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Trimmer Auto Switch
Series D-17K/D-RL1K

OUT1 and OUT2 are
adjustable separately.
OUT1 Trimmer OUT2 Trimmer
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OUT1 Detecting range
Output ON = Green LED is on.

Adjustable by trimmer - @«

OUT2 Detecting range
Output ON = Orange LED is on.
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Internal Circuit
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Specifications
Sensor Unit
Model D-F7K D-Y7K
Mounting Rail mounting Direct mounting

Applicable amplifier unit

D-RNK, D-RPK

Status indication

Operating position: Red light is ON. Suitable operating position: Green light is ON.

Electrical entry

Grommet

Lead wire

Oilproof heavy-duty vinyl cord 3.5 0.14 mm?® 4 cores 3m
With one e-con connector Not®)

Impact resistance

980 m/s®

Insulation resistance

50 MQ or more (500 VDC Mega) between lead wire and case

Withstand voltage

1000 VAC for 1 min. (between lead wire and case)

Ambient temperature —10 to 60°C
Enclosure P67
Weight 58 g (with connector)

Sensor Unit

Amplifier Unit (with Sensor Unit)

Note) The e-con connector is not attached to the lead wire. They will be supplied loose in the same shipment.

D-L17K

Switch
main circuit

Vsw (Brown)

GND (Blue)

Detective
sensor

0 SOUT 1 (Black)
0 SOUT 2 (White)

Model

D-RNK

D-RPK

Applicable sensor unit

D-F7K, D-Y7K

Application

For relay and PLC

Power supply voltage

121024 VDC

Current consumption

40 mA or less

Output specification

NPN open collector 2 outputs

PNP open collector 2 outputs

Amplifier Unit

Load voltage

28 VDC or less

Load current

80 mA or less

Main circuit

Main circuit

E(Brown) < +
AN 35 Z12t0
AOUT 1 —T24VDC
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Internal voltage drop

1.5V orless

Leakage current

100 pA or less

Response time

1 ms orless

Status indication

READY: Red light emitting diode when the piston position detected.
(When the sensor is connected).
OUT 1: Green light emitting diode when ON
OUT 2: Orange light emitting diode when ON

Connection e-con connector
Electrical to sensor
entry
Power supply/ Grommet
output cable
Lead wire Oilproof heavy-duty vinyl cord 3.5 0.14 mm® 4 cores 3 m

Impact resistance

98 m/s?

Insulation resistance

50 MQ or more (500 VDC Mega) between lead wire and case

Withstand voltage

1000 VAC for 1 min. (between lead wire and case)

Ambient temperature —-10 to 60°C
Enclosure 1P40
Weight 7049
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Trimmer Auto Switch Series D'D 7’(/D'R|:| K

Descriptions

Sensor unit Sensor Unit

Red light turns ON when sensor detects
the magnet field. Green light is ON during
the suitable position to detect the magnetic
field (including most sensitive position).

1 | Indicator light

3.2 mounting hole
2 | M2.5 x 4L slotted Fixes the sensor to the actuator.

set screw

Amplifier Unit
1 | Output (OUT1) indication: Green | llluminates when OUT1 outputs.

Adjusts the output range of OUT1 when
sensor unit detects the magnetic field.

3 | Output (OUT2) indication: Orange | llluminates when OUT2 outputs.

Adjusts the output range of OUT2 when
sensor unit detects the magnetic field.

D-F7K 2 | OUT1 adjusting trimmer

Amplifier unit
4 | OUT2 adjusting trimmer

llluminates when sensor unit is detecting
the magnetic field. While its lighting, output
ranges of OUT1 and OUT2 are adjustable.

Confirmation of detection at
sensor unit (READY): Red

Adjusts the sensor unit at the time of connection.
Once adjusts, no need to re-adjust as long
Offset adjusting trimmer as the sensor unit is not replaced.

(ADJ) Adjustment must be undertaken while the
sensor unit is removed from the actuator.
Refer to the operation manual for details.

Confirmation of offset llluminates when offset adjustment is
adjustment (OFFSET): Red | completed.

’ Refer to the operation manual for how to adjust/set.

The operating ranges are provided as guidelines including the hysteresis and are not

Appllcable Actuators and Operation Range (Angle) guaranteed value. Please consult with SMC for altemative actuators than those shown below.
Sensor Unit D-Y7K

Air Gripper (mm or°)
M Bore size
odel 10 | 12 | 16 | 20 | 25 | 32 | 40 | 50 | 63 | 80 | 100
Parallel gripper MHZ2 4 — 5 7 7 8 8.5 — — — —
Wide opening MHL2 6.8 — 8 8.5 10.5 11 12.5 — — — —
Parallel gripper MHS2 (2 finger) | — — — — — 6.5 7 7.5 8.5 — —
Parallel gripper MHS3 (3 finger) | — — — — — 6.5 7 7.5 8 — —
Parallel gripper MHS4 (4 finger) | — — — — — 6.5 7 7.5 8.5 — —
Angular gripper MHC2 30°to-10°| —  [30°to-10°|30°to-10°| 225°t0-10°| — — — — — —
180° opening/closing MHW2 — — — 88°t0 -5° | 54° to —6° | 58° to —5° | 41° to -5° | 30° to —4° — — —
Air Cylinder
Compact guide cylinder | MGP — 3.5 5 45 4.5 5.5 5.5 5.5 5.5 5.5 6
Non-rotating rod double power cylinder | MGZ — — — — — — 5.5 6.5 6.5 — —
Air cylinder CA2 — — — — — — 4 4 6 6 6
Sensor Unit D-F7K
Air Cylinder (mm)
Bore size
Model
10 12 16 20 25 32 40 50 63 80 | 100 | 125 | 140 | 160
Air cylinder CJ2 4 — 4.5 — — — — — — — — — — —
Air cylinder CM2 — — — 35 3.5 3.5 3.5 — — — — — — —
Compact cylinder cQ2 4.5 4.5 5.5 5.5 5 5.5 5.5 5.5 6 5.5 6 7.5 7.5 7.5
Compact cylinder/Guide rod type | CQM — — — — — — — — — — — — — —
Plate cylinder MU — — — — 55 6.5 6.5 6.5 6.5 — — — — —
3 position cylinder RZQ — — — — — 6 6.5 7 7.5 — — — — —
Rotary clamp cylinder MK/MK2 | — — — 5 5 6.5 6 6 6.5 — — — — —
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Series D- 17K/D-R[ 1K

Dimensions

Sensor unit
D-F7K

D-Y7K

Ampilifier unit
D-RLIK
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Trimmer Auto Switch
Safety Instructions

These safety instructions are intended to prevent a hazardous situation and/or equipment damage. These
instructions indicate the level of potential hazard by labels of "Caution”, "Warning" or “"Danger". To
ensure safety, be sure to observe ISO 4414 Nete 1)/ JIS B 8370 Note 2) and other safety practices.

B Explanation of the Labels
Labels Explanation of the labels

A Danger In extreme conditions, there is a possible result of serious injury or loss of life.

A Warning Operator error could result in serious injury or loss of life.

A Caution Operator error could result in injury N3 or equipment damage Note 4).

Note 1) 1SO 4414: Pneumatic fluid power — General rules relating to systems

Note 2) JIS B 8370: General Rules for Pneumatic Equipment

Note 3) Injury indicates light wounds, burns and electrical shocks that do not require hospitalization or hospital visits for long-term medical treatment.
Note 4) Equipment damage refers to extensive damage to the equipment and surrounding devices.

H Selection/Handling/Applications

1. The compatibility of the pneumatic equipment is the responsibility of the person who designs the
pneumatic system or decides its specifications.
Since the products specified here are used in various operating conditions, their compatibility for the specific pneumatic system
must be based on specifications or post analysis and/or tests to meet the specific requirements. The expected performance and
safety assurance are the responsibility of the person who has determined the compatibility of the system. This person should
continuously review the suitability of all items specified, referring to the latest catalogue information with a view to giving due
consideration to any possibility of equipment failure when configuring a system.

2. Only trained personnel should operate pneumatically operated machinery and equipment.
Compressed air can be dangerous if handled incorrectly. Assembly, handling or repair of pneumatic systems should be
performed by trained and experienced operators. (Understanding JIS B 8370 General Rules for Pneumatic Equipment, and other
safety rules are included.)

3. Do not service machinery/equipment or attempt to remove components until safety is confirmed.
1. Inspection and maintenance of machinery/equipment should only be performed once measures to prevent falling or runaway
of the driver objects have been confirmed.
2. When equipment is removed, confirm that safety process as mentioned above. Turn off the supply pressure for this equipment
and exhaust all residual compressed air in the system, and release all the energy (liquid pressure, spring, condenser, gravity).
3. Before machinery/equipment is restarted, take measures to prevent quick extension of a cylinder piston rod, etc.

4. Contact SMC if the product will be used in any of the following conditions:
1. Conditions and environments beyond the given specifications, or if product is used outdoors.
2. Installation on equipment in conjunction with atomic energy, railway, air navigation, vehicles, medical equipment, food and
beverages, recreation equipment, emergency stop circuits, clutch and brake circuits in press applications, or safety equipment.
3. An application which has the possibility of having negative effects on people, property, or animals, requiring special safety analysis.
4. If the products are used in an interlock circuit, prepare a double interlock style circuit with a mechanical protection function for
the prevention of a breakdown. And, examine the devices periodically if they function normally or not.

B Exemption from Liability

1. SMC, its officers and employees shall be exempted from liability for any loss or damage arising out of
earthquakes or fire, action by a third person, accidents, customer error with or without intention, pro-
duct misuse, and any other damages caused by abnormal operating conditions.

2. SMC, its officers and employees shall be exempted from liability for any direct or indirect loss or dama-
ge, including consequential loss or damage, loss of profits, or loss of chance, claims, demands, pro-
ceedings, costs, expenses, awards, judgments and any other liability whatsoever including legal costs
and expenses, which may be suffered or incurred, whether in tort (including negligence), contract,
breach of statutory duty, equity or otherwise.

3. SMC is exempted from liability for any damages caused by operations not contained in the catalogues
and/or instruction manuals, and operations outside of the specification range.

4. SMC is exempted from liability for any loss or damage whatsoever caused by malfunctions of its pro-
ducts when combined with other devices or software.

SMC Back page 1
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Trimmer Auto Switch Precautions 1

Be sure to read this before handling. For Auto Switch Common Precautions,
refer to “Precautions for Handling Pneumatic Devices” (M-03-E3A).

|

Design and Selection |

Wiring \

AWarnlng

. Confirm the specifications.

Read the specifications carefully and use this product appro-
priately. The product may be damaged or malfunction if it is
used outside the range of specifications of current load, volta-
ge, temperature or impact.

. Take precautions when multiple cylinders

are used close together.

When multiple auto switch cylinders are used in close proxi-

mity, magnetic field interference may cause the switches to

malfunction. Maintain a minimum cylinder separation of 40
m. (When the allowable separation is indicated for each

cylinder series, use the specified value.)

. Keep the wiring as short as possible.

Use a wire 3 m or shorter between the sensor and amplifier.
Although wire length of power supply/output cable should not
affect switch function, use a wire 100 m or shorter.

. Take precautions for the internal voltage

drop of the switch.

. Pay attention to leakage current.

Although a varistor for surge protection is connected at the
output side of a trimmer auto switch, damage may still occur if
the surge is applied repeatedly. When a load, such as a relay,
solenoid, which generates surge is directly driven, use a type
of switch with a built-in surge absorbing element.

. Cautions for use in an interlock circuit.

When an auto switch is used for an interlock signal requiring high
reliability, devise a double interlock system to avoid trouble by
providing a mechanical protection function, or by also using ano-
ther switch (sensor) together with the trimmer auto switch. Also
perform periodic maintenance and confirm proper operation.

. Ensure sufficient clearance for maintenance

activities.

When designing an application, be sure to allow sufficient
clearance for maintenance and inspections.

|

Mounting and Adjustment \

AWarnlng

Back page 2

. Do not drop or bump.

Do not drop, bump or apply excessive impacts (980 m/s? or
more for sensor unit and 98 m/s? or more for amplifier unit)
while handling.

Although the body of the switch may not be damaged, the insi-
de of the switch could be damaged and cause a malfunction.

. Do not carry a cylinder by the auto switch

lead wires.

Never carry a cylinder by its lead wires. This may not only
break the lead wires, but it may cause internal elements of the
switch to be damaged by the stress.

. Mount switches using the proper tightening

torque.

When a switch is tightened beyond the range of tightening tor-
que, the mounting screws, mounting bracket or switch may be
damaged. On the other hand, tightening below the range of
tightening torque may allow the switch to slip out of position.

AWarnlng

. Avoid repeatedly bending or stretching lead

wires.

Broken lead wires will result from applying bending stress or
stretching forces to the lead wires.

. Be sure to connect the connector for sensor

to the amplifier before power is applied.

. Confirm proper insulation of wiring.

Be certain that there is no faulty wiring insulation (contact with
other circuits, ground fault, improper insulation between termi-
nals, etc.). Damage may occur due to excess current flow into
a switch.

. Do not wire with power lines or high voltage

lines.

Wire separately from power lines or high voltage lines, avoi-
ding parallel wiring or wiring in the same conduit with these li-
nes. Control circuits, including auto switches, may malfunction
due to noise from these other lines.

. Do not allow short circuit of loads.

Output is automatically stopped when the protection circuit is
working, as the output unit registers any excess current flow,
if loads are short circuited. Should this occur, shut off the po-
wer supply, remove the cause of this excess current flow and
switch on the power again. Take special care to avoid reverse
wiring between the power supply line (brown) and the output
line (black, white).

. Avoid incorrect wiring.

If the connections are reversed (power supply line + and po-
wer supply line —), the switch will be protected by a protection
circuit. However, if the power supply line (=) is connected to
the black, white wire, the switch will be damaged.

Operating Environment \

AWarnlng

. Never use in an atmosphere with explosive

gases.

The structure of trimmer auto switches is not designed to pre-
vent explosion. Never use in an atmosphere with an explosive
gas since this may cause a serious explosion.

. Do not use in an area where a magnetic field

is generated.
Trimmer auto switches will malfunction or magnets inside
cylinders will become demagnetised.

. Do not use in an environment where the

trimmer auto switch will be continually ex-
posed to water.

Although the sensor units of trimmer auto switches satisfy the
IEC standard IP67 structure (JIS C0920: waterproof cons-
truction), do not use trimmer auto switches in applications
where continually exposed to water splash or spray. Poor in-
sulation or swelling of the potting resin inside switches may
cause malfunction.

(Amplifier part D-RNK and RPK: 1P40)
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Trimmer Auto Switch Precautions 2

Be sure to read this before handling. For Auto Switch Common Precautions,
refer to “Precautions for Handling Pneumatic Devices” (M-03-E3A).

|

Operating Environment \

Wiring

A\ Warning

4. Do not use in an environment with oil or

chemicals.

Please consult with SMC if auto switches will be used in an
environment with coolant, cleaning solvent, various oils or
chemicals. If auto switches are used under these conditions
for even a short time, they may be adversely affected by im-
proper insulation, malfunction due to swelling of the potting re-
sin, or hardening of the lead wires.

. Do not use in an environment with tempera-

ture cycles.

Please consult with SMC if switches are used where there are
temperature cycles other than normal temperature changes,
as they may be adversely affected.

. Do not use in an area where surges are ge-

nherated.

When there are units (solenoid type lifter, high frequency in-
duction furnace, motor, etc.) which generate a large amount
of surge in the area around cylinders with trimmer auto swit-
ches, this may cause deterioration or damage to the circuit
element inside the switch. Take measures against sources of
surge generation and take caution to crossed lines.

. Avoid accumulation of iron powder or close

contact with magnetic substances.

When a large amount of ferrous powder such as machining
chips or spatter is accumulated, or a magnetic substance is
brought into close proximity with an auto switch cylinder, it
may cause the auto switch to malfunction due to a loss of the
magnetic force inside the cylinder.

. Take measures against freezing when ope-

rating at 5°C or less.

|

Maintenance \

A\ Warning

1. Perform the following maintenance periodically

in order to prevent possible danger due to
unexpected trimmer auto switch malfunction.
1) Secure and tighten switch mounting screws.
If screws become loose or the mounting position is dis-
located, retighten them after readjusting the mounting posi-
tion.
2) Confirm that there is no damage to lead wires.
To prevent faulty insulation, replace switches or repair lead
wires, etc., if damage is discovered.

|

Other \

A\ Warning

1. Please consult with SMC concerning water

resistance, elasticity of lead wires, and
usage at welding sites, etc.

O
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/\ Caution

1. Connection and removal of connector

* Hold the lever and connector body with two fingers and in-
sert the connector straight into the pin until it is locked with a
click sound.

* To remove the connector, pull it out straight while pressing
the lever with one finger.

2. Connection of sensor connector

* Cut the sensor cable as illustrated to the right.

* Referring to the table below, insert each lead wire of the ca-
ble at the position marked with a number corresponding to
the colour of the lead wire.

Sheath 20 mm or more
i Insulator
Connector no. Wire core colour
1 Black (SOUT1)
2 Blue (GND)
3 White (SOUT2)
4 Brown (Vsw)

¢ Confirm that the numbers on the connector match the colors
of the wires and that the wires are inserted to the bottom.
Press part A by hand for temporary fixing.

* Press in the central part of Part A vertically with a tool such
as pliers.

* A sensor connector cannot be taken apart for reuse once it is
crimped. If the wire arrangement is incorrect or if the wire in-
sertion fails, use a new sensor connector.

¢ Use a sensor conector, ZS-28-CA-3 (1 pc.) or e-con connec-
tors as shown below.

Manufacturer Part no.
Sumitomo 3M Limited 37104-3122-000FL
Tyco Electronics AMP K.K. 1473562-4
OMRON Corporation XN2A-1430

* For detailed information about e-con connectors, please con-
sult with the manufacturers of the respective connectors.

Back page 3
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Trimmer Auto Switch Precautions 3

Be sure to read this before handling. For Auto Switch Common Precautions,
refer to “Precautions for Handling Pneumatic Devices” (M-03-E3A).

|

Mounting of Amplifier Unit

A\ Caution

* Use mounting screws (M3 x 16L) or DIN rail (35 mm width).
* Adjust offset before mounting of the ampilifier unit.

1. Mounting with screws

* Tighten two M3 x 16L mounting screws at a tightening torque

of 0.5t0 0.7 Nem.

* Mounting surface should be flat and even. A bumpy or une-
ven mounting surface can result in damage to the case.

& 8 e
Washer

M3 x 16L

SMC CORPORATION (Europe)

2. Mounting and removal to DIN rail
Mounting

¢ Hook the claw 1 of the am-
plifier body to the upper part
of DIN rail, press down and
push horizontally until the
claw 2 is locked with a click
sound.

Removal

* In the case of mounting to the

DIN rail, SMC recommends the

¢ To remove from the DIN rail,
push the amplifier body up-
ward and then pull it hori-
zontally to release from the
claw 1 side.

following end plates: as detai- Manufacturer Part no.
led in the table on the right. |OMRON Corporation| PFP-M
Consult each manufacturer for IDEC Corporation | BNL6

the handling and details of end
plate.

3. Refer to each applicable actuator’s catalogue
for the mounting of sensor unit.
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