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METROL Metl"Ol

SENSOR AND SWITCH CATALOG

® HIGH-PREGISION POSITIONING SWITCHES
® For GNGC Machine Tools TOUGH PROBES/TOOL SETTERS

FEATURED PRODUCTS

M All-purpose High-Precision
Switch Series

@ Air Gap Sensor

@ Ultra-small precision PT-Touch Switch

@ High-precision MT-Touch Switch

@ CS-Touch Switch

@ Machine Components
with a Built-in Switch Series

@ Special Purpose Switch Series

Il CNC Machine Tools Series

@ Touch Probes for CNC Machine Tools

@ Tool Setters for CNC Machining Centers
@ Tool Setters for CNC Lathes

@ Drill Bit Breakage Detection Sensor
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‘A ® Founded in 1976

METROL The origin of "METROL" stands for
A L3 WA MEASURE and CONTROL

METROL specializes in manufacturing
High-precision positioning switches.
We provide the "industrial switch" with superior repeatability, reliability and

cost performance in all industries to meet your needs for automation,
labor saving and defect prevention.

{Our Products)

*Not applicable to the Export Trade Control Ordinance.

“Not applicable to the CE-mark Machine Directives and Low Voltage
Directives.

*Our products use lead-free solder.

*Our products comply with RoHS Directive.

*Export Trade Control Ordinance is not applicable for section 1-15 of other
table. It is applied for section 16 (Catch-all Controls).

(Catch-all Controls)
Application to the Ministry of Economy, Trade and Industry is needed, when in principle,

all goods and technology become objects and if there is a risk related to weapons of
mass destruction, etc.

- Help desk N

We accept inquiry regarding switch selection, exclusive
specification, and technical matter through website, Fax,
and Tel listed below.

www.metrol.co.jp/en
=) touchsensor@metrol.co.jp

TEL +81-50-5558-7366
FAX +81-42-528-1442




Terms of Warranty

Before using our products, we would like to request that our customers have an understanding of our warranty policy and the
functions and specifications of applicable products as indicated by our catalogs, instruction manuals and
website to ensure that they are used properly under specified conditions.

1) Applicable Products

The warranty defined below is applicable to products manufactured and sold by METROL (to be referred to as the

"applicable products").

2) Warranty Period

The warranty for applicable products is valid for one
year and three months from the original delivery
date to the location designated by the customer.

*Durability, life time and repeatability are described
based on our test conditions. Please note that the
performance is not guaranteed under your specific
usage environment.

3) Range of Coverage

a. A replacement product will be provided on an
exchange basis or the malfunctioning product will
be repaired free of charge within the warranty
period. If the product is or becomes defective and,
at the sole discretion of METROL, the defects are
due to faulty materials or workmanship.

However, applicable products will not covered by
the warranty in the case of the following malfunc-
tions even within the warranty period.

(1) Malfunctions due to use of a product in a
manner that deviates from standards, specifica-
tions, environments, usage procedures or
usage precautions described in the catalog,
instruction manual or specifications.

(11') Malfunctions having occurred for reasons other
than those attributable to the delivered product.

(I Malfunctions having occurred due to disassem-
bly, modifications or repairs made by someone
other than a Metrol representative.

(IV) Malfunctions or damage that results from
external causes outside our control which shall
include accidents, fires, natural disasters, or
other force majeure.

b. The range of coverage is limited to the warranty of
the applicable product only, and any other
secondary loss or damage resulting from the
malfunction of an applicable product is not
covered by the warranty.

c. Please be aware that we do not offer installation,
uninstallation, on-site confirmation, or repairs.

4) Applications

Applicable products are designed and manufactured
as general-purpose products used in ordinary
industrial environments.

In the case of incorporating an applicable product in
an apparatus, machine or system, please confirm
the suitability of the application along with any
related standards, regulations, and restrictions.

With respect to the applications indicated below in
particular, customers are requested to conduct the
necessary tests regarding usage conditions and
other details on an actual product in advance.

a. Applications for which usage conditions or

environment are outside those presumed by the
manufacturer or applications unable to be
confirmed as being appropriate by the manufactur-
er when using applicable products.

b. Applications likely to have an effect on human life

or property (such as nuclear power equipment,
transportation machinery or medical devices),
applications used in public utilities (such as
electricity, gas, or water lines), or applications
applying correspondingly thereto.

c. Applications in harsh environments (special environ-

ments requiring heat resistance, vacuum, and the
like)

5) Attention

*The contents of this catalog, including specific
models, specifications, and any other contents, are
subject to change without notice at METROL’s sole
discretion.

+Durability, life time and repeatability are described
based on our test conditions. Please note that the
performance is not guaranteed under your specific
usage environment.

*The rightmost number of the Ingress Protection (IP)
code represents a products resistance to water only
and may not apply to coolants.
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INDEX

All-purpose High-Precision Switch Series
B Air Gap Sensor series -+

1 Signal Point Setting Type

P2-1
-1-100pm
Short range detection type
DPA_SR1 .......... P2_2
- 80-350um

Long range detection type

2 Signal Point Setting Type

-1-100pm
Short range detection type
DPA-SR2 - -------- P2-4
- 80-350um

Long range detection type

DPA_LR1 .......... P2_2 DPA_LR2 ......... P2_4
- 80-350um
Long range detection type
DPA-PLR2B - - -- P2-6
- Straight touch type
P08 /P10/P12-:------ P3-10
Sliding and angled touch type
P1 ODH ............... P3_1 6
Straight touch, Flat type
Pqq coceeeeceeencennns P3-22
- Straight touch type CS/CSJ/CSS/CSK/CSP ««--vevvveenennnn P4-3
- Sliding and, angled touch type CSHP -+« -+ vevenveniiaii .. P4-9
- Sliding and,angled touch type CSH « -« v vrvrreeeieeieiiien. P4-11
- Straight touch,short type CSM -+« v+ veveneeriniaii ... P4-13

BP4S./BP5M
-+ P5-14

STM: - - - P5-10 Ultra-small type

Mini type
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K3E -All Purpose
* KBM <For Robots

*20 Contact

Square Type
T20-120

*®20 Contact
§ Stationary contact type

-

*®10 Contact
Stationary contact type

P21 .............. P1o_15

B Tool Setter Series for CNC Lathes (Summary.........

Linear Type

H4A-001------+----- P11-3

Pneumatic drive!
Outstanding resistance to coolant

‘ K2A_ “K2C +For CNC lathe / Special purpose machines- - P9-9/9-11
E2A -For Cylindrical grinding machine

*20 Contact

= (40 Contact

*60 Contact

T2AS=| ) ococoooaoooa P10-8

T24E_240 ............ P10-9

T24E-260- -« ------- P10-10

w *20 Contact

T26K ............... P1 0_1 3
*20 Contact
TD-i ................ P1 0_1 7

Linear Type

References
.Terms of Warranty ............................ PO-1
B Features and merits of High-precision

positioning SWitches +eeceeeeriencinncinncennns P3-2
B Common warnings and Precautions for

All-purpose High-Precision Switch Series------- P7-1
B Common warnings and Precautions for

CNC Machine Tools Series ««+cceeeeececccens. P13-1
.Technicai GUIDE tecverecectetecsctccsnscnnnns P14-1
.Alphabetica| InNdeX «ceceeeccenceenneenncennnns P15-1
B Communicationsheet -+--cceeeeeeeaaaa.. P15-3
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Selection by application

Precision position
detection

Existence detection

P:
High-precision MT-Touch Switch |
— 0.5um
PT:
Repeatabili Ultra-small precision PT-Touch Switch
— Contact type Ld ity Tum / P
(range) 3um
CS:
CS-Touch Switch
— 5um

‘— Non-contact type

DPA-PLR2B :
3 signal point setting type  Air Gap Sensor

— Contact type

Seating check

Forward/ backward
end check

— Non-contact type

ST:
Stopper Bolt Switch
— Bolt type
STM :
L. Mini Stopper Switch
— Mini type

DPA-SR1,LR1:
1 signal point setting type Air Gap Sensor

Inner diameter
classification

2 signal point setting type Air Gap Sensor

DPA-SR2,/LR2:

BP : Ball Plunger Switch

Indexing check Cam
e
Knocking out check
Workpiece

SP : Spring Plunger Switch

For CNC machines including machining
centers, lathes, robots

K/T/H:
Tool Setters/ Probes for CNC Machie Tools

High-Precision Positioning Switch
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Selection by functionality

B High-precision type

HESmall size type

i

Repetitive accuracy of 0.5 um (range)
High-precision MT-Touch Switch- - - - - - P3-6

Repetitive accuracy of 1 ym / 3 pm (range)

Ultra-small precision
PT'TOUCh SWItCh ................... P3_4

HELow contact force type

Contact force 0.1N
Low contact force Switch CSF - - - - - P6-2

BLong stroke type

M5/¢5 x 177mm

Ultra-small precision

PT_Touch Switch ................... P3_4
4 M5/ @5

CS-Touch SwitchCSJ -« rvvv- P4-3

$8x8

CS-Touch SwitchCSM  ~--------- - P4-13

Mini Stopper Switch STM - --------- P5-10

BWaterproof type (IP67)

A special rubber is applied to the boot for MT-Touch switch plunger
type showing high resistance against alkaline and acid coolants.
Optional boots protective covers can even handle cutting chips.

Long stroke type is suitable when large clearance is required.

Stroke 10mm

P10DLB "P12DLB -« oo P3-10
P1 ODHLTB ........................ P3_1 6
Stroke 5mm

CSK ¢ s e e s e s e eseeseeseesessess e P4_3

HENon-contact (pneumatic) type

1 signal point setting type (OK, NG)
Detection distance 1-100pm

DPA-SRT =+ rvrvrrrrmrmrnnaaana P2-2
Detection distance 80-350um

DPA-LR1 - -rrrrrmiiie P2-2
2 signal point setting type (+NG/OK/-NG)
Detection distance 1-100pm

DPA-SR2 vt rrrrrmrrnnanenteneans P2-4
Detection distance 80-350um

DPA-LR2 - vrrrrrrmnenennennennn P2-4

3 signal point setting type (4 classifications)

Detection distance 80-350um
DPA-PLR2B

High-precision MT-Touch Switch - - - - P3-6

CS-Touch Switch

Y

CSP .............................. P4_3
CSHP -+ rvrrrerei i P4-9
CSMP “ - - v rrmrmnie i P4-13
Stopper Bolt Switch STP -~ P5-4

B Heat resistance type

s’

Operating upper limit temperature 200°C

Heat resistance Switch - ----------- P6-4

BHigh-vacuum resistance type

Supports vacuum as high as 10 Pa.
W High-vacuum resistance Switch - - - - - P6-6
'.M
B Sensors for CNC machine tools - - - - - - P8-1

Touch probes can be used for measuring
workpieace dimensions, centering or positionig
by installing in CNC machines such as lathes,
machining centers, grinders, special-purpose
machines or robots.
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www.metrol.co.jp/en

AIR GAP SENSOR SERIES

H 1 Signal Point Setting Type H 2 Signal Point Setting Type
Short/Long Range Detection Short/Long Range Detection

H 3 Signal Point Setting Type
Long Range Detection

pA-PLRZ®




1 Signal Point Setting Type (Short/Long Range Detection)

BOK/NG classification
B One-push master setting
B Output mode: NO

BIP67 protective structure
DPA-SR1 - - p2-2

DPA-LR1 -

2 Signal Point Setting Type (Short/Long Range Detection)

B +NG/OK/-NG 3 classifications
HOne-push master setting/ Setting by external input
B Output mode: NO

MIP67 protective structure
DPA-LR2 ----- P2-4

DPA-SR2 -+

3 Signal Point Setting Type (Long Range Detection)

B Seting 3 signal points of master * 4 classifications
B Setting by external input
HEOutput mode: NC

HIP67 protective structure

High-Precision Positioning Switch
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D PA_S R 1 / L R 1 1 Signal Point Setting Type

Short/Long range detection

* 1-100pum Short Range Detection Type

DPA-SR1

The gaps caused by cutting chips put between the
workpiece and the jig can be detected reliably with
+0.5um to +1pm repeatability.

* 80-350um Long Range Detection Type

DPA-LR1

Reliably detects the gaps of 80 to 350um with
+1pm to +5pum repeatability.

Best suited for seating confirmation of big work-
pieces or workpieces with rough surface.

* Photo shows the optional protective tube attached.

B Specification

DPA-SR1 (Short range detection type) DPA-LR1 (Long range detection type)

Product name

Detection range 1-100pm (When using a recommended nozzle) 80-350pm (When using a recommended nozzle)

Signal point Configurable by master set bottun

The signal point values are saved even when the power is turned off.

Repeatability +1um . Detection range 80-150pm

+3pum . Detection range 150 —250pm

+0.5um : Detection range 1-60pm
+1uym . Detection range 60—100pm
+5pum . Detection range 250 —350pm

Air Pressure change : within +1%

Tube length 1.5m/When using a recommended nozzle

Air Pressure change : within +1%
Tube length 1.5m/When using a recommended nozzle

Response speed 0.8 seconds (Tube length 1.5m/Time between the air pressure supply and the signal output of the sensor.)

Electrical response speed 80ms

Protective structure

IP67

Setting pressure

0.15-0.2MPa

Pipe diameter

0.D. 6 X I.D. ¢4 tube

Fluid

Dry air (filtered to 5pm)

Consumption flow rate 9¢/min (max)

24¢/min (max)

Operating temperature range

0°C-60°C (no condensation)

Cable (Refer to P7-5)

Standard length 3m Oil resistance $5/4 cores AWG 30

Power supply voltage

DC24V+10% Current consumption : less than 100mA

Output specification

Photo MOS output (Non-voltage floating output) DC30V (max) 100mA (max)

M Circuit diagram

O Orange DC24V+10%

NO
Green Photo MOS relay
DC 30V (max)
100mA (max)
Yellow

O Black 0V

High-Precision Positioning Switch
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+0.5um Repeatability.
J Reliably detects 10pm gap caused by cutting

chips and stops machining automatically.

Air Gap Sensor
Short range detection type

+0.5pm Repeatability

Precision
component for PC

Jig

DPA-SR1

Judgement
‘/ possible




DPA-SR1 /LR1 Short/Long Range Detection 1 Signal Point Setting Type

www.metrol.co.jp/en

HOuter dimension

DPA-SR1 : Detection range 1-100um Unit:mm
DPA-LR1 : Detection range 80-350um
Master set bottun Air pressure alarm LED
OK/NG LED 95 Resolution set bottun
Detected object/Master
oy =
- pes 17} = i} ==
4 m Clamping jig ¢| FO EO |83 my
o ¥ 2 c |@
1 O = < |E
[\ Accesory for DPA-SR1
(Only for short range detection type) Cable
ir Leakage unit i
v/ | © 1
| i [S2] <t
| | [ ] T /anY
- E-- 30 a4 abh . o
S S Re1/8 Rc1/8 23 1.7
Air nozzle Air inlet
connection port
Recommended nozzle shape == =
o
40,02 €0.1-0.2 o
0 slight chamferin Q-— @
¢1.5 (slig g) o @ @
35 25
[Te}
12.5 70
Air circuit
Sensor Sensor
P4=
—
. S~ —
Air —=> — ?
%
HOptions
Precautions before using the product
Product No. == | Tube length Cable protection Following parts are not included.
It is necessary for the customer to prepare.
DPA-SR1 Blank : 3m Blank : No cable .
rotection * Precision regulator
DPA-LR1 P  Air filter
P2 : Protective * Tube
tube 2m Please refer to P2-9 for details.
) e.g) DPA-SR1-P2 T

Protective tube for cable protection

Dimension : outer diameter 9

Minimum bending radius : 25mm Handling instruction
o 1) Because protective tube is not flexible, clamp it to fix so as not
B . . i
Sensor side Machine side apply excessive force to the sensor.

- 2) When binding it up and clamp with other cables, make sure not to
} b apply excessive force to the attachement end.

3) Cables are not waterproof.

Sensor side is screwed in and metal ring is attched to
machine side.

High-Precision Positioning Switch
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DPA-SR2/LR2 Beicltii

» 3 Classifications (-NG, OK, +NG)
Displays results and outputs signals based on
3 classifications (-NG, OK, +NG) by setting upper
and lower limit points.

-NG +NG
(Borderline not included) (Borderline not included)
» Distance
= 0 —LIMIT point +LIMIT point
* Photo shows the optional protective tube attached.
B Specification
Product name DPA-SR2 (Short range detection type) DPA-LR2 (Long range detection type)
Detection range 1-100pm (When using a recommended nozzle) 80-350pum (When using a recommended nozzle)
Signal point Set by +LIMIT SET button, -LIMIT SET button, + LIMIT SET input and -LIMIT SET input
The signal point values are saved even when the power is turned off.
Repeatability +0.5um : Detection range 1-60um +1um : Detection range 80—150pm
+1uym . Detection range 60— 100pm +3pum . Detection range 150 —250pm
+5pm  Detection range 250 —350pm
Air pressure change : within £1% Air pressure change : within +1%
Tube length 1.5m/When using a recommended nozzle | Tube length 1.5m/When using a recommended nozzle
Response speed 0.8 seconds (Tube length 1.5m/ Time between the air pressure supply and the signal output of the sensor.)
Electrical response speed 10ms
Protective structure P67
Setting pressure 0.15-0.2MPa
Pipe diameter O.D. 6 X I.D. ¢4 tube
Fluid Dry air (filtered to 5um)
Consumption flow rate 9¢/min (max) 24%/min (max)
Operating temperature range 0°C-60°C (no condensation)
Cable (Refer to P7-5) Standard length 3m Oil resistance ¢5.5/16 cores AWG 28
Power supply voltage DC24V+10% Current consumption : less than 100mA
Input specification Photocoupler input DC24V+10%
Output specification Photocoupler output (Non-voltage floating output)
DC24V+10% 20mA (max) Low level output voltage : less than 1.5V (at 15mA)

ECircuit diagram

K ‘¢—o RED +24V10% © When using DPASR2/LR2 for inner diameter measurement,
6.8KQ | P
‘ ‘ e LM SET INPUT ‘ please consult us for air jet and master.

1o LIGHT GREEN +LIMIT SET OV |

6.8KQ [ 4

@ﬂ PINK -UMIT SET INPUT | DPA-SR2

1 PURPLE -LIMIT SET OV

6.8KQ ; LR2

i
. v
PO WHITE STOP INPUT |
o GRAY STOP OV |
[ \
; |
T YELLOW +NG determination (collector) |
: BLUE +NG determination | 3
i
; |
o BROWN OK determination (collector) |
' |
: LGHTBROWN K determination (emitter) 3
i
: MEDIUMBLUE  -NG determination (collector) 3
| | |
| LGHT BLUE -NG determination (emitter) |
[ \
‘ o ORANGE ALARM (collector) !
' |
| o UGHT ORANGE  ALARM (emitter)
0

UN2JID Ul

High-Precision Positioning Switch
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DPA-SR2/LR2 Short/Long Range Detection 2 Signal Point Setting Type

www.metrol.co.jp/en

HOuter dimension

DPA-SR2 : Detection distance 1-100pm Unit:mm
. . . LIMIT SET bott Al | LED
DPA-LR2 : Detection distance 80-350um * SET bottun Ir pressure alarm
+NG LED 95 - SMOOTHING bottun
Eb ¥ o
5 =} =
Detected object/Master © + 2 5 z
< - e ]
v Clamping jig C <
—+ £ -NG LED
-LIMIT SET bottun
Accesory for DPA-SR2
(Only for short range detection type) Cable
ir Leakage unit !
L | © |
1 I ™
A - 0 -
N | s S mpen "
L S Re1/8 Rc1/8 | 23 1.7
Air nozzle Air inlet
connection port
Recommended nozzle shape @ ——— - —@\
° 4-M4 D6
+0.02 C0.1-0.2 A
0 light chamferi G I
¢15 (slight chamfering) [ o o @
35 25
0
12.5 70
Air circuit
Sensor Sensor
4=
—
. S~ —
Ar —> — ;
%
B Options
Precautions before using the product
Product No. == | Tube length Cable protection Following parts are not included.
It is necessary for the customer to prepare.
DPA-SR2 Blank : 3m Blank : No cable
rotection * Precision regulator
DPA-LR2 p * Air filter
P2 : Protective * Tube
tube 2m Please refer to P2-9 for details.
) e.g) DPA-SR2-P2 T
p

Protective tube for cable protection

Dimension : outer diameter 9

Minimum bending radius : 25mm Handling instruction
o 1) Because protective tube is not flexible, clamp it to fix so as not
8 . ) i
Sensor side Machine side apply excessive force to the sensor.
— 2) When binding it up and clamp with other cables, make sure not to
} S apply excessive force to the attachement end.

3) Cables are not waterproof.

Sensor side is screwed in and metal ring is attched to
machine side.

High-Precision Positioning Switch
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Air Gap Sensor series

Air Gap Sensor

3 Signal Point Setting Type

Long range detection

DPA-PLR2B

- This sensor will judge the current value,

* Photo shows the optional protective tube attached.

B Specification

in comparison with master setting points.

- The master values, composed of
masters #1, #2, and #3, are displayed and output.

0
Determination #1
OK
Master #1
Determination #2
OK
Master #2
Master #3
Distance

Product name

DPA-PLR2B

Setting pressure

0.15-0.2MPa

Detection range

80-350pm (When using a recommended nozzle)

Pipe diameter

0.D. 6 X I.D. ¢4 tube

Signal point

The arbitrary 3 points can be set

Fluid

Dry air (filtered to 5um)

Repeatability

+1pum : Detection range 80-150pm
+3pum . Detection range 150—250pm
+5pum . Detection range 250-350pm

Air pressure change : within +1%
Tube length 1.5m/When using a recommended nozzle

Consumption flow rate

24¢/min (max)

Operating temperature

0°C-60°C (no condensation)

Cable (Refer to P7-5)

Standard length 3m Oil resistance $5.5/16 cores AWG 28

Power supply voltage

DC24V+10%

Consumption current

Less than 100mA

Response speed

0.8 seconds (Tube length 1.5m/ Time between the air pressure

supply and the signal output of the sensor)

Input specification

Photocoupler input DC24V+10%

Output specification

Photocoupler output (Non-voltage floating output)

Electrical response speed | 10ms DC24V+10% 20mA (max),
Protective structure | IP67 Low level output voltage : less than 1.5V (at 15mA)
M Circuit diagram B 3 Signal Point Setting Example
K3 ‘¢—o RED +24V£10%
6.8KQ w
i +—0 PINK Master #1 SET input i Determination 1
Ww PURPLE Master #1 SET OV |
' 0 aneen Master #2 SET nput ‘ Determination 2
—O LIGHT GREEN Master #2 SET OV %

STOP input Determination 3

—0 MEDIUM BLUE  Determination #1 (collector) i ﬂ ‘
Mw LIGHT BLUE Determination #1 (emitter) % M ) "% o
| S =
@_%_i:{:w P v A | Since 3 determination signal points

o UToRME | ALATM it | can be output, it can be used for
o various applications.

* The signals can be divided into the deceleration signal
(Determination 1), measurement signal (Determination 2), and
stop signal (Determination 3).

+ Usage with 3 types of grindstones with different grits is possible.

HUNOJID UIe

Determination #2 (collector) i

(

(

(

i

Determination #2 (emitter) i

Determination #3 (collector) i
(

i
Determination #3 (emitter) i

High-Precision Positioning Switch
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DPA-PLR2B

HOuter dimension

www.metrol.co.jp/en

il /

DPA-PLR2B ALARM LED o Unit:mm
\
=
S N
Detected object/Master g
g0
&
STATUS LED

1 Cable

Rc1/8 (V)/F%Lm m m m ’ @

Air nozzle Air inlet
connection port

Rc1/8 L_23 1.7

Recommended nozzle shape
P O - -
w02  €0.1-0.2 &
»15 ° (slight chamfering) & — - &

\ =

© 35 25

125 70

Air circuit
OYES
Sensor Sensor
T T 7
S~ — /
Ar  —> —— g
B Options
Precautions before using the product
Product No. == | Tube length Cable protection Following parts are not included.
It is necessary for the customer to prepare.
DPA-PLR2B Blank : 3m Blank : No cable
. * Precision regulator
protection « Air filter
P2 : Protective * Tube
tube 2m Please refer to P2-9 for details.

) e.g)DPA-PLR2B

p

[

Protective tube for cable protection

Dimension : outer diameter 9
Minimum bending radius : 25mm

()]

Sensor side © Machine side

RS

Sensor side is screwed in and metal ring is attched to
machine side.

Handling instruction

1) Because protective tube is not flexible, clamp it to fix so as not
apply excessive force to the sensor.

2) When binding it up and clamp with other cables, make sure not to
apply excessive force to the attachement end.

3) Cables are not waterproof.

High-Precision Positioning Switch
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. TECHNICAL GUIDE - Pneumatic

BAir sensors

A sensor that detects the distance by the pressure (back pressure) changes and outputs electric signals to the control system.

B Air Gap Sensor detecting circuit

DPA-SR1/ LR1 gives a detection gap to the detection air nozzle,
DPA-SR1/LR1

and records the pressure value by pressing the Master Set

Sensor Sensor Button.
L] L] The differential pressure by detection gap is detected by the
s internal pressure sensor.
/
Air —> — ?
/

B Repetitive accuracy

Indicates the repeatability of the output operating point of the sensor when the pressure is changed by the detection gap at 20°C.

*Specifications on this catalog apply to conditions where one nozzle is used per body.
When using multiple nozzles or using a nozzle which diameter is different from the recommended nozzle shape, repeatability will be deteriorated,
make appropriate judgments upon confirmation of use with the actual device.

B Master for setting

The master for setting is necessary in order to set the signal point correctly.
If the surface roughness of the master is bad or the signal point is set while the master is floating from the seating surface, there may

be variations in the set value, so use a master with a good surface roughness, and make sure that it is fixed firmly on the seating
surface.

Master (Workpiece) « Normal master setting Master
aster (Workpiece
b The surface roughness of the master , ! 1
is good and fixed firmly on the
seating surface. %
Master
Air nozzle Seating Master setting that causes variation —
surface

The surface roughness of the master

is bad. %

Master
The signal point is set while the ) —
master is floating from the seating
N surface. %
Air piping

High-Precision Positioning Switch
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. TECHNICAL GUIDE - Pneumatic

B Regulator (reducing valve)

Air filter (5pm mesh)
Recommended air filter: AF20-02(SMC)

@ Air sensor Air nozzle

|

s \ 1
‘ A

Tube

Precision regulator (recommended diameter : p6xp4)

Setting pressure : Adjust the air pressure within the range of 0.15-0.2MPa

Recommended regulator : IR2000 (SMC)

RP1000 (CKD)
{Precautions for air piping)

Connect the air pipe after adjusting the setting pressure within the range of 0.15-0.2MPa.

B Precision regulator (reducing valve)

It can be used to adjust the air supplied from the compressor to the appropriate pressure according to the specifications of the air
equipment used.

The "precision regulator (+0.5% level)" needs to be provided on the air supply side of the Air gap sensor to
reduce the pressure fluctuation.

B Air filter

- Prevents troubles such as malfunctions that are caused by dust and moisture entering into the regulator or Air Gap Sensor.
- As the moisture separation rate (removal rate) is about 30 to 90%, the use of dry air is desirable.
- There is a drainage valve at the lower end of the filter, which needs to be opened regularly in order to discharge.

BRecommended nozzle shape Precautions for piping

- When installing air gap sensor, make sure to place it above the

€0.1-0.2(slight chamfering) nozzle to prevent backflow of coolant.
»1.5 902 - The shorter the air piping tube, the faster the response speed.
"X - For the piping from the body to the detection nozzle, do not

%\ use devices or joints which will lead to air leaks or resistance.

- 19

/ - When supplying air of 0.3MPa or higher to the device, there is
a risk of sensor damage.

Connect the air pipe after adjusting the setting pressure within
the range of 0.15 to 0.2 MPa.

No large chamfering

High-Precision Positioning Switch
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High-precision

POSITIONING SWITCH SERIES

B Uitra-small precision PT-Touch Switch EHigh-precision MT-Touch Switch

A




Ultra-small precision PT-Touch Switch

Bl 1 ym (range) in repetitive accuracy
B M5<17mm

- Straight touch type (Metal bearing) ~ PT -

High-precision MT-Touch Switch

B 0.5 uym (range) in repetitive accuracy
B IP67 protective structure, high resistance to harsh environment

- Straight touch type (Metal bearing) P08. P10 P12 .. P3-10

CS-Touch Switch

B 5 pm (range) in repetitive accuracy
Bl Compact design (M5-)
Bl Wide variations

- Straight touch type (Metal bearing) CS./CSJ.”CSS.“CSK.“CSP - P4-3

High-Precision Positioning Switch

4 Metroli
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Features and merit

1. High repetitive accuracy
Improvement in production efficiency and quality management.

- Small signal point adjustment variance

- Possible to determine OK/NG even for detected object with
narrow allowable tolerance.

- Precision mechanical type without any electronic circuitry.

of High-precision positioning switches

High-precision positioning switches by Metrol

Existence detection sensors

- Signal point adjustment variance is large.

- Unable to detect OK/NG objects where allowable
tolerance range is small.

- Signal set points are moved by temperature drift.

Results in no movement differential of signal set position
caused by temperature drift from its temperature
characteristics.

Set signal
. .g NG NG
position at °
°
limit value )
° ~ Movement of signal
of OK range Signal set position © / :: set position by_
) ) ® temperature drift temperature drift.
o e Signal output point
OK e Signal output point
Can be set to the extreme of limit value Determines NG item as OK item
=Improvement in both production efficiency and =Decrease in production efficiency
quality management. (yield rate)
Set signal
. .9 NG . . NG
position at e Signal output point e temperature drift
limit value —o—e—e—e—5 & < Signal set position ._.\ """ Movement of signal
of NG range h set position by
° L4 temperature drift.
b OK e Signal output point
Can be set to the extreme of limit value Determines NG item as OK item
=Improvement in both production efficiency and quality| =Manufacture of defective item
management.

2. No movement differential
Can detect micro movement of workpiece.

v

Workpiece seating check using High-precision Positioning Switches

No movement differential between set signal position and signal return position makes it possible
to detect micro movement of workpiece.

What is movement differential?

(1) Signal set (2) Signal return

Workpiece position A position Workpiece The difference in distance
a between the point where the
/4J sensor detects the detected
Table object and activates and the

No movement differential point where it returns.

/17_'J

Metrol
High-precision Positioning Switch

"

(Distance from the signal set
position to signal return
position)

(1) Signal set position=(2) Signal return position

Workpiece seating check using proximity sensor

Micro movement of workpiece cannot be detected as there is a movement differential between the

signal set position and signal return position.
(2) Signal return position

Table

(1) Signal set position

Workpiece

D

Movement differential exists.
(1) Signal set position#(2) Signal return position
Dead zone within the movement differential where detection cannot be made.

)

Proximity sensor

High-Precision Positioning Switch
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3. Robust under harsh environment

Stable detection of detected object without being affected by external environment such

as material, shape, temperature and others.

Workpiece detection using a proximity
and light sensor

Signal point varies with the change in external
environment, necessitating frequent master
alignment.

Changes in lighting Proximity sensor

Qg Optical sensor
Noise /
Workpiece magnetic
fields
Changes in
temperature
Water drops /
oil / dust

Reflection rate (white, black, transparent, etc.)
Material (iron, aluminum, stainless steel, etc.)

J Workpiece detection using a

High-precision Positioning Switch

Contact type switch makes it difficult to be
affected by external environment making it
usable as origin and reference points in NC
machines.

Changes in lighting Metrol High-precision
Q/E Positioning Switch

Noise / N
Workpiece magnetic
fields — ==
Changes in
temperature
" Water drops /
oil / dust

Reflection rate (white, black, transparent, etc.)
Material (iron, aluminum, stainless steel, etc.)

4. No mutual interference
Can be used for narrow pitches.

Detection of workpiece
with proximity sensors

&

Detection error
due to mutual

Proximity sensor interference

Workpiece

Wide intervals are
required in design.

Detection of workpiece with
High-precision Positioning Switches
Metrol High-precision

Positioning Switch
(M5 compact type)

Stable detection
with direct touch

Workpiece

Enable in small intervals
in design.

5. No need to manufacture intermediate actuator for stable detection.
Results in miniaturization of machine and equipment and in cost reduction.

Detection of screws in deep holes
with a proximity sensor

Requires a mediating actuator for stable
detection, making the mechanism complex.

Dog

Proximity sensor
Spring

At detection

Intermediate
actuator

¥

Deep hole Object (screw presence check)

Detection of screws in deep holes with
High-precision Positioning Switches

Metrol High-precision
Positioning Switch
Lo / (Needle-tip type )
’ )
\
N 4

‘ S - \ No intermediate actuator
required

Deep hole Object (screw presence check)

High-Precision Positioning Switch
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High-precision positioning switch series
www.metrol.co.jp/en

Ultra-small precision PT-Touch Switch

1 signal plunger type
Straight touch type metal bearing)

Features

BM5 (or ¢5) x 17mm slim switches

B 1pm /3um in repetitive accuracy (user selectable)

(Application)

Xy, X
b
X7 V>) f
-
x Slipping
after push-in
BStandard specification
Repeatability : 1um type Unit © mm
Repeatability |Protective structure| Product name | Output mode | Pretravel |Contact force Cable Size With LED
PT5M1WB ) M5x0.5
PT5S1WB Core-wire cable 05
P40 PT5M1CB 0-5N M5x0.5 PT5M1CB -L
0.001mm(range) B:NC 02 x2: -
(Both ON<-OFF) PT5S1CB ®5 PT5S1CB -L
o) =
7 PTP5M1CB 08N Cabtyre cable | y15.05 | PTPSM1CB -L
PTP5S1CB ’ ®5 PTP5S1CB -L
PTSM1WA M5x0.5
IP40 A:NO About 0.3 0.5N Core-wire cable -
PT5S1WA ®5
Repeatability : 3um type
Repeatability” |Protective structure| Product name | Output mode | Pretravel |Contact force Cable Size With LED
PT5M3WB ) M5x0.5
PT5S3WB Core-wire cable 05
P40 PT5M3CB 0-5N M5x0.5 PT5M3CB -L
0.003mm(range) B:NC @ — -
(Both ON<OFF) PT5S3CB ®5 PT5S3CB -L
- e PTP5M3CB 08N Cabtyre cable |y 1505 | PTPSM3CB -L
PTP5S3CB ' o5 PTP5S3CB -L
PT5M3WA M5x0.5
IP40 A:NO About 0.3 0.5N Core-wire cable *
PT5S3WA 5
*1 At operating speed 50-200mm/min (operating speed slower than 10mm/min is not recommended). -L : LED indicator
*2 Adjust the installed location of the switch by the signal switching point. (120mm from the switch)
B Common specification unit-mm
Switch structure Dry contact Cable Core-wire cable : 0.5m (x 2)
Movement differential | 0 (Refer to P7-5) Oil-resistant 0.6 Tensile strength 15N

Cabtyre cable : 2m
Oil-resistant ¢2.8/2 cores Tensile strength 30N
Minimum bending R7

Operating temperature range | 0°C-80°C (ice-free)

Contact life time 3 million
(No bungle caused by vibration and use

under contacting rating)

Stroke 15 Temperature drift 0 (because of no amplifier)
Contact material SUS HRC45 Oscillation 10-55Hz Total amplitude1.5 for X, Y, Z each direction
SEEDWEEIE SUS303 Impact 300m/s? for X,Y,Z each direction
OThe following options are available Contact rating DC5V-DC24V Steady current : 10mA or less
- Transistor output (refer to P7-3) - Shape of contacting part  (Refer to P14-3) (rush current : 20mA or less)
- Reverse connect protection - LED indicator When using the switch with LED,
- Level conversion limit the current below 10mA.
- Output current is increased to 100mA Standard accessory Two fixing nuts for threaded type

High-Precision Positioning Switch
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1 signal plunger type
Straight touch type (Metal bearing)

P

High-precision positioning switch series
www.metrol.co.jp/en

HOuter dimension

Ultra-small precision PT-Touch Switch

Output mode B : NC

Core-wire cable
PT5M1WB (B : NC)
PT5M3WB (B : NC)

PT5S1WB (B : NC)
PT5S3WB (B : NC)

For LED indicator (-L), refer to the next page.

[aV)
0 M5x0.5 0 oG
— — LO
ASS ASS S
M5x0.5
] = ®
= 7] |loa £
1.5 | 17 | Material : BsBM 1.5 ‘ 17 |
Treatment : Ni plating
Product name : S629
Cabtyre cable
PT5M1CB (B : NC) PT5S1CB (B : NC)
PT5M3CB (B : NC) PT5S3CB (B : NC) N
o
o) M5x0.5 o) SIS
— — L()
S S S
\ M5x0.5 y
T — =3
g,
7 2.4
T 1 Material : BsBM T 1

Treatment : Ni plating
Product name : S629

Waterproof type (IP67)

PTP5M1CB (B : NC)

PTP5S1CB (B : NC)
PTP5M3CB (B : NC)

Details of part A Rubber boot
PTP5S3CB (B : NC)

Boot ring
A ™ o~ ~ Case
. ) S
L) <| 0 <| oo 3
S « S S ITe)
S S SRQ o S |
M5x0.5 /
E Ne _ - Neutral
7 2.4 ™
7 15.5 Material : BsBM 7 15.5 Stroke g (Transformation)
Treatment : Ni plating
2.5 (25) Product name : S629 2.5 (29) MES
*3 Not suitable for use in harsh environment such as where there are scattering of coolant.
The use of High-precision MT-Touch Switch PO85DB/P08SB (P3-10) is recommended in that case.

Pushed status

Output mode A : NO

Core-wire cable

PT5M1WA (A : NO)

PT5S1WA (A : NO)
PT5M3WA (A : NO)

PT5S3WA (A : NO)

8
0 M5x0.5 To} oo
— — Lr)
S S S
_—r M5x0.5
— =0® —d—T =0
o2 Eﬂ R
Material : BsBM ‘
1.5 20 Treatment : Ni plating 1.5 20

Product name : S629

High-Precision Positioning Switch
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1 signal plunger type . . e . .
P T Straight touch type (Metal bearing) High-precision p05|t|\<’)vr\:\:\rllvgms::ct)<|:: : T;;::

Ultra-small precision PT-Touch Switch

HEOptions

Output mode B : NC

Product name Transistor output = | Shape of contacting part LED Indicator
Core-wire cable Blank : Blank : 1.5 plunger SR2 Blank : Not required
PT5M1WB Not required
PT5S1WB Only applicable for PTP Only applicable for
PT5M3WB Only applicable for B : ¢3 flat SUS Hardened cabtyre cables ,
PT5S3WB cabtyre cables L : 120mm from the switch
TNA
Cabtyre cable TNB
PT5M1CB TPA
TPB
PT5S1CB
PT5M3CB (refer to P7-3)
PT5S3CB ’ *
PTP5M1CB B : ¢3 flat L : Tubular type

LED lamp
PTP5S1CB PTP
™ Switch
PTP5M3CB S -
e

PTP5S3CB
25 ‘ (25)

9.5
Transistor output type : ¢9.3x(32)
) e.g.) PTSM1CB-L
) Transistor output e.g.) PTSM1CBTNA-L
Output mode A : NO
Product name |=| LED indicator
PTSM1WA
PTSSTWA Not available
PT5SM3WA
PT5S3WA
) e.g.) PTSM1WA
BHow to use M Circuit diagram
) ) ] x X without LED with LED
Make contact with detected objects at right angle \% v
(within deflection angle +3°). 7 Nomally closed (NC) Nomally closed (NC)
X o R T
If there is a possibility to press the plunger to 7v ZZE ————= Brown P Brown:
the stroke end, install a stopper separately to i !
prevent the malfunction. X o Blus o Blue -
Slipping after e
push-in LED nomally On
Shorter than stroke Shorter than stroke

St
Opper Nomally Open (NO)

oroPRel
Workpiece%% E&%E 9% E@ ——— o Red
NS

Stopper surface / — 0 White

ETightning torque for case screws and nuts For electrical specification / circuit diagram (refer to P7-2)
When using the switch with LED, limit the current below 10mA.
Screw / Nut | Tightning torque (Refer to P14-3 "Confirmation of switch operation)
PT-Touch Switch M5x0.5 1N-m

High-Precision Positioning Switch
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High-precision positioning switch series

High-precision MT-TOUCH SWITCH

Selection by how to
touch the objects

Straight touch

Y

P085DB,P10D

> =m

P08SB.P10S /

a

cor A G

X Slipping after
push-in

Sliding and angled touch

v

N\
v (1]
N |
v

High-Precision Positioning Switch
m 2 Metroi
Fo~ 9 9
No.10-2E

WSize: M8 / M10Xx0.5

Mt is easy to adjust the set
position thanks to fine thread.

MSize: 8/ 910

B With split clamp, position
adjustment can be accurately
done.

BNo need of brackets

WFlat type which does not
take up a large space.

B Suitable as a toolsetter

M Ball bearing type



High-precision positioning switch series

Merits of High-precision MT-Touch Switch

B Small variance in operating point

Repetitive accuracy of 0.5 pm /2 pm (range)

Can be used as origin and reference points in CNC machine tools.

Wrong decision and short time breakdowns due to wrong signals can be reduced.

B Can be used in harsh environment

Tightly sealed water-resistant structure switch corresponding to IP67. (Except for P10MC)

B No movement differential

Minute displacement can be continuously detected.

BNo temperature drift

No signal point drift due to the voltage of the power supply or self-generation.

www.metrol.co.jp/en

BLow current, low voltage switch that has a long life (3 million cycles) when used
within the rated range.

Product list unit:mm
Standard product name Output mode Protective structure Size Page
Metal bearing P085DB M8x0.5
Threaded type / B : Normally close
Non-threaded P0O8SB ®»8
type P10DA .~ P10DB A : Normally open M10x0.5
o P10SA .~ P10SB B : Normally close 10
F IP 67 P3-10
D] P10DLB B : Normally close M10x0.5
Square type A : Normally open
P12DA / P12DB
5 B : Normally close 2-M4
ay?, ¢
P12DLB B : Normally close
Ball bearing type P10DHA . P10DHB A : Normally open M14x0.5
Threaded type /
;’ P10SHA ./ P10SHB B : Normally close IP 67 p14 P3-16
n,)h‘ P10DHLTB B : Normally close M14x0.5
Flat type
Metal «, ¢ P11DDBP11DMB 5 - Normally ol 2-M4
bearin o~ : Normally close IP 67 P3-22
- < P11EDB,/P11EMB 6 /2-04.6

High-Precision Positioning Switch
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High-precision positioning switch series
www.metrol.co.jp/en

1 signal plu
P08 / P1 O / P1 2 S?t?’r:lgphlgir(;ﬁ)(e:h type (Metal bearing)

Features

High-precision MT-Touch Switch

Bl Small signal point adjustment variance
Repetitive accuracy of 0.5 uym (range)

Wrong decision and short time breakdowns due to
wrong signals can be reduced.

M Can be used in harsh environment
Tightly sealed waterproof structure switch correspond-
ing to IP67.

Il No movement differential
Minute displacement can be continuously detected.

B No temperature drift
No signal point drift due to the voltage of the power
supply or self-generation.

B Low current, low voltage switch that has a long life
(3 million cycles) when used within the rated range.

B Standard specification unit-mm
Shape Product name Output mode Pretravel | Stroke Size with LED
Cylinder type P085DB-A . M8x0.5 P085DB-A L

B : Normally close | 0 1)
(Threaded / PO8SB-A 8 PO8SB-AL
Non-threaded)
P10DA-A A : Normally open 0.2 P10DA-AL
- 3 M10x0.5 ————
P10DB-A B : Normally close | 0 (1) P10DB-AL
P10SA-A A : Normally open 0.2 P10SA-AL
®10 ETTE—
P10SB-A - P10SB-AL
B : Normally close oM
P10DLB-A 10 M10x0.5 P10DLB-AL
P12DA-A A : Normally open 0.2 10x18x31 P12DA-AL
3
Square type P12DB-A *1) 10x18x23 P12DB-AL
B : Normally close | O
P12DLB-A 10 10x18x39 P12DLB-AL
-A: Contacting part S¢2 ball carbide -L: LED indicator (120mm from the switch)

1 Adjust the installed location of the switch by the signal switching point.

B Common specification

unit:mm
Switch structure Dry contact Cable Standard length 3 m Oil resistant ¢ 5/ 2 cores,
Output mode A : Normally open / B : Normally close (Refer to P7-5) ¢4/ 2 cores for PO85DB, PO8SB,
Repeatability Both On—0ff, Off>0On/ 0.0005 (range) Tensile strength 30N, minimum bending R7
(At operating speed 50-200mm/min) "2 Operating temperature range | 0°C-80°C (Ice-free)
Movement differential | O Temperature drift 0 (because of no amplifier)
Contact life time 3 million Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction
(If no specified bungle caused by vibration Impact 300m/s? for X,Y,Z each direction
and used under voltage and current rating)  Contact rating DC5V-DC24V Steady current: 10 mA or less
Protective structure P67 (Refer to P14-3) (rush current: 20 mA or less)
Contact force 1N When using the switch with LED,
Case material SUS303 *BsBM-+Ni Plating for P12D series limit the current below 10mA.
Standard accessory | Two fixing nuts for threaded type OThe following options are available. - Shape of contacting part
*2 Operating speed slower than 10mm/min is not recommended. - Transistor output (Refer to P7-3) - Protective cover

- Reverse connect protection. - LED indicator
- Contact force

- Level conversion. . Cable direction
- Qutput current is increased to 100mA.| . Cable

High-Precision Positioning Switch
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P08 / P1 O / P1 1 signal plunger type

High-precision positioning switch series
Straight touch type (Metal bearing) www.metrol.co.jp/en

High-precision MT-Touch Switch

HOuter dimension

Cylinder type Contacting part S¢2 ball carbide (-A) P3-12
(Threaded / Non-threaded)

P0O85DB-A (B: NC) NBX0E PO8SB-A (B:NC) o2

o3
Rubber boot / Rubber boot g

o8 3 (Width across flats)

(Width Material :
s 7o 2l W s

P3-13
P10DA-A (A: NO) M10X0.5 P10DB-A (B: NC) M10X0.5
" Py 0 - PN M10X0.5
3 1B — D) ° X—-—113 - D)
G~/ =~ o
15.8 31 |3 (Width across flats) 15.8 23.2 | 8 glt\:lllgg; flats) Material : BsBM
o Treatment : Ni plating
Product name : S623
P10SA-A (A:'NO)  © P10SB-A (B:NC) ©
S} 1S3
of =] [ToY It i =
i — = st — =i
%@26 J 9 2/ 182 9
15.8 31 | 13 (Width across flats) 15.8 230 3 (Width across flats)
P10DLB-A (B: NC) M10X0.5
Stroke 10mm
© —
o A1
2 23 !
27 40 3  (Width across flats)
Square type P3-13
P12DA-A (A: NO)

P12DB-A (B: NC)

0 0

g%”@% iy,
i (AN

[o0)
i 13 el
2 VY 2
“’$ (AN ”’$

3.5

2-M4D6 3.5 2-M4D6
2-M4 2-M4
15.8 (Inner diameter ¢3.3) 15.8 (Inner diameter ¢3.3)
P12DLB-A (B: NC)
Stroke 10mm
; 0 LED indicator (-L)
@ dmT—— =, |
| i Sﬁ;{;ﬁ
il i NN 0 R — =t
: ‘ : ‘ =3
9| |15 ‘ 2-M4D6 ‘ b
14 15 2-M4 0 (a7)
10 27 39 (Inner diameter ¢3.3)

. High-Precision Positioning Switch
METROS M et rOI
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1-signal plunger type
Straight touch type (Metal bearing)

High-precision positioning switch series
www.metrol.co.jp/en

P08

High-precision MT-Touch Switch

B Options
Product name |= | Shape of contacting part Protective cover LED indicator || Contact force |= Cable
Cylinder type A (Standard): Blank: Not required Blank: No LED || Blank: 1N Blank:
P0O85DB S @2 ball carbide L ‘ Standard (3m)
POSSB : 1i0mm‘ rc;]m S: 0.3N
B: ¢ 3 flat carbide U: Upward the switc (No rubber 5: 5m
(Not available for “S” boot is
? contact force option) provided.IP40)
Transistor
output G: 0.5N
TNA  Added to H:1.5N
TNB standard
TPA product
name
TPB
(Refer to P7-3)

» e.g.) PO85DB-AL-5
p Transistor output
e.9.) P085DBTNA-AL-5

S

P085DB / P08SB
. Gap
U: Upward
_

sl AE

L: Tubular type

Switch

120 | (17)

P085DB / PO8SB

Transistor output type (32)

:Sp2 B: @3 flat

#
ﬁ

18.2 J! 2

B Shape of contacting part B Contact force

Mark: Shape Shape of detected objects Mark: Shape | Operationg condition

A: S®2 ball carbide Flat S: 0.3N No chattering caused by vibration or impact

B: ¢ 3 flat Convex, ball (Cutters, drills) G: 0.5N (No rubber boot is provided for “S”, IP40)
H: 1.5N Intense vibration or impact

Refer to P6-2 for low contact force type (0.1N)

High-Precision Positioning Switch
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P10/P12

1-signal plunger type
Straight touch type (Metal bearing)

High-precision positioning switch series
www.metrol.co.jp/en

High-precision MT-Touch Switch
HEOptions
Product name | =|Shape of contacting part|| Protective cover || LED indicator || Contact force ||[Cable direction|=| Cable ?:g:f :g‘;;_‘:osr;
Cylinder type A (Standard): Blank: Blank: No LED || Blank: 1N Blank: Straight Blank: Blank:
P10DA S @2 ball carbide Not required Standard || Not required
P10DB L: 1ti0mm'tfr(r)1m S: 0.3N R: 90° 3m) <3mcables
P10SA B: U: Upward € Switc (No rubber (Only P12 series W2: 2m
¢ 3 flat carbide (Not available for boot is can be applied) wire braid
P10SB non threaded type) provided.IP40) P2: 2m
P10DLB T: (NOt available for protective tube
Square type Replaceable “S” contact force G:05N || e
P12DA (Threaded M2.5) option) 5:5m <5m cable>
No contacting part H:1.5N :
P12DB 9P W4- ém id
P12DLB * Contacting parts gze4 ral
are sold separately t tm b
T (Refer to the next page) protective tube
Transistor @ L 4
output
TNA  Added to L: Tubular type LED lamp R: 90° (No direction)
TNB standard .
TPA product Switch /
PB name ] -—F3 % | -
(Refer to P7-3) oy e s
b e.g.) P10DB-AL-5W4 _ 120 | (7) == Mounting
) Transistor output Transistor output type (32) hole
e.g.) P10DBTNA-AL-5W4

P10DA / P10DB / P10SA / P10SB

T: Replaceable (Threaded M2.5)
No contacting part

P12DA / P12DB

T: Replaceable (Threaded M2.5)
No contacting part

A: Sp2 M2.5 D6 (Counter bore A: $¢2
B: (D3 flat ( ) B: ¢3 flat M2.5 D6 (Counter bore1)
2] M s p Hllil \l < h
© © . =
3 wl = Ri=) 3 g
21.2 @ @
. 15.8 21.3
P10DLB P12DLB
T: Replaceable (Threaded M2.5) T: Replaceable (Threaded M2.5)
A 02 No contacting part A: SO2 No contacting part
B: 3 flat M2.5 D6 (Counter bore1) B: ¢3flat M2.5 D6 (Counter bore1)

‘|=I|

27

325 \

Compatible with contacting parts
of commercially produced dial gauges

Compatible with contacting parts
of commercially produced dial gauges

P10DA / P10DB P10DLB P12DA / P12DB P12DLB
U : Upward Gap U : Upward Gap U : Upward Gap U : Upward Gap
A [ — s B
o | o = 2 ©
12 gT 16 | 10 25 9 |38 12.5 | 115

20.3

High-Precision Positioning Switch
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Options
Shape of contacting part

P10 /P1

High-precision positioning switch series
www.metrol.co.jp/en

B Specification of option

Shape of contactiong part

High-precision MT-Touch Switch

Protective covers

Mark: Shape SliEes EF ClRiEeiEn Gt U: Mostly for upward installation Precaution for attaching to brackets

A: S@2 ball carbide Flat . When using protective covers or
Protective cover i i i

B: ¢3 flat Convex, ball (Cutters, drills) e cor } special contacting parts, insert cable

T: Replaceable
(Threaded M2.5)

Specify mounting direction when using
special shape or heavy contacting parts

Contact force

| side in the mounting hole.
(In the case of using connector,
undo it before insertion)

Precautions for installation of nuts :

Mark: Shape | Operationg condition When any of the_foIIOV\_/mg options is selected, the cover must be
removed before installing the nut.

S: 0.3N No chattering caused by vibration or impact (These options come with instructions for installing nuts.)

G: 0.5N (No rubber boot is provided for “S”, IP40)

H: 1.5N Intense vibration or impact For metal cuttings and coolant

Refer to P6-2 for low contact force type (0.1N)

B Detachable contacting parts (sold separately)

Fixed contacting parts

- Protective cover is strongly recommended to avoid damage from
cuttings and coolant when the switch is used in machining
environment. In addition, an extra cover is recommended to avoid
direct hit by high-pressure coolant or heavy cuttings.

- For horizontal mounting, an extra cover prevents coolant or cuttings
from entering inside and getting piled up on the body.

- Fabricate and place an extra cover to avoid Metal
metal chips adhering to the rubber boots A2~ cutting

during the grinding operation.

L -

Outer dimension Product name Outer dimension Product name Outer dimension Product name
S@2 ball S@3 ball Needle
M2.5 M2.5 0 > M2.5
R / Fa130wW | S F4150W S, Ly | Fatzow
0 i’ Tungsten carbide| & —— Tungsten carbide S¢1 = Tungsten carbide
5 42-5 Q 5] 35 |5 ;10 Q
@3 flat @5 flat Flat needle
M2.5 M2.5 2] 2 wme2s
'@y 31 ;£ F4131W o @ 2@% F4132W j F4161W
N s Tungsten carbide| < Tungsten carbide a Tungsten carbide
5| 25 5 ‘ 6| 25l ls 12 |5

This can make installation process easier and eliminate the risk of twisting the cable when adjusting

the signal point of the switch.

Outer dimension Product name Outer dimension Product name Outer dimension Product name
So2 ball Sé3 ball Needle
75+05 14405
M2.5 F4130AW % L M25 F4150AW N M2.5 F4129AW
Tungst bid oo} —t Tungst bid . Tungst bid
ungsten carbide | @ @ ungsten carbide S¢1 =1 ungsten carbide
[ 2
5] 35| |85 o 0%68.5
$3 flat ®5 flat Flat needle
65405 6.510.5 161+0.5
~ M25 | F4131AW T Mes | F4132AW | T M25 | E4q61AW
‘ SHE{ Tungsten carbide| 2 /\} EEE— == Tungsten carbide i—% Tungsten carbide
8.5 6| 25| | 85 =
A | e 12&2 85

Accessory for the adjustable contacting parts : Locknut for adjustment

High-Precision Positioning Switch
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Options
Cable protection

P10/P12

High-precision positioning switch series
www.metrol.co.jp/en

BCable protection (Protective structure, Refer to P14-5)

Wire braid for protection

High-precision MT-Touch Switch

Protective tube

Material : Steel wire, Clockwise tight winding
Minimum bending radius : 7mm
Mark : W

Connection
tube size : M8x1

Clockwise
tight winding 0.5

N
o0 | —H{HHHHH - — _
AS

1) Switch side is fastened with screws and machine side is simply
cut.When extension is needed, use thereaded connection tube.

Precautions

2) Since gaps are formed at bend section (especially at the
attachment end) of the wire braid, make sure the instruction of
cuttings does not damage the cable.

3) Be careful not to damage the cable sheath as a result of
crushing it during clamping.

4) When binding it up and clamp with other cables, make sure not
to apply excessive force to the attachement end.

5) Wire braids extend by their own weight. Fabricate wire braids
slightly shorter than the cable length.

HHow to use

Used mainly in machining environment (Protection for cuttings).
(Not applicable to the cable having diameter smaller thang5)

Dimension : outer diameter@9
Minimum bending radius : 25mm
Mark : P

®»9

Switch side Machine side

Precautions

1) Switch side is screwed in and metal ring is attached to machine
side.

2) Because protective tube is not flexible, clamp it to fix so as not
apply excessive force to the switch.

3) When binding it up and clamping with other cables, make sure not
to apply excessive force to the attachement end.

4) Cables are not waterproof.

B Tightening torque for case screws and nuts

Make contact with the object at X\ X
right angle. /
Do not press the plunger to the ?
stroke end. It may cause X—7 ‘/92 W

malfunction due to the impact. Z
X Slipping
after push-in

Action is limited between the tip end and
the edge of the internal bearing.

The end face may deform when the detector is hit,
causing the failure in the return.

If there is a possibility to press the plunger to the stroke end,
install a stopper separately to prevent the malfunction.

shorter than
stroke

Detected 9%

shorter than
stroke

Stopper surface
Detected 9% @

object object

Stopper surface

B How to set the signal point with adjustable contacts

Fine adjustment by the contact screw. (About +0.5)
The switch is locked in position with the nut.

1) This also serves to prevent loosening.

2) Particularly convenient
for making internal
adjustment in machines.

Nut

V
—_— - - L
e
Fine adjustment

Extracted from Technical Guide P14-6

Contact screw

Detected object

Screw / Nut Tighrtening AI::Ii:alble
High-precision MT-Touch orque odels
Switch M8x0.5 4N-m P0OS5DB
M10x0.5 8N'-m P10
B Circuit diagram
without LED with LED

Normally open (NO)

RS

I: _"[’;]"_0 Brown +
: Blue -

Normally open (NO)

l: —° Brown
Blue

Normally close (NC)

\_[ Z Brown
Blue

: Blue -

LED Normally On

Electrical specification / circuit diagram. (Refer to P7-2)

When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

High-Precision Positioning Switch
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High-precision positioning switch series
www.metrol.co.jp/en

High-precision MT-Touch Switch

1-signal plunger type (Ball bearing)

Sliding and angled touch type

Features

M A linear movement ball bearing makes it
optimum for slide and deflection angle
contacts.

(Application)

4
h
o oclilE| | 9 <R
M
v v
* Photo shows the contacting part ( F4130W ) attached.

BStandard specification unit:mm
Product name Output mode Pretravel | Stroke Size with LED
P10DHA-T A : Normally open 0.2 P10DHA-T L

. M14x0.5
P10DHB-T B: Normally close | ¢ (1 3 P10DHB-T L
P10SHA-T A : Normally open 0.2 P10SHA-T L
14
P10SHB-T . ¢ P10SHB-T L
B : Normally close | ¢ (1
P10DHLTB-T 10 M14x0.5 P10DHLTB-T L

"1 Adjust the installed location of the switch by the signal switching point. -L: LED indicator (120mm from the switch)

B Common specification unit:mm
Switch structure Dry contact Cable Standard length 3 m Oil resistant ¢5 / 2 cores,
Output mode A : Normally open / B : Normally close (Refer to P7-5) Tensile strength 30N, minimum bending R7
Repeatability Both On—Off, Off>0n/ 0.0005 (axial direction)  Operating temperature range | 0°C-80°C (Ice-free)

(At operating speed 50—200mm/min)'2 Temperature drift 0 (because of no amplifier)
Movement differential | 0 Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction
Contact life time 3 million Impact 300m/s? for X,Y,Z each direction
(If no specified bungle caused by vibration ~Contact rating DC5V-DC24V Steady current: 10 mA or less
and used under voltage and current rating)  (Refer to P14-3) (rush current: 20 mA or less)
Protective structure 1P67 When using the switch with LED, limit the
Contact force 1N (axial direction) current below 10mA.
Plunger shaft Anti-rotating lock Standard accessory Two fixing nuts for threaded type

2 Operating speed slower than 10mm/min is not recommended.
OThe following options are available.

- Transistor output (Refer to P7-3) - Shape of contacting part - Cable direction
- Reverse connect protection. - Protective cover - Cable
- Level conversion. - LED indicator
- Output current is increased to 100mA. - Contact force

High-Precision Positioning Switch

4 Metrol
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P1 0 D H 1-signal plunger type High-precision positioning switch series
Sliding and angled touch type www.metrol.co.jp/en

High-precision MT-Touch Switch

HOuter dimension

P10DHA-T (A: NO) M14x0.5 P10DHB-T (B: NC) M14x0.5
M2.5D6 M2.5D6
il
gE ”77%7777 7%777’
9 10 25 13 9 55 23 L138
(Width across flats) (Width across flats)
20 38 13 20 31.5 13|
M14X0.5
71\ <
G/
N
17
Material : BsBM
Treatment : Ni plating
Product name : S621
P10SHA-T (A:NO) N P10SHB-T (B:NC)
M2.5D6 od M2.5D6

=

9 10 25 13 9 55 23 13

(Width across flats) (Width across flats)
20 38 13| 20 31.5 <]

(-L: LED indicator)

LED lamp
«@
g

‘ 120 | (17)

Long stroke type
M14x0.5

s

—-—t-— K

P10DHLTB-T (B:NC) "3
Stroke 10mm

®»8.5

25
(Width across flats) 32 495 3 (Width across flats)

*3 Conventional contact integrated one-piece type has been changed to removable type.

High-Precision Positioning Switch
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P1 o D H 1-signal plunger type High-precision positioning switch series
Sliding and angled touch type www.metrol.co.jp/en

High-precision MT-Touch Switch

B Options
Product | - corﬁgiﬁf‘g;m Protective cover || LED indicator | |Contact force|| Cable direction |=| Cable ?;::zrﬂffﬂg;'
P10DHA T: Replaceable Blank: Blank: No LED || Blank: 1N || Blank: Straight Blank: Blank:
P10DHB (Threaded M2.5) || Not required L: 120 ¢ Standard || Not required
P10SHA No contacting part : h mm r(r)]m S: 0.3N R: 90° (3m) <3mcable>
D: Downward the switc (No rubber || (unavailable when W2: 2m
P10SHB N ilable f boot is i o i
* Contacting parts (Not available for e boot protection wire braid
P10DHLTB “S” contact force provided. shape U is P2: 2m
are sold separately . 1P40.) .
(Refer to the next page) option) selected, except protective tube
for PIODHLTB) | |-________ |
U: Upward G: 0.5N 5:5m <5m cable>
(Not available for H: 1.5N W4: 4m
“S” contact wire braid
force option) P4: 4m
? protective tube
Transistor \ ¢ \
output
Added to
standard
product
name
TNA L: Tubular type R: 90° (No direction)
LED lamp
TNB Switch
TPA -
TPB — — 53 e E
(Refer to
P7-3) 120 | (17)
2]/ 10
) e.9.) P1ODHA-TDL-5 Transistor output type (32) —
p Transistor output
e.g.) PIODHATNA-T L

P10DHA.“P10DHB
. P10SHA “P10SHB
T: Replaceable (Threaded M2.5) No contacting part
D Gap

P10DHA.P10DHB o 7
P10SHA “P10SHB P10DHLTB o E“H [ *%
M2.5D6 (Counter bore) L1 ‘Lz |

3

P10DHA “P10SHA : (L1) 26 /(L2) 4
P10DHB, P10SHB : (L3) 25.5

© i
M2.5D6
9 (Counter bore1 7.9
P10DHLTB

Compatible with contacting parts of D Gap u Sap
commercially produced dial gauges.(M2.5) «~ “ - r_
o Ei—= g =2

e | L e

High-Precision Positioning Switch
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High-precision positioning switch series

Options
www.metrol.co.jp/en

Shape of contacting part

P10D

High-precision MT-Touch Switch

B Options
Shape of contactiong part Contact force
Mark: Shape Oparating condition Mark: Shape Oparating condition
T: Replaceable | Specify mounting direction when using special S:0.3N No chatting caused by vibration or impact
(Threaded M2.5) shape or heavy contacting part G: 0.5N (No rubber boot is provided for “S”, IP40)
H: 1.5N Intense vibration or impact

Protective covers

Choose the suitable cover according to switch mounting direction
so that the metal cuttings and coolant can’t enter from the gaps.

(Refer to P14-5)

For metal cuttings and coolant

D: Mostly for downward installation

U: Mostly for upward installation

Precaution for attaching to brackets
When using U type protective covers or special contacting parts,
insert cable side in the mouting hole.

B Detachable contacting parts (sold separately)

Fixed contacting parts

environment.

high-pressure coolant or heavy cuttings.
- For horizontal mounting, an extra cover prevents coolant or cuttings
from entering inside and getting piled up on the body.
- Fabricate and place an extra cover to avoid metal chips adhering to
the rubber boots during the grinding operation.

C

- Protective cover is strongly recommended to avoid damage from
cuttings and coolant when the switch is used in machining

Protective | ‘ | Protective
cover | % In addition, an extra cover is recommended to avoid direct hit by

Metal

Q/ cutting

Outer dimension Product name Outer dimension Product name Outer dimension Product name
S@2 ball S®3 ball Needle
M2.5 M2.5 Q9 2 M5
o 222 / F4130W 508/ F4150W S, | Farzew
) “E'" ) Tungsten carbide S @ = Tungsten carbide S¢1 ’C:E:‘ Tungsten carbide
2 42'5 g 5/ 35| |5 Qﬂ) JJ
@3 flat @5 flat Flat needle
M2.5 M2.5 2 M2.5
QT 7 £ FA131W o @ o0 g F4132W j F4161W
© S@i Tungsten carbide © SE Tungsten carbide HEE Tungsten carbide
> 42'5 g 6 | 25| |5 125

This can make installation process easier and eliminate the risk of twisting the cable when adjusting

the signal point of the

switch.

Outer dimension

Product name

Outer dimension

Product name

Outer dimension

Product name

S¢2 ball

So3 ball

Needle

Tungsten carbide

Tungsten carbide

75405 1410.5
F4130AW s¢3 | 1 M25 F4150AW T M25 ) F4129AW
Tungsten carbide g]ju@ﬂ s Tungsten carbide Sh1 %;:E£ Tungsten carbide
5| 35 |85 331 O%EQ
$3 flat ®5 flat Flat needle
65405 eﬂ.s 16+0.5
T M25 | F4131AW | M25 | F4132AW 3 ' M25 | F4161AW

Tungsten carbide

Accessory for the adjustable contacting parts : Locknut for adjustment
High-Precision Positioning Switch
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No.10-2E




P1 0 D Options High-precision positioning switch series
Cable protection ~Others www.metrol.co.jp/en

High-precision MT-Touch Switch

BCable protection (Protective structure, Refer to P14-5)

Wire braid for protection Protective tube

Used mainly in machining environment (Protection for cuttings).
(Not applicable to the cable having diameter smaller thang5)

Material . Steel wire, Clockwise tight winding
Minimum bending radius : 7mm

Mark : W Clockwise Connection
tight winding 0.5 tube size : M8x1

o

' Dimension:outer diameterp9
Precautions

Minimum bending radius : 25mm
Mark : P

S
Switch side Machine side

1) Switch side is fastened with screws and machine side is simply

cut.When extension is needed, use thereaded connection tube. Precautions

1) Switch side is screwed in and metal ring is attached to machine
side.

2) Since gaps are formed at bend section (especially at the
attachment end) of the wire braid, make sure the instruction of

cuttings does not damage the cable. 2) Because protective tube is not flexible, clamp it to fix so as not
3) Be careful not to damage the cable sheath as a result of crushing it apply excessive force to the switch.

during clamping. 3) When binding it up and clamping with other cables, make sure not
4) When binding it up and clamp with other cables, make sure not to to apply excessive force to the attachement end.

apply excessive force to the attachement end. 4) Cables are not waterproof.

5) Wire braids extend by their own weight. Fabricate wire braids
slightly shorter than the cable length.

B How to set the signal point with adjustable contacts HHow to use

Fine adjustment by the contact screw. (About +0.5) Suitable for sliding and angled objects.
The switch is locked in position with the nut.

1) This also serves to prevent loosening. ‘/\%
2) Particularly convenient for making internal corrections. v = @:W @:W
2
Contact screw  Nut ¢
Extracted from V v v
Technical Guide P14-6 o )
- — — e Action is limited between the tip end and the edge
; of the internal bearing.
V/ shorter than shorter than
o Detected object stroke stroke giopper
B Circuit diagram Fine adjustment surface
without LED with LED g&.f:gtted% ggjt:gtfed%
@
Stopper surface
Normally open (NO) Normally open (NO)

fffffff

IRV If there is a possibility to press the plunger to the stroke end,

- I ; i
O Brown |: ‘"[S]"_O Brown + install a stopper separately to prevent the malfunction.

L—————————————0 Blue Blue -

LED Normally Off

Normally close (NC) Normally close (NC) MTightening torque for case screws and nuts
Bron Brown + Screw / Nut | Tightening torque | Applicable models
; 1 R High-precision
L 0o Ble ‘ E ‘ Blue .
MT-Touch Switch| " 0> | 1ON-m P10DH

LED Normally On

Electrical specification / circuit diagram. (Refer to P7-2)
When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

High-Precision Positioning Switch
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High-precision positioning switch series
www.metrol.co.jp/en

High-precision MT-Touch Switch

1 signal flat type
Straight touch type metal bearing)

PAT.PEND.
Features
M Installation : Due to there is no fine tuning
o0 mechanism for signal setting,use as follows.
?\\009 *The origin for the object which is moving or displacing
\\@, s *ldeal for tool setter of the NC machine
- » (Usable for the thermal displacement .
\v " g - \\eoﬁ‘ correction of machine) drill
N P g@/ ) ‘f *Providing the adjustment section to
B S the moving object (Refer to P14-6
4. _ Technical guide - Setting methods )
1\ ;

MSince this will be used at the circumstances which
the coolant and cutting chips spatter, the typical
specification will be gap-less, boot protection.

WParallelism : 0.01mm

B Contact diameter : Up to $10

M Standard specifications unit mm
Product name Stroke Mounting hole With LED
P11DDB-DU 5 2-04.6 P11DDB-DU LD
P11DMB-DU 2-M4 P11DMB-DU LD
P11EDB-DU 2-04.6 P11EDB-DU LD
P11EMB-DU ° 2-M4 P11EMB-DU LD
-DU : @5 Flat carbide, LD : LED indicator (attached to the sensor)
Protective cover for upward installation
B Common specifications Uit mm
Contact structure | Dry contact Cable Standard length 3m Oil resistant ¢5 /2 cores
Output mode B : Normally close (Refer to P7-5) Tensile strength 30N, Minimum bending R7
Pretravel 0" Operating
Repeatability Both ON—OFF OFF—ON 0.0005 (range)  temperature range | ° C o0 © (ce-free)
(At operating speed 50-200mm/min )*? Temperature drift | 0 (because of no amplifier)
Movement differential | O Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction
Contact life time 3 million Impact 300m/s? for X,Y,Z each direction
( If no specified bungle caused by vibration and > Contact rating DC5V - DC24V
used under voltage and current rating (Refer to P14-3) | Steady current :10mA or less Rush current : 20mA or less
Protective structure | IP67 When using the switches with LED option, limit the
Contact force 1.5N current below 10mA.

"1 Adjust the installed location of the sensor by the signal switching point. -G The following options are avaiable.
*2 Operating speed slower than 10mm/min is not recommended.

« Transistor output (Refer to P7-3) - Air pipe + Contact force
- Reverse connect protection. + Shape of contacting part * Cable direction
- Level conversion. * Protective covers * Cable

- Output current is increased to 100mA. | .« | ED indicator

High-Precision Positioning Switch
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P 1 1 1 signal flat type High-precision positioning switch series
Straight touch type (Metal bearing) www.metrol.co.jp/en

High-precision MT-Touch Switch
B Outer dimension

@5 Flat carbide (-D)
Protective cover for upward installation (U)

P11DDB-DU (B :NC) P11EDB-DU (B:NC)
P11DMB-DU (B:NC) P11EMB-DU (B:NC)
Stroke 3mm Stroke 5mm

2-94.6 : P11DDB 2-94.6 : P11EDB

2-M4 : P11DMB 2-M4 : P11EMB
@ =52 @ =52
@16
[Te)
19 —~ .
g 2 J § =
oy S 3
= :
o, | (e}
I )
[sp)
=}
18
M Circuit diagram MHow to use
Without LED With LED Make contact with detected objects at right angle. X
Nomaly Closed (NC) Nomaly Closed (NC) Action is limited between the tip end and the N %
— edge of the bearing. The end face of the bearing v /
T~ ° Brown Brown+ may deform when the detector is hit, causing the i N4
failure in the return. S
—————0 Blue Blue—
LED Nomally On él

Electrical specification / circuit diagram. (Refer to P7-2)
When using the sensors with LED option, limit the current below 10mA
(refer to P14-3 "Confirmation of Sensor Operation" ).

High-Precision Positioning Switch
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1 signal flat type
Straight touch type (Metal bearing)

High-precision positioning switch series
www.metrol.co.jp/en

P11

High-precision MT-Touch Switch

M Options
. q A I i
Product | — | Shape of contacting part || Protective cover  [|LED indicator|| Contact force || 45201¢ |~ cCable ((:;;:f {3‘;;}'2%';
P11DDB Standard D: Standard U: Blank : Blank : 1.5N Blank : Blank: Blank:
P11DMB @5 flat carbide For upward installation |[Not required Straight Standard || Not required
P11EDB K: 1N (3m) <8mcable>
P11EMB A : @2 ball carbide D: For downward installation|| LD (Not available R3: 90° VWV:e irrr;id
(Not available for "F*  ||attached to ||or tF ting par) P2: om
. n n "
,,,,,,,,,,,,,,,,,,,, contacting part) the sensor contacting pa protective tube
F: @10 flat carbide Blank : Not required 55 777777777 5 777777 bI
(Only applicable for (Not available for "F" +om \<Nt‘:n:a €>
:4m
P11DDB/P11DMB, i . .
) contacting part) wire braid
° P4: 4m
' ¢ protective tube
Transistor Mo o]
output Air pipe
Sﬁﬁg%jﬁgdam Blank: LD :attached to the sensor R3
Not required
TNA
TNB P/PR: LED indicator
Added to standard R 10
TPA product name or =
TPB after transistor ,j@.
output — @
(refer to P7-3) | | (refer to P3-25)
) e.g.) P11DDB-DULDR3-5
p Transistor output e.g.)
P11DDBTNA-DU
) Air pipe e.g.) P11DDBP-DU .
A :Sp2 D ! ¢5flat D V]
13.5 135 @16
- - -
No gap
P11DDB/P11DMB: (L) 13.9 P11DDB,/P11DMB: (L) 13.5 P11DDB/P11DMB : (L) 13.5
P11EDB,/P11EMB: (L) 17.9 P11EDB/P11EMB: (L) 17.5 P11EDB/P11EMB . (L) 17.5

* ¢ 10 flat Only applicable for
P11DDB / P11DMB

) e.g.) P11DDB-FU
185

i

@10 flat

20
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Options
Cable protection

P1

High-precision positioning switch series
www.metrol.co.jp/en

M Cable protection (Protective structure, Refer to P14-5)

Wire braid for protection

High-precision MT-Touch Switch

Protective tube

Material : Steel wire, Clockwise tight winding
Minimum bending radius : 7mm

Mark : W Connection

tube size : M8x1

Clockwise
tight winding ¢0.5

[aV}
0 | — MU - o
Precautions

1) Switch side is fastened with screws and machine side is simply
cut.When extension is needed, use thereaded connection tube.

2) Since gaps are formed at bend section (especially at the
attachment end) of the wire braid, make sure the instruction of
cuttings does not damage the cable.

3) Be careful not to damage the cable sheath as a result of
crushing it during clamping.

4) When binding it up and clamp with other cables, make sure not
to apply excessive force to the attachement end.

5) Wire braids extend by their own weight. Fabricate wire braids
slightly shorter than the cable length.

Used mainly in machining environment (Protection for cuttings).
(Not applicable to the cable having diameter smaller thang5)

Dimension : outer diameter®9
inimum bending radius : 25mm
ark: P =

Sensor side

Mi
M

Machine side

Precautions

1) Switch side is screwed in and metal ring is attached to machine
side.

2) Because protective tube is not flexible, clamp it to fix so as not
apply excessive force to the switch.

3) When binding it up and clamping with other cables, make sure not
to apply excessive force to the attachement end.

4) Cables are not waterproof.

B Options
Shape of contacting part Air pipe
Mark : Shape Shape of detected objects Air pipes are used to blow off cuttings or coolant that

D : @5 flat, carbide
A: @2 ball, carbide
F : 10 flat, carbide

Convex, ball (cutters, drills)

Flat

Convex, ball (cutters, drills)

have adhered to the contact surface or tool.

Product name

Standard product name + P

Contact force

Mark : Contact force
K:1N
Refer to P6-2 for low contact force type (0.1N)

Operating condition

Drills of 5 or smaller

Standard product name + PR

Protective covers Example

Choose a suitable cover such that metal cuttings and coolant do not

enter from the gaps (horizontal types prevent coolant from penetrating P11DDBP-DU P11DDBPR-DU M5D5
and building up inside). (Refer to P14-5) 24 Air inlet

D: Mostly for downward installation

Protective cover ”—?—'J
‘

=

Gap

U: Mostly for upward installation

Protective cover !

yEEl

No gap ‘

Coolant and cutting chips

As the rubber boots may be torn in an environment where chips can
scatter and adhere or coolant can splash on the boots, be sure to
select the boot protection.

In addition, please provide a separate cover if the high pressure
coolant or water jet violently hit the contact or boots protection.

Cutting
When using the protective cover in a horizontal position, chips
be sure to provide a cover or the like so that the chips do &

not accumulate on the switch body.

When using a grinding machine, if polishing or grinding
chips are deposited on the rubber surface, please provide
a cover separately.

==

N —=

M5 D5
Air inlet

<D3 @3
Air pipe Air pipe
m ﬁﬂi m @ﬂ;

&) @‘E iE
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High-precision positioning switch series

CS-TOUCH SWITCH

Selection by how to
touch the objects

Straight touch

MSize: M5/ M6 / M8
Mt is easy to adjust the set
position thanks to fine thread.

cs/csy,/ W
CSK/CSP m

X\ X
‘ ; CSS,/CSJS WSize: 95/ 96/ ¢8

BWWith split clamp, position
-y o —
2 ‘/—>I ST / adjustment can be accurately
—>l| : m done.

X Slipping after

push-in CSM / BEMini switch (M10x15)

HSize : M8
MBall bearing type
MIP67 Waterproof

Sliding and angled touch
4

N
S
v~

WSize : M12
MBall bearing type
MIP65 Waterproof

<—w

High-Precision Positioning Switch
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Merits of CS-Touch Switch

BSlim design allows side by side installation, wide range of variations.

From M5 size

B High performance at reasonable price

Repetitive accuracy of 5 pm

BNo movement differential

Minute displacement can be continuously detected.

BNo temperature drift

No signal point drift due to the voltage of the power supply or self-generation.

High-precision positioning switch series
www.metrol.co.jp/en

BLow current, low voltage switch that has a long life (10 million)

when used within the rated range.

B Product list

unit:mm
Standard product name Qutput mode Protective structure Size Page
Metal bearing CSJ055A M5x0.5
Lr;rsigfsagy&e{ype CSJS50A A : Normally open ®5
> ) CS065A M6x0.5
f’ #| CSS60A ~ CSS60B A : Normally open 6
7 // CS067A .~ CS067B B : Normally close P65 M6x0.75 P4-3
'37 Y | CSS80A A : Normally open ¢8
M CS087A M8x0.75
e CSK087A .~ CSK087B A : Normally open M8x0.75
CSP087A .~ CSP087B B : Normally close IP67 M8x0.75
Ball bearing type / CSHP085A .~ CSHP085B A : Normally open IP67 M8x0.5 P4-9
Threaded type CSH121A_~ CSH121B B : Normally close IP65 M1 2x1 P4-11
Mini type
Metal bearing | CSM105WA IP65
/ CSM105CA A : Normally open IP65 M10x0.5 P4-13
RL CSMP105CA IP67

High-Precision Positioning Switch
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_ R High-precision positioning switch series
CS TOUCh SWItCh www.metrol.co.jp/en

CS / CSJ / CSS/ CSK/ CSP gsti?:ilglu‘lnfir(;yﬁzh type (Metal bearing)

Features

M Slim design allows side by side
installation, wide range of variations.

From M5 / Long stroke / Water-resistant

B High performance at reasonable price
5 micron in repetitive accuracy

(Application)

x\% X
Y
%7 v+ o
412 Slipping after
X push-in
B Standard specification unit:mm
Product name Output mode | Stroke Size Contacting part Protective structure | with LED
Cylinder type | CSJO55A A:NO M5x0.5 CSJ055A-L
(Threaded / CSJS50A 5 CSJS50A-L
Non-threaded) CS065A A-NO @2 plunger, SR1.5
: M6x0.5 | gus, Hardened HRC50 bl
CSS60A/B A:NO 2.8 6 . CSS60A /B -L
CS067 A/B B:NC M6x0.75 CS067A /B -L
CSS80A 8 CSS80A-L
A:NO ¢3.5 plunger, SR3
CS087A CS087A-L
M8x0.75 | gys, Hardened HRC50
Long stroke CSK087 A/B A:NO 5 MBx0.75 CSKO087A /B -L
xXU.
Waterproof CSP087 A/B-A B:NC 2.8 S¢2 SUS, Hardened HRC50 P67 CSP087A /B -AL
-A : Contacting part ¢2 ball, SUS, Hardened HRC50 -L : LED indicator (120mm from the switch)
B Common specification unit:mm
Switch structure Dry contact Cable Standard length 3m Oil resistant 2.8 / 2 cores,
Output mode A : Normally open / B : Normally close (Refer to P7-5) Tensile strength 30N, minimum bending R7
Pretravel 0.3 Operating temperature range| 0°C-80°C (Ice-free)
Repeatability Both On—0ff, Off=0n/ 0.005 (range) Temperature drift 0 (because of no ampilifier)
(At operating speed 50-200mm/min) * Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction
Movement differential |0 Impact 300m/s? for X,Y,Z each direction
Contact life time 10million Contact rating DC5V-DC24V Steady current: 10 mA or less
(If no specified bungle caused by vibration  (Refer to P14-3) (rush current: 20 mA or less)
and used under voltage and current rating) When using the switch with LED, limit the current below 10mA.
Contact force 1N OThe following options are available.
Case material SUS HRC50 - Transistor output (Refer to P7-3) - Shape of contacting part
- - Reverse connect protection. - Protective cover
Standard accesso Two fixing nuts for threaded type .
- 2 9 — i - Level conversion. - LED indicator
* Operating speed slower than 10mm/min is not recommended. - Output current is increased to 100mA. - Contact force

- Cable direction
- Heat-resistance (P6-4)

High-Precision Positioning Switch
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CS/CSJ/CSS/CSK/CS

1-signal plunger type High-precis
Straight touch type (Metal bearing)

ion positioning switch series
www.metrol.co.jp/en

HOuter dimension

CS-Touch Switch

CSJO055A (A : NO) CSJS50A (A : NO)
0
S M5x0.5
\
0 @ @Iﬁé Z
] H 44 nate 2 i’
' al: esin
85 22 1.5 (Width across flats) Q"rg;mae'nﬁﬁ“glaﬁng 85 22 | 115
(42) Product name: S629 (42)
CS065A (A : NO)
@ M6X0.5
S 3 w M6x0.5
:,j s © 9
o e — SV 3
Wudth across flats) Material: BsBM
Treatment: Ni plating
Product name: S630
CSS60B (B : NC)
©
S
N ,
©
= Resin
CS067A (A : NO) CS067B (B : NC)
@ M6X0.75 M6X0.75
8197.5 g /7 Lg M6x0.75 8197.5 g @
S e S S == O
\% 15 Resin @ 8 ,u(ﬁ \% @
8.5 22 115 (Width across flats) %:;%iﬂeg:nﬁsl\llai'\glating 8.5 20 ‘1 1.5 |Width across flats)
(42) Product name: S630B (42)
CSS80A (A : NO) D CS087A (A : NO)
© »8 M8 x0.75 l\/|8><0 75
8'96’ © L{)Sl%> S
. = o =
-- — %= © ST
»Lﬂ ! 85 35
8.5 35 (Width across flats) : (Width across flats) "I\'fea;t(_:r‘r:leilt ﬁ?agﬁng
(43.5) (43.5) Product name: S628B
[o0]
3 Waterproof type (IP67) Long stroke type (Stroke 5mm)
2 CSP087A-A (A : NO) CSKO087A (A : NO)
CSP087B-A (B : NC) CSKO087B (B : NC)
Q| M8x0.75 S, &l M8x075 g
: : ic — == @
%)
= & s 7
Sp2 17.8 ! 22 ! 13 M 10.5 14 (Width across flats)
(52_8) (Width across flats) (54 5)

High-Precision Positioning Switch
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CS /CSJ/CSS/CSK /CSP srighiioucn yp treta soarng) - metorcarpron

CS-Touch Switch

Cable direction 90°(Option)

Features

M Slim design allows side by side installation,
wide range of variations.

From M5 / long stroke / water-resistant

M High performance at reasonable price
5 micron in repetitive accuracy without an amplifier

B Representative specification (Cable direction 90°)

unit:mm
Product name Output mode | Stroke Size Contacting part Protective structure with LED
Cylinder type | CSJ055A-R A:NO - M5x0.5 @2 plunger, SR1.5 P65 CSJ055A-LR
(Threaded/ CSJS50A-R : : o5 SUS, Hardened HRC50 CSJS50A-LR
Non-threaded)
CS065A-R M6x0.5 CS065A-LR
@2 plunger, SR1.5
CSS60A-R A :NO 2.8 6 IP65 CSS60A-LR
¢ SUS, Hardened HRC50
CS067A-R M6x0.75 CS067A-LR
CSS80A-R »8 CSS80A-LR
A :NO 2.8
CS087A-R M8x0.75 ¢3.5 plunger, SR3 CS087A-LR
A NO SUS, Hardened HRC50 IP65
Long stroke | CSK087 AB -R B ) NG 5 M8x0.75 CSKO087 A“B -LR
-R: Cable direction 90° -L: LED indicator (120mm from the switch)

Caution: If the shape of contact is larger than the screw or case diameter,

it cannot be inserted through the installation hole. In such case, please use either a split bush or by a bracket U-cut, etc.

B Common specification unit:mm
Switch structure Dry contact Cable Standard length 3m Oil resistant$ 2.8 / 2 cores,
Output mode A : Normally open / B : Normally close (Refer to P7-5) Tensile strength 30N, minimum bending R7
Pretravel 0.3 Cable protector (Detachable)

Repeatability Both On—0ff, Off—~0n/ 0.005(range) Operating temperature range | 0°C~80°C (Ice-free)
(At operating speed 50~200mm/min)* Temperature drift 0
Movement differential |0 Vibration 10-55Hz total amplitude 1.5 for X,Y,Z each direction
Contact life time 10million Shock 300m/s? for X,Y,Z each direction
(If no specified bungle caused by vibration Contact rating DC5V-DC24V Steady current: 10 mA or less
) h current: 20 mA or less)
Refer to P14- (rus
and used under voitage and current rating) ey 4 When using the switch with LED, limit the current
Contact force 1N below 10mA.
Case material SUS HRC50 OThe following options are available. + Shape of contacting part
Standard accessory | Two fixing nuts for threaded type ~Transistor output (Refer to P7-3) Egeic:;‘.'e fover
] — * Reverse connect protection. . Cont:::tlfc:r:er
*Operating speed slower than 10mm/min is not recommended. - Level conversion. . Cable direction
* Output current is increased to T00mA. | . Heat-resistance (P6-4)

High-Precision Positioning Switch

4 Metrol

No.10-2E




CS/CSJ/CSS/CSK/ CSP Lifpitizniz itz s s v

HOuter dimension

CS-Touch Switch

M5 / ¢ 5 Threaded / Non-threaded Cable direction: -R (90°)

Material: BsBM
Treatment: Ni plating
Product name: S629

CSJ055A - R (A: NO) CSJS50A - R (A:NO) CS065A - R (A:NO)
(40) (40) (40)
85 22 9.5 8.5 22 9.5 85 22 9.5
S 5 1.5 5 S 5 5 5
RASE | e s | T | e
I — = | e = p E——1 B
N | f | £ | L‘(_)
3 E . | |
pSS
M5x%0.5 _ |

M6 < 0.5

Balg

Material: BsBM
Treatment: Ni plating
Product name: S630

CSS60A - R (A:NO)
(40)
85_ 22 95

8'97.6‘

M6 / 6 Threaded / Non-threaded Cable direction: -R (90°)

CS067A - R (A:NO)
(40)

S
'915 M6X0.75

Material: BsBM
M6<0.75 Treatment: Ni plating
Product name: S630B

CSS80A - R (A:NO)
(49.5)

(DS.S&/O) z

Long stroke type Cable direction: -R (90°)

CSKO087A - R (A:NO)
CSK087B - R (B: NC)
Stroke 5mm

10.5 30 147 11

einaes

M8/ ¢8 Threaded / Non-threaded Cable direction: -R (90°)

CS087A - R (A:NO)
(49.5)

@3.56’2’/0) g

==
Material: BsBM
Treatment: Ni plating
Product name: S628B

LED indicator LED indicator

-L[JR: Specify the position >120mm -LD[IR: Switch

LED lamp LED lamp
Switch / ’%
0
e E

High-Precision Positioning Switch
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CS/CSJ/CSS/CSK/CS

1-signal

plunger type

High-precision positioning switch series
www.metrol.co.jp/en

Straight touch type (Metal bearing)

CS-Touch Switch

HOptions
Product name [=|Shape of contacting part Protective cover LED indicator Contact force Cable direction
@2 plunger Blank: ¢2 plunger SR1.5 ||Blank: Blank: No LED || Blank: 1N Blank: Straight
CSJ055A A: 2 flat Not required L 120mm { S: 0.3N R: 90°
B: ¢4 flat : mmirom | G: 0.5N
CSJS50A : (Normally close type
C: Needle the switch H:1.5N not acceptable for R)
CS065A DP: Plastic . (The rubber scraper
LD ™ is not provided for
CSS60A /B Attached to the || «gn, IP40)
CS067 A/ B switch (Normally close type not
*Available acceptable for S and G)
B T onlywhen || 77T oo oA oo T
®3.5 plunger Blank: (3.5 plunger SR3 perpendicular Blank: 1N Blank: Straight
CSSS80A B: 3.5 flat cable directionR || S: 0.3N R: 90°
’ is selected. G: 0.5N
CS087A H:1.5N
CSK087A /B (The rubber scraper
is not provided for
S,G. IP40)
(Normally close type
not acceptable for
S and G)
Waftetr t A(Standard): S¢2 ball SUS, || Blank: Blank: No LED || Blank: 1N Blank: Straight
resistant type Hardened steel| | No protective L: 120mm from
CSP087A /B | |B: @3 flat D: Downward the switch
T U: Upward
Transistor *
output
TNA Added to
TNB ;trir;ii;d Only for CSP R: 90° (Not available for CSP)
TPA e 15 L 5
TPB D u 1 N
o N~
(Refer to P7-3) Ja— = AT —= E
P e.9.) CSJ055A-ALSR 20.8 19 17.8 20
P Transistor output
e.g.) CSJO55ATNA CSJ055A,~CSJS50A
CS065A, CSS60A “CS067A
02 pl ®2 plunger (L) 9.5
unger
PInger B C: Needle DP (Material: Plastic) CSSB0A,“CS087A,7CSK087 A "B
CSJ055A » Sk ®3.5 plunger : (L) 11
CSJS50A 5 5 0 S
CS065A [RESE C = g #EﬁEE @E’EEE L: Tubular type
CSS60A /B s 8 83.5 <L 10 ‘ 3.5 45 <L ) LED lamp
CS067A /B u T 12 20 4 5 Switch
13 == ik
””””””””””””””””””””””””””””””””””””””””””””””””” ‘ 120 (25)
@3.5 plunger B Transistor output type : $9.3x(32)
CSS80A g
CS087A — LD[R: Integrated with sensor *
CSK087 A/ B == "% (Not available for CSP)

A Rubber

n

sl _
Se2 17.8

Waterproof type (IP67)
CSP087 A/ B

LED lam
r%/—p

N
1@

CSJ055A “CSJS50A
CS065A.CSS60A.~CS067A

@2 plunger : (L) 9.5

CSS80A,“CS087A.CSK087 A B
$3.5 plunger : (L) 11

*Available only when perpendicular
cable direction R is selected.

High-Precision Positioning Switch
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CS/CSJ/CSS/CSK/CS

Options
Shape of contactiong part

High-precision positioning switch series
www.metrol.co.jp/en

CS-Touch Switch

HEOptions
Shape of contacting part
Product name | Mark: Shape Shape of detected objects Product name Mark: Shape Shape of detected objects
®2 plunger Blank: 2 plunger SR1.5 | Flat Waterproof (IP67) | A: Sp2 ball carbide | Flat
CSJ055A
CSJS50A A: @2 flat Convex, CSP087 A'B B: @3 flat Convex, ball (Cutters, drills)
CS065A B: ¢4 flat ball (Cutters, drills)
CSS60A. B C: Needle The bottom of the deep hole, Contact force (Not available for CSP)
CS067 A B ’ Small detected surface - —
Mark: Shape | Operationg condition
DP: 3.5, SR3 Flat
S: 0.3N No chattering caused by vibration or impact
©3.5 plunger Blank: 3.5 plunger SR3 | Flat ) . .
CSS80A G: 0.5N (No rubber boot is provided for “S”, IP40)
B: ¢3.5 flat Convex, — ]
CS087A ball i H: 1.5N Intense vibration or impact
CSKO087 A B all (Cutters, drills)

Protective covers (CSP only)

Refer to P6-2 for low contact force type (0.1N)

For metal cuttings and coolant (CSP only)

Choose the suitable cover according to switch mounting direction
so that the metal cuttings and coolant can’t enter from the gaps.
(Refer to P14-5)

D: Mostly for downward installation | U: Mostly for upward installation

Protective
cover

Protective |
cover ‘
‘

Gap/ %J GEP/

Note when installing on brackets, etc. :

When the diameter is large or a D shaped protection boot or
special contact is used, pass the switch from the front side of the
installation hole (remove the relay connector before installation).

ETightening torque for case screws and nuts

- Protective cover is strongly recommended to avoid damage from
cuttings and coolant when the switch is used in machining
environment.

In addition, an extra cover is recommended to avoid direct hit by
high-pressure coolant or heavy cuttings.

- For horizontal mounting, an extra cover prevents coolant or cuttings
from entering inside and getting piled up on the body.

- Fabricate and place an extra cover to avoid metal chips adhering to

the rubber boots during the grinding operation. Metal
it cutting
MProtective structure
Rubber boot

CSP type (IP67)

A rubber boot is applied to the plunger.

As it has no rotation stopper, please do not
twist the rubber boot by rotating the shaft.

.5
e le

Screw / Nut | Tightening torque | Applicable models
M5x0.5 ON - m CSJ055 Product other than CSP (IP65)
Rubber scraper is applied to the plunger.  Rubber scraper

csz°“°h M6x0.5 AN m Cs065 When the lip of the scraper is damaged
Switch M6x0.75 AN - m CS067 by cuttings, the water resistance

M8x0.75 7N - m CSP087 becomes impaired.

M Circuit diagram BEHow to use
without LED with LED

Normally open

Normally open
|:—0 Brown
Blue e
LED Normally Off

Normally close Normally close

Blue

——o Blue -

LED Normally On

Electrical specification / circuit diagram. (Refer to P7-2)
When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

Make contact with detected objects X
at right angle (within deflection angle +3°)

=X

K
x—7 v— =
ﬁ%

If there is a possibility to press the plunger
to the stroke end, install a stopper
separately to prevent the malfunction.

X
Slipping after

shorter than shorter than
stroke stroke push-in
Stopper
W surface
Detected

Detected f -
object % object %@

Stopper

surface

High-Precision Positioning Switch
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BStandard specification

High-precision positioning switch series
www.metrol.co.jp/en

1 signal plunger type (Linear bushing bearing)
Sliding and angled touch, Waterproof type

Features

A linear bushing bearing makes it optimum for slide
and deflection angle contacts.

MIP67 protective structure, can be used in harsh
environment.

Product name | Output mode Contacting part

CSHPO085A
CSHP085B

A:NO
B:NC

®4.7 plunger SR3 SUS,
Hardened HRC45-50

(Application) v,
v—/
?
v
unit: mm
With LED
CSHPO085A-L
CSHPO085B-L

-L : LED indicator (120mm from the switch)

B Common specification

unit: mm

Switch structure Dry contact

Output mode A : Normally open / B : Normally close

Cable
(refer to P7-5)

Standard length 2m Oil resistant ¢2.8/2 cores,
Tensile strength 30N, Minimum bending R7

Pretravel 0.3

Operating temperature range | 0°C-80°C (ice-free)

Stroke 2.8 (axial direction)

Temperature drift 0 (because of no amplifier )

Repeatability Both On—0ff, Off=0On/ 0.005 (axial direction)

(At operating speed 50-200mm/min)*

Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction

300m/s? for X,Y,Z each direction

Impact

Movement differential 0

Contact life time 10 million
(If no specified bungle caused by vibration

and used under voltage and current rating)

Contact rating
(Refer to P14-3)

DC5V-DC24V Steady current: 10 mA or less
(rush current: 20 mA or less)

When using the switches with LED option,
limit the current below 10mA.

Protective structure IP67

Standard accessory | Two fixing nuts

Contact force 1N (axial direction)

Plunger shaft No rotation stopper

Case material SUS303

* Operating speed slower than 10mm/min is not recommended

M Circuit diagram

without LED with LED

Normally open (NO)

fffffff

Normally open (NO)
—7 5 Brown

———o Blue

LED Normally Off

Normally closed (NC) Normally closed (NC)

—— Brown

———° Blue

fffffff

———0 Blue -

LED Normally On

Electrical specification / circuit diagram. (Refer to P7-2)
When using the switches with LED option, limit the current below 10mA.
(Refer to P14-3 "Confirmation of switch operation”)

.High-Precision Positioning Switch
METROL Met I"Ol
F /s 9 9

No.10-2E

OThe following options are available.

‘Transistor output (Refer to P7-3) -LED indicator

‘Reverse connect protection
‘Level conversion
‘Output current is increased to 100mA.

HHow to use

Suitable for sliding and angled objects.

Action is limited between the tip end and the edge of the internal
bearing.

The end face may deform when the

detector is hit, causing the failure in the N

return. ‘/QZ
?
v

When sliding, be sure that rotational torque
is not applied to the plunger shaft.

Do not press the contact
to the stroke end.

. o shorter than stroke
If there is a possibility to

shorter than stroke

press it to the stroke Stopper
end, install a stopper detected _ detected _
separately to prevent object object

malfunction.

Stopper surface



CS H P 1 signal plunger type High-precision positioning switch series
Sliding and angled touch, Waterproof type (Linear bushing bearing) www.metrol.co.jp/en

CS-Touch Switch

HOuter dimension

CSHPO085A (A : NO)
CSHP085B (B : NC)
M8 X 0.5
S
R
777777777 ] Eﬂ M8X0.5
N~
<
A 0
12.1 34 3 - %
10 2
4.6 u
Material : SUS303
62.5 Product name : S641
M Options B Tightening torque for case screws and nuts
Product name |= LED indicator Screw/Nut |Tightening torque | Applicable model
CSHPOS5A Blank : No LED CS-Touch Switch | M8x0.5 4AN-m CSHP
CSHP085B
L : 1220mm from the switch
B Protective structure
T T Rubber boots are used.
Transistor output L : Tubular type As it has no rotation stopper, please do
not twist the rubber boot by rotating the
TNA  Added to Suite LED lamp e Y 9 Rubber boots
TNB standard wite ’
TPA product ] N 2
TPB Nname A
120 (25)
(Refer to P7-3) Transistor output type : ¢9.3x(32)

) e.g.) CSHPO85A-L
) Transistor output e.g.) CSHPO85ATNA

High-Precision Positioning Switch
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High-precision positioning switch series
www.metrol.co.jp/en

1-signal plunger type (Linear bushing bearing)

Sliding and angled touch type

Features
" M Alinear bushing bearing makes it optimum
oe‘c\\% ' for slide and deflection angle contacts.
\ "” (Application)
i
' v

R >
¢ P v

7
v
BStandard specification
Product name | Output mode|  with LED -A:' S ¢ 10 hemisphere SUS, Hardened HRC 45-50
CSH121A-A A:NO CSH121A-AL -L: LED indicator (120mm from the switch)
CSH121B-A B:NC CSH121B-AL
Bl Common specification unit:mm
Switch structure Dry contact Cable Standard length 2m  Oil resistant ¢4 / 2 cores,
Output mode A : Normally open/ B : Normally close (Refer to P7-5) Tensile strength 30N, minimum bending R7
Pretravel 0.3 Operating temperature range | 0°C-80°C (Ice-free)
Stroke 2.8 (axial direction) Temperature drift 0 (because of no amplifier)
Repeatability Both On—Off, Off~On/ 0.005 (axial direction) Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction
(At operating speed 50-200mm/min)*! Impact 300m/s? for X,Y,Z each direction
Movement differential | O Contact rating DC5V-DC24V Steady current: 10 mA or less
Contact life time 10million (Refer to P14-3) (rush current: 20 mA or less)
(If no specified bungle caused by vibration and When using the switch with LED, limit the
used under voltage and current rating) current below 10mA.
Protective structure IP65 Standard accessory Two fixing nuts
Contact force 1.5N (axial direction) OThe following options are available.
Plunger shaft No rotation stopper - Transistor output (Refer to P7-3) - Shape of contacting part
Case materia SUS 303 " Reverse connect protection. ‘LED indicator
*1 Operating speed slower than 10mm/min is not recommended. - Output current is increased to 100mA. | . Cable

M Circuit diagram

without LED with LED

Electrical specification / circuit diagram. (Refer to P7-2)
Normally open (NO) Normally open (NO) When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

fffffff

N
— 5 Brown |: —+K+—0 Brown +
L 0 Blue ; ! Blue -

LED Normally Off

Normally close (NC) Normally close (NC)

fffffff

L0 Ble — Blue

LED Normally On

High-Precision Positioning Switch
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CS H 1-signal plunger type High-precision positioning switch series
Sliding and angled touch type (Linear bushing bearing) www.metrol.co.jp/en

CS-Touch Switch

M Outer dimension

(-A) S®10 hemisphere SUS, Hardened HRC 45-50

CSH121A-A (A:NO)
CSH121B-A (B:NC)

Rs / M12x 1
17 3

&
v
i
X
i

8 Material: BsBM
. Treatment: Ni plating
(Width across flats) 1 39.5 4 Product name: S645
(54.5)
B Options
P;g‘#’:t - Shape of contacting part LED indicator Contact force
CSH121A A(Standard): S¢10 hemisphere SUS, Blank: No LED Blank: 1.5N
Hardened HRC45-50
CSH1218B L: 120mm from J: 0.8N
AP: S®10 hemisphere plastic the switch (The rubber scraper is not
provided for “J”, IP40)
Transistor .
output A : Herdened SUS HRC45-50 L: Tubular type
AP : Plastic LED lamp
TNA Added to SR5 Switch
TNB standard «
TPA product 2 {,f%i, - S b ]
TPB name A ]
120 17
(Refet to P7-3) 8 )
11 Transistor output type (32)

) €.9.) CSH121A-AL
) Transistor output
€.g.) CSH121BTNA-A

BHow to use B Shape of contacting part

Suitable for sliding and angled objects. Mark: Shape Operationg condition

Action is limited between the tip end and the \/\ A: S¢10 hemisphere . ' .
edge of the internal bearing. % Flat (sliding, rotating objects)
The end face may deform when the detector is AP: S¢10 hemisphere plastic

hit, causing the failure in the return. v 9%

B Contact force

When sliding, be sure that rotational torque is h
not applied to the plunger shaft. \T/

Mark: Shape | Operationg condition

J: 0.8N The rubber scraper is not provided for “J”. (IP40)

B Protective structure

BTightening torque for case screws and nuts

Screw / Nut | Tightening torque | Applicable model
E CS-Touch Switch |  M12x1 12N - m CSH

Rubber scraper

When the lip of the scraper is damaged by
cuttings, the water resistance becomes impaired.

Rubber scraper is applied to the plunger. CE

High-Precision Positioning Switch
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. High-precision positioning switch series
CS-Touch Switch www.metrol.co.jp/en

1-signal plunger type (Metal bearing)

Straight touch, mini type

Features

° *" HMini size
/ Suitable for machines required to be small and for

narrow installation space.

‘\ \\‘\\\1\‘1‘” ‘
S )J, (Application)
x\% x
Y
x> v~7
TZ Slipping after
X push-in
BStandard specification unitmm
Output mode Pretravel | Product name Cable Protective structure Size with LED
CSM105WA Core-wire cable
P65
A : Normally open 0.3 CSM105CA M10x0.5 | CSM105CA -L
Cabtyre cable —
CSMP105CA P67 CSMP105CA -L
-L: LED indicator
mC ifi . (120mm from the switch)
ommon speci ication unit:mm
Switch structure Dry contact Cable Core-wire cable: 0.5m (x2)
Output mode A : Normally open (Refer to P7-5) Qil-resistant ¢ 0.6 Tensile strength 15N
Cabtyre cable: 2m
Stroke 1.5 Oil resistant 2.8 / 2 cores, Tensile strength 30N
Repeatability Both On—0Off, Off~On/ 0.003 (range) Operating temperature range | 0°C-80°C (Ice-free)*2
(At operating speed 50-200mm/min)*1 Temperature drift 0 (because of no amplifier)
Movement differential | 0 Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction
Contact life time 10million Impact 300m/s? for X,Y,Z each direction
(If no specified bungle caused by vibration Contact rating DC5V-DC24V Steady current : 10 mA or less
and used under voltage and current rating) [Fistet i (P22 (rush current: 20 mA or less)
Contact force 1N When using the switch with LED, limit the
Case material SUS303 current below 10mA.
Contacting part material| SUS HRC50 Standard accessory One fixing nut and a spanner for threaded type
*1 Operating speed slower than 10mm/min is not recommended.  *2 The sealed waterproof structure causes delay in return,
i . . when used under temperature (below 5°C) .
OThe following options are available.
- Transistor output (Refer to P7-3) - LED indicator
- Reverse connect protection.
- Level conversion.
- Qutput current is increased to 100mA.
BProtective structure BFor metal cuttings and coolant
P67 P65 The products in this series are not suitable for operating in a harsh
CSMP105CA CSM105WA machining environment (even IP67 type) where coolant contains
CSM105CA metal cuttings.
Contacting Contacting HTightening torque for case screws and nuts
part  ~ part ~
{ - Screw / Nut | Tightening torque | Applicable model
Rubber boot CS-Touch Switch | M10x0.5 8N - m CSM

Rubber scraper

High-Precision Positioning Switch
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C S M 1-signal plunger type High-precision positioning switch series
Straight touch type, mini type (Metal bearing) www.metrol.co.jp/en

CS-Touch Switch
HOuter dimension

Output mode A : NO

Core-wire cable (IP65)
CSM105WA (A: NO)

M10X0.5
S,
Ro s e
ore . _
2
1.5 13.5
(Width across flats)
Cabtyre cable (IP65) Cabtyre cable Waterproof (IP67)
CSM105CA (A: NO) CSMP105CA (A: NO)

M10X0.5 M10X0.5

[ ;

R2 5 n

,iE,

3 [aV]
n ) — M10X0.5
(Width across flats) ‘ o (Width across flats) 7 13.5 a
13

==

15 135 2
(21.5)

(20.5) 4.2 Material: BsBM

Treatment: Ni plating
Product name: $623

M Options HEHow to use
Standard gy
product |~ LED indicator Make contact with detected objects N 0
Core-wire cable Blank: No LED at right angle (within deflection angle +3°) Y|
CSM105WA . 7 v (e
L: 120mm from the switch —7
Do not press the plunger to i
””””””” *Only for cabtyre cable the stroke end. M
Cabtyre cable It may cause malfunction gﬂ‘;ﬁ[ﬂ? after
CSM105CA due to the impact. shorter than shorter than
CSMP105CA If there is a possibility to stroke stroke  giopper
press the plunger surface
T T to the stroke end, install a  pgiacteq R Detected _
stopper separately to object object
Transistor output prevent the malfunction. s
L: Tubular type topper
surface
LED lamp
Only for cabtyre cable Switch B Circuit diagram
TNA  Added to R ER T : -
TNB standard I 3 without LED with LED
TPA product 120 (25) Normally open (NO) Normally open (NO)
TPB name | | "= | |
Transistor output type $9.3x(32 Dyt
(Refet to P7-3) puttype $9.3x(32) ——— 0 Brown —— — K Brown+
b €.9.) CSM105CA-L L—————0 Ble ———0 Bite-
p Transistoroutput
e.g.) CSM105CATNA LED Normally Off

Electrical specification / circuit diagram. (Refer to P7-2)
When using the switches with LED option, limit the current
below 10mA.(Refer to P14-3 "Confirmation of switch operation")

High-Precision Positioning Switch
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Machine Components with a

BUILT-IN SWITCH SERIES

M Stopper Bolt Switch B Mini Stopper Switch

HBall Plunger Switch

B Spring Plunger Switch
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Stopper Bolt Switch

B 2 tasks with one device
Housing a high-accuracy built-in switch in a stopper bolt

B The built-in switch is cartridge type
B For downsizing and cost-saving the machine

- Straight touch type (Metal bearing) STS. STESTP ------

Mini Stopper Switch

B ¢ 8 X 8 Mini-stopper with a built-in switch

- Mini type

Ball Plunger Switch

B Housing a built-in switch in a ball plunger

Spring Plunger Switch

B Housing a built-in switch in a spring plunger

- Knocking out check type (Metal bearing) SP e

High-Precision Positioning Switch
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MACHINE COMPONENTS WITH A BUILT-IN SWITCH

Selection by how to
touch the objects

STS MSize: M6 /M8 / M10
] M The built-in switch is
M cartridge type
!
Stopper Bolt Switch m .
STE / MSize: M6 / M8/ M10
Straight touch <’ M The built-in switch is
i’ cartridge type
x\~ >¢< 5 lW‘ ge typ
Ja. =
0 vl STP / WProtective structure IP67
— S M The built-in switch is
Slipping aft &N )
X i ot e cartridge type
STM M8 X 8 (the smallest)
Mini type
e M Protective structure IP67

Angled touch STM MThe baII.roIIs over
v Y Contacting ball type
R \

el |
[
v
Ball Plunger Switch
. .. BP4S,BP5M WSize: p4 / M5
Sl I ) TEEiE BWHousing a built-in switch
confirmation @ / in a ball plunger
v P
Indexing check /Cam BPO60A | WSize: M6
M Housing a built-in switch
ﬁ /w‘/ in a ball plunger

Spring Plunger Switch

Knocking out check SP _| MHousing a built-in switch

component in a spring plunger

e e

High-Precision Positioning Switch
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Machine Components with a Built-in Switch series
www.metrol.co.jp

BProduct list

unit:mm
Output mode Standard product name Psrt?ltji%i;’: Size Page
/ STSO0BOPA  STS060PB M6 X 1
- M\\.‘-Q : STS080PA ~ STS080PB M8X%1.25 | Straight bolt type
o ¢ / STS100PA / STS100PB M10X1.5
2 » A : Normally IP65
9 . open STEOB0PA ./ STE060PB M6 X1
= > P5-4
K " , B : Normally STEO80PA ./ STE080OPB M8X1.25 Hexagonal bolt type
‘g_ Y 3) close STE100PA / STE100PB M10X1.5
2 » / STPO8OUA / STPOSOUB M8X1.25 | Waterproof type
5 STP100UA .~ STP100UB M10X1.5 with upward a protective cover
P67 -
STPO8ODA / STP080DB M8X1.25 | Water-resistant type
STP100DA ~ STP100DB M10X1.5 with downward a protective cover
Short type/Core-wire cable STM11A »8x8 Non-threaded type
o A:Normally | STM31A Pas M10x8 | Threaded type
5 | S open STMB11A »8x11 Non-threaded type (contacting bal)
’é " STM35A M10x11 Threaded type (contacting bat)
(7]
. STM12A
5 Long type/Cabtyre cable IP44 »8x%15 Non-threaded type P5-10
g 7 STM62A P67 »9x18.5
n 7~ A : Normally STM32A P44 M10x15 Threaded tvpe
£ . open STM82A IP67 |M10x19.5 P
' - STMB12A = »8x18 Non-threaded type (contacting ba)
- STM36A M10x18 Threaded type (contacting ball)
. BP4SWA o4
A : Normally IP40 Indexing output P5-14
Ball Plunger Switch open BPSMWA M5X0.5
A : Normally open | BPOG0A IP40 M6 X 1 Indexing output P5-16
A:Normally | SPOBOA M6 X1 .
i i Knocking out check P5-18
Spring Plunger Switch open SPOSOA IP40 M8X1.25 9

High-Precision Positioning Switch
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Machine Components with a Built-in Switch series
www.metrol.co.jp/en

Stopper Bolt Switch

Seating check, plunger type
Stralght touch type (Metal bearing)

STS STE. “STP

PAT.PEND.

Features

B 2 tasks with 1 device.
Housing a high-accuracy built-in switch in
a stopper bolt.

Compact machine size by reducing the number of parts.
*Use Air Gap Sensor(P2-1), for precision seating confirmation.

Differences from conventional switches

Limit switch

Proximity switch Stopper Bolt Switch

Stopper Proximity switch
Stopper Bolt with a
Built-in Switch

—

-

Workpiece

7
Actuator

Limit switch

Workpiece Stopper

No need of dogs and stopper bolts »Compact machine design

Maintenance cost is greatly reduced by
applying cartridge type.

When replacing the switch because of breakdown,
no need for detaching the stopper bolt or adjusting
the position of it, thereby simplifying the maintenance
procedure.

(7

&
4 e b
€ 0p, %4 ‘Wl{ﬁ a "”;-:.,' +

No need to visit customer sites for repair

Install stopper bolt and adjust the position before
installing the built-in type switch to avoid the twisting

of the cable.
EStandard specification unit:mm
Shape Product name Output mode Size Protective structure with LED Cartridge name
Straight bolt type STS060P A/ B M6 X1 STSO060P A / B-L | KS21PA / KS21PB
/ A: Normally open
_"W STS080P A/ B M8X1.25 IP65 STS080P A/ B- L
‘w B: Normally close KS23PA / KS23PB
w STS100P A /B M10X1.5 STS100P A/ B- L
Hexagonal bolt type ,’ STEO060P A / B M6 X 1 STEO60P A / B- L | KS21PA / KS21PB
‘, A: Normally open
L STEOBOP A/ B M8 X 1.25 P65 STE0BOP A/ B- L
3 B: Normally close KS23PA / KS23PB
- STE100P A/ B M10X1.5 STE100P A /B-L
with upward R -
protective 3)‘, STPOBOUA/B M8 1.25 STPOSOU A/ B- L
Water- | cover > STP100UA /B | A: Normally open |\v10x15 STP100U A / B- L
il with downward B: Normally close P67 KS30A / KS30B
type protective )'." STP08OD A/ B : y M8X1.25 STPO8OD A / B- L
cover @ STP100DA /B M10X1.5 STP100D A/ B- L

e.g.) STS060PA

High-Precision Positioning Switch

4 Metrol

No.10-2E
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STS/STE /ST

Seating check, plunger type
Straight touch type (Metal bearing)

Machine Components with a Built-in Switch series

www.metrol.co.jp/en

B Common specification

unit:mm

Switch structure

Dry contact

Withstand load

5000N

Qutput mode

A: Normally open / B: Normally close

Impact resistance

0.4J

Signal point

0.3 from stopper surface*?

Stroke

0.7

Repeatability

Both On—0ff, Off>0On/ 0.01 (range)
(At operating speed 50-200mm/min) 2

Cable
(Refer to P7-5)

Standard length 2m Oil resistant 2.8 / 2 cores,
Tensile strength 30N, minimum bending R7
Cable protector (Detachable)

Operating temperature range

0°C-80°C (Ice-free) *3

Movement differential

0

Contact life time

10 million (No bungle caused by vibration
and use under contact rating)

Temperature drift

0 (because of no amplifier)

Vibration

10-55Hz total amplitude 1.5 for X,Y,Z each direction

Shock

300m/s? for X,Y,Z each direction

Contact force

STS/STE: 2N STP: 4N

SUS HRC40-50

Contact rating
(Refer to P14-3)

DC5V-DC24V Steady current : 10 mA or less
(rush current: 20 mA or less)

Contacting part material

When using the switch with LED, limit the

Hardness of the stopper
current below 10mA.

SUS HRC40-50

surface

Standard accessory Two fixing nuts and a toothed washer

*1 Refer to the following.

*2 Operating speed slower than 10mm/min is not recommended.
*3 The sealed waterproof structure causes delay in return,
when used under temperature (below 5°C).

OThe following options are available.
- Transistor output (Refer to P7-3)

Initial position 7
of contact a

Stopper surface

Signal point - Reverse connect protection.
Stroke 9.3 from stopper - Level conversion.

- Output current is increased to 100mA.

B Outer dimension

Straight bolt type
Cartridge
STSO060PA (A: NO) (KS21PA / PB) STSO080PA (A: NO) Cartridge
STS060PB (B: NC) M1 Cable protector STS080PB (A:NC)  mM8x1.25 (KS23PA / PB)
c S/?O / c Cable protector
A o V.,Lg 5 — N\ owy
@ o — = @ 24
u 2 u s
kS ©
B E gy 25 16| 20 ! Lo 20
(Width across flats) (Width across flats) —
.60 60
The space required for Th ired f
o o i
Cartridge
STS1 OOPA (AZ NO) (KSZSPA / PB)
STS100PB (B: NC) M10x1.5 Cable protector Drawing of cartridge
8,9 © KS21PA
c
Q
Qo
@ B ke
: [eRST
M E
L
8 0.7 315 6] 20
(Width across flats) ~M10x1.5
. 60 M6 1 a7 A\
Th jred f ° ! ) 5
RS 2o g
~ 10| [las Lj 6
Material: SUS304 Material: SUS304 Material: SUS304

High-Precision Positioning Switch
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Seating check, plunger type
Straight touch type (Metal bearing)

STS /STE / STP

Machine Components with a Built-in Switch series

www.metrol.co.jp/en

B Outer dimension

Stopper Bolt Switch

Hexagonal bolt type

Cartridge
(KS21PA / PB)

STEO8OPA (A: NO)

STEOGOPA (A: NO)
STEO8OPB (B: NC)

STE060PB (B: NC)

P

Cartridge
(KS23PA / PB)

Cable protector

M8x1.25

S SRy = 5 %
_ € <y 8 £ =8 i
2 2 2@ B
s © <
s - = >Jg_1L
10 13
4 2 6.9 24.6
0.7 25 6 20 0.7 315 6 20
60
The space required for 60
taking off the cartridge. The space required for
taking off the cartridge.
STE100PA (A: NO) Cartridge
STE100PB (B: NC M10x1.5 (KS23PA / PB) LED indicator(-L)
(B: NC) : Cable protector ind!
_ _ -5 LED lamp
! € Switch (Cartridge)
o fo] 1 ~ i
o 5 = —F73
™ St
A 120 | (25)
6 20
60
The space required for
taking off the cartridge.
M10x1.5
MBx1 M8x1.25 —t
x a| 7Y
™ o | [/ )
s 2O 2
~ 10| [lss 13 ‘ 17| |8
Material: SUS304 Material: SUS304 Material: SUS304
Waterproof type (IP67)
with upward protective cover with downward protective cover
STPO80OUA (A: NO) STPO8O0ODA (A: NO)
STP080UB (B: NC) STP080DB (B: NC)
STP100UA (A:_ NO) STP080U : M8x1.25 STP100DA (A:. NO) STPO80U : M8x1.25
STP100UB (B: NO) STP100U : M10X%1.5 STP100DB (B: NC) STP100U : M10x1.5
Cartridge Cartridge
(KS30A / B) (KS30A / B)
Protective cover
Cable protector S Protective cover
S Rs ;S
—_ Cable protector
: o E =i
‘=119
20 4 30 |81 20
65 | 65,
The space required for The space required for
taking off the cartridge. taking off the cartridge.

High-Precision Positioning Switch
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ST S / ST E / ST Seating check, plunger type Machine Components with a Built-in Switch series
Straight touch type (Metal bearing) www.metrol.co.jp/en

B Options

Stopper Bolt Switch

Product name

- LED indicator

Straight bolt type Waterproof type

STSO080P A /B STPOS8OU A /B
STS100PA/B STP100UA /B

STEO6OP A /B STPOS8OD A/ B

STEO80P A /B STP100D A /B
STE100P A /B

STS060P A /B with upward protective cover

Hexegonal bolt type  with downward protective cover

Blank: No LED

L: 120mm from the switch

?

?

TNA  Added to
TNB  standard
TPA product
TPB name

(Refer to P7-3)

Transistor output L: Tubular type

LED lamp

s
; ==t

120 | (25)

Transistor output type $9.3 x (32)

P e.g.) STSO060PA-L
p Transistor output

€.9.) STOBOPATNA

ETightening torque for case screws and nuts

Applicable models Tightening torque

STS060PA /B
STEO60PA /B

L1:5N‘m L2:2.5N'm

STSO060PA / B STEO60PA / B

STS080PA /B
STEO8OPA /B
STPOSOUA /B
STPO8ODA /B

10N'm

20 5 15 6

STS100PA/B
STE100PA /B
STP100UA/B
STP100DA /B

25N'm

Caution

Use the lower torque (i.e. torque corresponding to L2) while tightening the bolt
between the lengths L1 and L2 in the above picture. Please make sure to use a
locknut if the bolt is likely to shift in position due to the vibrational impacts.

High-Precision Positioning Switch

4 Metrol
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STS / STE / ST Options Machine Components with a Built-in Switch series
Others www.metrol.co.jp/en

Stopper Bolt Switch
BHow to use B Protective covers (Only for Water-resistant type)
Make contact with the detected X % Choose the suitable cover according to switch mounting direction
object at right angle \% | so that the metal cuttings and coolant can’t enter from the gaps.
(with diflection angle +3°) Z (Refer to P14-5)

X~ v—7 —__ —
D: Mostly for downward installation| U: Mostly for upward installation

2 . Protective
i Protective cover
X Slipping after push-in cover Rubber

L 1 I boot
B Circuit diagram 7
without LED with LED /: ) : Gap
Gap
Normally open (NO) Normally open (NO)

,,,,,,, For metal cuttings and coolant

s 4B Yos
rown
: : rown - Protective cover is strongly recommended to avoid damage from
L OBl I ] Blue - cuttings and coolant when the switch is used in machining

”””” environment. In addition, an extra cover is recommended to avoid
LED Normally Off direct hit by high-pressure coolant or heavy cuttings.

- For horizontal mounting, an extra cover prevents coolant or

Normally close (NC) Normally close (NC) cuttings from entering inside and getting piled up on the body.
N - Fabricate and place an extra cover to avoid metal chips adhering
S Brown I:i:: Brown + to the rubber boots during the grinding operation.
"—————OBlue : : Blue -

"""" B Precautions for installing cartridge
LED Normally On

- When the cartridge is delivered, locking coating is applied to the
screw, which is tightened lightly. Tighten the nuts with fingers to
optimize the locking agent.

Electrical specification / circuit diagram. (Refer to P7-2)
When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

- Tighten the cartridge firmly by fingers. Do not use pliers to fix it.

BHow to fix the switch That may cause malfunction.
- The cartridge is thin. Carefully handle it.

Simply screw in Screw in to the mounting hole
(No need for position setting) ~ and apply a lock nut * - When installing the cartridge type switch, give considerable space
V to replace the cartridge.

e g

Insert the switch in the mounting hole
and apply two fixing nuts *

G <

* Use level 2 bracket screw, and note the increase of impact resistance.

Bimpact-resistance calculation

Inertia collision Vertical free fall
E=mv?/2 E=mgh
m: Mass kg g: Gravitational acceleration 9.8m/s?
v: Speed m/s h: Dropping height m
Stopper Bolt with a Built-in Switch V\L
— =V Stopper Bolt h
7 with a Built-in Switch
O__O i 7j;;77
7 7
eg) e.g.
m v | mv2 2] m h |v=42gh | mgh[J]
80 0.1 0.4 0.4 0.05 1 0.2
320 | 0.05 0.4 0.4 0.1 1.4 0.4
80 0.05 0.1

High-Precision Positioning Switch
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- . Machine Components with a Built-in Switch series
Mlnl Stopper SWIt h www.metrol.co.jp/en

ST M Seating check plunger type
Mini type
US.PAT. N Features
st N B ¢8x8 Smallest size
~ gﬂ@" > M Mini switch with a hardened stopper surface
< R .»,«\‘“3 M Best suited to demanding application and equipment

for installation space.

o i M There are straight touch type and angled touch type.
Stopper surface
\ NN\
S’M e
3?4 — 79 L
i NN
87%,?4 "Z/////{(////,-W F B Friction-less plate spring is applied to this product
Wi .
M As for waterproof type, the stopper surface is stored
77 2 in the rubber boot.
ﬂf///ff,t/{ - _ . . . . .
- Ks@ M High dimensional accuracy for mounting simple
setting at replacement.
BStandard specification unit:mm
Shape Product name | Protective structure | Contact force Size Stroke | with LED
\ Non-threaded type tsézagght STM11A P44 0.8N 08x8 05
Shortype o \\\w/ Threaded type straight | sTm31A IP44 0.8N M10x8 | 0.5
core-wire b7
cable
q/ﬁon-threaded/ angle STMB11A »8x11
« threaded with a touch P44 0.8N 0.5
contacting ball type STM35A M10x11
straight | STM12A IP44 0.8N »8x15 0.5 | STM12A-L
¥ Non-threaded type touch
% ouc STM62A P67 1N »9x18.5 | 0.3 | STM62A-L
: STM32A IP44 0.8N M10x15 | 0.5 | STM32A-L
LCRIIVES W Threaded type straight
cabtt)sllre ) touch STM82A IP67 1N M10x19.5| 0.3 | STM82A-L
cable
‘//Non-thread_ed/ anale STMB12A ®»8%x18 STMB12A-L
al threaded with a 9 IP44 0.8N 05 ——M ——
W contacting ball type  touch STM36A M10x18 STM36A-L
©When stopper property is not required, -L : LED indicator (120mm from the switch)
CS-Touch Switch CSM with 1.5mm stroke is recommended. (Refer to P4-13)
B Common specification unit:mm
Switch structure Dry contact Cable Short type: Core-wire cable 0.5m(x2)
Output mode A : Normally open (Refer to P7-5) Oil-resistant 0.6 Tensile strength 15N

Long type: Cabtyre cable 2m

Signal point Middle of the stroke Oil-resistant ¢2.8 /2 cores, Tensile strength 30N
i Both On—0ff, Off>0On/ 0.01 (range S S .
Repeatability (At operating speed 50~200r$1m/?ni)n) * Operating temperature range | 0°C-80°C (Ice-free)™2

Temperature drift 0 (because of no amplifier)
10-55Hz total amplitude 1.5 for X,Y,Z each direction

Movement differential |0
10 million (No bungle caused by vibration ~ Vibration

Contact life time

and use under contact rating) Impact 300m/s? for X,Y,Z each direction
3000N Contact rating DC5V-DC24V Steady current : 10 mA or less
Withstand load 1500N : In the case the contacting surface of  (Refer to P14-3) (rush current: 20 mA or less)
the detected object is smaller than ¢6 and When using the switch with LED, limit the
the selected switch is IP44 (STM1 1-STM36) current below 10mA.
Impact resistance 0.2J Standard accessory Refer to Outer dimension(P5-11)
gjrisc?anri:ttgﬁsler SUS HRC45 *2 The sealed waterproof structure causes delay in return,
when used under temperature (below 5°C).
Contacting part material | SUS HRC50- OThe following options are available.
1 Operating speed slower than 10mm/min is not recommended. - Transistor output (Refer to P7-3) - LED indicator
- Reverse connect protection. - Cable direction
- Level conversion. - Heat-resistance (P6-4)
l High-Precision Positioning Switch - Output current is increased to 100mA.
METROL Metl"Ol
F /s 9 9
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STM

Seating check plunger type
Mini type

Machine Components with a Built-in Switch series
www.metrol.co.jp/en

M Outer dimension Straight touch type Short type (Core-wire cable)

Drip-proof type (IP44)

(]
g STM11A (A:NO)
§ =] o f
- T 1 [
8 1 2
=
v
s Stroke 0.5_|| 8+003 ‘
4 1 1
M10x0.75
STM31A (A: NO) :
g 01 M10X0.75 o
z. —
3 . [ES
b F—- Material : BsBM
< _ Treatment : Ni plating
= — Product name : S623B

Accessory : Spanner x 1, nut x 1

Mini Stopper Switch
HEOptions

Product name |= LED indicator

Blank: No LED

Only long type (cabtyre cable)
L: 120mm from the switch

! ?

STM series

Transistor output L: Tubular type
LED |

Only for long type ' amp

(cabtyre cable) SWIEEEF—;Z* .

TNA  Added to p—— - *Eﬁg

TNB standard

TPA  product 120 (25)

TPB hame Transistor output:(09.3x(32)

(Refer to P7-3)

P e.g.) STM12A-L
) Transistor output e.g.) STM12ATNA

M Outer dimension Straight touch type Long type (Cabtyre cable)

Drip-proof type (IP44)

Waterproof type (IP67)

STM12A (A: NO)

STM62A (A: NO)

Accessory : Spanner x 1, nut x 2, toothed washer

Q
Qo
-E 3% %
o 49 - 33 g8
3 i SE ) i SE=
() © ©
£
Z Stroke 0.5 B 15+003 138
(=} = \ Stroke 0.3 18.5+008
z 1T
STM32A (A: NO) 07 STM82A (A: NO)
: M10X0.75
3 o
5
: = ==
° - -
o S ]
£ Stroke 0.5 15 003 L 148 |
- ! ‘ Stroke 0.3 19.5 £008
)

Accessory : nut x 2, toothed washer

(-L) Refer to below for LED indicator

M Outer dimension Angled touch type Contacting ball (IP44)

Short type (Core-wire cable)

Long type (Cabtyre cable)

Accessory : Spanner x 1, nut x 1

§ STMB11A (A: NO) STMB12A (A: NO)
3 S| T Sur— | 5
: 2 % 5] 3%
*':-'T g ) g%@{b
g 0.5 11 +0.03 0.5 18 +0.03
z Stroke Stroke
STM35A (A: NO) STM36A (A: NO)
2 1.1 M10X0.75 %Hé M10X0.75
> Eﬁf_q [ —
o S<
e D ¥ Pa—
£ QQ’LL 1" \\./ o2 -
= ‘ ‘ Stroke 0.5 ‘ 18+003

Accessory : Spanner x 1, nut x 2, toothed washer

High-Precision Positioning Switch
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Seating check plunger type
Mini type

STM

Machine Components with a Built-in Switch series
www.metrol.co.jp/en

Mini Stopper Switch

HEHow to use B Circuit diagram
Contacting ball type Other types itiotED with LED
Suitable for anglular touch Make contact with the object Normally open(NO) Normally open(NO)
within 3°  at right angle % % . 6 Brown ——o<1—ol Ki——o Brown+
(within deflection "\, | P
s %¢ angle +2°) 2 Blue —— Blue-

71 G

Slipping after push-in ﬂ

g ?%j&

The angle required to turn on the
switch when the object can not
make contact with the switch end.

X

Do not press the plunger beyond the stopper.
(The contact surface of the objects should be more than 3.5mm in
diameter for drip-proof type)

H Tightening torque for case screws and nuts

LED Normally Off

Screw / Nut | Tightening torque | Applicable model

Mini Stopper

Switch M10 10N - m STM

M Protective structure

Electrical specification / circuit diagram. (Refer to P7-2)

When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

B Stopper surface

1) When using under the specified static load  Stopper surface

resistance, the stopper surface of the product ’77\ R X
can be used as a stopper.

—= 44—

ZI \

Do not let dust or metal cuttings pile up on the

utting B/
stopper surface when using drip-proof type

Stopper surface

Drip-proof type (IP44)

e
ﬁj‘

\“ ,,,,,,

Contacting part
~~

Free contact

position ‘ Stopper surface
Stopper surface Signal point )
Rubber diaphragm
Stroke (Middle of the stroke) phrag

Mounting dimension

Waterproof type (IP67)

=
@%
\

Contacting part I6
| SN\
‘\\ N

Fi tact )

w Rubber boot ey
4 Sig,na' point Stopper surface
Stroke (Middle of the stroke) (In the rubber boot)

g Mounting dimension

The products in this series are not suitable for operating in a
harsh machining environment (even IP67 type) where coolant
contains metal cuttings.

High-Precision Positioning Switch

4 Metrol

No.10-2E

2) When the expected load is larger than the (Not provided)
specification, embed the switch in a sturdy 77\ )
stopper (to be prepared by the customer) for SN
use. — 44— -1
A nbly: press fitting not allowed y NS

HHow to install

Non-threaded type

s

AN

I
o N << L —
| L L
07 & R
Set screw Split Bonding  Sandwiching
clamping
Threaded type
. v
L
e
Screw in
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- Machine C ts with a Built-in Switch i
Ultra-small Ball Plunger Switch e o
BP S BP M 1 signal plunger type (Contacting ball type)
4 / 5 Indexing check / sliding touch type
Features

B Two functions in one,
a touch switch built into the ball plunger.

Able to provide identifying and positioning functions
using notches on index rotating or sliding objects as
well as output a confirmation signal.

Reduces the number of components and design
manhours, allowing miniaturization of the machine.

Indexing output Sliding objects, Detecting unevenness
stop position signal of rotating objects.

G- - @

Use contact force 1N type

B Standard specification

Unit: mm

Product name | Size Stroke | Contact force (axial direction) Protective structure
BP4SWA o4 0.8

1N IP40

BP5MWA M5x0.5 1
Switch structure Dry contact Cable Core-wire cable 0.5mx2
Output mode A : Normally open Oil resistant 0.66 Tensile strength 15N
Pretravel 0.3 Operating temperature range | 0°C-80°C (ice-free)
Repeatability Both On—0ff, Off>0n/ 0.01 (range)(axial direction) Temperature drift 0 (because of no amplifier )

(At operating speed 50-200mm/min)* Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction
Movement differential| O Impact 300m/s” for X,Y,Z each direction
Contact life time BP4SWA : 1 million Contact rating DC5V-DC24V Steady current :

BP5MWA : 3 million 10 mA or less (rush current: 20 mA or less)
Case material SUS 303 Standard accessory | BPSMWA : Two fixing nuts
Contact material Tungsten carbide

*Operating speed slower than 10mm/min is not recommended.

HlHow to use

Suitable for sliding / angled touch - When using for rotation indexing, adjust the position in consideration
of eccentricity and core blurring accuracy of rotationg objects.
v Within 5°  The degree required to turn onthe - According to the operationg circumstance, the signal point varies
\ - switch when the detected object due to wear of the contacting part.

doesn’t meet the switch end fully. - Carefully calculate the angle and roughness of chamfer so that the

V= - - — contacting part is not easily worn off.
%
ﬁ - Try not to bend the threaded part during installation.
v It will cause malfunction.

High-Precision Positioning Switch

4 Metrol
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Machine Components with a Built-in Switch series

BP4S / BP5M .ons oo
Indexing check / sliding touch type www.metrol.co.jp/en

Ultra-small Ball Plunger Switch

HOuter dimension

BP4SWA (A : NO) BP5MWA (A : NO)

8 M5x0.5 M5%0.5
<
ASS -
E% E N
V " 7 -
S S L
7 2.4
0.8 12 L 19
T
Material : BsBM
(12.8) (20) Treatment : N i plating
Product number : S629

ETightening torque for case screws and nuts M Circuit diagram

Screw / Nut | Tightening torque | Applicable models
Set screw” 0.1N'm or less |BP4SWA
Ball Plunger Switch Nomally Open (NO)
M5x0.5 TN'm BP5MWA
O Brown
Set screw
(M3)* O Blue
* No set screws are provided with
BP4SWA/BP5MWA.
_ I —
BP4SWA

High-Precision Positioning Switch

4 Metrol
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Features

Machine Components with a Built-in Switch series

www.metrol.co.jp/en

1 signal plunger type (Contacting ball type)
Indexing check / sliding touch type

B Two functions in one,
a touch switch built into the ball plunger.

Able to provide identifying and positioning functions
using notches on index rotating or sliding objects as
well as output a confirmation signal.

Reduces the number of components and design
man-hours, allowing miniaturization of the machine.

Indexing output

Cam
‘/

Sliding objects,
stop position signal

- XN

«

Detecting unevenness
of rotating objects.

] =

Use contact force 1N type

B Standard specification

Indexing check

BFor customers selecting contact force of 1 N (-F)

Please select CS-Touch Switch (refer to P4-3) in case
of position or presence detection by straight travel
contact and not for sliding.

©CS-Touch Switch provides long stroke with small
pre-travel making signal setting easy.

unit: mm
Product name | Contact force(N) (axial direction) | with LED
BP060A 8N (max.13N) BPO60A -L
Sliding touch unit: mm
Product name | Contact force(N) (axial direction) | with LED
BPOGOA -F 1 BPO60A -LF

-F: Contact force 1N

OThe edge surface has not been tempered. Do NOT use it as a stopper.

B Common specification

-L: LED indicator (120mm from the sensor)

unit: mm

Switch structure

Dry contact

Cable

Output mode

A : Normally open

(Refer to P7-5)

Standard length 2m  Oil resistant 2.8 / 2 cores,

Tensile strength 30N, minimum bending R7

Pretravel

0.3

Operating temperature range

0°C-80°C (Ice-free)

Stroke

0.8

Temperature drift

0 (because of no amplifier)

Repeatability

Both On—Off, Off—~0n/ 0.01
(At operating speed 50-200mm/min)*

Vibration

10-55Hz total amplitude 1.5 for X,Y,Z each direction

Shock

300m/s? for X,Y,Z each direction

Movement differential | 0 Clan iz v i) DC5V-DC24V Steady current : 10 mA or less
Protective structure IP40 ity im =) (rush current: 20 mA or less)

Contact life time(Spring) | 3 million When using the switch with LED, limit the
Contact material SUS 440 HRC 50- current below 10mA.

Case material SUS 303 Standard accessory Two fixing nuts and a toothed washer

*Operating speed slower than 10mm/min is not recommended.

B Tightening torque for case screws and nuts

Tightening torque

Applicable model

L1 L2 L3
BPO060A 2.5N'm 5N'm 2.5N'm
High-Precision Positioning Switch
A Metrol
Fo~ 9 9

No.10-2E

OThe following options are available.

- LED indicator

L1 L2 L3
6.5 15 10.5

Caution

Use the lower torque (i.e. torque corresponding to
L1 and L3) while tightening the bolt between
lengths L1 and L2 or L2 and L3 in the picture.
Please make sure to use a locknut if the bolt is
likely to shift in position due to the vibrational
impacts.



Machine Components with a Built-in Switch series

B P 1 signal seating check, plunger type
Indexing check / sliding touch type (Contacting ball) www.metrol.co.jp/en

HOuter dimension

Ball Plunger Switch

BPO60A (A : NO)

\é‘ 0-8 ‘

%)
@ \GHXL ***** ><{-———1 M6x1

(Width across flats)

w
32 = @
10| |36

Material : SUS304

M Options
Product name (= LED indicator Contact force
BPO60A Blank: No LED Blank: Standard
L: 120mm from the switch F: 1N
> e.g.) BPOBOA-L T
L: Tubular type
LED lamp
Switch
[Te)
== 3%
S}
120 (25)

HHow to use

M Circuit diagram

Suitable for angled touch

4 Within 5°

The degree required to turn on
\/% - — the switch when the detected
object doesn't meet the switch

end fully.

- When using for rotation indexing, adjust the position in
consideration of eccentricity and core blurring accuracy of
rotating objects.

- According to the operating circumstance, the signal point varies

due to wear of the contacting part.

- Carefully calculate the angle and roughness of chamfer so that
the contacting part is not easily worn off.

- Try not to bend the threaded part during installation.
It will cause malfunction.

without LED with LED

Normally open (NO)
Normally open (NO) o

N
— I
—o Brown i !
———o Blue-
Blue [
LED Normally Off

Electrical specification / circuit diagram. (Refer to P7-2)

When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

High-Precision Positioning Switch

4 Metrol

No.10-2E
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Spring Plunger Switch

BStandard specification

unit: mm
Product name Size with LED
SPO060A M6x1 SPO60A -L
SP080A M8x1.25 | SPO80A -L

© Do not use the switch end as stopper.

The end surface is not hardened.

BCommon specification

Machine Components with a Built-in Switch series
www.metrol.co.jp/en

1 signal plunger type

Knocking out check (Metal bearing)

Features
B Two functions in one, a touch switch built into
the spring plunger.

Reduces the number of components
and design man-hours, allowing
miniaturization of the machine. !

Knocking out check

Component

B Spring plunger with switch is
dedicated for checking the ejection,
with large movements till activation and little
movement after activation.
Please use CS-Touch Switch (refer to P4-3) for
ordinary position detection without the ejection
checking function.
(Large "clearance" in action after activation makes
signal setting easier, no possibility of over-
pressing damage.)

-L © LED indicator (120mm from the sensor)

unit: mm

Switch structure

Dry contact

Output mode

A: Normally open

Cable
(Refer to P7-5)

Standard length 2m Oil resistant 2.8 /2 cores,
Tensile strength 30N, minimum bending R7

Pretravel

2.2

Operating temperature range | 0°C-80°C (Ice-free)

Stroke

3

Temperature drift 0 (because of no amplifier)

Repeatability

Both On—0ff, Off>0On/ 0.01 (range)
(At operating speed 50~200mm/min)*

Oscillation 10-55Hz total amplitude 1.5 for X,Y,Z each direction

Impact 300m/s? for X,Y,Z each direction

Movement differential

0

Contact rating DC5V-DC24V Steady current : 10 mA or less

Contact life time (Spring) | 3 million (Refer to P14-3) (rush current: 20 mA or less)

Protective structure 1P40 When using the switch with LED, limit the
Contact force 8N (max. 11N) current below 10mA.

Case material SUS 303 Standard accessory Two fixing nuts and a toothed washer

Contacting part material

SUS HRC50-55

*Operating speed slower than 10mm/min is not recommended.

M Circuit diagram

without LED

with LED

Normally open (NO)

|:—0 Brown
Blue

Normally open (NO)

Y
|: —rK—o Brown+
~———o Blue-

LED Normally Off

Electrical specification / circuit diagram. (Refer to P7-2)

OThe following options are available.
‘LED indicator

HlHow to use

Make contact with detected object at right angle.
(within deflection angle +3°)

"N

X—7 v— c

—

W= X

N\

Slipping after
X push-in

When using the switches with LED option, limit the current
below 10mA. (Refer to P14-3 "Confirmation of switch operation")

High-Precision Positioning Switch

4 Metrol
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S P 1 signal plunger type Machine Components with a Built-in Switch series
Knocking out check (Metal bearing) www.metrol.co.jp/en

Spring Plunger Switch
B Outer dimension

SPO60A (A: NO) e

@ 7% e %Ef M6x1

5 i3 37 ) @’ E
i i T 40) 1 3.6

(Width across flats)
Material : SUS304

(11.5)

p2.5

SPOS80A (A: NO) M8x1.25
S
Ry 2%
@ - A‘gi — M8x1.25
10 ) i =
[qV]
7 S 3 ‘ 37
(Width across flats) (40)

Material : SUS304

(-L) Refer to below for LED indicator

HOptions
Product name |= LED indicator
SP060A Blank: No LED
SP0O80A
L: 120mm from the switch
) e.g.) SPOB0A-L T
L: Tubular type
LED lamp
0
= 33

ETightening torque for case screws and nuts

Applicable Tightening torque

models L1 L2 - -—-—- — X

SPO60A 5N'm 2.5N'm L1 L2

SP0O8OA 10N'm 5N'm ‘ 30 7
Caution

Use the lower torque (i.e. torque corresponding to L2) while tightening the bolt between the lengths L1 and L2 in the above
picture. Please make sure to use a locknut if the bolt is likely to shift in position due to the vibrational impacts.

High-Precision Positioning Switch

4 Metrol
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SPECIAL PURPOSE SWITCH SERIES

BLow contact force Switch B Heat resistance Switch




Low contact force Switch

B Contact force 0.1N

Low contact force avoid workpieces, such as semiconductors and
ceramic tools, from being damaged.

Heat resistance Switch

l Operating upper limit temperature 200°C

Be made of heat resistance parts /
adhesives for a high temperature / heat resistance cord.

HT series

High-vacuum resistance Switch

B Supports high degree of vacuum of 10-5 Pa
Adopts materials, adhesives and wiring supporting low out gas.

GN series

High-Precision Positioning Switch

4 Metroli
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Special purpose switch series
www.metrol.co.jp/en

1 signal plunger type
Contact force 0.1N type (Metal bearing)

Features

M0.1N Low contact force

Realizes low contact force similar to non-contact
type without limit, by using a non-contact circuit
in the built-in switch.
(Due to use of amplifier, however, there remains
K1 the disadvantage of hysteresis and temperature
4%‘\ drift compared with contact type)
© Example) Detection of presence of semiconduc-
tors, ceramic tools, and minute parts, etc.

(Application)

Y’f Detects presence of HDD discs
= .

Metrol
Low contact force switch

B Standard specification Will not damage discs

Product name Size Contact force with low contact
force of 0.1 N

CSFN105A M10x0.5 04N

CSFSN10A 10 '

B Common specification

unit: mm
Switch structure Contact-less Cable Standard length 3m Qil resistant ¢4/ 3 cores,
Output mode A: NO (Refer to P7-5) Tensile strengh 30N Minimum bending R7
Pretravel 0.4 Operating temperature range | 0°C-60°C (Ice free)
Stroke 2 Temperature drift 0.03/10-40TC MAX
Repeatability 0.01 (range) Oscillation 10-55Hz total amplitude 1.5 for X, Y, Z each direction
Movementdifferential 0.03 Impact 300m/s? X,Y,Z each direction
Protective structure 1P40 Qutput capacity DC12V-DC24V 10mA (MAX) Resistance load
Case material SUS303 Output specification NPN Open collector
Contacting part material | SUS303, ¢2 plunger SR1.5 Standard accessory Two fixing nuts for threaded type
OThe following options are available.
- Transistor output (Refer to P7-3) - Shape of contacting part  [lCircuit diagram
- Reverse connect protection. - LED indicator
- Level conversion. - Mounting direction Normally open (NO)
- Qutput current is increased to 100mA. (NPN Open collector)
Brown
O DC+12V~+24V
BHow to use Black
D _ % (o Ouipu
Make contact with detected object « %
at right angle (within deflection angle +3°). I 4 Blue
% 7 O 0V
X7 v~
Slipping after Electrical specification / circuit diagram
X push-in

Always make sure to turn off the power before installing or
removing switches. (Refer to P7-3 "Precautions for switch connection")

High-Precision Positioning Switch
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1 signal plunger type

Special purpose switch series
Contact force 0.1N type (Metal bearing)

www.metrol.co.jp/en

CSF

HOuter dimension

Low contact force Switch

CSFN105A
M10x0.5
(A NO)
3 M10X0.5
- RE=r—2 o) @ il
0|
T ! q’@ g
21.3 (Width across flats) Material: BSBM
5.7-6.7 (Instrumental error) A : Mounting surface view ;r,%%t&?:]taméplsaégg
CSFSN10A
o
(A NO) od
o
AS)
I
ASY
== I i ————x
K
A
21.3 (Width across flats)
5.7-6.7 (Instrumental error) A : Mounting surface view
B Options

Product name | = [ Shape of contacting part LED indicator

CSFN105A
CSFSN10A

Blank
: @2 plunger SR1.5

A: S@2 flat

Blank: No LED

*Only when choosing
transistor output

L: 120mm from the switch

? ' '

Transistor A% o L: Tubular type
output g g‘ LED lam
TNA Added to {*HE Switch ™
TNB standard ! E 3o
TPA product 2 s
Tpp "M 57 67 ‘ 120 32)
(Refer to P7-3)

) e.g.) CSFN105A-A

P Transistor output
e.g.) CSFN105ATNA-AL

B Connection with program controller

NPN Output — Program controller PNP Output — Program controller

METROL
contact switches [

METROL
contact switches

. High-Precision Positioning Switch
METROS M et rOI
Fo~ 9 9

No.10-2E




Special purpose switch series
www.metrol.co.jp/en

Heat resistance Switches

HT series

1-signal plunger type
200°C Heat-resistance

Features
B Operating upper limit temperature 200°C

Be made of heat resistance parts /
adhesives for a high temperature / heat resistance cord.

(Application)

Detects deterioration of metal mold
Metal mold

Ejector pin Ejector plate

ﬁj;,\\\\\\s»\x\\\\\\
N
Metrol
Heat-resistance
Switch

Heat-resistance  Detects deterioration of metal mold

Repeatability

Both On—Off, Off~0On/ 0.01 *
(At operating speed 50~200mm/min) *2

Movement differential

0

Contact life time

3 million

Cable
(Refer to P7-5)

Standard length 2m Heat resistant®2.8 / 2 cores,
AWG24,Tensile strength 30N, minimum bending R28

Temperature drift

0 (because of no amplifier)

Oscillation

10-55Hz total amplitude 1.5 for X,Y,Z each direction

Impact

300m/s2 for X,Y,Z each direction

Contact rating

DC5V-DC24V Steady current : 10 mA or less
(rush current: 20 mA or less)

Standard accessory

Refer to Outer dimension(P6-5)

*1 Numerical value, being used at normal temperature.
*2 Operating speed slower than 10mm/min is not recommended.

High-Precision Positioning Switch

4 Metrol

No.10-2E

Switch by confirming faulty return of ejector pin.
B Standard specification unit - mm
Series Product name | Upper limit temperature | Stroke | Pretravel | Contact force | Withstand load |Impact resistance
CS-Touch Switch HT-CS067A 200°C 2.8 0.3 1N - -
Mini Stopper Switch | HT-STM82A 200°C 0.3 |Middieofthe N 3000N 0.4
. - o 0.5 from min 6N _ _
Ball Plunger Switch HT-BP0O60A 200°C 0.8 the end face max 13N
B Common specification unit:mm  IHow to use
Switch structure Dry contact .
Ball Plunger Switches
Output mode A: Normally open e
Within 5

Suitable for angled, sliding touch.

v
\

= n

The degree required to turn on
the switch when the detected

7
object does not meet the switch ﬁ
end fully. v
X X
, 2, |
Other Switches Z

Make contact with detected
objects at right angle (within
deflection angle +3°).

X7 v—) ="

—

X Slipping after
push-in

B Circuit diagram

Nomally Open(NO)

O Brown

O Blue

Electrical specification / circuit diagram (refer to P7-2).



H T Seri es ] signal plunger type Special purpose switch series

200°C Heat-resistance www.metrol.co.jp/en

. . Heat resistance Switches
MOuter dimension

CS-Touch Switch
Heat-resistance type

HT-CS067A (A: NO) Cabtyre cable

o« 2-cores 2m 2.8
d <t .
S < /7 g\t heat-resistance
&

o ﬂ
o =

M 5
5 ==

(Width across flats) 8.5 22 15
Accessories: two fixing nuts M6 x 0.75
(Width across corners: 9.2, Width across flats: 8, Thikness: 3.2)
Mini Stopper Switch
Heat-resistance type
HT-STM82A (A : NO) MIOx075  Gapwrecable

2-cores 2m (2.8
heat-resistance

Accessories: two fixing nuts M10 x 0.75
(Width across corners: 15, Width across flats: 13, Thikness: 3)

Ball Plunger Switch Cabtyre cable
Heat-resistance type

2-cores 2m (2.8
© heat-resistance
<

HT-BPO60A (A: NO) / © /
@ = — =
;

0.8

(Width across flats)

Accessories:
- two fixing nuts M6x1

(Width across corners:11.5, Width across flats: 10, Thikness: 3.6)
- Atoothed lock washer

ETightening torque for case screws and nuts

Screw / Nut Tightening torque
CS-Touch Switch M6x0.75 4N-m
Mini Stopper Switch M10x0.75 10N‘m
Ball Plunger Switch M6x1 L1:25N'm | L2:5N'm | L3:5N'm
Ball Plunger Switch .
HT-BPOG0A Caution

Use the lower torque (i.e. torque corresponding to L2)
i i while tightening the bolt between the lengths L1 and
@ ’’’’’ %i ’’’’’ ‘E&’ L2 in the above picture.

‘ Please make sure to use a locknut if the bolt is likely
‘ L1 ‘ L2 ! L3 | to shift in position due to the vibrational impacts.
6.5 15 5.5

High-Precision Positioning Switch
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High-vacuum resistance switch

BStandard specification

Special purpose switch series
www.metrol.co.jp/en

1 signal plunger type
10-5Pa high-vacuum resistance

Features

M 10-°Pa high-vacuum resistance switches

Adopts materials, adhesives and wiring supporting

low out gas.

(Application)

Series Product name Output mode |Cable direction|  Pretravel
PT-Touch Switch GN-PT5M3A A:NO about 0.3
Straight ————
GN-PT5M3B B:NC 0~
GN-PT5M3A-R A:NO about 0.3
90°(R) T
GN-PT5M3B-R B:NC 0*

Alignment of glass substrate for smartphone

Glass

Arm substrate

No need for
view port

Metrol High-vacuum resistance Switch

* Adjust the installed location of the switch by the signal switching point.
Operating speed slower than 10mm/min is not recommended.

B Common specification

unit : mm

Switch structure Dry contact

Contact material

A(NO):PEEK / B(NC):SUS HRC45

Repeatability

Both On—Off, Off ~On/ 0.003 (range)
(At operating speed 50-200mm/min)

Case material

SUS304

Contact force

0.5N

Compatible vacuum 10-5Pa Cable PTFE Core-wire cable0.5m AWG30
Allowable baking temperature | 120°C Oscillation 10 - 55Hz total amplitude 1.5 for X, Y, Z each direction
Movement differential 0 Impact 300m/s? X,Y,Z each direction

Contact life time 3 million

(If no specified bungle caused by vibration
and used under voltage and current rating.)

Stroke 1.5

Protective structure 1P40

HHow to use

Make contact with detected objects at right
angle (within deflection angle +3°)

If there is a possibility to press the plunger to
the stroke end, install a stopper separately to
prevent the malfunction.

Shorter than stroke Shorter than stroke

Detected 9% am Detected 9%
object object
Stopper surface

High-Precision Positioning Switch

4 Metrol

No.10-2E

Stopper
opPPer

7 v =

E

Slipping after
push-in

Contact rating

DC5V-DC24V Steady current : 10 mA or less
(rush current: 20 mA or less)

Standard accessory

Two fixing nuts

M Circuit diagram

Normally open (NO)
— 5 Brown

‘——0 Blue

Normally closed (NC)

TO Brown

-———0 Blue

Electrical specification / circuit diagram(refer to P7-2).

BTightning torque for case screws and nuts

Screw / Nut | Tightning torque

Ultra-small precision PT-Touch Switch

M5x0.5 1N'-m




1 signal plunger type Special purpose switch series

| ]
G N Se rles 10°Pa high-vacuum resistance www.metrol.co.jp/en

High-vacuum resistance Switches

HOuter dimension

Cable direction : Straight

GN-PT5MS3A (A : NO) GN-PT5M3B (B : NC)

A M5x0.5 M5x0.5

Standard accessory : Two fixing nuts M5 x 0.5 Standard accessory : Two fixing nuts M5 x 0.5
(Width across corners:7.7, Width across flats: 7, Thikness: 2.4) (Width across corners:7.7, Width across flats: 7, Thikness: 2.4)

Cable direction : 90° (-R)

GN-PT5M3A-R (A : NO) GN-PT5M3B-R (B : NC)

M5x0.5

(Effective Thread Portion)

(Effective Thread Portion)

1.5 20 .
T T
Standard accessory : Two fixing nuts M5 x 0.5 Standard accessory : Two fixing nuts M5 x 0.5

(Width across corners:7.7, Width across flats: 7, Thikness: 2.4) (Width across corners:7.7, Width across flats: 7, Thikness: 2.4)

Details of part A

s -

1.5

®1.5

HOptions
Product name |=— Cable
GN-PT5M3A Blank: Standard (0.5m)
GN-PT5M3B
GN-PT5M3A-R 1:-1m
GN-PT5M3B-R )
3:3m
5:5m

) e.g.) GN-PT5M3A-R-3

High-Precision Positioning Switch

4 Metrol

No.10-2E
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. Common warnings and Precautions for All-purpose High-Precision Switch Series

MElectrical

- Use under the specified contact rating.

- I/F units with a built-in contact point protection circuit are effective
for adverse condition environments where overcurrent may flow.
Such environments may involve, regardless of the presence of
contact points, inductive loads with coils (such inductive loads
mainly mean relay coils, motors, solenoids, many of which require
a current of 30mA or more when driven and generate
counter-electromotive force when switched OFF). (Refer to P7-4)

- Since operating errors may occur due to induction when
high-voltage lines or power lines are wired within the same
conduit or duct as switch wires, wire them in separate ducts.

- When using the switch with LED, keep the current below 10mA.

- Chattering may occur when opening and closing the circuit with
dry contacts. Take the first signal as a judgment signal.

M Operating environment

- Use in the environment in where cuttings and dust don't prevent
switch movement.

- Choose protective cover option in case cutting may damage the
rubber boot. Further, choose a suitable cover such that coolant
and cutting chips do not enter from the cover gap.

- An extra cover is recommended to avoid direct hit by high-pressure
coolant or heavy cuttings.

- Periodically remove chips and dust. Apply force to the movable
parts only in the direction of measurement. Do not apply force in
the other direction.

B Contacting part material

- Even though hardened stainless steel is used as the material of
the contacting part or stopper surface, they are oxidized and
may gather rust under certain conditions.

HEHow to use

- Objects shall be aligned straight

X\ X ahead for the metal bearing plunger
% % type. (The angle must be within +3
X7 degrees when high precision is B Rubber for protective structure (boot, seal, O-ring)
—7 required such as when using a high - Rubbers for some products are intended for water-soluble

. precision switch, or when judging
Slipping after . .
X push-in existence detection or ON/OFF)

- For the metal bearing, pressing
while offset (deviated from the axis) will cause the movement of
the axis to be unsmooth and wear fast.

- For slide, deflection angle, or offset contacts, select bearing or
ball contact or lever type.

- When the plunger is pushed straight by the detected object, do
not allow the object to abruptly slide away, as it will cause the
plunger to snap back. Note that this may cause failure of the
bearing and built-in switching part.

- Please also note that forcing the plunger in by your fingers and
letting go (snapping it back out) may also cause failure of the
internal contact point.

- In case the detected surface is angled or ragged, note that the
switch may fail to operate properly or cause malfunction.

cutting oil (alkaline). For oily, chlorine-base, coolants and other
chemicals, consult METROL for assistance.

- The rubber material for High-precision MT-Touch Switch is for
both oily and water-soluble coolants.

- Rubber might be hardened when the ambient temperature is low.
When the contact is depressed for a long period of time, it might
take longer time for the contact to return the original position.

Hinstallation

- Ensure that the threaded part of the switch is not bent during
installation. When tilted, it may result in poor signal.

- When using fixing screws, do not tighten the screws with
excessive force. That may distort the switch shape or restrict
the movement of the plunger. If the fixing screws are damaged,

- I the contacting part is worn away depending on conditions, the the switch can be stuck and difficult to be Metal
signal point becomes different. When designing the detected detached. ot / cutting

objects, give consideration to its angle, chamfer and roughness
so that the contacting part holds up longer. (Mainly for sliding
touch type)

- Normally-close (NC) type structure might cause chattering
depending on the roughness of workpiece surface and
environment used (i.e. vibration and contacting speed).

In such case, please select Normally-open (NO) type switch.

- Use it with the operating speed of 50 to 200 mm/min when
precision is required.

- When the switch with a protective cover is
installed horizontally, an extra cover is m
needed separately to prevent coolant or
cuttings from entering inside and getting piled up on the switch.

- Do not subject cable or core wire cable to excessive pulling or
twisting of 30N or more.

The bending raduis should be at least R7. (except for heat
resistance cable)

- Do not swing the switch by grabbing the wires or its attaching
portion when installing (especially when the wire is perpendicular
to the switch).

- When installing it with several cables, hold the switch to avoid
the cables from being pulled by weight.

For the switches without stopper

Within stroke - Do not excessively press the plunger

to the stroke end. It may cause
malfunction due to impact.

- If there is possibility to press the
plunger to the stroke end, install a
separate stopper to prevent

Within stroke malfunction.

Stopper

Work %%
piece

/W -+ Metrol

No.10-2E



. Electrical specification output specification

B Contact type with dry contacts for switching part

Options for output specification

Block diagram Transistor output (P7-3)

. - Level conversion
Switch structure

- Level conversion
- Switch protection
- Increase of output current

*Write the corresponding product number
when placing orders.

Specification
Contact rating

DC5V-DC24V Steady current: 10 mA or less
Rush current : 20 mA or less
(Switch without LED, DC1V-24V possible)

Insulation resistance | More than 100MQ with DC250V Megger

Output mode A : Normally open or B : Normally close

Refer to P14-3 about how to use switches under the condition of AC100V-200V.

- Reverse connect protection
Contact type - Increase of output current N Control device
with dl-'y cc-)ntacts R PLC
for switching part CNG
) ) ) Options for output specification* >
All switches with the exception of
CSF (P6-2) I/F unit (P7-4)

Circuit diagram
High-precision MT-Touch Switch 1-si

gnal type

CS-Touch Switch and others

Precautions for connection

Current control to limit the current to less than 20 mA
is required when I/F unit is not used.

(Other than High-precision MT-Touch Switch 1-signal types)

without LED

with LED

without LED

with LED

Normally open (NO)

Normally open (NO)

Normally open (NO)

I:/ —}[\:;]-;—OBrown+
: : Blue -

l:/—o Brown l:/—o Brown
Blue Blue

,,,,,

LED Normally Off

Normally close (NC)

Blue

Normally close (NC) Normally close (NC)

IR [
Blue .~ . oBlue -

LED Normally On

Normally open (NO)

fffff

LED Normally Off

Normally close (NC)

fffff

[
——o0Blue -

LED Normally On

When using the switches with LED option, limit the current below 10mA. (Refer to P14-3 "Confirmation of switch operation".)

HMHow to replace currently using proximity switches (3-core and 2-core type) with METROL (2-core type)

Proximity switches etc.
(3-cor_e type - 2-core type)

NPN output PNP output
R , Proximity switches etc.
, (3-core type - 2-core type) Brown (+)
Brown (+) ! 0 :
T -core type l:':z
1
T Blue ()
ME_TROL Blue () , -core type ME_TROL
switches switches

High-Precision Positioning Switch

4 Metrol

No.10-2E
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. Electrical specification oOptions for output specification

ETransistor output

’ Character

- o= 1) Increase the output current to 100mA (Resistant load)
l Enable to drive a relay (MAX 100mA) or similar devices directly.”
2) Protection circuit in case of reverse connection
Option type for transistor output No break down even when the switch is connected wrongly

- - (between + and - terminals).
Option types for transistor output Output mode
i 3) Level conversion unit

Ut NPN-NO Level conversion (normally close to normally open, normally
TNB NPN-NC open to normally close)

TPA PNP-NO

Add to standard
product name

* When driving a relay by this unit, the repetitive accuracy would

TPB PNP-NC be lowered due to delay of the relay.
e.g. POB5DBTNA
Specification Outer dimension
Power supply voltage | DC12V-DC24V
Current consumption | Less than 10mA ‘Sf
Output current 100mA Resistance load
P swich HH==—-—F—== 3
Output mode ANormally open or B:Normally close ‘ S
Output specification NPN open collector or PNP open collector 120 (82)
Remaning voltage Less than 1V (50mA)
Leakage current Less than 0.8mA
Insulation resistance More than 100MQ with DC250V Megger
Protection circuit Protection circuit in case of reverse connection
Circuit diagram
NPN opencollector PNP opencollector
without LED with LED without LED with LED

B Precautions for switch connection

Always make sure to turn off the power before installing or removing | Improper Connections
switches. This is to prevent damage to the device caused by improper |
wiring or short-circuits of output lines.

3 NPN Output Switches PNP Output Switches
Photo MOS Output Type NPN Transistor Output Type : |Brown EX\“/ :| Short Brown 45y 404y
| -circuit
Switch |~ 12V~+24V Switch [~ 12V~+24V | | switch [Black ooyt () Switch [BBSK_outout — sport
i :| -circuit
[::: 4 : Blue _anp Blie _anp )

Output] Short-circuit — Output :| Short-circuit 1

GND () GND () . NPN Output Switches PNP Output Switches
i Brown Brown 12V~424V
| Incorrect
" | switch |Black GND Switch |Black | wiring (x)
l Incorrect . _Proper
: polarity (x) Blue ¢ wiring OK
: Blue 12V~ I2Ue ' GND

+24V

High-Precision Positioning Switch

4 Metrol
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. Electrical specification Options for output specification

I/F unit for contact type switch

B Specification B Character
Product name CL-1F 1) Protection for the dry contacts from inrush current
Power supply voltage DC24V +10% (ripple 5% or less) The interface unit is not needed, when using the switches
Power consumption 15mA under the contact rating.

- The contact point is unaffected by load current and protected
Input One contact signal

since the I/O circuits for the contact current of the touch
Output method Photo Mos relay switch are separated.

2) Increase the output current
Diagram | %l (C Enable to drive a relay or similar devices directly.
l__ _

When driving a relay by this unit, the repetitive accuracy would
be lowered due to delay of the relay.

Output level No-voltage floating output . .
- 3) Level conversion unit
Output capacity AC/DC200V (Max) 100mA(Max) Level conversion (normally close to normally open, normally
o Delay | 500us (Representing value) open to normally close)
Operating time
Spread | 10-20us

Operating temperature range | 0°C-50°C

HOuter dimension

Precautions for use I/F unit

1) Do not connect the load exceeding the output rating specified for each model. Terminal layout
Since the switching parts and interface elements may be damaged due to the In-phase | 1 4 |4 Inverted
flow of current in excess of the rating caused by noise or surge induction, output [ 5 8 ] output
place the switch at an adequate distance from any power lines or other 9 12
sources of noise.
13 14
2) Connect one switch to one I/F unit. % DC24V &
3) Select the installation location of I/F unit so that the cable length between the Switch input

switch and the I/F unit should not exceed 20m .

4) Since the I/F unit is not waterproof, protect it from moisture such as water and 6.4 35.2 ‘
oil. ‘ [~ \
5) In case of using Normally-open type switch with a LED indicator, I/F unit can Z
be used only when the LED is normally OFF and turns ON in operation. | N
Similaly, for Normally-Close type switch, the unit can be used only when the N
LED is normally ON and turns OFF in operation. =
6) This I/F unit is especially designed for the METROL switches, do not use this [VOTTOM.VEW]
I/F unit with the switch from other manufacturers.
No terminal block is provided.
B Connecting diagram with electrical load Refer to the following.
Panasonic: HC2-SFD-S
Photo MOS output type Omron: PYF-08A
10%
Connection diagram (Plural switches)
Switch AC/DC power When connecting plural switches to one plug-in type
input supply interface unit, refer to the diagram below.
(1)-(5), or (4)-(8)

Switch I/F unit Output
White ©O) @)
T8 &

mm

|/F unit

I/F unit o

o

In case used equivalent to In case used equivalent to al—Qg gg =
NPN open collector output form PNP open collector output form c
=

. It is available only for the
Within 20m switches without LED.

- Make sure no noise and inductive source.
- Overall length of the sensor side cables should not exceed
100mm.

High-Precision Positioning Switch

4 Metrol

No.10-2E
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. Cable related option entry

B Cable option format
The following cable related options are available.

| LED | | Cable length / protection Wire braid 3

T
12em*1 | *2 Cut off

mﬂ () Protective tube *4
AL =—

*1 Cord protection cannot be fitted to the 12cm section.  *3 Refer to following.
*2 Cord protection cannot be fixed on the LED side. *4 Applicable to cables of 5 or larger. Refer to following

HEType of cable
Cabtyre cable

Cabtyre cables are used as robot cables without any safety
compromise since the working voltage and current are low, though
cabtyre cables are not applicable to UL, CSA, EN or other safety
standards.

Precautions

1) Do not pull or twist the cable with excessive force. Max.30N (3kgf)

2) Precautions for protective structure (refer to P14-5)
3) When extending cable length, use cabtyre cable

having a cross-section area of at least 0.2mm?2.

Specification 4) The minimum bending radius is R7.

Conductor material Copper-tin alloy, tight winding (except for heat resistance cable)

Conductor resistance | 1Q/m (per 1 core) 5) The cable protector is detachable.

Sheath material PVC (Non-migrating styrene,

oil-resistant, alkaline-resistant) Disassembly Drawing

Example : STSO060PA Cable protector

s|l§3’?== [— THEA

=1

Minimum bending radius | 7mm

Outer diameter 2.8 (2-core)

¢4 (2-core, 3-core)
@5 (2-core, 4-core)
$5.5 (16-core)

Sheath color Black : 2-cores, 4-cores for Normally close

3-cores are for transistor output, CSF. Core-wire cable

Gray : 2-cores for Normally open

(Excludes High-precision MT-Touch Switch series) - Ultra-small precision PT-Touch Switch core-wire type (P3-4)
- CS-Touch Switch CSM core-wire type (P4-13)

- Mini Stopper Switch STM short type (P5-10)

Cross-section area / weight (Including sheath / 1m)

2.8 | 2-core | AWG 26 (0.151mm?) 10g Specification
- 2 . .
e 2-core | AWG 30 (0.063mm?) 169 Outer diameter $0.6 single core
- 2 1 .
o4 3-core | AWG 30 (0.063mm?) 89 Cross-section area | AWG 30 (0.05mm?)
5 2-core | AWG 30 0.063mm? 26 .
¢ ( ) 9 Tensile strength 15N
»5 4-core | AWG 30 (0.063mm?) 32g
»5.5 | 16-core | AWG 28 (0.08mm?) 40g
B Cable protection (Protective structure, Refer to P14-5)
Wire braid for protection Protective tube
Material : Steel wire, Clockwise Tight winding ) Used mainly in machining environment (Protection for cuttings).
Minimum bending radius : 7mm  _ o Connection (Not applicable to the cable having diameter smaller thang5)
Mark : W Tight winding 0.5 tube size : M8x1
: — Dimension:outer diameter@9
Minimum bending radius : 25mm )
. s
NE Mark:: P Switch side Machine side
«© - - — - _
. S
Precautions F’-E o e
LS iS)
1) Switch side is fastened with screws and machine side is simply cut. V
When extension is needed, use thereaded connection tube. 9 8
2) Since gaps are formed at bend section (especially at the attachment end) of Precautions
the wire braid, make sure the instruction of cuttings does not damage the
cable. 1) Switch side is screwed in and metal ring is attached to machine side.
3) Be careful not to damage the cable sheath as a result of crushing it during 2) Because protective tube is not flexible, clamp it to fix so as not apply
clamping. excessive force to the switch.
4) When binding it up and clamp with other cables, make sure not to apply 3) When binding it up and clamping with other cables, make sure not to apply
excessive force to the attachement end. excessive force to the attachement end.
5) Wire braids extend by their own weight. Fabricate wire braids slightly shorter 4) Cables are not waterproof.

than the cable length.

7-5 Py
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. Options contacting parts

B Detachable contacting parts (sold separately)
Fixed contacting parts

Outer dimension Product name Outer dimension Product name Outer dimension Product name

S@2 ball S¢3 ball Needle
M2.5

M2.5 0 o
222 / F4130W s¢3_ / F4150W s %lw F4129W
L HE’ Tungsten carbide a @ WE Tungsten carbide So1 Fﬁ:E:‘ Tungsten carbide
2 %LZ'S Q 5] 35] Q

@3 flat @5 flat Flat needle

M2.5 M2.5 2] -2
o @Y o £ F4131W - @m g Fa132w | 8 F4161W
L° e@i Tungsten carbide ©, SE Tungsten carbide =E= Tungsten carbide
> Q*g 6| 25| |5 L *SJ

Accessory for the fixed contacting parts : Spanner

This can make installation process easier and eliminate the risk of twisting the cable when adjusting
the signal point of the switch.

Outer dimension Product name Outer dimension Product name Outer dimension Product name
So2 ball S¢3 ball Needle
6.5%0.5 75405 14£0.5
Sp2 < M2.5 F4130AW s¢3 | M25 F4150AW M M2.5 F4129AW
® ,, ﬁi’g Tungsten carbide | « @ =1 Tungsten carbide Sp1 :WL;:E Tungsten carbide
5| 25 |85 5] 35 |85 S 09?68_5
¢3 flat ®5 flat Flat needle
6.510.5 65+05 16+0.5
) T M25 | F4131AW T M25 | F4132AW 3 3 M:2-5 F4161AW
s SHE{ Tungsten carbide | 2 @ SEE— = Tungsten carbide :%:[E Tungsten carbide
5 2.59\» 8.5 _bl 25\ 85 s 1291268.5

Accessory for the adjustable contacting parts : Locknut for adjustment and spanner

How to set the signal point with adjustable contacts Applicable models for fixed/adjustable contacting parts

Fine adjustment by the contact screw (about +0.5) High-precision MT-Touch Switch
The switch is locked in position with the nut. P10,/ P12 (P3-10)
Contact screw  Nut P10DH (P3-16)
- Able to prevent loosening - V
- Particularly convenient — _ _ =
for making internal corrections. V
Detected object =

Fine adjustment
Extracted from Technical Guide P14-6 ne adjusimen

High-Precision Positioning Switch

4 Metrol
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CNC MACHINE TOOLS SERIES

M Touch Probe Series for CNC Machine Tools IMTool Setter Series for CNC Machining Centers

B Tool Setter Series for CNC Lathes M Drill Bit Breakage Detection Sensor




Touch Probe Series for CNC Machine Tools

With Wire
Il 1pm Repeatability

- 3-Dimension

Tool Setter Series for CNC Machining Centers

Il 1pum Repeatability
* For Vertical Machining Centers ®20Contact TM26D -- - - P10-5
T24E-120---- P10-8
T20-120--- P10-11

Tool Setter Series for CNC Lathes

Il 1pm Repeatability

- Linear Type

Drill Bit Breakage Detection Sensor

B Pneumatic Drive Type

High-Precision Positioning Switch

4 Metroli
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Selection by application

Workpiece dimension
measuring /

centering / positioning /
thermal distortion
correction

All Purpose

3-Dimension

For Robots

K3E

3-Dimension

With Wire

Seating confirmation
between the workpiece
and the jig

For CNC Lathe /
Special Purpose
Machines

K3M

+X/Z 3-Direction

For Cylindrical
Grinding Machine

K2A “K2C

+X 2-Direction

E2A

Air Gap Sensors

Positioning of rotating
grind stone of CNC
grinder

DPA-SR1/LR1

Air Gap Sensors

8-2

High-Precision Positioning Switch

AA Metrol

No.10-2E

DPA-PLR2B |.




Small Type TM26D

For CNC
Machining Centers

Cylindrical Type

T24E |

For CNC Machining
Centers

Tool preset

Wear / breakage
detection

Square Type T20

For CNC Horizontal
Machining Centers

Horizontal Type T26K

For Small CNC
Machining Centers

Flat Type P21

For CNC Machining
Centers

Tool length & diameter
measurement

Swing Contact Type TD1

For CNC Lathes
Tool preset
Wear / breakage
detection

Linear Type HA

Drill bit breakage
detection

Swing Contact Type
H4E

Pneumatic drive Type DFM3

High-Precision Positioning Switch

,Mg_@i Metrol g.3
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CNC Machine tools series

Touch Probe Series for CNC Machine Tools

Summary

@ Touch probes can be used for measuring
workpiece dimensions, centering or positioning
by installing in CNC machines such as lathes,
machining centers, grinders, special-purpose
machines or robots.

@ \When the stylus makes contact with a workpiece
or table, a high-precision ON/OFF output signal is
generated and that is sent to the CNC or PC

device.

@An I/F unit for protecting the contact can be
provided internally or installed externally.

Features

1) The internal switch is of the contact type, has high precision, and is free of movement differential.

2) Since there is no need of an amplifier, there is no temperature drift caused by self-generation and temperature
characteristic of the sensor unit.

3) Outputs over-travel warning signal (Only E2A).

With pretravel

Without pretravel

Structure

High-precision, high-durable internal touch switch
able to be operated by movement of the stylus.

As the built-in contact serves as a swing fulcrum, the
ON — OFF signal is output instantaneously as the
fulcrum moves away.

Drawings for
basic structure

Precision touch switch

K2A

Movable contact

l 000

- m—

Stationary contact

K2C

- The finger needs to be pushed in from the position
in which the contact ball is in contact with the
workpiece until it starts operating. (for relative
position detection)

- As it starts operating at the moment it touches,
high-precision position detection is possible.

- Susceptible to occurrence of erroneous signals and

Features chattering caused by vibrations and impacts.
" Resistant to occurrence of erroneous signals and | . ferior contact life since contact switch are required
chattering caused by vibrations and impacts. to be hard and there are restriction on contact
- Material having low electrical resistance used for materials.
contact switch for extremely long contact life.
‘Kigh-Precision Positioning Switch
remec Metrol
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CNC Machine tools series
www.metrol.co.jp/en

Selection Guide

@A wide variety of dedicated
types depending on the
intended use.

All Purpose

3-Dimension
X X

71N\ t

K3E

For Robots

3-Dimension
X X

71N\

K3M

mp Application

Measuring workpiece
dimensions, Centering,
Positioning, Correcting
thermal distortion

With Wire

K2A

For CNC Lathe /
Special Purpose
Machines

+X / Z 3-Direction X

77— -

T

K2C

For Cylindrical
Grinding Machine

+X 2-Direction ¢><

T

E2A

Touch probes with wire

(mm)
Product name K3E K2A K2C K3M E2A
3-Dimension +X / Z 3-Direction | +X / Z 3-Direction | 3-Dimension +X 2-Direction
Direction NV V i i b v ¥
Y = D e Z—»@;iL Z —p = == |Y=> e Z—»@LIL
71Nt 7N t t
Pretravel Without pretravel | With pretravel | Without pretravel | With pretravel | With pretravel
Application Measuring outer diameter,inner diameter, Measuring end
end surfaces and centering For robots surfaces for grinder
I/F unit (P13-5) External Built-in/External External Built-in External
Page P9-5 P9-9 P9-11 P9-7 P9-13

High-Precision Positioning Switch
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. Touch Probe (with wire) Selection Parameters and Precaution

EStylus

EMounting

1. The Stylus length can be optionally selected. The
material may be changed depending on the length. (shaft
standard: stainless steel)

2. Tungsten carbide balls with a diameter of S$p2-d5 are
used for the contact.(except for K3E)

3. Accuracy and movement before operation vary according
to stylus length, mounting orientation and amount of
offset.

4. Use the shortest stylus as possible. Long stylus is more
likely to cause chattering and malfunctions due to
vibrations or impacts.

5. The stylus should be firmly fixed to the sensor head.

6. Remove adhesion of coolant or cutting chips onto the
stylus in order to prevent variations in signal point.

7. Replace the stylus when it is worn or stuck with foreigh
substances which cannot be cleaned up.

8. The larger ball contact reduces the effect of the surface
finish of the workpiece being inspected, avoiding
erroneous masurement.

B Shear screw

1. Once a horizontal overload is applied to the stylus, the
shear screw breaks to protect the interior.

2. Replace the shear screw by referring to the instruction
manual. Replacement by a wrong procedure may result
in damaging the interior.

B Contact structure (Output mode)

Output mode (Contact structure)

The contact is normally closed (ON) and
opened during operation (OFF).

Available with and without pretravel.
Malfunctions(disconnection / contact troubles)
diagnosed using interlock (fail-safe).

NC
(b contact)

Contact normally open (OFF).
NO

(a contact) Closed during measurement (ON).

All NO types have pretravel.

Circuit diagram

Nomally closed (NC) Nomally open (NO)

[ O

High-Precision Positioning Switch

4 Metrol

No.10-2E

- The shape of the mounting portion depends on the
model. Please refer to each product page.

- Directional pins are used for +X, Z 3-Direction type
(K2A, K2C)

B Cables

1. Do not pull on cables with excessive force (up to about
30N (3 kgf)).

2. The cable bending radius should be R7 or more.

3. Since switch contacts may be damaged by the current
higher than the rated due to induction of noise and
surges, install cables as far away from motor power
sources and noise sources a s possible (particularly
when bundling cables).

4. Do not damage cables during wiring. This impairs water
resistance capacity.

5. Cover cables with protective tubes when there is a risk of
damaging to cables by the usage environment. Minimum
bending radius when using protective tubes is R25.

M Electrical

1. Contact rating: DC5V - DC24V
Steady current :10mA or less (Rush current : 20mA or
less)

2. Make electrical connections so that the sensor is
grounded when the machine body is grounded.

3. As the sensors with LED have polarity, please be aware
of the (+) (-) connection. Recommended value of 10 mA,
resistive load. Limit the LED forward current below
10mA.

4. In the case of using I/F unit, refer to P13-5 for output
specification.

B Connectors (refer to P13-4)

Cables can be branched between the sensor and machine
with connectors, thereby facilitating assembly and
maintenance. these connectors are waterproof, and highly
durable.

» Connectors
The connector is attached at a midpoint in the cable

(distance from sensor : 1m)

Note: Do not pull the cable when remove the connector.
Press the connector firmly until it tightly fits with
O-ring.



. Touch Probe (with wire) Selection Parameters and Precaution

B Protective covers

Protective cover are for preventing damage to rubber boots
and impairment of water-resistance or dustproofing caused
by metal fragments and other cutting.

1) Protective covers are not provided for some products.
In that case, an extra cover is needed to protect rubber
boot from damaging by cutting chips.

2) Even for products with boots protective covers, please
consider the mounting orientation, direction of the chips
and coolant and the like to make sure that chips and
coolant do not get accumulated within the boots
protection cover.

B Proper Tool Contact

1) Ensure that the workpiece touches the contact along a
straight line in the direction in which it is pushed.

2) Do not excessively press the stylus to the stroke end.
It may damage the sensor or the workpiece.

3) Set to a lower speed in the case of measuring
workpieces made of flexible materials such as aluminum
or resin. However, operating speed slower than
10mm/min is not recommended.

4) Even for the same work, changing the operation speed
will cause errors in accuracy.

Note : Please be sure that the operating speed when the
contact that has been pushed in is returned to the
original state is within the range in which the contact
can follow the work. When it is rapidly returned, the
internal may be damaged in reaction.

Similarly, do not return it rapidly when testing it with
a finger during installation, cleaning, etc.

e N
@®Requesting Quotation

- Send us the quotation request along with attached
spec sheet (with additional requirement if any) by
Fax/E-mail.

FAX: +81 42 528 1442/
Email: touchsensor@metrol.co.jp

- The format (figure number) is determined when the
delivery specification figure is submitted.

@Ordering Replacement and Spare Parts

- Please specify the product name (model name) on the
nameplate attached to the product.

- Please add an "H" after the product No. when not
requiring accessories such as an I/F unit or relay cable
(machine side). Please add an "S" when ordering a set.

- J
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Touch Probe Series for CNC Machine Tools
www.metrol.co.jp/en

Touch Probe for CNC Machine Tools

3-Dimension (all-round) Type

M Touch probes for CNC Machine Tools are used for
measuring of workpiece dimensions, centering
and positioning.

B Standard specifications B Circuit diagram

K3E

(mm)

Product name Built-in I/F unit (Standard)

Contact structure

NC (Normally closed)

Output mode

NO (Normally open)

O ORANGE DC24V

E GREEN ]
YELLOW

NO (Inverted-output)
Photo MOS

Pretravel 0 Ne b
BLACK ov
Stroke* X,Y=£7° Z=3 °
— P ly voltage : DG24V
Repeatability 0.001 (20) pﬁaiiiiﬁ‘s’uﬂ&f??enoﬁi

(Recommended operating speed of 50 - 200mm/min) Output capacity : DC60V 100mA (Resistance load)
Contact life time 3million
Protective structure | IP67 BMPrecautions

Contact force” X,Y=0.5N Z=5.5N - As the built-in contact serves as a swing fulcrum, excessive
operation speed will accelerate the deterioration of the
contacts. In addition, as the contact material with low
electrical resistance cannot be used, it needs to be energized

only during measurement to protect the contact life.

Contact material
Cable

Tungsten carbide ball

Oil resistant 5 / 4 cores
Tensile strength 30N, Minimum bending R7

Operating temperature range| 0°C-60°C (Ice-free)
* with stylus (F-R40T-405)

- Operating speed slower than 10mm/min is not
recommended.

ePrecautions for Touch Probe...P9-7
ePrecautions for Sensor Connecting...P13-2
eTechnical Guide...P14-1

eCable Options...P13-4

Stylus list (mm)

Product N Material Ball D g M3

roduct No.
u Ball Shaft D ¢d L1 L2 i@é
> D = -

F-R60C-405 Ceramic 6.0 3 40.5 33 i .

F-R50T-405 5.0 25 40.5 33 L2 J Lg
e e A | 4

F-R40T-405 | Ruby | Tungsten | 4.0 20 | 405 33 L1

carbide
F-R30T-405 3.0 1.5 40.5 33
F-R20T-205 2.0 0.8 20.5 13
Tungsten |High speed
F-T10H-155 carbide steel 1.0 0.7 15.5 8

High-Precision Positioning Switch
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K3E 3-Dimension (all-round) Type

Touch Probe Series for CNC Machine Tools
www.metrol.co.jp/en

HOuter dimension

Touch Probe for CNC Machine Tools

K3E-100

X F-R40T-405 KE01501 M16 X1

®1.5%°'D1.5

X
Y—\b‘{?}{— Z—> 7—

Nt

Stylus Shear screw

33 5
40.5 | 10 | 31.5 55
60.5 7.7
111.7
K3E-103 2-955
@®Mounting method o
Flange (optional) %

60.5 (38)

111.5

Specification sheet

E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M g

Optional specifications (Bold : Standard)

Date:(mm,dd,yy)

Stylus No. (refer to the left page)

(Standard : F-R40T-405)

I/F unit (Output mode) [JNO : Nomally open [ ] NC : Nomally closed

Mouting method ] M16x1 [ Flange

Cable options

Connector (Refer to P13-4) | [] Not required

[] Connector *

Length / Cable protection [15m [J10m [ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side

1m [ Notrequired [ Protectivetube1m []Wire braid1m

when connector is selected | \jachine side

[15m [J10m  [] Not required [] Protective tube 4 m [] Wire braid 4 m

Company How to order
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title
m E-mail E-mail E-mail
Customer name
} METROL } } Quotation
Address = & LA W &
[ P ”
—= T24E-04-19
TEL
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place
FAX and send to Metrol. ~ on spec sheet is sent.  the specific model. an order.
i ™ E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp

— Copy this page and use repeatedly —
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Touch Probe Series for CNC Machine Tools
Touch Probe for CNC Robots ! ' wirarmetrol so.nren

3-Dimension (all-round) Type

M Touch probes for CNC Robots are used for
measuring of workpiece dimensions, centering
and positioning.

B Compatible with high-speed contacts for robots.

M Free of lobing phenomena.

MStandard specifications M Circuit diagram
Product name K3M

LED x 2 B-O ORANGE  DC24V+10%
Contact structure | NO (Normally open) =
GREEN

NC (I rted output]
Output mode NC (Normally closed) E/ @ ] NG (iverted outpu)
Pretravel X,Y=+0.4* Z=0.1 veLLow - DG
Stroke X, Y=+10* Z=4 NO OBLACK 0OV

- X . Power supply voltage : DC24V+10%

Repeatability 0.03 (At operating of speed 500 - 1000mm/min) Power consumption : 10mA

0.01 (At operating of Speed 100 - 200mm/min) Output capacity : DC60V 100mA (Resistance load)

Contact life time | 3 million
Protective structure | IP67 B Precautions
Contact force X, Y=1N* Z=3N

- Rubber materials used in some products are applicable to

Contact material | Tungsten carbide ball water-soluble coolants and alkaline liquids. (Refer to P14-5)
Cable Oil resistant d5 / 4cores - Operating speed slower than 10mm/min is not

Tensile strength 30N, Minimum bending R7 recommended.
LED lamp Default : LED OFF / Operating : LED ON

ePrecautions for Touch Probe...P9-7

QOperating temperature range| 0°C-60°C (Ice-free)

ePrecautions for Sensor Connecting...P13-2
* with stylus length of 35.5mm (F635) eTechnical Guide...P14-1

e(Cable Options...P13-4

HEOptions
Stylus list
D | ¢d L2 | Stylus No.
F615 F625 F635 F645 F655 Ball D - M3

5 3 |within15| L1 | 155 | 255 3.5 | 455 | 555 ! s
L2 | 65 15 15 15 15 — P e S

F614 F624 F634 | F644 F654
4 2.5 |within15| L1 15.5 255 35.5 455 55.5
L2 6.5 10 10 10 10 -2
F613 F623 F633 F643 L1

3 1.8 | within8 | L1 15.5 25.5 35.5 45.5
L2 6.5 8 8 8

F612 F622 F632 F642

2 1.2 | within5 | L1 15.5 25.5 35.5 45.5
L2 5 5 5 5

High-Precision Positioning Switch
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Touch Probe Series for CNC Machine Tools

K3 M 3-Dimension (all-round) Type www.metrol.co.jp/en
Touch Probe for CNC Robots

HOuter dimension

K3M F635
2-LED lamp

Shearscrew ~ __ \ = —— 7% | _—I= =~

Tungsten carbide ball Sp5 T - N
/ M
Directivity not required \é glu 8 \ EE '-‘N" ;‘/ \“ °
171 & ® ~ S -1« g (3]
\ ‘ >‘</ ‘ X = v\l\ //
Y_;'{{}:\_ > _ - 7‘0:1—M4 D8
35°
35.5 357 11
40 97
(137) 3

Protective cover : Mostly for downward (horizontal installation possible)

eMounting method
Flange (Optional)

[l
| |
| |
|

R |

——T

¢ 60

P B

hl
|
'
S
|
'
|

-

Ja—

1 |
| |
| |
L1

Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Optional specifications (Bold : Standard) Date:(mm,dd,yy)
Stylus No. (refer to the left page) (Standard : F635)
I/F unit (Output mode) [ INC : Nomally closed [ ] NO : Nomally open
Mouting method [] Bottom screw [J Flange

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *
Length / Cable protection [15m [J10m [ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired []Protective tube 1 m []Wire braid 1 m
when connector is selected | \jachine side O5m 10 m [ Not required [] Protective tube 4 m [] Wire braid 4 m

How rder
Company ow to orde
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title
m E-mail
Customer name
Quotation
&
Address o ) ] Order
v 5 T24E-04-19
TEL
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place
FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.
E-mail ™ E-mail: touchsensor@metrol.co.jp
-mal PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
— Copy this page and use repeatedly —
‘Kigh-mcision Positioning Switch
remec Metrol

No.10-2E




Touch Probe for CNC Lathe / Touch Probe Series for CNC Machine Tools
Special Purpose Machines www.metrol.co.jp/en
+X/Z 3-Direction Type (with pretravel)

B Touch probes for CNC lathes a reused for
measuring inner diameter, outer diameter,
and end surfaces.

MStandard specifications (mm)
Product name K2A Cable Oil resistant ¢5 / 4cores
Contact structure / Tensile strength 30N, Minimum bending R7
Outout mode NC (Normally closed) .

P LED lamp Default : LED OFF / Operating : LED ON

Pretravel X=0.6" Z=0.1 Operating temperature | 0°C-60°C (Ice-free)
Stroke X=+8" Z=4 range (CL-1F Operating temperature range : 0°C-50°C)
Repeatability 0.001 (Recommended operating speed * with stylus length of 35.5mm (F635)

of 50 - 200mm/min)

Contact life time | 3 million

- Precautions
Protective structure | IP67 -

Contact force X=1N* Z=2.5N - Rubber materials used in some products are applicable to
water-soluble coolants and alkaline liquids. (Refer to P14-5)

Contact material | Tungsten carbide ball

Contact rating DC5V - DC24V Steady Current: 10 mA or less

Rush Current: 20 mA or less
Limit the LED forward current below
10mA.

- Operating speed slower than 10mm/min is not
recommended.

ePrecautions for Touch Probe...P9-7

ePrecautions for Sensor Connecting...P13-2
eTechnical Guide...P14-1

eCable Options...P13-4
M Options
Stylus list
D od L2 | Stylus No. Ball D o M3

F615 | F625 F635 | F645 F655 | : © .
5 3 |within 15 | L1 15.5 25.5 35.5 45.5 55.5 _>@<_ — &

2| 65 15 15 15 15
F614 | F624 | F634 | F644 | F654 P
4 | 25 |within15|L1 | 155 | 255 35.5 | 455 | 55.5
L2 | 65 10 10 10 10 L

F613 F623 F633 F643

3 1.8 | within8 | L1 15.5 25.5 35.5 45.5
L2 6.5 8 8 8

F612 F622 F632 F642

2 1.2 | within5 | L1 15.5 25.5 35.5 45.5
L2 5 5 5 5

High-Precision Positioning Switch
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Touch Probe Series for CNC Machine Tool
K2A +X / Z 3-Direction Type (with pretravel) oueh Trobe Series Tor o co. e

www.metrol.co.jp/en

Touch Probe for CNC Lathe / Special Purpose Machines

HOuter dimension

K2A F635 S45 LED lamp .3
Stylus Shear screw
Tungsten carbide ball Sp5 11
® 58
@ Its) E% FSEE 581e<
<t % (] P al
0 T e T u w0 o
X hS) ® 7}5 A3
* 35.5
Andia—— 56.5 ‘ 67 8
t (131.5) 2
Protective cover : Mostly for downward/ horizontal installaton =~ 77— 7 FE i U
T T - NP
******** } 1 [
@®Mounting method o »m,,,;kﬁ L L
. mﬁ [ S \\ & N\ // ’\
Flange (optional) ! | i \ ‘ T )
| | K
; L
@Circuit diagram i N
2-95.5
Built-in I/F unit (standard)
3o ORANGE DC24V
LED GREEN - NG (In-phase)
p i f Z ] Photo 1108 = DC24V10%
YELLOW DC for AC/DC
NC 0BLACK 0V circuit
Power supply voltage : DC24V Power supply voltage : DC24V+10%
Power consumption :10mA Power consumption : 15mA
Output : DCB0V 100mA (Resistance load) Output capacity : DC200V 100mA
AC200V 100mA

Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -
Optional specifications (Bold : Standard)

Date:(mm,dd,yy)

Stylus No. (refer to the left page) ( Standard : F635)

I/F unit (Output mode) [] Built-in (] NC : Nomally closed [ ]NO : Nomally open)
] External CL-1F(Output both NO and NC. Refer to P13-5)

Mouting method [ ] Bottom screw [ ] Flange

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *

Length / Cable protection [15m [J10m [ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired []Protective tube 1 m []Wire braid 1 m

when connector is selected | \jachine side O5m 10 m [ Not required [] Protective tube 4 m [] Wire braid 4 m

How rder
Company ow to orde
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title
m E-mail
Customer name
Quotation
&
Address o Order
v 5 T24E-04-19
TEL
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place
FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.
, & E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
— Copy this page and use repeatedly —
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Touch Probe for CNC Lathe /
Special Purpose Machines

BStandard specifications

Touch Probe Series for CNC Machine Tools

www.metrol.co.jp/en

+X/Z 3-Direction Type without pretravel)

M Touch probes for CNC lathes are used for
measuring of inner diameter, outer diameter,
and end surfaces.

Product name

K2C

Contact structure

NC (Normally closed)

Output mode

NC (Normally closed) or NO (Normally open)
(when using an external I/F unit CL-1F)

(mm)

Cable Oil resistant 5 / 2 cores
Tensile strength 30N, Minimum bending R7
LED lamp Default : LED ON / Operating : LED OFF

Standard accessory

External I/F unit CL-1F (Refer to P13-5)

Pretravel 0
Stroke X=+8* Z=4
Repeatablity 0.001

(Recommended operating speed of 50 - 200mm/min)

Contact life time

300,000

Protective structure

IP67

Contact force

X=0.4N* Z=2.5N

Contact material

Tungsten carbide ball

Contact rating

DC5V - DC24V Steady Current: 10 mA or less
Rush Current: 20 mA or less

Limit the LED forward current below 10mA.

Operating temperature
range

0°C-60°C (Ice-free)
(CL-1F Operating temperature range : 0°C-50°C)

* with stylus length of 35.5mm (F635)

B Precautions

- Rubber materials used in some products are applicable to
water-soluble coolants and alkaline liquids. (Refer to P14-5)

- Operating speed slower than 10mm/min is not

recommended.

ePrecautions for Touch Probe---P9-7

ePrecautions for Sensor Connecting---P13-2
eTechnical Guide---P14-1
eCable Options---P13-4

B Options
Stylus list
D ¢d L2 Stylus No.
F615 F625 F635 F645 F655
5 S within 15 | L1 15.5 25.5 35.5 455 55.5
L2 6.5 15 15 15 15
F614 F624 F634 F644 F654
4 2.5 |within15 | L1 15.5 255 35.5 45.5 55.5
L2 6.5 10 10 10 10
F613 F623 F633 F643
3 1.8 within 8 | L1 155 25.5 35.5 45.5
L2 6.5 8 8 8
F612 F622 F632 F642
2 1.2 | within5 | L1 155 25.5 35.5 45.5
L2 5 5 5 5
‘Kigh-Precision Positioning Switch
remec Metrol

No.10-2E
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Touch Probe Series for CNC Machine Tools
www.metrol.co.jp/en

K2 C +X / Z 3-Direction Type (without pretravel)
Touch Probe for CNC Lathe / Special Purpose Machines

HOuter dimension

K2C
¢X
= S45 2-LED lamp
f Shear screw T .3
Tungsten carbide ball Sp5 \J I
® -
@ sy | [ g 38
B R 2 S
B hs31 AT
Q)
35.5 3.
56 55
(111) 2
oCircuit diagram

K2C

e —— Bl

I I

} } CL-1F (Refer to P13-5)

I I F———————n

| | } DC24V+10%

I

I |

! | | for AG/DG

| } } circuit

I

1 1 g

I I |

| [ |
Power supply voltage : DC24V+10%
Power consumption : 15mA
Output capacity : DC200V 100mA

AC200V 100mA
Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -
Optional specifications (Bold : Standard) Date:(mm,dd,yy)

Stylus No. (refer to the left page) ( Standard : F635) ‘

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *

Length / Cable protection [15m [J10m [ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired []Protective tube 1 m []Wire braid 1 m
when connector is selected | \jachine side O5m 10 m [ Not required [] Protective tube 4 m [] Wire braid 4 m

How rder
Company ow to orde
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title
m E-mail
Customer name
Quotation
&
Address - Order
v 5 T24E-04-19
TEL
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place
FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.
, & E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
— Copy this page and use repeatedly —
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Touch Probe for CNC Cylindrical Grinders

B Standard specifications

2

(mm)

Touch Probe Series for CNC Machine Tools
www.metrol.co.jp/en

+X/Z 2-Direction Type

M Touch probes for CNC cylindrical grinders are
used for measurement of workpiece end surfaces.

B Precautions

Product name

E2A

- If grinding powder accumulates on the rubber boot, please

Contact structure

NC (Normally closed)

rinse with coolant or clean it.

Output mode

NC (Normally closed) or NO (Normally open)
(when using an external I/F unit CL-1F)

Rubber boot

Pretravel*

Less than 0.5

Stroke*

+7 (Approx. 5°)

- Rubber materials used in some products are applicable to
water-soluble coolants and alkaline liquids. (Refer to P14-5)

Repeatability

0.002(Recommended operating speed of
50 - 200mm/min)

- Operating speed slower than 10mm/min is not
recommended.

@Precautions for Touch Probe---P9-7

Contact life time | 3 million
Protective structure | IP67
Contact force* 1.2N

@Precautions for Sensor Connecting---P13-2

Contact material

Tungsten carbide ball

@Technical Guide:--P14-1

Contact rating

DC5V - DC24V Steady Current:
10 mA or less, Rush Current: 20 mA or less
Limit the LED forward current below 10mA.

@Cable Options---P13-4

Cable Oil resistant ¢5 / 4 cores HOptions
Tensile strength 30N, Minimum bending R7 Stylus holders (for E2A)
LED lamp Default : LED ON / Operating : LED OFF Stylus holder No.
Standard accessory | External I/F unit CL-1F (Refer to P13-5) FO1 F02 FO3 Fo4 FO5
Operating temperature | 0°C-60°C (Ice-free) H1 10 15 20 25 30
range (CL-1F Operating temperature range : 0°C-50°C) H2 | 235 28.5 33.5 38.5 43.5
Over travel signal 06
Output mode NC (Normally closed) Stylus / i
i = T
Contact rating DC24V 20mA(MAX) e T
* with stylus length of 54.5mm (1025D) )
Stylus list
i Ball D o M3
D ¢od L2 Stylus No. © -
F615 F625 F635 F645 F655 e @ = — B
5 3 |within15| L1 | 155 25.5 35.5 45.5 55.5 i %
L2 6.5 15 15 15 15 L1
F614 F624 F634 F644 F654 3 Drill hole
4 2.5 |within15 | L1 15.5 255 35.5 455 55.5 2065D (for E2A only) For tighening
Tungsten carbide ball Sp 3 M3 D6
L2 | 65 10 10 10 10 T
F613 F623 F633 F643 545 8
3 1.8 | within8 | L1 15.5 25.5 35.5 45.5 F16190 E2A' ")
or only 2.5 Drill hole
L2 6.5 8 8 8 2-Tungsten carbide ball Sp3 / Fortightening
F612 F622 F632 F642 : g
2 | 12 |within5 | L1 | 155 255 355 | 455 =
L2 5 5 5 5
. High-Precision Positioning Switch
METROS Met rOI
F /s 9 9
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E 2 A . . Touch Probe Series for CNC Machine Tools
+X 2-Direction Type www.metrol.co.jp/en

Touch Probe for CNC Cylindrical Grinders

HOuter dimension

E2A
LED lamp
s41 12 83 4—p45
* X Shear screw / Counter bore 8 D4.5
— o= 1025D ‘ R
4 Stylus b <§§
e I — L O /5
— [aVI <]
54.5 |
80 ! 100 1
(180)
1024D
Tungsten carbide ball Sp3 Stylus holder } “ I i
| |
- S O I ]Emm—= o
:1 | T | IH=||||||||||| 70[ &
= 1 f 2
2
@ . - -
@Circuit diagram
E2A CL-1F (Refer to P13-5)
i
| } DC24V10%
| | for AC/DC
} } circuit
| |
! |
| |
| } Power supply voltage : DC24V+10%
} NC } YELLOW _ Power consumption : 15mA
} } GREEN ] Over travel signal Output capacity : DC200V 100mA
o _ AC200V 100mA
Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -
Optional specifications (Bold : Standard) Date:(mm,dd,yy)

Stylus No. (refer to the left page) ( Standard : F635)

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *
Length / Cable protection [15m [J10m [ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired []Protective tube 1 m []Wire braid 1 m
when connector is selected | \jachine side O5m 10 m [ Not required [] Protective tube 4 m [] Wire braid 4 m

How to order
Company . Howtoorder
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title : : :
E-mail
Customer name
Quotation
&
Address - Order
L 5 T24E-04-19
TEL . . . .
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place
FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.
, & E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
— Copy this page and use repeatedly —
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CNC Machine tools series

Tool Setter Series for CNC Machining Centers

Summary

@ Metrol tool setters with built-in "High-precision
precisioning position switches" are used in CNC
machine tools including CNC machining centers.

@In addition to presetting tool length, tool setters
can be used to detect wear and breakage and

correct thermal distortion.

X

Features

JEp——

l

1) As the signal is output by directly contacting the leading edge of the tool, it does not cause false positives and has high

reliability.

2) The internal switch is of the contact type with high precision (repeatability: 1 um), and is free of movement differential.

3) Since there is no need of an amplifier, there is no temperature drift caused by self-generation and temperature
characteristic of the sensor unit.

4) Dustproof and waterproof structure has superior durability even under harsh conditions caused by the presence of coolant

and cuttings.

5) Outputs over-travel warning signal (except for TD1).

Product List (mm)
Type Small Type Cylindrical Type
Contact diameter @20 @20 @40 ®60
Contacting part Stationary Stationary Replaceable
Stroke 5 12
Bearing Metal bearing Linear bearing
Over travel signal Equipped Equipped
Output mode NO NO/NC
Product name TM26D T24E-120 T24E-240 T24E-260
Page P10-5 P10-8 P10-9 P10-10
Type Square Type Horizontal Installation Type For Small Diameter Tool Measurement |For Length and Diameter Measurement
Contact diameter ®20 ®20 @10 ®20
Contacting part Stationary Stationary Stationary Replaceable
Stroke 12 6 5 1-2 (depending on directions)
Bearing Linear bearing Metal bearing -
Over travel signal Equipped Equipped Not equipped
Output mode NO/NC NO NC NO
Product name T20-120 T26K P21 TD1
Page P10-11 P10-13 P10-15 P10-17

High-Precision Positioning Switch
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CNC Machine tools series
www.metrol.co.jp/en

Selection Guide

mall Type

$20 Contact
Stationary Type
— P10-5

$20 Contact
Stationary Type
— P10-8

$40 Contact
Replaceable Type
— P10-9

$60 Contact
Replaceable Type
— P10-10

For CNC
Machining Centers

$20 Contact
| Stationary Type
} — P10-11

$10 Contact
Stationary Type
— P10-15

For Small Diameter
Tool Measurement

$20 Contact
B Replaceable Type
— P10-17

For Length and
Diameter Measurement

For CNC i $20 Contact
. o Horizontal ]
Horizontal Machining Centers Installation Type Siatlf?gﬁq ;ype

High-Precision Positioning Switch
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. Tool Setter Selection Parameters and Precautions

B Contacting Part

B Pretravel (Distance up to signal point)

1. Contact Diameter

+ Contact diameter can be selected to match the tool (end
mill cutter diameter, drill diameter).

2. Stationary Contact Type

* The surfaces of stationary contacts are polished following
assembly to ensure proper parallelism with the datum
mounting surface.

* If the contact surface is worn out or damaged, it must be
replaced with the sensor.

3. Replaceable Contact Type

« If the contact surface is worn out or damaged, it can be
replaced by the customer.

* The user is able to easily make the contact surface parallel
again following replacement.
(Parallelism can be ensured simply by
aligning the parallel mark on the
contact when installing.)

Parallel mark

*Please indicate the "Contact No." or "Product
name" when ordering replacement parts.

*Do not replace a contact with that of
different diameter since this can cause
a change in contact force.

B Contact Structures (Output mode)

Output mode (Contact structure)

The contact is normally closed (ON) and
NC opened during operation (OFF).
(b contact) | Ayailable with and without pretravel.

Fault diagnosis (disconnection, contact trouble)

can be performed by interlocking. (fail-safe)

Contact normally open (OFF).
Closed during measurement (ON).
All NO types have pretravel.

NO
(a contact)

Circuit diagram

Nomally Closed(NC) Nomally Open(NO)

. © ©

High-Precision Positioning Switch

4 Metrol
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Without pretravel :

When the contact is pushed in, the signal output switches
immediately.

As the push-in amount is small, load on the tool will be less.
Vibration and impact may cause chattering.
With pretravel :

The contact needs to be pushed in by about 0.5 mm until the
signal output is switched.

Chattering will occur less even when there is vibration or
impact.

B Contact Force

Amount of force required for contacting part to move
from free position to signal point. (Unit :N)

1. The contact force will increase in accordance with the
pushing amount of the contact. (depending on the spring
constant)

2. Contact force is set in the specified mounting orientation.
This mounting orientation is the vertical orientation unless
otherwise specified.

3. When using a vertical mounting type in horizontal orientation:
Contact force increases by the weight of the movable unit.
This requires caution particularly in case of large-diameter
contacts and low levels of contact.

4. When using the horizontal mounting type vertically. The
contact force decreases according to the weight of the
movable part. It may cause the zero reset error.

B Mounting

1. When mounting a tool setter at a right angle to the main
axis directly on a table or angle plate, clean the mounting
surface and tighten all bolts securely.

2. When using it by moving the tool setter, please be aware
of the temperature change, rigidity and the like of the
bracket and guide in order to obtain the repeatability of the
position (right angle, parallelism) of the contact surface in
the measurement position.

B Cables

1. Do not pull on cables with excessive force (up to about 30 N (3 kgf)).

2. The cable bending radius should be R7 or more.

3. Since switch contacts may be damaged by higher current
than the rated due to induction of noise and surges, install
cables as far away from motor power sources and noise
sources as possible (particularly when bundling cables).

4. Do not damage cables during wiring. This can impair water
resistance.

5. Cover cables with protective tubes when there is a risk of
damage to cables by the usage environment. Minimum
bending radius when using protective tubes is R25.



. Tool Setter Selection Parameters and Precautions

M Electrical

BProper Tool Contact

1. Contact rating : DC5V - DC24V
Steady current : 10mA or less (Rush current : 20mA or less)

2. Make electrical connections so that the sensor is grounded
when the machine body is grounded.

3. As the sensors with LED have polarity, please be aware of
the (+) (-) connection. Recommended value of 10 mA,
resistive load.

When using the sensor with LED, limit the current below 10mA.

B Connectors (Refer to P13-4)

Cables can be branched between the sensor and machine with
connectors, thereby facilitating assembly and maintenance. These
connectors are also waterproof, and have superior durability.

There are two types of connectors available and both types are rated IP67.

* Direct-out Connectors
The connector is attached to the sensor head (can not be
attached in case of small diameter sensors).

+ Connectors
The connector is attached at a midpoint in the cable
(distance from sensor: 1 m)

Note: Do not pull the cable when you remove the connector.
Push the connector firmly until it tightly fits with O-ring
and make sure the protective ring is fastened.

B Air Pipes

1. These pipes are used to blow off cuttings or coolant that
have adhered to the contact surface or tool. Oil or debris
adhered to the contact surface that cannot be blown off
should be periodically removed by cleaning.

2. The threaded coupling on the end of the air pipe is designed to
break when subjected to strong impacts by the tool or cuttings.

3. The diameter of the air pathway should be at least @ 2.

B Protective Covers (Refer to P14-5)

Protective covers are for preventing rubber boots form
damage, and preventing from impairment of water-resistance
and dust proofing caused by metal fragments and other
cuttings.

1. Protective covers are provided as standard specifications.

2. When there is no risk of damage to rubber boots caused
by plastic or wooden chips or cuttings, sometimes it may
be more effective to wash off any coolant and blow off any
debris with air instead of attaching a protective cover boot.

3. Install an extra cover saperately so as to avoid direct contact
by high-pressure coolant or heavy cuttings.

4. Clean the protective cover when there is the risk of cuttings
and other debris having accumulated to where they impair
movement or return. (Use caution when blowing off
accumulated material with air since this can cause the material
to be blown into the protective cover.)

1. Ensure that the cutting tool makes contact along a straight
line in the direction in which it is pushed.

2. Do not allow the sensor to push in excessively beyond the
sensor stroke. The sensor or blade may be damaged if
pushed in excessively.

3. When measuring the tool length, touch the contact without
rotating the tool.

4. When measuring the tool length, touch the contact upon
reversely rotating the tool.

5. Set to a lower speed in the case of a narrow drill diameter
(©0.5-0.9 mm).
However, operating speed slower than 10mm/min is not
recommended.

6. Even for the same tool, changing the operation speed or
the contact point to the contact will cause errors in
accuracy.

Note: Please be sure that the operating speed when the
contact that has been pushed in is returned to the
original state is within the range in which the contact
can follow the tool.

When it is rapidly returned or the tool is shifted
horizontally, the internal may be damaged in reaction.
Similarly, do not return it rapidly when testing it with a
finger during installation, cleaning, etc.

Finger

p
@Requesting Quotation

- Send us the quotation request along with attached spec
sheet (with additional requirement if any) by Fax/E-mail.
FAX: +81 42 528 1442/ Email: touchsensor@metrol.co.jp

- The format (figure number) is determined when the
delivery specification figure is submitted.
@Ordering Replacement and Spare Parts

- Please specify the product No. (model name) on the
nameplate attached to the product.

- Please add an "H" after the product No. when not requiring
accessories such as an I/F unit or relay cable (machine side).
Please add an "S" when ordering a set.

High-Precision Positioning Switch
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Tool Setter Series for CNC Machining Centers
www.metrol.co.jp/en

Small Type

$20 Contact

M Tool setters for CNC machining centers are used
for precise blade positioning, and detection of the
wear and breakage.

M Circuit diagram

M Standard specifications (mm)
Product name TM26D

Contact diameter | 20

Contacting part Stationary type

Surface finishing | Grinding 4s

Contact material

Tungsten carbide

Contact structure

NC (Normally closed)

Output mode

NO (Normally open)

Pretravel 0
Stroke 5
Repeatability 0.001

(Recommended operating speed of 50 - 200mm/min)

Contact life time

3 million

Protective structure

IP67

Contact force

1.5N (Installation position: Vertical)

Cable Oil resistant 4.8 / 6 cores
Tensile strength 30N, Minimum bending R7
LED lamp Default : LED OFF / Operating : LED ON

Operating temperature range

0°C-60°C (Ice-free)

Over travel signal (built-in microswitch)

Output mode

NC (Normally closed) "About 2.5mm from skip signal"

Contact rating

DC24V 100mA resistance load

High-Precision Positioning Switch

4 Metrol

No.10-2E

ORED DC24v

BROWN NO (Inverted-output)
] Photo MOS
ORANGE — DC
O GRAY oV
NC BLUE
Power supply voltage : DC24V

Power consumption : 10mA
Output capacity : DC60V 100mA (Resistance load)

] Over travel signal

B Precautions

*Although a protective cover is provided with the
sensor, an extra cover is needed separately to prevent
high pressure coolant or heavy cuttings from entering
inside and accumulating in the body.

*Rubber materials used in products are applicable to
water-soluble coolants and alkaline liquids.
(Refer to P14-5)

*Operating speed slower than 10mm/min is not
recommended.

@Tool Setter Selection Parameters and Precautions---P10-3
®Precautions for Sensor Connecting---P13-2

@®Cable Options---P13-4

@®Technical Guide:--P14-1



T M 26 D Tool Setter Series for CNC Machining Centers
¢2o Contact www.metrol.co.jp/en

. . Small Type
BEOuter dimension
TM26D
2—94.5
Contact
220
Air pipe —+
- —1
| o |
‘ |
<Z>! 33 Hose nipple
\
5 | g |
30 ] o @
LED lamp ! RN
N R R S === ©
| m— S | 1
ol | | | B : |
| I I I
‘ 050 ‘ 55 22
| |
Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Cable options

Cable length / Cable protection | [15m []10m . [ Notrequired [] Protective tube 4m ‘

How rder
ey ow to orde
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title
m E-mail E-mail
Name
.'METROL Quot&ation
Address - =n N . i Order
I 3 T24E-04-19
TEL ) ) ) -
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet  specific model based to select/confirm and you can place
FAX and send to Metrol.  on spec sheetis sent.  the specific model. an order.
) & E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
- Copy this page and use repeatedly. -
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Tool Setter Series for CNC Machining Centers
www.metrol.co.jp/en

Cylindrical Type

$20 / $40 / $60 Contact

M Tool setters for CNC machining centers are used
for precise blade positioning, and detection of the
wear and breakage.

BStandard specifications (mm)  ECircuit diagram
Product name T24E
§-o RED DC24V
Contact diameter ®20 ®40 ‘ ®60 LED BROWN | NC (In-phase)
v I/F [ﬁj ] Photo MOS
Contacting part | Stationary type Replaceable type ORANGE -/ DC
o n (e . . NG o0 GRAY ov
Surface finishing | Grinding 4s NG

Contact material

Tungsten carbide

Contact structure

NC (Normally closed)

Pretravel Approx. 0.5
Stroke 12
Repeatability 0.001

(Recommended operating speed of 50 - 200mm/min)

Contact life time

3 million

Protective structure

IP67

Contact force

3.8N (Installation position : Vertical)

Cable Oil resistant $5.5 / 6 cores
Tensile strength 30N, Minimum bending R7
LED lamp Default : LED ON / Operating : LED OFF

Operating temperature range

0°C-60°C (Ice-free)

Over travel signal (built-in microswitch)

Output mode

NC (Normally closed) "About 6mm from skip signal"

Contact rating

DC24V 100mA resistance load

BLUE
Power supply voltage : DC24V

Power consumption : 10mA
Output capacity : DCB0V 100mA (Resistance load)

] Over travel signal

B Precautions

* Although a protective cover is provided with the sensor,
an extra cover is needed separately to prevent high
pressure coolant or heavy cuttings from entering inside

and accumulating in the body.

* Rubber materials used in products are applicable to

water-soluble coolants and alkaline liquids.
(Refer to P14-5)

* Operating speed slower than 10mm/min is not
recommended.

oTool Setter Selection Parameters and Precautions---P10-3

*Precautions for Sensor Connecting:--P13-2
«Cable Options:--P13-4
eTechnical Guide---P14-1
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T24 E . Tool Setter Series for CNC Machining Centers
$20 Stationary Contact www.metrol.co.jp/en

Cylindrical Type

HOuter dimension

T24E-120

(78)

Rc1/8
Air inlet

4
o

Air cap 20

AL
2 E :
| e |
A= A

LED lamp |

Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Optional specifications (Bold:Standard) Date:(mm,dd,yy)

Output mode (] NC : Normally closed L] NO : Normally open ‘

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *
Length / Cable protection [15m [J10m [ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired []Protective tube 1 m []Wire braid 1 m

when connector is selected | \jachineside | [15m []10m .~ [] Not required [] Protective tube 4 m [] Wire braid 4 m

How to order
Company . Howtoorder
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title
m E-mail E-mail
Name
METROL Quotation
& LN W &
Address - ) X Order
L 5 T24E-04-19
TEL ) _ . -
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place
FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.
, X E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
- Copy this page and use repeatedly. -
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T24E $40 Replaceable Contact

Tool Setter Series for CNC Machining Centers

www.metrol.co.jp/en

HOuter dimension

Cylindrical Type

50

T24E-240
(78)
18 60
48 4-06
Rc1/8
Air inlet

.008]A]

(110)

107

54

Specification sheet

E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Optional specifications (Bold:Standard) Date:(mm,dd,yy)

Output mode [ NC : Normally closed L] NO : Normally open

Cable options

Connector (Refer to P13-4) | [[] Not required [] Connector *

Length / Cable protection [15m [J10m /[ Notrequired []Protective tube 4 m [ ] Wire braid 4 m

* Length / Cable protection | Sensor side 1m . [Notrequired [ Protectivetube 1 m [J Wire braid 1 m

when connector is selected | \achine side LO5m [J10m [ Not required [] Protective tube 4 m [] Wire braid 4 m

How to order
Company
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title : g :
E-mail
Name
Quotation
&
Address oo Order
L g “T24E-04-19”

TEL _ o
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place

FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.

. ™ E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
- Copy this page and use repeatedly. -
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Tool Setter Series for CNC Machining Centers
T24E $60 Replaceable Contact www.metrol.co.jp/en

Cylindrical Type

HOuter dimension

T24E-260
(90)
30 60
Rcl/8 48 4-06
Air inlet ‘
gl
SO as
o
‘ A7
Air cap $62
060 |
i
|
| |
2 | 2
| e |
< I
[a\} N
g A
LED lamp _/yertical installation only
Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Optional specifications (Bold:Standard) Date:(mm,dd,yy)

Output mode ] NC : Normally closed L] NO : Normally open ‘

Cable options

Connector (Refer to P13-4) | [] Not required ] Connector *
Length / Cable protection [15m [J10m /[ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired [ Protective tube 1 m []Wire braid 1 m

when connector is selected | \jachine side L5m [J10m [ Not required [] Protective tube 4 m [] Wire braid 4 m

How to order

Company

1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title

m E-mail E-mail

Name
Quotation
Address o .
}g o “T24E-04-19”

TEL ) o
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place

FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.

. ™ E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
- Copy this page and use repeatedly. -
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Tool Setter Series for CNC Machining Centers
www.metrol.co.jp/en

$20 Contact

M Tool Setters for CNC machining centers are used
for precise blade positioning, and detection of the
wear and breakage.

Stationary
Contact Type =

B Circuit diagram

MStandard specifications (mm)
Product name T20
Contacting part Stationary type
Surface finishing | Grinding 4s

Contact material

Tungsten carbide

Contact structure /

Qutput mode

NC (Normally closed)

Pretravel Approx. 0.5
Stroke 12
Repeatability 0.001

(Recommended operating speed of 50 - 200mm/min)

o RED DC24v

BROWN NC (In-phase)
I/F ﬁ ] Photo MOS
ORANGE - DC

OGRAY 0OV

NC

BLUE

] Over travel signal

Power supply voltage : DC24V
Power consumption : 10mA
Output capacity : DC60V 100mA (Resistance load)

B Precautions

Contact life time

3 million

Protective structure

IP67

Contact force

3.8N (Installation position : Vertical)

* Although a protective cover is provided with the sensor, an
extra cover is needed separately to prevent high pressure
coolant or heavy cuttings from entering inside and

accumulating in the body.

Cable Oil resistant ¢5.5 / 6 cores * Rubber materials used in products are applicable to
Tensile strength 30N, Minimum bending R7 water-soluble coolants and alkaline liquids. (Refer to P14-5)
LED lamp Default : LED ON / Operating : LED OFF * Operating speed slower than 10mm/min is not recommended.

QOperating temperature range| 0°C-60°C (Ice-free)

@®Tool Setter Selection Parameters and Precautions---P10-3

Over travel signal (built-in microswitch) @®Precautions for Sensor Connecting---P13-2

OQutput mode

NC (Normally closed) "About 6mm from skip signal"

Contact rating

DC24V 100mA resistance load

High-Precision Positioning Switch
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@®Cable Options:--P13-4
@®Technical Guide:--P14-1



. Tool Setter Series for CNC Machining Centers
T20 $20 Stationary Contact www.metrol.co jp/en

Square Type
BEOuter dimension
T20-120
&
Air pipe
. ‘
| |
! Rc1/8 4
i ‘ Air inlet _
: 5™ 3 o
2 |
LED lamp S
N = @
ﬂ‘u m - - !
‘ 2-M6 D8
g |
o 4
I o o
@ \
\+/
8 34 |8
Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Optional specifications (Bold:Standard) Date:(mm,dd,yy)

Output mode ] NC : Normally closed L] NO : Normally open ‘

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *
Length / Cable protection [15m [J10m [ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired []Protective tube 1 m []Wire braid 1 m

when connector is selected | \jachineside | [15m []10m .~ [] Not required [] Protective tube 4 m [] Wire braid 4 m

How to order

Company

1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title

m E-mail E-mail

Name
Quotation
Address I e
}g o “T24E-04-19”

TEL _ ) o
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place

FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.

, ™ E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
- Copy this page and use repeatedly. -
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Horizontal Installation Type

BStandard specifications

Tool Setter Series for CNC Machining Centers
www.metrol.co.jp/en

$20 Contact

M Tool Setters for CNC horizontal machining centers
are used for precisie blade positioning, and detec-
tion of the wear and breakage.

B Circuit diagram

Product name

T26K

Contact structure

NC (Normally closed)

Output mode

NO (Normally open)

Pretravel 0.5
Stroke 6
Repeatability 0.001

(Recommended operating speed of 50 - 200mm/min)

PHM2S
o RED DC24V
BROWN NO (Inverted-output)
é |/|: ] Photo MOS
ORANGE DC
NC ©GRAY OV
Ni

c BLUE
] Over travel signal
GREEN

Power supply voltage : DC24V

Power consumption : 10mA
. . - Qutput it : DC6B0OV 100mA (Resist: load]
Contact life time | 3 million uiput capactly mA (Resistance load)
Protective structure | IP67
Contact force 2.5N B Precautions

Contact material

Tungsten carbide

Cable

Oil resistant ¢5.5 / 6 cores
Tensile strength 30N, Minimum bending R7

LED lamp

Default : LED ON / Operating : LED OFF

Operating temperature range

0°C-60°C (Ice-free)

Over travel signal (built-in microswitch)

Output mode

NC (Normally closed) "About 2.5mm from skip signal"

Contact rating

DC24V 100mA resistance load

* Although a protective cover is provided with the sensor, an
extra cover is needed separately to prevent high pressure
coolant or heavy cuttings from entering inside and
accumulating in the body.

* Rubber materials used in products are applicable to
water-soluble coolants and alkaline liquids. (Refer to P14-5)

* Operating speed slower than 10mm/min is not recommended.

@®Tool Setter Selection Parameters and Precautions:--P10-3
®Precautions for Sensor Connecting---P13-2

@®Cable Options:---P13-4

@Technical Guide---P14-1
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Tool Setter Series for CNC Machining Centers

T26K $20 Contact / for horizontal installation www.metrol.co.jp/en

HOuter dimension

Horizontal Installation Type

T26K

Installation position : Horizontal (Vertical also possible)

32
14.5

(17.5)

A

2x2-M4 D6 (both sides)

|
2 \
& |
[ ! ]
[ | |
w ]
< | —
- ® 1 Yo
g s = | |
. L w
- / | il v
I | Hi
LEDIamp 4L 87 ! 2-M4 D8
v 45 11 /=

Specification sheet

E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Cable options

Connector (Refer to P13-4) | [] Not required

[] Connector *

Length / Cable protection [(I5m [J10m

/"I Not required  [] Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side

1m [ Notrequired [ Protectivetube1m []Wire braid1m

when connector is selected | \achine side

[15m [J10m  [] Not required [] Protective tube 4 m [] Wire braid 4 m

How to order

Company

1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title

m E-mail E-mail

Name
Quotation
Address I e
}g o “T24E-04-19”

TEL _ ) o
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place

FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.

, ™ E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X1 touchsensor@metrol.

co.jp

- Copy this page and use repeatedly. -

High-Precision Positioning Switch
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Flat Type for Small CNC Machining Centers

Tool Setter Series for CNC Machining Centers
www.metrol.co.jp/en

¢$10 Contact

M Tool Setters for small CNC machining centers are
used for precisie blade positioning, and detection of
the wear and breakage.

B As the over-travel signal can be output, damage
accident can be prevented.

B Equipped with an overcurrent protection board.

=

HCircuit diagram

B Standard specifications (mm)
Product name P21
Output mode NC (Normally closed)
Pretravel 0
Stroke 5
Repeatability 0.0005

(Recommended operating speed of 50 -200mm/min)

o ORANGE +
] Skip signal

] Over travel signal

IR
GREEN

Contact life time | 3 million

Protective structure | IP67

Contact force 1.5N MPrecautions

Contact material | Tungsten carbide - Although a protective cover is provided with the sensor, an
Surface finishing | Grinding 4s extra cover is needed separately to prevent high pressure

Contact rating

DC5V - DC24V Steady Current: 10 mA or Less
Rush Current: 20 mA or Less

Limit the LED forward current below
10mA.

Cable Oil resistant ¢3.7 / 4 cores
Tensile strength 30N, Minimum bending R7
LED lamp Default : LED ON / Operating : LED OFF

Operating temperature range

0°C-60°C (Ice-free)

Over travel signal (built-in microswitch)

Output mode

NC (Normally closed) "About 2.5mm from skip signal"

Contact rating

DC24V 20mA(Max)
(Recommended Value: 10mA)
resistance load

High-Precision Positioning Switch

4 Metrol

No.10-2E

coolant or heavy cuttings from entering inside and
accumulating in the body.

- Rubber materials used in products are applicable to
water-soluble coolants and alkaline liquids. (Refer to P14-5)

- Operating speed slower than 10mm/min is not
recommended.

@Tool Setter Selection Parameters and Precautions---P10-3
@Precautions for Sensor Connecting---P13-2

@Cable Options---P13-4

@Technical Guide---P14-1



Tool Setter Series for CNC Machining Centers
P21 ¢1 0 Contact www.metrol.co.jp/en

Flat Type for Small CNC Machining Centers

HOuter dimension

P21
LED lamp 45 9 M5 D5
Air inlet
~
Contact
&
T
@
|
<
o
Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Cable options Date:(mm,dd,yy)

Cable length / Cable protection [(138m [15m . [JNotrequired []Protective tube 2m ‘

How to order
Company
1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title
m E-mail
Name E
Address I
}g o “T24E-04-19”

TEL ] ) o
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place

FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.

, ™ E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp
- Copy this page and use repeatedly. -

High-Precision Positioning Switch

4 Metrol

No.10-2E




For Length and Diameter Measurement

Tool Setter Series for CNC Machining Centers
www.metrol.co.jp/en

$20 Contact

M $20 Large Contact Diameter
The contact surface is bigger than conventional
swing type products and is adaptable to various
tools such as drills, endmills and cutters.

B 10pum Parallelism
The parallelism of the contact is already adjusted
10um beforehand. Adjusting parallelism is no
longer necessary.

W70% Downsized
Compared to conventional products, its compact
design is more suited for an installation in a
narrow space.

. 109 - 115mm

( 79mm

Competitors' product

M Circuit diagram

BStandard specifications (mm)
Product name TD1
Contact size ®20x5

Contact material

Tungsten carbide

Contact structure

NC (Normally closed)

Output mode

NO (Normally open)

Pretravel 0
Stroke +X=2.0 —-X=1.0 £Y=2.0 Z=1.9
Repeatability 0.001 (20)

(Recommended operating speed of 50 -200mm/min)

O ORANGE DC24V
GREEN

NO (Inverted output)
7y ] Photo MOS
YELLOW DC
NC O BLACK ov

Power supply voltage : DC24V  Power consumption : 10mA

Output capacity : DC60V 100mA (Resistance load)

M Precautions

Contact life time

300,000

Protective structure

IP67

Contact force

X=1.5N Y=2.0N Z=1.5N

Cable Oil reistant 5 / 4 cores
Tensile strength 30N, Minimum bending R7
LED lamp Default : LED ON / Operating : LED OFF

Operating temperature range

0°C-60°C (Ice-free)

- Although a protective cover is provided with the sensor, an
extra cover is needed separately to prevent high pressure
coolant or heavy cuttings from entering inside and
accumulating in the body.

- Rubber materials used in products are applicable to
water-soluble coolants and alkaline liquids. (Refer to P14-5)

- Operating speed slower than 10mm/min is not recommended.

eTool Setter Selection Parameters and Precautions---P10-3
ePrecautions for Sensor Connecting---P13-2

eCable Options---P13-4

eTechnical Guide---P14-1

High-Precision Positioning Switch
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Tool Setter Series for CNC Machining Centers
TD1 ¢2O Contact www.metrol.co.jp/en

For Length and Diameter Measurement

HOuter dimension

TD1
(69)
Parallelism adjusting screw
++++++ M o
™ <t
Il ‘ ‘ Il
SO
4-9p4.5
Parallelism adjusting screw
5396D
Shear Pin
o
Yo
| | | 2
o ‘
Specification sheet E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *
Length / Cable protection [15m [110m /[ Notrequired [ Protective tube 4 m [] Wire braid 4 m

* Length / Cable protection | Sensor side 1m  [JNotrequired []Protective tube 1 m []Wire braid 1 m
when connector is selected | \jachineside | [15m []110m .~ [J Not required [] Protective tube 4 m [] Wire braid 4 m

How to order

Company

1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title

m E-mail E-mail E-mail

Name
METROL Quotation
Address = V= | ¥ &
}g o “T24E-04-19”

TEL . . _ o
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place

FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.

, X E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 I touchsensor@metrol.co.jp
- Copy this page and use repeatedly. -
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CNC Machine tools series

Tool Setter Series for CNC Lathes

- '. :‘-‘;-

Summary

@Tool setters for CNC lathes are used to preset the tool bit.

@®When a tool bit presses against the contact of the sensor,
a signal from an ON-OFF switch demonstrating superior
repeatability is output to the CNC or PC to automatically
program the bit position.
As a result, there is no longer necessary to repeat the
process of test cutting, measuring, calculating and inputting
to the CNC as in the past, thus the need for tool setting
expertise is eliminated, and there are no more concerns
over damaging machine due to setting errors.

@Tool bit breakage can be detected and the worn amount
can be corrected.

Features

1) As the signal is output by directly contacting the leading edge of the tool, it does not cause false positives and has high reliability.
2) The internal switch is of the contact type with high precision (repeatability: 1-2um), and is free of movement differential.

3) Since there is no need of an amplifier, there is no temperature drift caused by self-generation and temperature characteristic
of the sensor unit.

4) Dustproof and waterproof structure has superior durability even under harsh conditions caused by the presence of coolant and cuttings.

(mm)

Product name H4A-001 H4E
Features - Linear Type . o - Swing Contact Typ.e o

- The number of sensing direction can be selected | - The contact opposite side is the smallest
No. of detecting direction 1-5 4
Output Serial Serial
Repeatability 0.001 0.002 (20)
Contact diameter o5 []7x5
Contact opposite side length 40 7
Stroke 2 from 2 (Depending on the shaft length)

Selection by application
H4A-001

— Linear Type

For CNC Lathes

H4E

— Swing Contact Type

High-Precision Positioning Switch
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CNC Machine tools series
www.metrol.co.jp/en

Precautions for Tool Setters for CNC Lathes

coolant do not get accumulated within the boots
protection cover.

EMounting

- Use the datum surface of the flange in order to attach the
contact surface in parallel (in case of angular flange).

HEProper Tool Contact

BCables 1. Ensure that the cutting tool makes contact along a straight
1. Do not pull on cables with excessive force (up to about line in the direction in which it is pushed.
30N (3 kgf)). 2. Do not allow the sensor to push in excessively beyond the

sensor stroke. The sensor or blade may be damaged if

2. The cable bending radius should be R7 or more. } )
pushed in excessively.

3. Since switch contacts may be damaged by the current
higher than the rated due to induction of noise and surges,
install cables as far away from motor power sources and
noise sources as possible (particularly when bundling
cables).

3. Set to a lower speed in the case of a narrow drill diameter
(¢ 0.5-0.9 mm). However, operating speed slower than
10mm/min is not recommended.

4. Even for the same tool, changing the operation speed or
the contact point to the contact will cause errors in

4. Do not damage cables during wiring. This can impair water
accuracy.

resistance capacity.

Pacty Note ' Please be sure that the operating speed when the
contact that has been pushed in is returned to the
original state is within the range in which the contact
can follow the tool. When it is rapidly returned or the
tool is shifted horizontally, the internal may be damaged
in reaction. Similarly, do not return it rapidly when
testing it with a finger during installation, cleaning, etc.

5. Cover cables with protective tubes when there is a risk of
damaging to cables by the usage environment. Minimum
bending radius when using protective tubes is R25.

M Electrical

1. Contact rating: DC5-24V
Steady current :10mA or less (Rush current : 20mA or less)

2. Make electrical connections so that the sensor is
grounded when the machine body is grounded.

3. As the sensors with LED have polarity, please be aware of
the (+) (-) connection. Recommended value of 10 mA,
resistive load.

Limit the LED forward current below 10mA.

4. Refer to P4-9 for information on output structure when an
interface unit is provided.

B Connector (Refer to P13-4)

Cables can be branched between the sensor and machine with
connectors, thereby facilitating assembly and maintenance.
These connectors are also waterproof, and have superior
durability.

- The connector is attached at a midpoint in the cable

-
X @Requesting Quotation
(distance from sensor: 1m)

- Send us the quotation request along with attached spec sheet
(with additional requirement if any) by Fax/E-mail.
FAX: +81 42 528 1442/ Email: touchsensor@metrol.co.jp

Note : Do not pull the cable when you remove the connector.
Push the connector firmly until it tightly fits with O-ring
and make sure the protective ring is fastened.

- The format (figure number) is determined when the delivery

M Protective covers (Refer to P14-5) specification figure is submitted.

Protective covers are for preventing rubber boots form
damage, and preventing from impairment of water-resistance
and dust proofing caused by metal fragments and other
cuttings.

@Ordering Replacement and Spare Parts

- Please specify the product name (model name) on the
nameplate attached to the product.

- Please add an "H" after the product No. when not requiring

accessories such as an I/F unit or relay cable (machine side).
J

1. Protective covers are not provided for some products. In
that case, an extra cover is needed to protect rubber boot
from damaging by cutting chips.

2. Even for products with boots protective covers, please
consider the mounting orientation, direction of the chips
and coolant and the like to make sure that chips and

High-Precision Positioning Switch
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Tool Setter for CNC Lathes

Tool Setter Series for CNC Lathes
www.metrol.co.jp/en

Linear Type

M Tool setters for CNC lathes are used for precise
blade positioning, and detection of the wear and
breakage.

M Touch sensors are arranged and directly linked in
each direction.

M Circuit diagram

B Standard specifications (mm)
Product name H4A-001
Output mode NC (Normally closed)
Pretravel 0
Stroke 2
Repeatability 0.001*

(Recommended operating speed of 50 - 200mm/min)

Contact life time | 3 million
Protective structure | IP67
Contact force 2N

Contact material

Tungsten carbide

Surface finishing

Grinding 4s

Contact rating

DC5V - DC24V Steady Current: 10 mA or Less
Rush Current: 20 mA or Less

Limit the LED forward current below
10mA.

Cable Oil resistant 95 / 2 cores
Tensile strength 30N, Minimum bending R7
LED lamp Default : LED ON / Operating : LED OFF

Operating temperature range

0°C-60°C (Ice-free)

* Repeatability of the tool setter alone

High-Precision Positioning Switch

4 Metrol

No.10-2E

s (O BROWN +

NC NC NG NC BLUE

B Precautions

- Do not press the adjacent contact simultaneously.

- Do not turn the protective cover during cleaning and so forth.
The rubber boot inside will not return properly if it becomes
twisted.

- Rubber materials used in some products provide protection
against water-soluble coolants and alkaline liquids.
(Refer to P14-5)

@Precautions for Tool Setters for CNC Lathes*-P11-2
@Precautions for Sensor Connecting---P13-2

@Cable Options---P13-4

@Technical Guide---P14-1




H 4 A . Tool Setter Series for CNC Lathes
Linear Type www.metrol.co.jp/en

Tool Setter for CNC Lathes

HOuter dimension

(40)
- 1]0.005/5]A[B
H4A-001 20 20 00088
o058 ©
g N
® 4-045
23 LED lamp
34
©
HL —L "JH 4-Tungsten carbide @5
Qo \
e 0165
R 0 |
o 5] ‘ _ @Protective covers
ﬁ O-Ring 520 Select a type that prevents coolant
o from entering through the gap and
- accumulating inside.
®16
U type (standard)
Upward, sideways ﬁ
AN
Gap
Specification sheet E-mail : touchsensor@metrol.co.jp
WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -
Optional specifications (Bold:Standard) Date:(mm,dd,yy)
1-Direction| [] ® O®
2-Direction| [] © @ O® OO ®
o 01 detecting | 3.pirection| [ D @ @ mjoJole) mjoJele
4-Direction| 1 ® @ ® @ 00066

5-Direction| 1 O @ ® @ ®

Cable options

Connector (Refer to P13-4) | [] Not required [] Connector *
Length / Cable protection [J5m [J10m [ Notrequired [ Protective tube 4 m [ ] Wire braid 4 m

* Length / Cable protection | Sensor side 1m [ Notrequired []Protective tube 1 m []Wire braid 1 m
when connector is selected | \achine side (J5m [J10m /[ Not required [] Protective tube 4 m [[] Wire braid 4 m

How to order

Company

1. Spec sheet 2. Selection 3. Confirmation 4. Order
Dept. / Title

m E-mail E-mail

Name
Quotation
Address o .
}5} g “T24E-04-19”

TEL , , ) o
Please fill out the The drawing of Check the drawing The quotation is sent
specification sheet specific model based to select/confirm and you can place

FAX and send to Metrol.  on spec sheet is sent.  the specific model. an order.

_ I E-mail: touchsensor@metrol.co.jp
E-mail PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp TR R T

- Copy this page and use repeatedly. - BESRGI Metr’OI
s No.10-2E




Tool Setter for CNC Lathes

B Standard specifications

(mm)

Tool Setter Series for CNC Lathes
www.metrol.co.jp/en

Swing Contact Type

M Tool setters for CNC lathe are used for precise tool
bit positioning, and detection of the wear and
breakage.

A type which opposite side size of the contact has
been reduced to the maximum and can swing in 4
directions.

M Circuit diagram

Product name

H4E

Output mode

NC (Normally closed)

Pretravel 0
Stroke +2
Repeatability 0.002 (20)*

(Recommended operating speed of 50 - 200mm/min)

Contact life time | 300,000
Protective structure | IP67

Contact force 1.6N

Contact material | Tungsten carbide
Surface finishing | Grinding 4s

Contact rating

DC5V - DC24V Steady Current: 10 mA or Less
Rush Current: 20 mA or Less

Limit the LED forward current below
10mA.

Cable Oil resistant 5 / 2 cores
Tensile strength 30N, Minimum bending R7
LED lamp Default : LED ON / Operating : LED OFF

Operating temperature range

0°C-60°C (Ice-free)

* Repeatability of the tool setter alone

High-Precision Positioning Switch

4 Metrol

No.10-2E

() BROWN +

NC NC NC NC BLUE

B Precautions

- As the built-in contact serves as a swing fulcrum, excessive
operation speed will accelerate the deterioration of the
contacts. In addition, as the contact material with low electrical
resistance cannot be used, it needs to be energized only during
measurement to protect the contact life.

- Please do not forcefully press the contact to the operating
limits. Also, do not press it from the top to the bottom.

- Operating speed slower than 10mm/min is not recommended.
v

-—X

'
|

~ LT
f

v
@Precautions for Tool Setters for CNC Lathes---P11-2
@Precautions for Sensor Connecting---P13-2
@Cable Options---P13-4
@Technical Guide---P14-1




H4E Swing Contact Type

Tool Setter Series for CNC Lathes

www.metrol.co.jp/en

HOuter dimension

Tool Setter for CNC Lathes

H4E

//10.01/7

1.]0.01/5

4—p4.5
Spot facing 7.5 D4

LED lamp

Contact

//10.01/7

//l0.01/7| A
11]0.01/5|B

[sp]
8
[eo]
IR
[sp]
©
[ce]
o
=
N
0
[ee]

Specification sheet

E-mail : touchsensor@metrol.co.jp

WPlease send us your inquiry by fax/e-mail after copying this page, and filling in necessary infomation. Sample : M -

Cable options

Connector (Refer to P13-4)

] Not required

[] Connector *

Length / Cable protection

[(15m [110m [ Notrequired []Protectivetube4 m []Wire braid4 m

* Length / Cable protection

Sensor side

1m [ Not required

[] Protective tube 1 m [ ] Wire braid 1 m

when connector is selected | \achine side

[15m [J10m  [J Not required [] Protective tube 4 m [] Wire braid 4 m

Company

Dept. / Title

Name

Address

TEL

FAX

E-mail

2. Selection

1. Spec sheet 3. Confirmation 4. Order

E-mail

} Quotation

"

I i
} o “T24E-04-19”

lcm)

Please fill out the
specification sheet
and send to Metrol.

The drawing of
specific model based
on spec sheet is sent .

Check the drawing
to select/confirm
the specific model.

The quotation is sent
and you can place
an order.

™ E-mail: touchsensor@metrol.co.jp

PDF sheet is available for download at www.metrol.co.jp/en

FAX: +81-42-528-1442 X touchsensor@metrol.co.jp

- Copy this page and use repeatedly. -
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. . . Drill Bit Break: Detection S
Drill Bit Breakage Detection Sensor 0w metrol oo, in/en

Pneumatic Drive Type

The drill bit breakage detection sensors can be
installed on automated and dedicated machine tools
for detecting drill bit breakage by contacting a drill,
tap, reamer or other tools.

HDifferences from conventional drill bit breakage
detection methods

- —
T

|

Outstanding durability in harsh environments
containing cuttings and coolant

The world's first pneumatic drive, motor-free control
system eliminates malfunctions caused by coolant.

il

LU

Protective structure: IP67

BMechanical specifications (Sensor body)

Product name DFM3 Minimum tool »0.5mm
o diameter For small diameter drill bits (Tmm or less), refer to p.12-3
. Pneumatic drive type
Drive method . ; . .
(single-action push-out air cylinder type) Operating 0-60°C
] temperature range :
Signals 3 signals (refer to timing chart on P12-3)
- Working air 0.4 to 0.5 MPa (dry air)
Protective ) . .
e IP67 pressure Air tube diameter: 4 x 2.5
Direction of - : Length : 100 mm (from center of rotation)
: Clockwise/counterclockwise g
needle rotation ':e:g:‘iecations Thickness : 1.5mm
Stroke 100° P Material : Quenched SUS420 HRC50
(rotation angle)
Static load at a distance of Cable QOil resistant ¢4 / 5 cores, 3m
Contact force 0.1N < 100 mm from center of rotation,> i
inertial force not included Net weight Approx. 250 g
B Electrical specifications (Connection unit)
Type C-DF-01N C-DF-01P LED display Origin: green Judgment: red, Stroke end: yellow
Output NPN PNP Output rating DC24V 150mA (MAX)
specification Open collector Insulation resistance | 100m&Q with DC 250V megger
Power supply voltage | DC +24V Withstand voltage | AC 500V, 50/60Hz for 1 minute between each pin and case
Current consumption | 10mA Protective circuits | Reversed power connection protection, surge protection
B Ordering format (including options)
) ) ® ® ® ® @
Type Rotation direction Needle Protective cover Cable Cable protection| [Connection unit| (Rubber material
DFM3 |—|R : Clockwise |— [Blank: Standard || Blank: — | Blank: 3m cable || Blank: — [N : C-DF-0IN | —|V : For oil/
(right) ®1.5x100mm || For downward 5:5m Not required . water-soluble
L : Counter B8:80 installation <3m cable> P : C-DF-01P coolant
clockwise -evmm U : For upward W2: 2m . .
. . H : Not d
(left) B12:120mm || ™ installation wire braid oL eaure
as viewed B14:140mm When purchasing
(from the top) B1_6: 160mm* a sensor unit only.
F8.|_:Iat 80mm (Mostly f(?r ) <5m cable>
F10:Flat 100mm \rotary drills .
W4: 4m
(Order examples1) . )
DFM3-R-N-V * Please refer to P12-3 “Precautions Regarding wire braid
zZriviv-h=-1N-¥ Special Specifications” when selecting
@ ® @ 160mm needle(B16).

(Order examples?2)
DFM3-R-B8U-5W4-H-V
@® ®@ ®@® e®6 ©
‘Kigh-l’recism Positioning Switch
remec Metrol
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D F M 3 ] . Drill Bit Breakage Detection Sensor
Pneumatic Drive Type www.metrol.co.jp/en

B Operation

The drive unit of this sensor drives the needle starting at the origin position when an origin signal is switched ON (LED green), and
discontinues driving the needle at the stroke end position when the end signal is switched ON (LED yellow).

When the drill bit has broken (or is not present), the needle rotates to the stroke end position, a judgment signal is switched to
OFF and the LED red goes out.

If the drill bit is normal, since the needle does not reach the stroke end position as a result of contacting the drill bit and stopping,
the judgment signal remains ON and the red LED lights.

The presence or absence of drill bit breakage can be determined by transmitting the ON or OFF status of the judgment signal

(LED red lit or unlit) to an external device when the stroke end signal is ON (yellow LED lit). “Regardless of the presence/absence
of breakage, the stroke end signal is switched ON everytime the needle stops.

Structure

BNames of components and internal structure

Sensor body 23,5 1175 Air hose clamp (provided)
DFM3 145 905 Hose nipple
Head mounting screw i M M22 x 1.5 Compatible tube : P 4x 2.5
]/ Drain port
I
N I _
[
| J‘
7 & \_QOil-resistant cable
. . 3m(standard)
] \_Needle Sgnsor mountlnq nuts (provided) ®4 (5-core)
g Diameter : 32, Diagonal : 37 Min. bending radius : 7mm
o Thickness : 7
]
® Accessories : i
: + Sensor mounting nuts x2 (® Needle (® Cable protection
=] + Air hose clamp x1 F : Flat contact for detecting rotary drills W : Wire braid for cable
- + Needle adjustment pushing rod x1 10 protection
Provides added convenience since
adjustments can be made without
requiring an air supply.
Clockwise tight-widing
HI stainless steel wire
o T
E— For 100 degrees : DF033#100 = —Z f,' EW
®»1.5 S —
13
Note: Min. bending radius : 7mm
oy Contacts may move accidentally
o I depending on the manner in which
o contacted by coolant.
(@ Connection unit N : C-DF-01N (NPN specifications) @ Protective cover
P C-DF-01P (PNP specifications) Blank : Mostly for downward installation U : Mostly for upward installation
o gg 4035 (DF032) (DF0324#1) Fastened with
amp . 55 16 35 18 _aset screw
I I [
0\O 5 N ,F@‘ 7: ©
Sensor cnld @ 51 N| @ Powerand S I 11 S
connection pin /"7 Ao _output pin_ ‘ i ‘ 0 NN N (o 1
L Protective cover
S Il
1. N *When installing the sensor horizontally, please choose the suitable cover
! i ] 2 so that the metal cuttings and coolant cannot enter from the gaps
between the sensor and the cover.

M Electrical and air circuit drawings

Connection unit
Sensor body DFM3
y C-DF-01 (N/P)
N LBLACK -ov | O O Jov <Example of air line configuration>
GREEN — Origin| O O | Origin Open collector T o e —
YELLOW — Jusgement_O |G, LED Green ©) Judgmeﬂ Ouiputs NPN = C-DF-01N | *Air lines are to be provided by the user. |
i ; WHITE — E S [ PNP : C-DF-01P

Internal single-action e [0 r\ LEDRed o5y ¢ i !
push-out air cylinder LED Yellow ! @ i
] ; N
Please use dry air. Compatible tube diameter ! LOJ o V i
Paxp2.5 S T !
—
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D F M 3 Pneumatic Drive Type

Drill Bit Breakage Detection Sensor
www.metrol.co.jp/en

Signal Setting Procedure

BNeedle position (angle) and sensor operation (Clockwise rotation)

Needle position when drill bit is presnt
(contact with drill bit)

Drive unit stroke end position
(inside body)
and needle end position

/' _during drill breakage

Dirill bit
Judgment signal ON range
Judgment of normal drill bit
LED red ON

Origin signal
ON range
LED green ON

Needle
origin position

The drive unit on the inside will
rotate to this position even when
the needle touches the cutting
tool and stops.

*The above angles are shown for
reference purposes only.

General reference for positioning when not
using the needle adjustment pushing rod.

Distance from drill bit to
needle end position

L Dimension conversion
chart
(mm)
| ?Drin bit R L
80 40
100 50
60

BElectrical control method _ _
Rotation Angle and Signal Status
D Input the air after confirming that the needle is \ Needle rotation over time >
alt the origin position by checking the Origin 5 = | MOrigin signal m i | |
signal. =3 ® OFF | :
T Stroke end signal 7 |
(® Confirm with the Stroke end signal whether the § _3 OFF m E
needle rotates properly and reaches totheend | [ = [ @Judgment signal “ |
position. : |
(® Confirm with the Judgment signal whether a 5 _ (DOrigin signal m ! OFF i
tool is present or broken. Confirmation of the =9 ) T 1
Judgment signal must be done a second after 2 g @Stroke end signal OFF i “.
the Stroke end signal is ON. § 2 | ®Judgment signal OFF
Origin position Drill bit Position End position

Precautions Regarding Special Specifications

Note1 : Precautions when detecting small diameter drill bits (p1mm or less)

(1)The contact force of the needle when it meets the drill bit is the sum of the
inertial force resulting from rotation added to the spring pressure of the
sensor (0.1N for a needle length of 100mm).

In order to eliminate the effects of this inertial force, reduce speed with a
speed controller.

(2)Please consult us when it is necessary to reduce the sensor spring pressure
itself (such as when desiring to minimize deflection of the drill bit).

Note2 : Precautions when needle length 160mm

(1)Chattering signals may occur due to the rebound caused by the inertia of the
needle when the needle is stopped at the starting position or stroke end
position after rotating. It is recommended to take countermeasures to avoid
this effect such as by using a timer for electrical processing.

(2)When using the sensor in the horizontal direction, avoid using an installation
such that the needle starting position falls within the range indicated by
diagonal lines in the drawing at right. Since return force is attributable to the
spring, the moment load of the needle increases in the case of a long needle,
which may prevent it from completely returning to the starting position.

High-Precision Positioning Switch
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Case of horizontal sensor installation
with a needle length of 160mm

Horizontal
direction

Vertical|direction

Unacceptable needle starting

position range (diagonal Iines)/ S
£ ¥
*Since the needle is not °

returned by the spring pressure
of the internal air cylinder.




D F M 3 ] . Drill Bit Breakage Detection Sensor
Pneumatic Drive Type www.metrol.co.jp/en

Minstallation and Signal Adjustment

1.Mounting of sensor body 4.Cautions for plumbing

1) Temporarily install the sensor body (M22 x 1.5) on the mounting 1) Use dry air.

bracket provided by the user using the nuts provided. 2) In the case that the sensor is located a distance from

devices such as air filters, dryers, or separators, the air
inside the hose can get wet by temperature change due
to coolant.

2) Attach a protective cover in the case the sensor body is
installed horizontally or facing downward. Insert the protective
cover from the leading end of the sensor body and fasten it in
position with the screws on the sensor body (M22 x 1.5).

3) Attach the head (needle) to the shaft on the leading end of the
sensor body and fasten it in position with the head mounting
screws. Be careful not to apply excessive force to the shaft at
this time.

3) When the air supply is located higher than sensor, at least
some part of the hose is set lower than the sensor to
stores liquid. (The dew condensation may occur even
using dry air)

Sensor

2.Signal setting procedure (refer to P12-3) Air Line

1) Place the drill bit (or other tools) at the predetermined location.

2) Position the sensor at a height such that the needle passes
the drill bit at a location about 5 mm away from the end of the
drill bit and fasten it in position by turning the nut.

3) Insert the mounting adjustment pushing rod into the hose
nipple and push all the way in. The needle stops at 30
degrees before the stroke end™.

' 4) Coolant may enter into the sensor through the piping

connection part. Do not use the part which has been

| repeatedly inserted and extracted.
4) While in this state, turn the sensor body so that the stroke
end side of the needle contacts the drill bit, raise it up until
the needle contacts the drill bit, and then fasten it in position |
with the nut.

*Note: Procedure when not using the mounting adjustment pushing rod:
When the air line has been connected and air pressure is applied, the needle stops at the stroke end
position. In the case of clockwise rotation as shown in the drawing on P12-3 turn the sensor body so
that the needle is located roughly 30 degrees to the right of the drill bit (refer to the dimension
conversion chart), raise it up until the needle contacts the drillbit, and then fasten it in position with the
nut. Supply with air for confirmation of the Stroke end signal and the Judgmentment signal.

5.Connection of the cable
1) Install the connection unit inside the distribution panel.
2) Connect the cable by referring to the circuit drawing on P12-2.

3) Since the sensor elements may be damaged if current
beyond the rated current is allowed to flow through the
sensor as a result of induction of noise or surge, run the

. . cable at an adequate distance from power lines and other

3.Connection of the air line NoISE SOUFCES.

1) Pass the air hose clamp over the air hose in advance. 4) Do not pull on the cable sheath or core wires with

excessive force (30N or more). In addition, clamp the
cable at suitable locations.

2) Securely insert the air hose into the hose nipple on the back
of the sensor body.

3) Fasten the air hose clamp at the base of the air hose nipple

5) The bending radius of the cable should be R7 or larger.
by tuming the screw.

6) Be careful not to damage the cable during wiring.

Note1: Use dry air at a pressure of 0.4 to 0.5Mpa. . . .
Y P P Damage to the cable may impair water resistance.

Note2: Since the contact force of the needle when it contacts the drill bit is the
sum of the inertial force resulting from rotation added to the spring pressure of
the sensor (0.1N for a needle length of 100mm), reduce the speed with a speed
controller as necessary to eliminate the risk of damaging the drill bit.

7) Do not connect the cable at the place where coolant may
splash on the cable.

B Precautions

1) Use a cable protective wire braid when there is the risk of the cable being damaged by cuttings. Furthermore, check bends in the
cable to make sure that the cable has not been damaged by cutting due to the formation of gaps between the braid wires at those
locations. Use clamps at intermediate locations to ensure that excessive force and weight are not applied near the end of the cable.

2) Although the protective structure is IP67, add a separate protective cover when problems occur in movement of the needle
due to the particular conditions of use (such as the orientation at which the sensor is installed or the presence of cuttings).

3) The drain port on the bottom of the sensor body is plugged with a screw. Drain water as necessary by removing the screw
and then returning the screw to its original position when finished. Please consult us when it is necessary to change the
location of the drain port due to the mounting position of the sensor.

4) Changing the head (needle)
The head is fastened to the rotating shaft and fastened in position with a mounting screw. When tightening, be careful not
to apply excessive force to the inside of the shaft.

5) Since driving by an air cylinder is employed, be careful so that the sensor does not suddenly begin to operate when the
power and air supply are turned on.
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. Common warnings and Precautions for CNC Machine Tools Series

HMRelease Notes

1. The performance values in the catalog are according to the company's conditions (room temperature, normal humidity,
atmospheric pressure). When performing evaluation with the actual device, please check under the actual operating
conditions.

2. Each rating and performance value of the catalog are that of the independent test, and do not guarantee the simultaneous
complex conditions.

3. Please set the program of the machinery and equipment so as to stop within the stroke range of the sensor.

4. Depending on the surrounding environment and mounting position and direction, chips and coolant may intrude in the
cover of the tool setter or touch probe or around the rubber boots, causing it to be adhered or fixed. As these may disturb
the operation and cause the signal failure or malfunction, be sure to perform sufficient pre-evaluation under the real
environment before the actual use.

EMounting

. Do not apply a shock such as by dropping it.

. It should be mounted by firmly fixing to a rigid table or bracket where there is no chatter vibration.

. Mounting, removal and maintenance of the sensor should be performed upon turning the power OFF.

. Do not apply a force in a direction other than the sliding direction of the contact or collide objects. Scratch on the detection
surface and deformation of the shaft may cause problems.

. Please keep in mind that forcefully rotating the contact may cause internal damage.

6. Note that straightly pressing the detector, rapidly sliding and relieving it to the side and rapidly returning it by recoil may

damage the bearings and internal contacts (when contacts are normally closed).
7. Note that pushing it in with a fingertip and returning at once (snap) may also damage the internal contacts.

B Contact Life Time

A OWN =

]

1. The contact ratings are DC5V - DC24V, steady current of 10 mA or less and rush current of 20 mA or less. Excessive load
to the contact may cause the contact to deteriorate.

2. Depending on the type of load, there may be a great difference between the steady current and inrush current or the steady
voltage and counter electromotive voltage. The higher the inrush current in closed circuit or counter electromotive voltage
in open circuit, the greater the consumption of contacts and amount of transfer, which may increase the contacts to be
fused, relocated and deteriorated.

In order to avoid the effect of "1" & "2", please perform the following measures.

- When there is excessive current to the contact, use the contact protection circuit (built-in or external I/F unit).

- Do not bundle the wiring of the sensor with the power supply line of the power system.

- Make sure that the ground resistance of the control system ground line does not increase.

- Make sure that there is a margin to the power capacity of the control system power supply so that there will be no load
fluctuation.

3. When switching the contact, chattering or bouncing (a phenomenon in which the signal is repeatedly intermittent) may
occur which may contribute to the malfunction of the electronic circuit. In order to avoid this effect, please perform the
following measures.

- Detect it by the first signal switch.

- Add a chattering prevention circuit (software timer interrupt, one-shot multi-vibrator, etc.).

- Operating speed slower than 10 mm/min is not recommended. (50 - 200 mm / min when high-precision is required).

- Increase the push-in amount after the signal is switched.

- If the sensor is moved or vibration or impact is applied, it is to be energized only during measurement.

- Vibration and impact that occur when the sensor is moved are to be mitigated by a shock absorber speed controller, etc.

B Wiring

1. Be sure to turn the power OFF when wiring.

2. Be sure to perform correct wiring upon checking the terminal name and polarity. Faulty wiring may cause internal component
failure.

3. If the wiring of the sensor is performed in the same pipe or duct with the high-voltage line or power line, malfunction or
damage by induction may occur. Please make sure to use separate wiring or piping.
4. When attaching the connector, make sure that the protection ring has been tightened firmly.
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. Common warnings and Precautions for CNC Machine Tools Series

B Maintenance Checkup

1. Routine inspection
In order for the sensor to be used for a long period of time, be sure to regularly perform the following checks.
- Deviation of the mounting position, loosening and distortion
- Loosening of wiring and connection, poor contact and disconnection
- Adhesion and deposition of metal dust, etc.
- Abnormality in operating temperature conditions and environmental conditions
- Abnormal blinking for products with LED lamp
2. Disassembly and Repair: Do not disassemble and repair.
Not only will the performance be unsatisfactory, it may cause damage, electric shock and burn. The warranty will be void
if you have disassembled and repaired the product on your own.

B Precautions for Sensor Connecting

Always make sure to turn off the power before installing or removing sensors.
This is to prevent damage to the device caused by improper wiring or short-circuits of output lines.

@Photo MOS output type MImproper connections

' NPN output sensor PNP output sensor
Sensor ]_ +24V ! p p
[:: : | Brown o4y | Brown 54y
| Short X Black
Output Short X l Sensor | Black Output Sensor Output
L GND ° i Blue Short X
: Blue GND GND
ONPN transistor output type NPN output sensor PNP output sensor
Sensor +24V ! Brown Brown
| +24V
| Improper
! Black Blue i X
| Sensor GND Sensor [Load]! connectu.).ns
Output ! Bl Incorrect polarity X Black +/Proper wiring /
GND Short X ! ue +24V acl GND

Application of an excessive voltage or application
of an alternating current power supply (AC 24V or
higher) to sensors using a direct current power
supply has the risk of damaging the sensor.

Either ground the sensor with a switching power supply in close
proximity to the sensor or ground through a capacitor (approx.
0.1-0.47yF) for the purpose of lowering the impedance of the
frame in order to increase to resistance to entrance of induction
noise by servo drivers or similar devices.

Brown
+V

s §x } °
! Sensor
Blue | ov
Load !

L
(0.1-0.47pF)
I H

| Brown Voltage of +24V or higher )

Alternatively, attach a ferrite core to the sensor cable.

Black
Sensor —m-

Blue

| [ \ Level

GND | Sensor I \) )

conversion,etc.

Ferrite core
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. Technical Guide - Cable

B Cabtyre cable

Cabtyre cables are used as robot cables without any safety
compromise since the working voltage and current are low,
though cabtyre cables are not applicable to UL, CSA, EN or
other safety standards.

M Specification

- If you want to extend the cord on site,

Conductor material Copper-tin alloy, tight winding

Conductor resistance | 1Q /m (per 1 core)

Sheath material Non-migrating styrene,

oil-resistant, alkaline-resistant

Minimum bending radius | 7mm

Sheath color Black

B Cross-section area / weight (including sheath / 1m)

®3.7 | 4core | AWG 30 (0.06mm3) 16g
04 5core | AWG 28 (0.096mm3) 21g
®4.8 | 6core | AWG 28 (0.08mm2) 279
®5 2core | AWG 30 (0.05mm?) 269
05 4core| AWG 30 (0.063mm3) 28g
®5.5 | 5core | AWG 30 (0.05mm3) 33g
®55 | 6core| AWG 30 (0.05mm?) 33g
®7.2 |14core| AWG 26 (0.15mm?) 34g

B Confirmation of Sensor Operation

B Precautions
- Do not pull or twist the cable with excessive

force. (Max.30N (3kgf)). The bending radius
of the cable should be R7 or larger.

please make the distance as short as possible as

it will otherwise be susceptible to the increase in the residual
voltage and waveform distortion and induction due to the
influence of the line resistance and line-to-line capacity. In
addition, please use the cab tire cord with the cross-sectional
area of 0.2 mm?2 or more.

- As the wiring of the high-voltage line or power line with the switch

will cause malfunction by induction if it is done in the same pipe
or duct, please make sure that different routes are used.

- Cabtyre cables are used as robot cables without any safety

compromise since the working voltage and current are low,
though cabtyre cables are not applicable to UL, CSA, EN or other
safety standards.

- If waterproofing is required, please mold the terminal so that

there will be no exposed portion.

- Use wire braid or protective tube when using under harsh

environment such as where there are scattering of cutting chips.

- Connect the sensor in the manner shown in the diagram below.

- Limit the LED forward current to about 10mA by inserting a resistor.

- Resistance value = (power supply voltage - LED forward
voltage) + current = (24-2) + 0.01 = 2KQ The LED forward
voltage is about 2V.

- The resistor may be installed on the DC 24V or 0V side.

- The LED glows when the circuit is closed. Sensor operation is normal.

- In case of using a sequencer, a resistor is not required if the
outflow current of the sequencer is about 7mA.

- Operation might not be properly confirmed using a digital test
(multi-meter).

24V
2KQ Power supply

J> Current
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B Effect on accuracy due to electrical delay

- If there is a difference in the sampling times of the sensor signal
and positioning data, large variations occur in repetitive
accuracy when the measuring speed is increased.

B Connecting to a load

- Do not attempt to drive an inductive load directly with these
sensors. Direct driving can damage the switching parts and
semiconductors of the internal circuitry.

- In case o f driving an inductive load, connect a surge absorber in
parallel with the load, and connect an external load such as a relay
or transistor allowing an adequate flow of current for load driving.

Min case of using a sensor with LED

- The LED can be damaged if the sensor is connected directly to
the power supply (DC 24V).
In case of using a sequencer, a resistor is not required if the
outflow current of the sequencer is about 7mA.

24y

Sequencer
Power supply

N

J» Current




. Cable Options

BCable Options

The following cable related options are available

|Direct-out connector| |Length/ Protective cable| | Connector | | Cable length / Protection from connector |
Cable — v v l l
option Cut off
format —
Protect tube | LTTTTTTTTTTTTTRNNY |
Wire braid I
EDirect-out Connector
Protective ] . Pullout
Product name Cable structure Dimension strength
O-ring Retaining ring
With
DC6 6eores| 5.5 P67 | sensorside HII“- E e . bayonet
F—— s
plug
245 24
B Connector
Protective ] ] Pullout
Product name Cable structure Dimension strength
CC2 2cores

Retaining ring

CC4 4cores| @5 - With
IP67 Sensor side ‘EEEEEi - —EH}EE}@ Sensor side bayonet

CC5 5cores ‘ plug

47.5

CC6 6cores| 5.5

Caution : Do not pull the cable when you remove the connector. Push the connector firmly until it tightly fits with O-ring.

BCable Protection (Protective structure,refer to P14-5)

Protect tube Wire braid for cable protection

Material : Steel, clockwise tight winding
Minimum bending radius : 7mm

Used mainly in machining environment. (Protection from
cuttings)

Prevent damages to cables caused by heavy load falling on. Steel, clockwise tight Connection tube

winding ¢0.5 size: M8 x 1

Sensor side is fastened with
screws and machine side is NE

Dimension : outer diameter 9

Minimum bending radius : 25mm

simply cut. 8

When extension is needed,
use threaded connection tube.

Sensor side Sensor side

Precautions

Precautions 1) Since gaps are formed at bending section (especially at
the attachment end) of the wire braid, make sure the

1) Sensor side is screwed in and metal ring is attached to ; ; ; S
intrusion of cuttings does not damage the cable inside.

machine side.
2) Be careful not to damage the cable sheath as a result of

2) Because protect tube is not flexible, clamp it to fix so as e ; )
crushing it during clamping.

not to apply excessive force to the sensor.
3) When binding it up and clamp with other cables, make

3) When binding it up and clamp with other cables, make .
sure not to apply excessive force to the attachment end.

sure not to apply excessive force to the attachment end.
4) Fabricate the braided wire a little shorter than the cable

4) The protect tube doesn't have water-resistant feature. ; g ce -
length,since it extends with its own weight.
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. Electrical specification Options for output specification

I/F unit for contact type switch

B Specification B Character
Product name CL-1F 1) Protection for the dry contacts from inrush current
Power supply voltage | DC24V +10% (ripple 5% or less) The interface unit is not needed, when using the switches

under the contact rating.

The contact point is unaffected by load current and
Input One contact signal protected since the 1/0 circuits for the contact current of the
Output method Photo Mos relay touch switch are separated.

Power consumption 15mA

Diagram | 2) Increase the output current
% ' (( Enable to drive a relay or similar devices directly.
|

When driving a relay by this unit, the repetitive accuracy
would be lowered due to delay of the relay.

Output level No-voltage floating output
Output capacity AC/DC200V 100mA 3) Level conversion unit
- Level conversion (normally close to normally open, normally
Delay 500us (Representing value)

open to normally close)

Operating time

Spread 10-20ps

Operating temperature

range 0°C-50°C

Hl Outer dimension

Precautions for use I/F unit

. . - Terminal layout
1) Do not connect the load exceeding the output rating specified for each model.

Since the switching parts and interface elements may be damaged due to the In-phase [ 1 4 ] Inverted
flow of current in excess of the rating caused by noise or surge induction, output - | 5 8 |- output
place the switch at an adequate distance from any power lines or other 9 12

sources of noise. 13 14

2) Connect one switch to one I/F unit. % DC24V (Q

3) Select the installation location of I/F unit so that the cable length between the Switch input
switch and the I/F unit should not exceed 20m .

4) Since the I/F unit is not waterproof, protect it from moisture such as water and ‘6-‘% 35.2 |
oil.

5) In case of using Normally-open type switch with a LED indicator, I/F unit can — <
be used only when the LED is normally OFF and turns ON in operation. — N
Similaly, for Normally-Close type switch, the unit can be used only when the |
LED is normally ON and turns OFF in operation.

VOTTOM.VEW]
6) This I/F unit is especially designed for the METROL switches, do not use this [ ]
I/F unit with the switch from other manufacturers.
No terminal block is provided.
B Connecting diagram with electrical load Refer to the following.
Panasonic: HC2-SFD-S
Photo MOS output type Omron: PYF-08A
DC24V£10%
Connection diagram (Plural switches)
Switch AC/DC power When connecting plural switches to one plug-in type
input supply interface unit, refer to the diagram below.
(1)-(5), or (4)-(8)

I/F unit
In case used equivalent to In case used equivalent to “._‘g 00,

NPN open collector output form PNP open collector output form &
I/F unit

w

g g
(]

SCE

c

3.
a g
o0
o

[=

S

1=
mm

Within 100

DC24V +10%

It is available only for the
switches without LED.

Within 20m

Switch Switch
input input

- Make sure no noise and inductive source.

- Overall length of the sensor side cables should not exceed

100mm.
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M Electrical specifications

Terminology - Definitions and Explanations -
Switch series and parallel connection methods --.
- Direct current 2-Line Type

- Direct current 3-Line Type

Conditions of use

- Use with AC 100V-200V

- Connecting to a load

- In the case of using a switch with LED

Confirmation of switch operation

- Dry contact type

- Contact-less type

- Confirming operation by using resistance

- Confirming operation by using voltage

B Mechanical specification

Terminology - Definitions and Explanations -
Protective structure

- IP code

- Waterproofing (Coolant)

- Dustproofing

- Protective cover

H Setting methods
Switch installation and signal setting methods --.
Preliminary installation and off-line settings

Bl Common sense of measurement
Basics of measurement

- Accuracy

- Abbe theory

- Temperature

- Shape of contacting part and contact force

- Timing of measurement

- Contacting point

High-Precision Positioning Switch
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. Technical Guide - Electrical

B Electrical specifications Terminology - Definitions and Explanations -
Output mode

This refers to the type of signal output from switching part. There are two types of signals as indicated below.
(1) Normally open NO
(2) Normally close NC

Inversion (Level Conversion) method: NO—~NC,NC—~NO

Electrical:

- By connecting an I/F unit to either the NO type or NC type, the
output of the I/F unit can be inverted (NO—NC, NC—NO).

- NC types converted from an NO type by an I/F unit are no longer
failsafe.

How to select

Characteristics of normally open (NO) type

- All types have pretravel (the distance it needs to be pressed to
output the signals), and in the case of dry contact types, there is no
occurrence of chattering since the switching part is normally open.

- NPN open collector output types can be easily connected to
programmable controllers (PLC), sequencers and CNC.

Characteristics of normally close (NC) type

- Types with and without pretravel are available. In case of dry
contact types, since the switching part is normally closed, chattering
may occur due to vibrations (mainly in cases of low contact force).

- Normally close circuits are failsafe (any input errors are notified
immediately). The use of this interlock system makes it possible to
diagnose malfunctions such as cable disconnections and signal
transmission problems.

Inversion is possible depending on the installation method.
- By initially pushing in the free position.

' Mechanical:
! - Inverted by means of a lever.

Open collector

The output terminal of this transistor circuit is the collector of the transistor (see diagram below).

PNP transistor output (Open collector)

Since circuits using a PNP transistor discharge the load current

in the manner of a source), the load is connected between the circuit
ground and the collector.

NPN transistor output (Open collector)

Since circuits using an NPN transistor absorb the load current
(in the manner of a sink), the load is connected between a power
supply having a potential higher than ground and the collector.

! +24V - - NPN transistors are commonly =z =0 424V ‘These are incorporated primarily
= § used transistor. Connections can 2 in devices exported to overseas
2 Output be directly made to a o Output destinations such as Europe.

S :il—() - = :il—( ) -
o3 programmable controller or 2 I~ ‘These are in the form that
2 counter. 3 discharges current (source type).
= [ . oV
- These are popular in Japan and

the US in the form that absorbs
current (sink type).

Types of loads

Resistance loads (Expressed in the output rating) Inductive loads

- These mainly refer to loads in the form of resistors. 1 - These primarily refer to relay coils, motors and solenoids.

- These loads make it difficult for large current to flow whenthe | - Load can be used only when the driving current of these loads is
circuit is switched on and off, and the current that flows to the ; within the switch contact rating. When the switch is turned off,
circuit can essentially be calculated using the following equation: ' counter electromotive force is generated and will require a diode or

Current value = voltage value - resistance value surge absorbing element to be connected in parallel to absorb this.

(3 - e.g.) Relay driven (Use a relay of which driving
h" Y% ol current 10mA or less)

BSwitch series and parallel connection methods

Direct current 2-line type Direct current 3-line type

Series connection (AND) Wiring precautions:

When the connected switch is on, the load
voltage VRL is defined as VRL = Vcc-n x 3
(V), caution is required with respect to
defective load operation.

Series (J:ronnec_tion (AND) Wiring precautions:
I

=

The number of connected switches
must be within the range that satisfies
_|[Vec  the following relationship:

IL + (n-1) Xi = Upper limit of switch
control output*
10mA (max) in case of non-contact

Parallel connection (OR) switches.

+
ouUT and Vs In case of using an AND/OR connection,

| since there may be cases in which this

Vce: Power supply voltage 24V (max)
n: No. of switches

3(V): Switch drive voltage
V: Vce-VRL

+ Load |-=IRCE
Vee
‘iﬂ:’< T  When the connected switch is off, the
- leakage current IRC flowing to the load is

Parallel connection (OR)

N type of connection cannot be used due
(ﬂ:b:{__, defined as IRC = n x 0.8 (mA), caution is ouT to erroneous signals or leakage current,
= required with respect to defective load please confirm the absence of such

return.

There is no limit in the number that can be
connected in the case of contact switch
(no LED or built-in interface unit)

problems before using.
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B Conditions of use

Please use dry contact types at a voltage and current within the contact rating.

Use with AC 100V-200V

Effect on accuracy due to electrical delay

- These switches cannot be directly controlled with AC 100-200V.

- Please refer the diagrams below in the case of desiring to operate a
solenoid valve or AC 100V relay with the switch signal in the
absence of a DC power supply within the device.

A DC power supply (DC 24V,

approx. 0.2 A) is provided and
the switch and interface unit ’:‘;L%?/V
(CL-1F) are used to operate the
valve and relay.
Onc-i
o
AC100V
~200V

Interface unit (Refer to P13-5)

AC outlet

Use with micro load
Use the switch within the range of DC 24 V, 0.2 mA to 10 mA (max.)

B Confirmation of switch operation
Dry contact type

=[] X

- If there is a difference in the sampling times of the switch signal
and positioning data, large variations occur in repetitive accuracy
when the measuring speed is increased.

Connecting to a load

- Do not attempt to drive an inductive load directly with these
switches. Direct driving can damage the switching parts and
semiconductors of the internal circuitry.

- In case of driving an inductive load, connect a surge absorber in
parallel with the load, and connect an external load such as a relay
or transistor allowing an adequate flow of current for load driving.

In case of using a switch with LED

- The LED can be damaged if the switch is connected directly to the
power supply (DC 24V). In case of using a sequencer, a resistor is
not required if the outflow current of the sequencer is about 7mA.

7
r Current

J70u rrent

Non-contact type

- Connect the switch in the manner shown in the diagram below.

- Limit the LED forward current to about 10mA by inserting a resistor.

- Resistance value = (power supply voltage - LED forward voltage) +
current = (24-2) + 0.01 = 2KQ The LED forward voltage is about 2V.

- The resistor may be installed on the DC 24V or OV side.

- The LED glows when the circuit is closed. Switch operation is normal.

- In case of using a sequencer, a resistor is not required if the outflow
current of the sequencer is about 7mA.

- Operation might not be properly confirmed using a digital test
(multi-meter)

24V
power supply

AN 2KQ
1
N

EJurrent

Confirming operation by using resistance

- Connect the switch in the manner shown in the diagram below.

- Please note that output circuit will be damaged by over current,
when switch output under NPN output form is directly connected
to +24V or when switch output under PNP output form is directly
connected to OV.

- Please insert resistor with resistance around 3kQ so that a current
of about 10mA will flow
(1) between +24V and output in case of NPN output type,

(2) between 0V and output in case of PNP output type, in the output circuit.

- In case of using a sequencer, a resistor is not required when the
outflow current of the sequencer is about 7mA.

NPN Output
3KQ

24V
-|' power supply

PNP Output

Brown

l 24v

Black(output)
-|' power supply

3KQ

Confirming operation by using voltage

-Set the tester to a resistance range of x 10, and connect the minus
lead of the tester to the switch output (brown), and connect the plus
lead of the tester to the switch OV (blue).

‘The deflection of the tester needle indicates around OW when the
switch plunger is pushed in and roughly infinity () when switch tip is
returned.

* For switches with LED, note that the tester may not swing.

- Set the tester to a voltage range of 50V and measure the voltage
between the switch output (black) and 0V (blue).

- For NPN output type, when the tip of the switch is pressed,
the indicator of the tester changes from 24V down close to OV.

- For PNP output type, when the tip of the switch is pressed,
the indicator of the tester changes from 0V up close to 24V.
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B Mechanical specification Terminology
Signal point (Operating point)

- Definitions and Explanations -

Movement differential MD

Position where a signal is generated
- This is normally indicated with pretravel.

- Since it is easier to make a judgment on the signal point based on
the contacting part position and this does not vary according to the
conditions of use or type of contact used, position and accuracy

can be clearly indicated.
Free position
Pretravel
(Distance up to signal point)

Overtravel
(Distance after the signal point)

Operating limit position

x Position where signal is output

Pretravel PT (Distance up to signal point)

Amount of movement from free position to signal point
- There is always pretravel in case of normally open (NO) sensors.

- The normally closed (NC) sensors are available with and without pretravel.

Overtravel OT (Movement after signal point)

Amount of movement from signal point to operating limit
position

The greater the amount of overtravel, the less chance of colliding and
causing a malfunction.

Stroke TT (Overall movement : Total travel)

Amount of movement from free position to operating limit position
This is the sum of pretravel and overtravel.

Free position

Stroke
Range of contacting part movement

Operating limit position

Contact force

Amount of force required for the contact to move from free

position to signal point (Units : N)

- The contact force will increase in accordance with the pushing
amount of the contact. (depending on the spring constant)

- Contact force is set in the specified mounting orientation. This
mounting orientation is the vertical orientation unless otherwise
specified.

- When using a vertical mounting type in horizontal orientation:
Contact force increases by the weight of the movable unit. This
requires caution particularly in case of large-diameter contacts and
low levels of contact.

- When using the horizontal mounting type vertically, the contact
force decreases according to the weight of the movable part. It may
cause the zero reset error.

- In case of touch probes, contact force can be reduced according to
stylus length.

- Please be aware to the stiffness of the bracket for the large contact
force type.

i i Contact force (N) : Force required for operation

High-Precision Positioning Switch
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Amount of movement until signal is inverted
after returning from signal point

- This region is an undetected area. Movement differential occurs for
any types of electrical switches, including limit switches, micro
switches, proximity sensors and optical sensors.

- Since the signal is not inverted unless the contacting surface returns by
greater than the amount of the movement differential in case of using in
such a manner that the contacting surface returns immediately after
operating, thickness less than the movement differential as shown in the
diagram cannot be discriminated. Therefore pretravel greater than or equal
to the movement differential is required in case of non-contact devices.

Signal point

Pretravel

Movement differential
Return signal point

Detected object

Contacting part

Hysteresis (Return difference)

This refers to a difference in the operating point when the
contacting part has returned after being pushed beyond the
operating position.

- In addition to the sensor itself, the amount of deflection of a retaining
portion (support column) may be added due to the contact force.

- Please be aware to the stiffness of the bracket for the large contact force type.
* Hysteresis is different from movement differential

Hysteresis

‘ Signal point |
|

Inversion signal point

Repetitive accuracy (Repeatability)

The detected object is pressed from the vertical direction
towards the contacting part of the sensor. The difference
between the maximum value and minimum value obtained from
the variation in the signal point (dimensions) when pushed in 30
times is represented with the range (R) (defined by METROL).

Error

Error in operating point during
repeated operation

Temperature drift (Temperature characteristics)

Movement of signal set position by ambient temperature changes

- This indicates the amount of fluctuation in the operating position caused
by fluctuations in parameters of an electronic component corresponding
to a change in the working temperature.

- It is necessary to additionally take physical thermal expansion of the
attachment into consideration .

Contacting part

This refers to the portion of the sensor that contacts a detected object.

- Contacting part is also referred to as a probe.
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B Protective Structure
IP Code

Protective structure refers to the level of dust resistance and moisture resistance.
All products in this catalog are indicated with characteristic numbers in the form of an IP code based on IEC 529:1989

(Degrees of Protection Provided by Enclosures).

(International Protection)

First characteristic number (0-6) : Penetration of extraneous solid objects.
Second characteristic number (0-8) : Penetration of moisture accompanying detrimental effects.

IP 6 7
t

Number | Intrusion of Extraneous Solid Objects Intrusion of Moisture Accompanying Detrimental Effects
0 Unprotected Unprotected
1 Protected against extraneous solid objects 50mm or more in Protected against vertically dripping water
diameter
2 _Prztlectef against extraneous solid objects 12.5mm or more | pyotected against dripping water at an angle of within 15 degrees of vertical
in diameter
3 F’rotlected against extraneous solid objects 2.5mm or more Protected against spraying water
in diameter
4 F’rotlected against extraneous solid objects 1.0mm or more Protected against splashing water
in diameter
Dustproof: No intrusion of an amount of dust that impairs P d . zed ‘ di .
5 enclosure operation rotected against pressurized water from any direction
6 Dust-resistant: No intrusion of dust Protected against jetted pressurized water from any direction (high pressure)
7 B No intrusion of water in an amount that causes detrimental effects even
with respect to temporary penetration.
No intrusion of water in an amount that causes detrimental effects when
8 — continuously immersed in water under strict conditions determined by
relevant authorities

Waterproofing(coolant)

Protective covers

The water-resistant performance of this standard refers to
water. However, the following measures are adopted since
coolant and cutting oil are commonly used for machine tools.

- Rubber materials used in some products (boots, O-rings) provide
protection against water-soluble coolants and alkaline liquids.

- When covering of cables are broken, liquids penetrates into the
cable due to the capillarity action, causing short circuits and
contact failure. Attach protective blades for cables when cables
might be damaged due to chips. (Refer to P13-4).

- Install rubber boot and O-rings after disassembly so that sealing
can be kept. Whenever they are damaged, replace them by a new
one. Apply seal locking agent to the screw threads.

- When making a connection to extend the cable, use a molding so
that there are no exposed portions when the end of the cable is
connected to a terminal.

- Please note that adhesive and sealants may be eroded by coolant.

Dustproofing

Protective cover are for preventing damage to rubber boots
and impairment of water-resistance or dustproofing caused
by metal fragments and other cutting.

Please select the shape of protective covers while
considering the factors indicated below.

- Choose the shape of protective covers in consideration of mounting
direction, the direction of coolantor, air blower, and the gap.

- When there is no risk of damage to the rubber boots as in the case
of plastic or wood cutting of grindings, it may be better to rinse off
such debris with coolant or blow it off with blowing air, without
attaching a protective cover.

- An extra cover is recommended to avoid direct hit by high-pressure
coolant or heavy cuttings.
Coolant

< Cuttings (Metal) : :

X

Cuttings
Air blowing is effective for removing dust, cuttings or coolant or heavy cuttings ee—
adhered to the contacting surface depending on the type of
adhered debris. However, the following measures are
required for highly viscous substances that can not be

removed by blowing with air.

\\ Hight-pressure coolant
Cuttings (Metal)\
—~—

J Coolant oil

Cuttings

4

- Provide protective covers (optional) if the rubber boot might be
damaged due to chips.

. . . . . \ Hight-pressure coolant Cover  Cuttings
- Provide automatic opening and closing covers (especially when ! Cuttings \\ or heavy cuttings
operating without operators). | (Plastic)
. N . . | (Wooden Q:
- If a protective cover is still insufficient, provide a separate protector | tips) ~ ——2
against chips.

- Provide a separate cover if high pressure coolants or water stream
hit the contact or boot protector.
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B Switch installation and signal setting methods
The methods used to install switches and set the signal operating points vary depending on the purpose

in which the switch is to be used.

1. Classification according to purpose

1) Setting the signal point as the origin or reference point.
There is no particular need to set an operating point if the signal
output at the position where the contact switch is to be installed,

is the origin or reference point.

Trying not to commit the type 2 errors is important since the setting
errors of the signal point, to some extent, are unavoidable.

When the application only needs existence detection and doesn't
require high position accuracy, there still is the same idea applying to

the settings of pass/ fail border.
The following points are selecting factors of the contact switches. o P

- High repetitive accuracy

- No influence by external environment (e.g. Drifts caused by power
supply voltage, temperature, intensity of light, magnetic field, etc.)

- Small movement differential and hysteresis

- No restriction on the materials and shapes of detected objects.

2. Important factors regarding installation methods and
signal setting methods when accuracy is required

1) Ease of making fine adjustments
- The direction of adjustment of the switch body should be coaxial.
- In case of split clamping, there should be no engagement or screw

As the switches with an amplifier magnify not only the accuracy but 1
f rattle in the semi-clamped state, and movement should be smooth.

also the fluctuation and drifts, there are the cases where these
switches are not suitable for use in such a harsh environment.

2) No occurrence of position shifting when locked

- The locking position should be near the core.

- There should be no application of thrust in the axial direction during
locking.

2) Applications involving making a judgment of pass or
failure using a defined position or dimension as a limiting
criterion.

These applications require heightened setting accuracy of signal

points. Generally, the following 2 types of setting errors are known. 3) Adopting preliminary installation and off-line settings

- Type 1 Errors (Refer to P14-7)
misjudging good products as defective ones.
- Type 2 Errors

misjudging defective products as good ones.

<+ [t can be a cause of
short time breakdown
in the production line.

3. Installation using a switch bracket and adjusting signal operating point

Installation and setting using a switch bracket

A

Switch outline: Threaded

Bracket: Large clearance
(straight hole)

Signal setting methods and characteristics Switch fixing methods

Bracket The switch is locked in. Position
shifting occurs during setting.
Note that the rigidity of
commercially produced

brackets.

« Alternatively tighten the 2 nuts and set and fix the
switch

= « Not suitable for accurate positioning.

+ Suitable for existence detection

B Bracket
Switch outline: Threaded & Nut

Bracket: Tapped =
C Set screw
Switch outline: Non-threaded (h7) @ %
Bracket: Small clearance (H7) =

Fixing attachment

7 8%

D « Setting the position in the semi-clamped state.

« Screw in and out the switch for position setting.
« Accurate position setting is available

(Fine thread is recommended)
* Do not twist the cables

The switch is locked in position
with 1 or 2 nuts.

Position shifting may occur
during setting.

There is limitation for tightening
strength.Malfunction may occur
due to excessive force applied
to the fastening part. When
using a frame, there is less §:=
possibility ofdeformation. v

« Set the position of the switch by fingers.
« Accurate position setting is available

No occurrence of position

|
Switch outline: Non-threaded (h7) [z + Most accurate setting is available. shifting when fastening the
Bracket: Small clearance (H7) L switch.
Split clamping
E Adjustable contacting part L . ) X .
(threaded) Nut  No need for position setting. The switch is locked in the

Setting by the adjustable
contacting part
(Refer to P2-7)

Suitable to inline adjustment.
t— | + Combinations with A-F are available.

position with the nut.
—_—

Detected

object 1) Turn the threaded contacting part or anvil up to

the signal point.
2) Make a half-turn backward and fix it by the nut.
3) Next, slightly loosen the nut and then fasten in
the signal output position by turning the anvil
when there is no play in the screw. Lock in
position by tightening the nut.

Fine adjustment

F Lock nut

—

Anvil

Setting by the anvil of detected
objects such as moving tables.
(Not available when the detected
object is workpiece.)

Sensor

— 7
Detected =~

object Adjusting screw
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HBenefit of preliminary installation and offline settings

1. Accuracy improvement of signal point (signal setting by using dial gauges or micrometers).
2. Save a great deal of time for setups and changeover of machines.
(Improvement in availability ratio of the machine and cut-down of maintenance time.)
3. Reduction of on-line setups, adjustment, and assembly.
4. Cut down the Mean Time To Recovery. (MTTR)
5. As the repair work is simplified, skilled technician is not required. (No visit to customers, Cut down on maintenance cost)

B Preliminary installation and offline settings

1. Preliminary installation and setting for 1-signal type switches

- Preliminary adjustment of the signal point refers to installing the
flange, bracket and other parts on the switch outside the machine
and setting to the predetermined dimensions so as to eliminate or
minimize adjustments within the machine.

Installation reference surface

Slit types of commercially available split clamping brackets are
frequently produced for the purpose of powerfully tightening balls
and so on, and caution is required since there are many that are not
suitable for switch inching and adjustment. Additional machining is
required in such cases.

- In case of contact switches, the signal is output at a fixed position
from the switch body. Thus, if the installation reference surface is
set in advance for the switch outside the machine, and the distance
from the operating point is set to the predetermined dimensions
indicated in the design, position adjustment is not required to be
performed inside the machine.

CUCT weaken -
/ \ - (thickness of about 1 to 2mm) / \ KA
\

JI." Varies according to ! Y
L material and width \\Ljé]\

- Unlike non-contact switches, contact switches are not affected by
the surrounding environment, such as the material, shape or
brightness of the detecting body or magnetic fields.

(Refer to P14-6 for signal setting method)

Cutout
(additional machining of
commercially available product)

In case of using the switch with a non-threaded switch case.
Slightly move the switch
Completion drawing Use a dial gauge and fix it in position by split

; Straight hole Straight and height gauge || clamping when the lamp lights
W < / o
4@\ J KH\ = Split clamping Can be grabbed easily,
R . bracket i _ Installation 7 Press down ' Signal check
- reference surface ; (see diagram at right)
. . p Drawing 1 i Earr‘1p
{ dimensions | ® O
‘ : Measured value
N Example of bracket Drawing dimensions (Battery)
In case of using the switch with a threaded switch case.
Completion drawing of preliminary installation and setting
Bracket Hexagon nut for locking
(flange) Alligator clip
3 9
‘\
é Installation ® \ Block \
reference surface V block gauge Signal checker
* . . .
Example of bracket Drawing dimensions ©Block gauge dimension = ® (measured value) - ® (drawing dimension)
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B Basics of measurement

Generally speaking, dimensional measuring instruments, having a built-in scale, not only convert values of displacement to
electrical quantity or light intensity, but also amplify, calculate, and record the value. These instruments output signals as
threshold values. The price for the instruments is relatively high because an amplifier is required.

On the other hand, METROL contact switches don't require the built-in scale, and output accurate signals as limit values from a
built-in switching part.

Except off-line use, there are the cases, mostly in machines, where general instruments are only required to output signals as
limit values. In that case, METROL contact switches can show a great cost-effectiveness replacing those expensive instruments.
Since the basic knowledge of measurement is required to make full use of METROL contact switches, refer to the following for
your information.

1. Accuracy 2. Abbe theory

Accuracy consists of "Precision" and "Correctness".

The fluctuation range of numerical values obtained from multiple
measurements is called "Precision", and the difference between
the obtained values and true values is called "Correctness".

A detected object and a standard scale need to be arranged
on the same axis to heighten measurement accuracy.

That is known as Abbe theory. Close to our hand for example, this
theory applies to micrometers but doesn't apply to slide calipers.

Fig.3
Fig.1 True value Micrometer
(Master value)
True value
e Fig.4
Slide caliper
Scale
I T Ll
Both correctness and precision are high. Precision is high, but correctness is low. N \ N N N N
Stand off
Play of sliding part may
True value cause errors.
v True value . . :

Ve When using a switch, offset touch, as shown below, is not
recommended. This can also apply to fine position setting
methods. Offset touch is subjected to rattle of sliding part,
loss of perpendicularity, and deflection of the holder.

Ll

Correctness is high, but precision is low. Both correctness and precision are low. Consequently, the way in which the highest accuracy can be

of the switch on the same axis as the measuring direction and

i H i H H n o n n
There is the practice of indicating "Precision as "Average slide the switch on the same axis for precise position setting.

value", "Deviation value" or "Range" by taking operating point
signals output from the measuring instruments such as digital
micrometers or NC scales, etc. measuring displacement of
detected objects

Fig.5

J Signal x Offset touch

transmission part

Detected -
Fig.2 object
Origin Plunger Switch case Switch
Readout . . . . . .
values In addition, accidentally applying sideways tightening force to the
Origin R plunger may cause errors.
L (e.g.Split clamping, Set screws)
Fluctuation Frequency
(Constant temperature) Fig.6
Readout Lock nut or x
values Split clamping
Origin
Changing gradually is called "Drift". o - o
Sliding
Switch surface

obtained by using cylindrical type switch is to locate the plunger
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3. Temperature

5. Timing of measurement

Instruments and workpiece are subjected to expansion and
contraction according to temperature change.

20°C is standard in industrial standard. The expansion and contraction
cannot be clearly calculated under the condition of different materials
and thermal capacities as well as changes over time.

Consequently, the following points are important to minimize the
risk of expansion and contraction of instruments or workpiece.

1) Keep the temperature constant.

2) Set the origin by using masterwork whenever a great
temperature change occurs.

3) Select a switch that is least subject to temperature changes.

These attempts results in only minimum compensation required
for use (for example, expansion of high-seed machining spindle).

In that case, a METROL tool setter for machining centers can
compensate thermal expansion of high-speed spindle.

Since there are cases where dimensions realistically affected by
flexure (bimetal) greater than expansion and contraction, it may
be more effective to bring coutermeasure for the flexure.

Fig. 7

Heat source

llc=

7.

Keep it in mind that simple expansion and contraction of iron is

1 um by 10°C (Brass is 1.9 ym, Aluminum is 2.8 ym).

There are measures as heat sources such as external
temperature, motor, shock absorber, cylinder, high-speed spindle,
coolant, weld, cutting, and body heat, and their conduction and
radiation are also taken into account.

In addition, as constant numbers for elements of electrical parts
vary by temperature change, contact-less type switches with an
electrical circuit in term of amplifier inevitably has temperature
drift. Refer to section 6, Fig. 8

4. Shape of contacting part and contact force

These two measures are closely related to each other.
And changing the two measures results in instrument errors.
The following points are to be noticed.

- When contacting detected surface, point contact is the best way
to obtain the highest accuracy. But the smaller the dimension of
contacting point becomes, the larger the contact force can be.
That may cause deformation of either contacting part or
detected surface. (This can be calculated by Hertz equation. But
it doesn't make a big difference in reality).

- Point contact is subjected to plane roughness and friction.

- Large contacting surface may cause errors by deflection due to
geometric deformation.

- Since excessive contact force may cause errors by flexure of
switch holder, commercially produced less-rigid brackets can be
used only for low contact force type switches.

- Flexure (Range of elastic deformation) can be a main factor of
hysteresis and may generate drift.

- Deformation of switch holders can be caused not only due to
excessive contact force but also by excessive force applied
while fixing.

- The contacting force is defined mainly by spring force. But the
frictional force of the plunger should be subtracted from the
spring force. Absence of this idea may cause return errors.

- Since non-contact switches (Proximity switches and
photoelectronic switches) detect objects with the detecting
surface and output average values calculated from dimension of
the surface, the values are different from actual measurement
values and actual dimensions. Installing contact type actuators
marks up the total cost and causes loss of accuracy.

Measurement before processing is called Pre-Process
Measurement.

(e.g.Measurement of unprocessed workpiece and parts
dimension before assembly. Detecting process errors from
previous operation. Upside-down detection of workpiece.)

Measurement during process is called In-Process
Measurement.

(e.g.During grinding process, measure the work piece dimension
and stop the process when the dimension comes in the
allowance. Checking bending radius when the object bent.)

On-line measurement after process is called Post-Process
Measurement.

(e.g.Eliminate defectives after process while giving feedback to
previous process.)

6. Contacting point

In case of contact measurement, accuracy varies according
to how to make the detecting part contact with objects.

1-point measurement method (Thickness measurement)
In Fig. 8 (a)(b), deformation and thermal displacement

of the fixing part, retracting part cause errors.

In Fig. 8 (c), warpage of workpiece, dust and cuttings are
error factors.

Fig. 8 Deflection, thermal displacement

@) (b) ©

Fixing part

Retracting
] mechanism

Stopper

warpage
h h

Extruding —

2-point measurement method

In Fig. 9 (a), making the stopper prop with base level prevent
errors shown in (a)(b) in Fig. 8.

In Fig. 9 (b), errors can be prevented by comparative tolerance
between the masterwork and the detected workpiece.
Equivalent to step measurement.

In Fig. 9 (c), errors caused by dust or warpage can be prevented
by holding the workpiece between 2 points. Plate spring hinge
or bearing is used for the floating mechanism.

Fig 9 Errors may occur due to repeatability of the
movement or temperature change.

Retracting by
motor or air cyllnder

Masterwork

/ Bearing, Can hold

The floating mechanism is applied so that the it by hand
fixed contacting point touches the workpiece.

Stopper X
Stopper

The workpiece is on the base level. Use the base level
as stopper to obtain higher accuracy.

3-point measurement method

In Fig. 10 (a)(b)(c), though large diameter or sphere workpiece are
measured as center-less, magnification ratio drops according to
opening angle. This results in loss of accuracy.

Fig. 10
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KS30A
KS30B

K2A

K2C

K3E

K3M

P

P085DB
P08SB
P10DA
P10DB
P10DHA
P10DHB
P10DHLTB
P10DLB

P7-6
P7-6
P7-6
P7-6
P7-6
P7-6
P7-6
P7-6
P7-6
P7-6
P7-6
P7-6

P6-6
P6-6
P6-6
P6-6

P6-4
P6-4
P6-4
P11-3
P11-5

P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P9-9
P9-11
P9-5
P9-7

P3-10
P3-10
P3-10
P3-10
P3-16
P3-16
P3-16
P3-10

P10SA
P10SB
P10SHA
P10SHB
P11DDB
P11DMB
P11EDB
P11EMB
P12DA
P12DB
P12DLB
P21
PT5M1CB
PTSM1WA
PT5M1WB
PTSM3WA
PT5M3CB
PT5M3WB
PT5S1CB
PT5S1WA
PT5S1WB
PT5S3CB
PT5S3WA
PT5S3WB
PTP5M1CB
PTP5M3CB
PTP5S1CB
PTP5S3CB

SPO60A
SPO80A
STEOGOPA
STE060PB
STEO80OPA
STEO80PB
STE100PA
STE100PB
STM11A
STM12A
STM31A
STM32A
STM35A
STM36A

P3-10
P3-10
P3-16
P3-16
P3-22
P3-22
P3-22
P3-22
P3-10
P3-10
P3-10

P10-15

P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4
P3-4

P5-18
P5-18
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-10
P5-10
P5-10
P5-10
P5-10
P5-10

STM62A
STM82A
STMB11A
STMB12A
STPOBODA
STP08ODB
STPOSOUA
STPO8OUB
STP100DA
STP100DB
STP100UA
STP100UB
STS060PA
STS060PB
STS080PA
STS080PB
STS100PA
STS100PB
T
T20-120
T24E-120
T24E-240
T24E-260
T26K

TD1
TM26D

P5-10
P5-10
P5-10
P5-10
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4
P5-4

P10-11
P10-8
P10-9

P10-10

P10-13

P10-17
P10-5



Discontinued Products

The following types are no longer listed.
Please contact us for the service parts.

M High-precision MT-Touch Switch
+P11GDB

*P11GMB

*P10MCA

-P10MCB

*CSR series

+CSC

+CSCHP

+CSCP

Bl Machine Components with a Built-in Switch series
-STM13A
-STM14A |
-STM33A
-STM34A
-STM61A |
-STM63A
-STM64A
-STM81A |
-STM83A
-STM84A
-KS51A |
-KS51B

M Special Purpose Switch series
+STM81A-HT1

+STM81A-HT2

+STM82A-HT1

+STS060A-HT1

+STS060A-HT2

+BPO60A-HT1

+CS067A-HT1

M Direct-out connector
DG

Hl Touch Probe Series for CNC Machine Tools
*K1A

Refer to the separate volume
*RC-K3E — "High-Precision Compact TOUCH PROBE"

M Tool Setter Series for CNC Machining Centers
*T24E-112

*T24E-220

*T20-220

B Tool Setter Series for CNC Lathes
*H4A-002
*H4D
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Communication sheet FAX+81-42-528-1442

METROL answers your question regarding contact switches. W

Write down your questions and send it to us by fax.

B Please write down your questions

B Picture your application (Let us know about your application in detail as possible.)

You may attach your business card here and fax us the copy.

______________________________________

Company name: M Please check in a blank

Name: : :
Address: E E (L] Machine tool builder
. : E (] Machine tool user
Function: ! '
. ' [] Distributor

TEL: : : [] Others

FAX: |

E-mail: N [

High-Precision Positioning Switch

15-3 #&Metrol

No.10-2E
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igh-Precision Positioning Switch

'Metrol

i ication.
Send us a fax regarding your applicatio ctione
Our professional team will answer your q
ur

BExample

High-Precision Posin'oning&mch‘
® METROL CO.,LTD.
pETRO{MetrOI htfp://www,metrol.co.jp/en
= htlp://toolsensor.com

Communication Sheet FAX +81-42-528_1445
egarding contact sensors. 777777777777777777777777777777777
i Fax.

METROL answers yoyr Question r,

Write down your questiong and send it to us by fax

Write down
your questi

ons

METROL CO., LTD.

l.co.jp/en
ttp://www.metro
e http://toolsensor.com

) application

Draw the picture
describing your

Fill in
the blan

ks

~

A
M Please check in a blank

1
_-: 'dMachine tool builder
_ DMachine tool user
1_: O Distributor
'_: O others _
\\“\

1
’

" Copy this page and yse it repeatedly, —

FAX+81-42-528-1442

W



The specifications and descriptions are subjected to change without notice due to improvements in products.

TOKYO JAPAN . High-Precision Positioning Switch METROL CO., LTD.
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1-100 Takamatsu-cho Tachikawa, Tokyo 190-0011 JAPAN
OL Me ro Tel: +81 50 5558 7366 / Fax: +81 42 528 1442
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