @R N e treaded

b Adjusting ring

o
o
=}
=)

-

3
8
]
N

Detecting
distance 15m

/\ distance 5m

[/"\
10

Detecting

3 1ndino eondo peAieosy —

500 \ L1 distance 25m Model |Length )
\ 302NC | 215mm
100 ™ i Operation 303NC 315mm
0 (00 7 A T I I \ Y 304NC | 415mm
v L _ _Gperstionlevel | TS| 305NC | 515mm
20 4060 80 100 400 200 0 200 400

Detecting distance (m) — ~<— Light beam width (mm) —»
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N T1 00( P)series

Model NT50
Model NT50P

The NT50/100(P) Series sensors are high-powered
CMDs designed to withstand severe operating
environment (water, dust, etc.).

" Panel Description

Simplified CMD

Model NT100
Model NT100P

| Features

© Smallest size of long-distance sensors

© 3-point level indicator with margin for reliable detection
The green LED is illuminated at a level 8 times as
much as the operation level but the inherent
performance of the emission is over tenfold.

© DIN compatible robust Zinc die-cast case

@ Integrated light emission monitor circuit in transmitter
Alarm signal is output if light emission stops in the
unlikely event of failure.

© Operation mode selectable
Operation mode is selectable between Light-ON and
Dark-ON with the switch provided.

Transmitter

D:o"
DI’]ID

@P.L.
@  Indicator

@O0P.L
Light emission monitoring
operation indicator
llluminated when
transmitter is functioning
normally.

Receiver

(DLight-ON/Dark-ON selector
switch
Set according to the
situation

@0Operation indicator
llluminated when output is
activated.

(@Level indicator
A set of 3 LEDs indicates
stability.

C rakex



NT

Rating/Performance/ Specification/ Environmental Specification

Set type NT50 NT100 NT50P NT100P
Models | Transmitter type NTL50 NTL100 NTL50P NTL100P
Receiver type NTR50 NTR100 NTR50P NTR100P
Detection method Through-beam
Detecting distance 50m 100m 50m 100m
Detection object @22mm min. @28mm min. @22mm min. @28mm min.

Power Supply

12-24VDC +£10% Ripple 10% max.

100 to 240V AC +10% 50/60Hz

Current consumpfion / Power consumption

Transmitter: 30mA max. / Receiver: 35mA max.

Transmitter: 5W max. / Receiver: 5W max.

Output mode

NPN open collector
Rating: sink current 200mA (30VDC) max.

Relay contact output 1C
Rating: 250V AC 2A max. (resistance load)

Operation mode

Light-ON/Dark-ON selectable (with switch)

Light monitor

NPN open collector

Relay contact output 1C
Rating: 250V AC 2A max. (resistance load)

Rating/Performance

Power supply

Lighting

Output

Rating: sink current 200mA (30VDC) max.
ON

|
OFF
Normal (ON) m
Abnormal (OFF)

ON
OFF

]

L
S R IR

Safety margin output

NPN open collector
Rating: sink current 200mA (30VDC) max.

Response time 5ms max. 20ms max.
Light source Infrared LED (910nm)
(Transmitter) P.L: Power indicator (Green LED) ... llluminated when power-on
OP.L: Monitor indicator (Red LED) ... llluminated when emit light normally
(Receiver) OP.L: Operation indicator (Red LED) ...llluminated when output-on
Indicator LEVEL: Level indicator (Three level display)
S LEVEL1: yellow LED illuminated when light intensity of about twice as much as operation level is detected.
§ LEVEL2: yellow LED illuminated when light intensity of about four times as much as operation level is detected.
§ LEVELS: green LED illuminated when light intensity of about eight times as much as operation level is detected.
& Switch (SW) Light-ON/Dark-ON [Remove the case lid of the receiver] Light-ON ... Output at light receiving
selector switch provided | to access the switch. Dark-ON ... Output at light blocking

Case materials

Zinc die-cast

Connection

Terminal block (screw: M3.5, width: 8.1mm)

Mass

Transmitter: about 7009
Receiver: about 700g

Transmitter: about 800g
Receiver: about 800g

Transmitter: about 7009
Receiver: about 700g

Transmitter: about 8009
Receiver: about 800g

Environmental Specification

Ambient light ) 50,000 Ix max. (incandescent lamp)
i » 50,000 Ix max. (incandescent lamp) .
(on light receiving surface) 100,000 Ix max. (sunlight)
Ambient temperature -25 - +55°C (Non-freezing)*
‘Os:: Storage temperature -40 - +70°C (Non-condensing)
g Ambient humidity 35 - 85%RH (Non-condensing)
.g Protective structure IP66
g Vibration 10-55 Hz / 1.5 mm amplitude / 2 hours each in 3 direction
Shock 1000 m/s? / 3 times each in 3 directions 500 m/s? / 3 times each in 3 directions
Dielectric withstanding | 500 VAC for 1 minute (between input/output and case) |2000 VAC for 1 minute (between input/output and case)

Insulation resistance

500 VDC, 20 MQ or higher

* Some models may be used in environment of up to 110°C by attaching water-cooling jacket.
Contact Takex for details.
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NT

Input/Output Circuit and Connection

NT50/NT100 NT50P/NT100P
(Transmitter) (Transmitter)
Terminal No. Terminal No.
CP Indlieziay CPIndmator Light emission monitor out
_ e 1| DCi2-24v - E 5| No
= =} Relay contact
é 3 (NC) é 4 NC ]oulpﬁt
© 4 | Light emission monitor output © 3 | Com
© ©
c & c
S % A 5| (NC) = 2 Power supply
= 2| ov = 1 acloe
240V
(Receiver) (Receiver)
Terminal No. Terminal No.
T Indicator T ez Control output
- < 1 DC12 - 24V = 5 NO
5 =] NG Relay contact
O 4 | Control output o 4
= —K X = output
= 5 | Stability output = 3 CcoM
L c
qg) 74 3 | (NC) 5 2 Power supply
£ I 2| ov = 1 Ac 100
240V

Connection

For connection, use cables of 9-11 mm in diameter.
Loosen the screws on the lid of the body to remove the lid.

The rubber packing must be
attached in the right orientation.

Directional Characteristics (Typical example) Distance-Output Characteristics (Typical example)

NT50 (P) NT100 (P) NT50 (P) NT100 (P)
I \ 2000
70 —
g \E/ 1000 \ I~ ‘\\
2 60 g 150 \>E, 200 \ E
c 8 5 \ 51000
©140 2o g \\ 3 L
LISl RRARNI 5
20 50 g a0 3
c%rl:i 20| N C::.))
10 1o 4+ 4 |-k ,,AQV@‘Q‘@L N ol-d 4Ll 7Activahon\e‘v7e\77777
4 3 2 1 0 1 2 3 4 4 32 10 1 2 3 4 0 10 20 30 40 50 60 70 8090 100110120130 0 50 150
Position (m) Position (m) Detecting distance (m) Detecting distance (m)

TAKEX



Optional Parts

NT

Checker
CR2

Used for aligning the light axis while observing the light emitted
from the transmitter with “sound” and “level indicator.” Find the light
from the transmitter with the checker and adjust the orientation of the
transmitter so that the receiver is installed at the center of the light.

Transmitter

Sensitivity adjustment Level indicator (12

Switch  (Low-High) red LEDs, 1 power
(ON-OFF) indicator)
N4

il

Sound volume integrated, 160 g
Level indicator provided

= - ,/ - _ _ =
T \l’:‘r‘j - Receiver
eEarphone o
Hood (Applicable to NT50(P))
Hood Airless hood Air purge hoo
H301 F301 A301 2

&

Energy-saving airless dust hood taking
advantage of muffler effect for preventing
soiling of lens.

Air purge hood for
prevention of soiling of lens.

Airless hood (Applicable to NT100(P))

F38S

Energy-saving airless dust hood taking
: advantage of muffler effect for preventing
¢+ soiling of lens.

Pinhole plate (Applicable to NT50(P))
Use of pinhole plates reduces the c
smallest allowable detection object .
diameter and activation area. Note that Coital

the detecting distance is reduced as well.

Model Pinhole diameter

30P1 o1

30P3 03

30P5 25

30P7 o7

30P10 210 (mm)

Directional Characteristics (Typical example)

NT50(P): with pinhole plate (optional) attached to both transmitter
and receiver

With 30P5/30P7/30P10 attached
I

With 30P1/30P3 attached
| | 0

- =]
E S 3 3 I
= S
g \ é 30P7| /30P10
£ | sop3 \\ PN BOP; I,L
272 \|8[[20
3 \ S /]
8 V/A

30P1
1 &:mi’

P~ <

V]
100 200 300 3 2 1 0 1 2 3
Position (mm)

300 200 100 O
Position (mm)

Distance-Output Characteristics (Typical example)
NT50(P): with pinhole plate (optional) attached

to both transmitter and receiver

= N
o
o
=]
=
P

i

P

100 Stable operation|range
70EX N N
SO 30P7
\SOPC \\iOPS

20| \30P1

OFINICLEINL L L LT~
101
0O 5 10 15 20 25 30 35 40

Detecting distance (m)

Received optical output (mV)
W
o
o
A
7

)
=]
——

Installation
For mounting, use a solid base not subject to vibration.

Use 2 M6 bolts for securing the sensor body (separately prepare bolts, nuts, washers, etc.).
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NT

Dimensions (in mm)

Model NT50 NT50P
&b 40 120 (10) 25
(4)
famn) —
k) P -
: — o e
=L/
E (@ D
43 @
17
50 - o } 777777777 \é %@7 o
7]
o )
23 40 10 50.5
45 70
I \
D, )
Y
ormonms | e I HER
24
. J 05
- 8
(13) ‘ ‘
| |
85
Hoods (optional)
H301 (hood) A301 (air purge hood)
cAD ‘ 100 | CAD (27)
{
§38 e Aol |
i | I — ol | Do
\M4 x 10 hex bolts (SUS) i
2 locking nuts and washers (SUsy oy | N Vo [
i M4 x 10 hex bolts (SUS)
F301 (AlrleSS hOOd) 100 2 locking nuts and washers (SUS)
130
< Air purge specification
77777777777777 Flow rate:--200 £/min
/] ! Withstand pressure:--0.98MPa
I i
L

TAKEX

M4 x 10 hex bolts (SUS)

2 locking nuts and washers (SUS)



Dimensions (in mm)

Model NT100

CAD

50

NT

CAD

23

23

#50

NT100P
M38,P=1 187 (10)‘
N Y Jamn)
) S
#38| — - =@+ H——1-@}
o (oD
43 @
_ I
! Lw 7 X
WA
O
107 10 50.5
112 70
I 1
D |
\
QPTICALAXIS | § Wl 7<’*’*’*’;A ******** T %
. J To°p
(13) B -
85
With F38S Airless hood (optional) attached
/ e
/ JamnY L
, ©J ©
(65) ﬂ/— —————————————— = = @"’*’B’*’* @?
L/ &) [ob
\ 43 @
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SWD55

Punch hole detection sensor

Controller SWD55B

. seusnpul AnesH B |981S 104

With case

Without case

I Features

© Excellent reliability
High performance characterized by the smallest
detectable hole diameter of 8 mm and margin in
operation of over 30 times as much as operation level
for transmitter and receiver circuits ensures detection
even with minor soiling of lens.

© Simple light axis alignment
Transmitter and receiver are provided with devices
exclusively for light axis alignment and lamps are
illuminated when the light axis is aligned, facilitating
accurate alignment.

© Superb Vibration and waterproofing
Case and structure time-tested in press safety sensors
are employed for transmitter and receiver, withstanding
adverse environment.

© Streamlined circuit design has further reduced power
consumption. Unitization of transmitter and receiver
has achieved about 50-% reduction of size from the
conventional model.

@ Air purge hood or water-cooling jacket can be attached
as required.
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Rating/Performance/ Specification
(Transmitter/Receiver)

SWD55

(Controller)

Model SWD55L - SWD55R Model SWD55B
Between transmitter and receiver L=400-1000mm Output Relay contact 1c and open collector output
Between transmitter and coil L1=200mm min. (Light-ON)
el Between receiver and coil L2=200mm min. Relay contact: 250 VAC 5 A (resistance load)
distance Transmitter Output rating |Open collector output: 48 VDC 75 mA max.,
col vz transistor activated for output
L2 Operation | One-shot output, duration variable between 0.1 and 1 second
Receiver Response time 25ms max

Light source

Infrared LED

Light-sensitive element

Silicon phototransistor

Power supply

100-110 VAC or 200-220 VAC
(Normal-rated voltage: +10%/-15%, 50/60 Hz)

Effective detecting width 300mm Power consumption 20W max.

Ambient temperature | —10 - +55 °C (Non-freezing/ Non-condensing) Ambient temperature | —10 - +55 °C(Non-freezing/ Non-condensing)
Insulation 500 VDC, 20 MQ or higher (between power supply and case) Insulation 500 VDC, 20 MQ or higher (between power supply/output and case)
resistance 500 VDC, 20 MQ or higher (between output and case) resistance (500 VDC, 20 MQ or higher (between power supply and output) (receiver only)

(receiver only) Dielectric 1,500 VAC for 1 minute (between power supply/output and case)
Dielectric (500 VAC for 1 minute (between power supply and case) withstanding |1,500 VAC for 1 minute (between power supply and output)
withstanding (500 VAC for 1 minute (between output supply and case) (receiver only) Connection Terminal block
) ) Protective structure IP40 (with case)
Connection Metal connector (cord not provided)
Mass About 8.7kg
Protective structure IP66
Mass Transmitter: about 3kg, receiver: about 3kg max.
Power Supply Supplied by controller
Dimension (in mm) (in mm; for controller, see P.551)
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SWDG60(E)

Punch hole detection sensor

Controller SWD60B

With case

Without case

Air purge unit or water-cooling jacket can be optionally
attached to the transmitter and receiver.

Air purge unit: model APB0OET (for transmitter)

APG0OER (for receiver)

Water-cooling jacket: model WJG0E (for transmitter/receiver)

© Edge processing feature available (separate model)
For plate width narrower than effective detecting width
of the sensor, receiver provided with an edge
processing feature is available.
Receiver model: SWD60RE

| Features

© Differentiation between single and double holes
One set of sensor is capable of differentiation between
single and double holes, generating various types of
output signals

© Simple light axis alignment
When light is fully received (nothing in the detection
area between the transmitter and receiver), the AMP
gain of the receiver is reduced to about 1/10 of the
ordinary detection of punch holes. When the light axis
is aligned in this condition, the SAFETY lamp on the
receiver is illuminated.

© Self-check feature
The transmitter is provided with light emission monitor
circuit, which checks for any abnormality in light
emission and outputs alarm signal accordingly. The
receiver allows external checking of whether it is
functioning normally.
When light is fully received, the AMP gain of the
receiver is automatically reduced to about 1/10. If the
receiver detects full light reception in this condition, the
SAFETY lamps on the receiver and controller are
illuminated, indicating that the received light intensity
level has a margin of more than tenfold.
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Rating/Performance/ Specification

SWD60

(Transmitter/Receiver) (Controller)
Detecting distance | 250-1,000 mm between transmitter and receiver (500 mm recommended) dotenton ouout|  Relay contact 1c and NPN open collector output (floating)
Detecting range within detecting distance ‘g_ setestion outout | Relay contact 1c and NPN open collector output (floating)
*g Outout ratin Relay contact: 250 VAC 5 A (resistance load)
‘ = P g NPN Open collector output: 30VDC 100mA.
| Transmitter | i / - 4= |Operation mode| One-shot output; duraton variable betwen 0.1-1 second (adjustment volume on panel)
3 Response fine Relay contact: 30 ms max.
. W‘ P NPN Open collector output: 3ms max.
g /ﬁ TPy a SAFETY output Relay contact 1a
/ ——zomm— 50 | Output rating 250 VAC 5 A (resistance load)
Detecting
range | Receiver I E ¢%
500400 200100 0 100200300400 500 Power ON ]
(Ex.) Detecting range at detecting Detecting range ¢(mm) ALARM output 5Upp|y OFF ‘
: Distance L 3 , I e B
(7 sl o ) et operation | Operaton o ‘
mode
] = Relay contact open [ | [
Eﬁe:cuve detecting width 470mm Output Relay contact closed <1 second
Light source Infrared LED
Light-sensitive element Silicon photodiode | outputrating | Relay contact 250VAC 5A (resistance load)
Power supply | Supplied by controller (24 VDC (20-30 V), ripple 10% max.) Receiver check input| a (normally-open) contact input (short-circuiting of Terminals 9 and 10)
Current consumption| Transmitter: 280 mA max.; receiver: 210 mA max. P 100, 110, 200 or 220 VAC
: i : ower supply ) o
Ambient temperature| —25 - +55 °C (80 °C max. with water-cooling) (rated voltage: —15+10%, 50/60 Hz)
Storage temperature range -40 - 70°C (Non-freezing) Power consumption 30W max.
Ambient humidity 35 - 85%RH (Non-condensing) Ambient temperature —25 - +55 °C (non-freezing)
Vibration | 10-55 Hz /1.5 mm amplitude / 2 hours each in 3 direction Storage temperature range -40 to 70°C (Non-condensing)
Shock 500 m/s?/ 3 times each in 3 directions Ambient humidity 35 - 85%RH max. (Non-condensing)
Connection Metal connector (cord length: 2 m) Dielectric | Between power supply and case 1,500 VAC for 1 minute
- . . Between relay contact output and case 20 MQ or higher
Protective structure P66 withstanding/" |Between relay contact output and power supply | (with 500 VOC megohmmeter)
Transmitter: about 2.6 kg (including 2-m cord) Insulation  (Between open collector output and case 1,000 VAG for 1 minute
i Between open collector output and power suppl 20 MG or higher
M Receiver: about 2.9 kg (including 2-m cord) resistance P putancp PPY) (with 250 VOC megohmmeter)
@SS | Air purge unit: about 0.3 kg Vibration | 10-55 Hz /1.5 mm amplitude / 2 hours each in 3 direction
Water-cooling jacket: about 1.7 kg. Shock 500 m/s?/ 3 times each in 3 directions
Connection Terminal block
Protective structure IP40 (with case)
. . Mass About 9kg
Dimension (in mm)
Transmitter ; | Receiver | Transmitter/receiver _
;Light axis Light axis | mounting Side f—$ i A
T (Transmitter symmetric) !
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SWD60

Dimensions (in mm; transmitter/receiver)

With air purge unit and water-cooling jacket attached
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Dimensions (in mm; controller SWD55/SWD60)
With case
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Without case
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Panel securing screws

(When replacing relays, remove
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Basic Knowledge about Semiconductor Laser Photo Sensors

1. Laser types and applications

Types of laser include gas laser, solid-state laser,
semiconductor laser, etc., of which He-Ne laser (for
detection of objects moving at high speeds, detection
of flaws, defects, marking, etc.) and semiconductor
laser (laser diode) are used for photo sensors.

2. Semiconductor laser (laser diode)

In terms of light emission, semiconductor laser is
based on a similar principle to that of LEDs. For this
reason, light emission output depends on the driving
current (Figure 1).

At small current, laser emits light based on the same
principle as that of LEDs (power as low as LEDs).
When the current value exceeds a certain level
(threshold current), however, the optical power rapidly
increases. This phenomenon is called laser
oscillation (Figure 2).

Figure 1 Figure 2
0.8]
R S 07
B 20 g 0.6] Laser oscillation /I
516 £ 05 ]
S 12 2 04 I
o @
£l £ 03 /
8
3 4 © o0 Threshold
o 0.1 A" current
= = —rT
0 10 20 30 40 50 60 70 80 o 2 4 6 8 10 12

Driving current (A)

Types of semiconductor laser include laser for
continuous oscillation used for optical communication,
audio, etc. and laser for pulsed oscillation used in
photo sensors.

Optical output is a few mW for laser for continuous
oscillation. Laser for pulsed oscillation emits light of
extremely short time with a pulse width of 100 nsec
and provides several-to-100 W.

Laser beam is characterized by monochromatic
spectrum and continuous wave (coherence) as well
as high output.

Photo sensors take advantage of the latter property:
high power. This allows semiconductor laser CMDs
to be used in atmosphere that does not allow use of
LED type CMDs.

3. Laser diode and modulation frequency used in
KL/R44A(HP), FT44/441A

KL44A KL44A-HP

FTL441A FTL44A
Optical peak output 10W 90w
Peak wavelength 904nm
Modulation frequency 500Hz

. 100nsec
DUty ratio = W
~100nsec - — 0.005%

— 2msec~
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4. Life of laser diode
Service life of laser diode depends on the operating
conditions. Generally, optical output is reduced to
about 80% when used at the maximum rating for
about 1,000 hours.

Takex’s laser CMDs are driven at about 60% of the
maximum rating and the service life may be
generalized as shown in the figure based on the
operating conditions and past results.

Reduction of optical output (emission efficiency)
applies to LEDs as well.

With a laser diode, if the optical output is reduced to
80%, it is incomparably higher than that of an LED
and received light intensity level has a sufficient
margin, which poses no problem in the actual use.
Takex’s CMDs integrate a light emission monitor
circuit in the transmitter for constantly high optical
output (large margin in operation), which outputs an
alarm signal when the optical output is reduced to
80% of the initial value.
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5. Use in adverse environment

(1) Heating furnace

If the atmosphere in the furnace is clean without
flame, CMDs that employ LED as the light source
serves the purpose. If partial combustion generates
flame that blocks the light axis, light from the
transmitter is absorbed by the flame and the received
light intensity is greatly reduced.

Especially, any black smoke generated absorbs
significant amount of light and CMDs with LED will be
in a light blocking state.

CMDs with laser diode used as the light source
compensate for this absorption with the high output of
the light source and minor black smoke poses no
problem at all.

(2) Vapor

Vapor causes absorption and irregular reflection.
Ordinary photo sensors emit light beam that
penetrates tens of meters under water and absorption
can be disregarded.

Vapor irregularly reflects all types of light and even
laser beam is not perfectly insusceptible of this effect
in that it has properties of light. If a large amount of
vapor is present as in descaling spray, sensors that
use near-infrared ray virtually cannot be used.

For this reason, be sure to conduct a test to check the
operation in a situation subject to vapor.

6. Safety measures

Safety measures according to JIS C 6802 “Safety of
Laser Products,” etc. must be taken. See “Notes on
Safety” on p. 516, “Laser Safety Standards” on p.
853, etc.
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