Force Guided Relays

RF sce.

Enables flexible construction of safety

circuits
Compact and EN compliant RF1V force guided relays.

N E

(force guided relays)

N @€

(socket)
 See website for details on approvals and standards.

No. of Poles Page
6-pole E-186
4-pole E-186
2-pole E-192

Force guided contact mechanism
EN50205 Type A TUV approved

Fast Response Time

Response time of 8 ms.
Ensures safety by turning the load off quickly.

High Shock Resistance

High shock resistant suitable for use in machine tools and in
environments subjected to vibration and shocks. (200 m/s?
minimum)

Clear Visiblilty
Available with a built-in LED.

Output expansion for safety relay modules and safety controllers
HR1S Safety Relay Module

Cost effective and easy method to expand mechanical contact outputs.

e Circuit Example
Interlock Switch/ Start
.
Safety Relay Module (
EDM Input ( .
Safety Output Expansion
i =
I K2 __If_lf?(_?l?/-{l Force Guided Relays |
I LT%E’"““{'(‘T/‘ f"f Force Guided Relays |
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EDM input: External device monitor input

FS1A Safety Controller

Solid state safety outputs of safety controllers can be converted to
mechanical contact outputs.

o Circuit Example

Safety Controller 2w
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For more information, visit http://asia.idec.com




RF1V Force-guided Relays / SF1V Relay Sockets

Compact and EN compliant RF1V force guided relays.
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With SF1V APEM
PC board mount socket Switches &
_PilotLights
Control Boxes
Emergency
Stop Switches
Enabling
4-pole 6-pole Switches
DIN rail mount socket "
Explosion Proof
Terminal Blocks
Package quantity: 10  Relays & Sockets
) } . . With Counter-electromotive Force Diode Circut
Contact Rated Coil Voltage Without LED Indicator With LED Indicator With LED Indicator Protectors
Part No. Part No. Part No. Power Supplies
12V DC RF1V-2A2B-D12 RF1V-2A2BL-D12 RF1V-2A2BLD1-D12
2N0-2NC 24V DC RF1V-2A2B-D24 RF1V-2A2BL-D24 RF1V-2A2BLD1-D24 LED lllumination
4-pole 48V DC RF1V-2A2B-D48 RF1V-2A2BL-D48 RF1V-2A2BLD1-D48
12V DC RF1V-3A1B-D12 RF1V-3A1BL-D12 RF1V-3A1BLD1-D12 Controllers
3NO-1NC 24V DC RF1V-3A1B-D24 RF1V-3A1BL-D24 RF1V-3A1BLD1-D24 Operator
48V DC RF1V-3A1B-D48 RF1V-3A1BL-D48 RF1V-3A1BLD1-D48 Interfaces
12V DC RF1V-4A2B-D12 RF1V-4A2BL-D12 RF1V-4A2BLD1-D12 Sensors
4NO-2NC 24V DC RF1V-4A2B-D24 RF1V-4A2BL-D24 RF1V-4A2BLD1-D24 AUTO-D
48V DC RF1V-4A2B-D48 RF1V-4A2BL-D48 RF1V-4A2BLD1-D48 )
12VDC RF1V-5A1B-D12 RF1V-5A1BL-D12 RF1V-5A1BLD1-D12
6-pole 5NO-1NC 24V DC RF1V-5A1B-D24 RF1V-5A1BL-D24 RF1V-5A1BLD1-D24
48V DC RF1V-5A1B-D48 RF1V-5A1BL-D48 RF1V-5A1BLD1-D48 nteriock
12VDC RF1V-3A38-D12 RF1V-3A3BL-D12 RF1V-3A3BLD1-D12 Sutchos
3N0-3NC 24V DC RF1V-3A3B-D24 RF1V-3A3BL-D24 RF1V-3A3BLD1-D24 Non-contact
48V DC RF1V-3A3B-D48 RF1V-3A3BL-D48 RF1V-3A3BLD1-D48 Interlock Switches
Safety Laser
Sockets Package quantity: 10 Scanners
Safety Light
Types No. of Poles Part No. Curtains
_4- Safety Modules
DIN Rail Mount Sockets 4 SFIV-4-07L
6 SF1V-6-07L
PC Board Mount Sockets 4 SF1V-4-61
6 SF1V-6-61
. . FS1A
Coil Ratings
Rated Coil Rated Current (mA) Coil Operating Characteristics (at 20°C) Power
Contact Voltage (V) +10% Resistance (Q) Pickup Voltage Dropout Voltage Maximum allowable Consumption
(at20°C) (Note 1) | +10% (at 20°C) (initial value) (initial value) Voltage (Note 2) RF2
12V DC 30.0 400 HR2S
2N0-2NC 24V DC 15.0 1,600
48V DC 75 6,400 HR1S
4-pole Approx. 0.36W
12V DC 30.0 400
3NO-1NC 24V DC 15.0 1,600
48V DC 75 6,400
12V DC M7 288
4NO-2NC 24V DC 20.8 1,152 75% maximum 10% minimum 110%
48V DC 10.4 4,608
12V DC 1.7 288
6-pole 5NO-1NC 24V DC 20.8 1,152 Approx. 0.50W
48V DC 104 4,608
12V DC 1.7 288
3NO-3NC 24V DC 20.8 1,152
48V DC 10.4 4,608

Note 1: For relays with LED indicator, the rated current increases by approx. 2 mA.
Note 2: Maximum allowable voltage is the maximum voltage that can be applied to relay coils.

[ % Download catalogs and CAD from http://asia.idec.com/downloads
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APEM

Switches &
Pilot Lights

Control Boxes

RF1V Force Guided Relays / SF1V Relay Sockets

Relay Specifications

Number of Poles 4-pole 6-pole

Contact Configuration 2NO-2NC \ 3NO-1NC 4NO-2NC 5NO-1NC 3NO-3NC
Contact Resistance (initial value) (Note 1) 100 mQ maximum

Contact Material AgSn02 (Au flashed)

Rated Load (resistive load)

6A 250V AC, 6A 30V DC

Allowable Switching Power (resistive load)

1500 VA, 180W DC (30V DC max.), 85W DC (30V to 120V DC max.)

Allowable Switching Voltage

250V AC, 125V DC

Allowable Switching Current 6A
Minimum Applicable Load (Note 2) 5V DC, 1 mA (reference value)
Power Consumption (approx.) 0.36W 0.50W

Insulation Resistance

1000 MQ minimum (500V DC megger, same measurement positions as the dielectric strength)

Between contact and coil

4000V AC, 1 minute

Emergency 2500V AC, 1 minute
Stop Switches 2500V AC, 1 minute Between contacts 7-8 and 11-12
Enabling Between contacts 7-8 and 9-10 Between contacts 9-10 and 13-14
Switches Dielectric } Between contafsts 11-12 and 13-14
Strength Between contacts of different poles 4000V AC, 1 minute gggg: e/:CQ, Jnglcqztg—4 i 5.6
Between contacts 3-4 and 5-6 Between contacts 3-4 and 7-8
Explosion Proof Between contacts 3-4 and 7-8 Between contacts 5-6 and 9-10
Between contacts 5-6 and 9-10 Between contacts 7-8 and 9-10
Terminal Blocks Between contacts of the same pole 1500V AC, 1 minute
Relays & Sockets Operate Time (at 20°C) 20 ms maximum (at the rated coil voltage, excluding contact bounce time)
Response Time (at 20°C) (Note 3) 8 ms maximum (at the rated coil voltage, excluding contact bounce time, without diode) (Note 4)
ngcrfo”rist Release Time (at 20°C) 20 ms maximum (at the rated coil voltage, excluding contact bounce time, without diode)
Vibration Operating Extremes 10 to 55 Hz, amplitude 0.75 mm

Power Supplies

LED lllumination

Resistance

Damage Limits

10 to 55 Hz, amplitude 0.75 mm

Shock Operating Extremes (half sine-wave pulse: 11 ms)

200 m/s?, when mounted on DIN rail mount socket: 150 m/s?

Resistance

Damage Limits (half sine-wave pulse: 6 ms)

1000 m/s?

250V AC 6A resistive load: 100,000 operations minimum (operating frequency 1200 per hour)

Controllers 30V DC 6A resistive load: 100,000 operations minimum (operating frequency 1200 per hour)
Operator 250V AC 1A resistive load: 500,000 operations minimum (operating frequency 1800 per hour)
Interfaces Electrical Life 30V DC 1A resistive Ipad: 500,000 operations minimum (olp('erating frequency 1800 per hour)
[AC 15] 240V AC 2A inductive load: 100,000 operations minimum
Sensors (operating frequency 1200 per hour, cos ¢ = 0.3)
[DC 13] 24V DC 1A inductive load: 100,000 operations minimum
AUTO-ID (operating frequency 1200 per hour, L/R = 48 ms)
Mechanical Life 10 million operations minimum (operating frequency 10,800 operations per hour)
Operating Temperature (Note 5) —40 to +85°C (no freezing)
Operating Humidity 5 to 85%RH (no condensation)
Interlock | Storage Temperature —40 to +85°C (no freezing)
Switches | Storage Humidity 5 to 85%RH (no condensation)
Interlo’:lgnsfv?tgfgst Op(?rat|ng Frequency (rated load) 1200 operations per hour
— Safety Laser” Weight (approx.) 20g [23g
Scanners  Note 1: Measured using 6V DC,1A voltage drop method. Note 2: Failure rate level P (reference value)
Safety Light  Note 3: Response time is the time until NO contact opens, after the coil voltage is turned off. ~ Note 4: With diode: 12ms maximum (at the rated coil voltage, excluding contact bounce time)
Curtains  Note 5: See the table below for the current and operating temperature
] Socket Specifications Operating Temperature (relay, socket)
Model SF1V-4-07L \ SF1V-6-07L SF1V-4-61 \ SF1V-6-61 Single mounting Collective mounting
Rated Current 6A
Rated Voltage 250V AC/DC Operating . . 4-pole  |-40°C to +70°C
FS1A  |Insulation Resistance | 1000 MQ minimum (500V DC megger, between terminals) Temperature —40Cto +85°C 6 . .
_ _ 0.710 1.65 mm2 -pole |-407Cto +65°C
Anplicabieiiio (18 AWG to 14 AWG) - Contact 6 6
pFp |Recommended Screw | £y 0 gy . Current
jlioheningiiorlie When the ambient
. M3 slotted Phillips self-tapping . temperature is over 60°C,
HR2S  [Screw Terminal Style |~ — When the ambient ) 4-pole Iowé)r the contact current at
WRis | Terminal Strength Wire tensile strength: 50N min. — ltemperature is over 70°C, 0.1A/°C.
q q 2500V AC, 1 minute owe: ;?sccontact current When the ambient
Diglectric Strength (Between live and dead metal parts, between live parts of different poles) gh%1 NG temperature is over 50°C,
L . imits: i . oC: lower the contact current at
Vot Ressnce [ Beete 1 S e T S
i 2 maximum. :
gg‘;f:tﬁzs;t;':;amre 1000 ms : Over 70°C: Lower the |0 "0 |Up to 50°C: Keep the total
—40 to +85°C (no freezing) contact current at current of NO side to 24A
(Note) 0.1A/°C. maximum.
Operating Humidity 5 to 85% RH (no condensation) Over 50°C: Lower the contact
Storage Temperature —40 to +85°C (no freezing) current at 0.1A/°C.
Storage Humidity 510 85% RH (no condensation) . . . .
_ P20 Applicable Crimping Terminal Al dimensions in mm.
MEslEe GilFis Eailn (finger-safe screw terminals) - =
Weight (approx.) 409 [ 559 [10g E E
Note: See the table at right for the current and operating temperature. e i —]
== B
4.0 max. 6.5 min. Note: Ring tongue terminals
cannot be used.
E-187 [ For more information, visit http://asia.idec.com ]




RF1V Force Guided Relays / SF1V Relay Sockets
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Accessories ;;
ltem Shape Specifications Part No. Ordering Part No. Package Quantity Remarks é_
~d Aluminum =
. Weight: Approx. 200g BAA1000 BAATO000PN10 10 Length: Tm g"
DIN Rail Steel Width: 35 mm
Weight: Approx. 320g BAP1000 BAP1000PN10 10
BNL5 BNL5PN10 10
APEM
) Metal (zinc plated steel) . -
End Clip L= Weight: Approx. 15g Switches &
2 """'---HE__ BNL BNL6PN1 10 S
L #
\'/ 6 GPNTO Control Boxes
45 d Emergency
. Stop Switches
Characteristics Notes on Contact Gaps except Welded Contacts enaving
. — . . . Switch
Maximum Switching Capacity Electrical Life Curve Example: RF1V-2A2B-D24 134 18 il
e
Current B | I A
\\ s 0 538! Explosion Proof
AC T e 9
resistive load 2100 N 2 56 910 Termi
5 erminal Blocks
12 § o If the NO contact (7-8 or 9-10) welds, the NC contact (3-4 or 5-6)
i R 8 i AN remains open eve_n_when the relay c_o_il is de-energized, maintaining a Relays & Sockets
L rDeCSI stive load N s 30V DC resistive load J gap of 0.5 mm minimum. The remaining unwelded NO contact (9-10 or et
1 = 10 === 250V AC resist oad ===Err 7-8) is either open or closed. Protectors
g o |f the NC contact (3-4 or 5-6) welds, the NO contact (7-8 or 9-10) )
remains open even when the relay coil is energized, maintaining a gap " °Wer Suplies
0 L L] . of 0.5 mm minimum. The remaining unwelded NC contact (5-6 or 3-4) | lumination
1 10 125 250 01 1 0 s either open or closed.
Contact Voltage (V) Contact Current (A)
Controllers
Dimensions (All dimensions in mm.) ﬂ?j;i,‘;’;s
RF1V Relays PC Board Terminal Model Sensors
RFV (4-pole) RF1V (6-pole) Mounting Hole Layout (Bottom View) AUTO-ID
o | 50 max. RF1V (4-pole) u“@\@
— |
L o N B ) Interlock
° 13 : = —o—e!- Switches
1 | - | S| (1.83) | | 4 5.08 =01 Non-contact
| | E 13.97=011T" 7 / T T11.43=0 Interlock Switches
3 i % ! - 5.08 Safety Laser
3 | S | RF1V (6-pole) Soamers
J < Safety Light
T T T L T T T f’ﬁ:'ﬁ
0 1.0 1.83 0.5 0 104 1.83 4 05 Safety Modules
1016 | 1397 | | [Ts0s ' 1016 | 1397 | | | | [Ts0
T M08 VT N1 11143 T I 71 NN 1508 . to—-oe - —ﬁ-@—ﬁ
5.08 5.08 S| (.83 ! | | | 5.08:01
11.43 = 18720/ \ ISOS‘O'
= 5.08 201 5 08 =0.1
11.43 =01 FS1A
Internal Connection (Bottom View)
RF2
RF1V (4-pole) RF1V (6-pole)
Without LED Indicator Without LED Indicator HR2S
34 78 134 738 1 __3 4__ 781112 1 .3 4__ 78112 1.3 4__ 781112 HR1S
[i] ) ‘| . [I]r = ) N [1] ) ) q +[I]r = g q +[I]r = 5 Y\T‘
__&3__ &3 RTINS - S [ SR s Y s S ¥ R S e SR i S g ¥ RS e WY i 9 3 3
2 5 6 910 2 5 6 910 2 5 6 910 13 14 2 5 6 910 13 14 2 56 910 13 14
3NO-1NC Contact 2N0-2NC Contact 5NO-1NC Contact 4NO-2NC Contact 3N0-3NC Contact
Wlth LED Indlcator Wlth LED Indicator
7 8 1 3 4 7 8 __3 4 781112 1 __3 4 _ _ 781112 1 __3 4 7 81112
+@"E"ﬁ‘| +@"E" [y +@ g e q +@ * o [ q +@ > () v\_v‘
S NI i S i S Y = LN o S i 9 RS R S S S ) S A W W W ¥ S AN e S S WY S Y
2 5 6 910 2 5 6 910 2 5 6 910 13714 2 5 6 910 13714 2 5 6 910 13714

3NO-1NC Contact

With Counter-electromotive Force Diode

78
EB"E"_]
A S S
56 910

3NO-1NC Contact

2NO-2NC Contact 5NO-1NC Contact

134 18 1 __34_ _ 781112
+r g Ly +§B = F q
RSSO e S 'S I SN S W

2 56 9 10 2 56 910 13 14

2N0-2NC Contact 5NO-1NC Contact

4NO-2NC Contact

With Counter-electromotive Force Diode

7 8 1112

6'

910 13 14

4NO-2NC Contact

910 13 14
3N0-3NC Contact

% Download catalogs and CAD from http://asia.idec.com/downloads
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RF1V Force Guided Relays / SF1V Relay Sockets

2
= : .
‘.<U Dimensions (All dimensions in mm.)
3
=1 SF1V PC Board Mount Sockets
"’ SF1V (4-pole) 3 SF1V (6-pole)) g
50 max. £ 60 max. | )

APEM

Switches &
Pilot Lights

]
JI-I-IL-II

S | | | |

Control Boxes

W N | - - ]

Emergency
Stop Switches

Enabling
Switches

©
Safety Products . | o' 10(_)1'2 e
13.97 5.08

Explosion Proof 508/ \ 11.43

vl | ]
sor) | |

Terminal Blocks b Board Mounting Hole Layout / Terminal Arrangement PC Board Mounting Hole Layout / Terminal Arrangement

Relays & Sockets  (Bottom View) (Bottom View)

Circuit  3-83.2 holes for M3 self-tapping screws 3-93.2 holes for M3 self-tapping screws

Protectors 3
39 910.1

_ TTOteclors. K
Power Supplies 41201 24,801 Y

LED lllumination
Controllers 1
Operator i‘) %‘D
Interfaces 5 S
Sensors -
AUTO-D - SF1V DIN Rail Mount Socket Dimensions
SF1V (4-pole) SF1V (6-pole)
4 3 4 0
Interlock © L © A
Switches (Internal Connection) 1 (Internal Connection) t B
Interlohclﬁrg\ill:tgti?:; " 06 i M3 Terminal _@;: .-__@ M3 Terminal '
Safety Laser nﬂl T ‘ Screws | | Screws
Scanners | (&0 | I Y N OLTEWS
Safety Light ' ! | |
Curtains | ©—l ‘ | ® I
o[ | " Lo el le"
06.2 =
! } ! ! 6.2 OF Al
50) | lobdoll poee
FS1A T — e wg i
(Top View) © (Top View) 0
: =
RF2 6.3
HR2S
HR1S =i
N =
<] Te)
L
- - 29.8
(Panel Mounting Hole Layout) (Panel Mounting Hole Layout)
80.0 =02 ,  2-M3.5or o4 holes 80.0 =02 | 2-M3.5 or 4 holes
i — - #
g @i____________l “Lé IJ
= (Top View) "_(};pv_iev;)‘_"

E-189 [ For more information, visit http://asia.idec.com ]




RF1V Force Guided Relays / SF1V Relay Sockets

Operating Instructions

1. Driving Circuit for Relays 5. Surge suppression for transistor driving circuits: When the relay

1. To make sure of correct relay operation, apply rated voltage to
the relay coil. Pickup and dropout voltages may differ according
to operating temperature and conditions.

2. Input voltage for DC coil:

A complete DC voltage is best for the coil power to make sure

coil is turned off, a high-voltage pulse is generated. Be sure to
connect a diode to suppress the counter electromotive force, or
use RF1V with counter-electromotive force diode. Then, the coil
release time becomes slightly longer. To shorten the coil release
time, connect a Zener diode between the collector and emitter
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of stable operation. When using a power supply Containing of the Controlling transistor. Select a Zener diode with a Zener APEM
a ripple voltage, suppress the ripple factor within 5%. When voltage slightly higher than the power voltage. gﬂcﬁlgzé
ilot Li

power is supplied through a rectifications circuit, relay operating
characteristics, such as pickup voltage and dropout voltage,

Counter emf
suppressing diode

Control Boxes

depend on the ripple factor. Connect a smoothing capacitor for Emergency

better operating characteristics as shown below. Stop Switches
Enabling
Switches

Smoothing
Capacitor
+
. Relay

Pulsation

6. The coil terminal of the relay has polarity. Connect terminals
according to the internal connection diagram. Incorrect wiring
may cause malfunction.

Safety Products

Explosion Proof

Terminal Blocks

o e e | | o6 2. Protection for Relay Contacts Rlays & Sockets
vy L ¥ 1. The contact ratings show maximum values. Make sure that these — —-———
Ripple Factor (%) SR TEMIN 4 o0es values are not exceeded even momentarily. When an inrush Protectors

Emean
Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean = DC mean value

current flows through the load, the contact may become welded.
If this is the case, connect a contact protection circuit, such as a
current limiting resistor.

2. Contact protection circuit:

Power Supplies

LED lllumination

3. Operating the relay in sync with an AC load: When switching an inductive load, arcing causes carbides to form ~_c°"o"ers
on the contacts, resulting in an increased contact resistance. P?e,rfamr
In consideration of contact reliability, contact life, and noise ertaces
suppression, use of a surge absorbing circuit is recommended. Sensors
Note that the release time of the load becomes slightly longer. AUTO-D
Check the operation using an actual load. Incorrect use of
a contact protection circuit will adversely affect switching
characteristics. Four typical examples of contact protection
" L ; . )
n circuits are shown in the following table: ro—
If the relay operates in sync with AC power voltage of the load, This protection circuit can be used when the load | _Switches
the relay life may be reduced. If this is the case, select a relay in ,—EO ;";‘fg?g::;;rgfﬂﬁrcﬂl‘f” the RCimpedancein | - Mo comadt
consideration of the rleqmred rellablllty for the load. Or, make the power MW" RT3 | p: Resistor of approximately the same resistance | Safety Laser
relay turn on and off irrespective of the AC power phase or near the value as the load Scanners
point where the AC phase crosses zero voltage. 2 C:0.1t0 1 yF Safety Light
. This protection circuit can be used for both AC Curtains
o ol
. . . ° and DC load power circuits.
4. Leakage current while relay is off: Power R<[ R: Resistor of approximately the same resistance | |[Siliibtls
Incorrect S value as the load
o —0 C:0.1to1pF
TE This protection circuit can be used for DC load
— power circuits. Use a diode with the following
[ o o| T2 ratings. FS1A
3 2| Power D& [dead | Reverse withstand voltage:
o o S Power voltage of the load circuit x 10
Forward current:
More than the load current RE2
Correct This protection circuit can be used for both AC
O O . .
— and DC load power circuits. HR2S
5 °© O? For a best result, when using on a power voltage
2 | power g " ind. Load] | Of 24 to 48V AC/DC, connect a varistor across HR1S
s = = the load. When using on a power voltage of 100
o Lo to 240V AC/DC, connect a varistor across the
contacts.

When driving an element at the same time as the relay operation,
special consideration is needed for the circuit design. As shown in
the incorrect circuit below, leakage current (lo) flows through the
relay coil while the relay is off. Leakage current causes coil release
failure or adversely affects the vibration resistance and shock
resistance. Design a circuit as shown in the correct example.

% Download catalogs and CAD from http://asia.idec.com/downloads
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches

Enabling
Switches

Safety Products
Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches

Non-contact
Interlock Switches

Safety Laser
Scanners

Safety Light
Curtains

Safety Modules

FS1A

RF1V

RF2

HR2S

HR1S

RF1V Force Guided Relays / SF1V Relay Sockets

Operating Instructions

3. Do not use a contact protection circuit as shown below:

This protection circuit is very effective in arc suppression
when opening the contacts. But, the capacitor is charged
while the contacts are opened. When the contacts are
closed, the capacitor is discharged through the contacts,
increasing the possibility of contact welding.

C
Power

This protection circuit is very effective in arc suppression
when opening the contacts. But, when the contacts are
closed, a current flows to charge the capacitor, causing
contact welding.

[C

Power

Generally, switching a DC inductive load is more difficult than switching
a DC resistive load. Using an appropriate arc suppressor will improve the
switching characteristics of a DC inductive load.

3. Usage, transport, and storage conditions
1. Temperature, humidity, atmospheric pressure during usage,

transport, and storage.

® Temperature: —40°C to +85°C (no freezing)
See E-187 for the current and operating temperature.

@ Humidity: 5 to 85%RH (no condensation)
The humidity range varies with temperature. Use within the
range indicated in the chart below.

® Atmospheric pressure: 86 to 106 kPa
Operating temperature and humidity range

Humidity (%RH)

7 )

85

Tolerance Range

(Avoid freezing| (Avoid

when using at-| condensation
temperatures _| when using at
below 0°C) temperatures
7| above 0°C)

5

Temperature (°C)

2. Condensation
Condensation occurs when there is a sudden change in
temperature under high temperature and high humidity
conditions. The relay insulation may deteriorate due to
condensation.

3. Freezing
Condensation or other moisture may freeze on the relay when the
temperatures is lower than 0°C. This causes problems such as
sticking of movable parts or delay in operation.

4. Low temperature, low humidity environments
Plastic parts may become brittle when used in low temperature
and low humidity environments.

4. Panel Mounting

When mounting DIN rail mount sockets on a panel, take the following
into consideration.

o Use M3.5 screws, spring washers, and hex nuts.

 For mounting hole layout, see dimensions on E-189.

¢ Keep the tightening torque within 0.49 to 0.68 N-m. Excessive
tightening may cause damage to the socket.

5. Others
1. General notice

@ To maintain the initial characteristics, do not drop or shock the
relay.

@ The relay cover cannot be removed from the base during
normal operation. To maintain the initial characteristics, do not
remove the relay cover.

@ Use the relay in environments free from condensation, dust,
sulfur dioxide (S0O2), and hydrogen sulfide (H2S).

@ The RF1V relay cannot be washed as it is not a sealed type.
Also make sure that flux does not leak to the PC board and
enter the relay.

2. Connecting outputs to electronic circuits:

When the output is connected to a load which responds very

quickly, such as an electronic circuit, contact bouncing causes

incorrect operation of the load. Take the following measures into
consideration.

@® Connect an integration circuit.

@ Suppress the pulse voltage due to bouncing within the noise
margin of the load.

3. Do not use relays in the vicinity of strong magnetic field, as this
may affect relay operation.

4. UL and CSA ratings may differ from product rated values
determined by IDEC.

6. Notes on PC Board Mounting

e When mounting 2 or more relays on a PC board, keep a minimum
spacing of 10 mm in each direction. If used without spacing of 10
mm, rated current and operating temperature differs. Consult IDEC.

¢ Manual soldering: Solder the terminals at 400°C within 3 sec.

e Auto-soldering: Preliminary heating at 120°C within 120 sec. Solder
at 260°C+5°C within 6 sec.

¢ Because the terminal part is filled with epoxy resin, do not excessively
solder or bend the terminal. Otherwise, air tightness will degrade.

¢ Avoid the soldering iron from touching the relay cover or the epoxy
filled terminal part.

¢ Use a non-corrosive resin flux.

[ For more information, visit http://asia.idec.com ]




RF2 2-pole Force Guided Relay / SJ series Socket

For simple and easy safety measure. Reduce cost and installation space.
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APEM
Switches &
Pilot Lights
Control Boxes
Emergency
Stop Switches
Enabling
Switches
SJ series relay socket Explosion Proof
v , Plug-in terminal Terminal Blocks
Relays & Sockets
Force Guided Relays Creut
Toenifie] w/diode Degree of Protection Rated Protectors
i i i . L Power Supplies
Contact Configuration Style LED Indicator p(:)fl er;zi\g)rcs; || Fux-tight (RTI) Sealed (RTIl) Coil Voltage Part No wer Suppli
With N v — 12V DC RF2S-1A1BLD1-D12 LED llumination
— V - RF2S-1A1B-D24 Controllers
Without
v v — 24V DG RF2S-1A1BD1-D24 T
SPST-NO + With v Vv — RF2S-1A1BLD1-D24 Interfaces
SPST-NC V — v RF2S-1A1BLD1K-D24 Sensors
Plug-in Without — Vv — RF2S-1A1B-D48
g Wit N J — 48V DC RF2S-1A1BLD1-D48 AuTo-D
Vv — Vv RF2S-1A1BLD1K-D48
Without — Vv — RF2S-2C-D24
Without Vv v — RF2S-2CD1-D24 —
_ * 24V D Interlock
2-pole | DPDT (*1) With J J _ Y RF2S-2CLD1-D24 Switches
i —_ = _ Non-contact
With V v RF2S-2CLD1K-D24 Interlock Switches
— v - 12V DC RF2V-1A1B-D12 “safety Laser
- v - RF2V-1A1B-D24 Scamners
Without — — v RF2V-1A1BK-D24 Safety Light
SPST-NO + Curtains
SPST-NC | PC Board v v — 24V DC RF2V-1A1BD1-D24 ——
V — v RF2V-1A1BD1K-D24 —
With v — J RF2V-1A1BLD1K-D24
Without — V — 48V DC RF2V-1A1B-D48
DPDT (*1) Without — v — 24V DC RF2V-2C-D24 FSIA
*1) When using DPDT model as a force guided relay, use in SPST-NO+SPST-NC wiring (EN50205).
e Other part numbers are available. See below (contact IDEC for details). RF1V
RF2
Part No. Development HRoS
RF 2 S = 1A1B LD1 K = D24 HR1S
Series | No. of Poles | Terminal Style Contact Configuration Option Degree of Rated Coil Voltage
- Protection
2 | 2-pole | S |Plug-in SPST-NO + Blank |Standard
‘ MBI spstne — Blank |RTI D12 |12V DC
V | PC Board L |[With LED indicator
2 DPDT D With diode (Note 1) K alll D4 |24V D
D48 |48V DC

With diode of reverse polarity coil
Note 1: With diode: terminal 1 —, terminal 8 + (Nf’te 2) _ :
Note 2; With diode of reverse polarity coil: terminal 1 +, terminal 8 — LD | With LED indicator & diode (Note 1)

Note 3: Use this chart for interpreting part numbers. Not all possible Lp7 | With LED indicator & diode of
variations can be realized. reverse polarity coil (Note 2)

D1

[ % Download catalogs and CAD from http://asia.idec.com/downloads




RF2 2-pole Force Guided Relay / SJ Series Socket

wn
=
=) Standard Ratings
S UL Rating Resistive CSA Rating Resistive TUV Rating Resistive
[=3 Voltage Voltage
£ : NO NC NO NC : NO NC
(73 277VAC 6A 3A 6A 3A 240VAC 6A 3A
30V DC 6A 3A 6A 3A 24V DC 6A 3A
Ratings
em - Coil ratings
Switches & Rated Current (mA) ) ) Operating Characteristics (against rated values at 20°C)
Pilot Lights | Rated Voltage +15% (at 20°C) Coil Resistance Minimum Pickup Maximum Allowable Power
+10% (at 20°C i
Control Boxes V) Without LED | With LED +10% (at 20°C) Voltage Dropout Voltage Voltage (Note) Consumption
Emergency 12V DC 58 63 205
% 24V DC 29 33 820 75% maximum 10% minimum 110% Approx. 0.7W
sWimhe‘i 48V DC 14.6 18 3300
Note: Maximum allowable voltage is the maximum voltage that can be applied to relay coils.
Bwlsion oot Gy agifications
Terminal Blocks | Model RF2S (Plug-in Terminal) RF2V (PC board terminal)
Relavs & Sockets No. of Poles 2-pole
V Contact Configuration SPST-NO + SPST-NC, DPDT
Circuit . . N " -
Protectors Disconnecting Means Micro disconnection
o i Contact Resistance (Note 1) 100mQ maximum
ower Supplies Contact Material AgNi+Au-Clad
LED llumination | Degree of Protection RTII (flux-tight), RTIIl (sealed)

Rated Load (resistive load)

NO contact: 240V AC, 6A/24V DC, 6A

Controllers NC contact: 240V AC, 3A/24V DC, 3A
 Spertor ?f:s"l's“t]“l’g é\;'d")""ab'e R NO contact: 1440VA/144W, NC contact: 720VA/72W
sensors | C°™2 [ Maximum Allowable Voltage 250V AC, 125V DC
Maximum Allowable Current 6A
AUTO-ID | Minimum Applicable Load (Note 2) 1V DC, TmA
Power Consumption Approx. 0.7W
Rated Insulation Voltage 250V
nteriock Insulation Resistance 1000MQ minimum (500V megger)
switches | Impulse Withstand Voltage 6000V
Non-contact | Pollution Degree 2
 Interlock Switches [~ Between contact and coil 5000V AC, 1 minute
Safgtcyml;ﬁ:fsr g{fé?:;t{t']c Between contacts of the same pole 4000V AC, 1 minute
Safety Light Between contacts of the different poles 1500V AC, 1 minute
Curtains | Operating Time 15ms max. (at the rated coil voltage, excluding contact bounce time)
S e e e ot st o
Release Time 10ms max. (at the rated coil voltage, exclud!ng contact bounce t!me, w!thoqt diode)
25ms max. (at the rated coil voltage, excluding contact bounce time, with diode)
. NO contact: 10 to 55Hz, amplitude 0.75mm
FS1A \éibr_ation Uz g e NC contact:10 to 55Hz, ampﬁitude 0.2mm
RE1V esistance Damage Limits 10 to 55Hz, amplitude 0.75mm
Shock Operating Extremes NO contact: 100m/s?, NC contact: 50m/s?
jliAl |Resistance | Damage Limits 1000m/s?
HR2S NO contact: _ N _ -
100,000 operations minimum (operating frequency 1,800 per hour) at 240V 6A resistive load or
HRIS 2A inductive load (power factor 0.4)

Electrical Life

100,000 operations minimum (operating frequency 1,800 per hour) at 24V 6A resistive load or

1A inductive load (time constant 48ms)

NC contact:

100,000 operations minimum (operating frequency 1,800 per hour) at 240V AC, 3A resistive load or 2A inductive
load (power factor 0.4)

100,000 operations minimum (operating frequency 1,800 per hour) at 24V DC, 3A resistive load or 1A inductive
load (time constant 48ms)

Mechanical Life

10 million operations minimum (operating frequency 18,000 operations per hour)

Single mounting: =40 to +70°C (no freezing)

Operating Temperature Collective mounting: —40 to +55°C (no freezing) 40 10 +70°C (no freezing)
Operating Humidity 5 to 85%RH (no condensation)

Storage Temperature —40 to +85°C (no freezing)

Weight (approx.) 18g (without LED/diode), 20g (with LED/with diode/with LED & diode)

® Above values are initial values.

Note 1: Measured using 5V DC, 1A voltage drop method.

Note 2: Failure rate level P, reference value

Note 3: Response time is the time until NO contact opens, after the coil voltage is turned off.

[

For more information, visit http://asia.idec.com




SJ Series Relay Socket

@ C€

* See website for details on approvals and standards.

RF2 2-pole Force Guided Relay / SJ Series Socket

Sockets
DIN-rail Socket Package Quantity: 1
. No. of Terminal No.
Terminal Style Poles | Marking Color Part No.
Standard Screw Terminal 2 White SJ2S-05BW
Fingersafe Screw Terminal SJ28-07LW

* Release lever is supplied with the socket.
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APEM

Switches &
Pilot Lights

Control Boxes

. L . . Emergency
 Terminal number marking in white also available. Removable marking plate Etoi ?wmhes
. nabling
PC Board Socket Package Quantity: 1 yote: Sockets can be used on RF2S (Plug-in terminal) only. Switches
';gie(g Part No. Ordering No. Package Quantity
9 S$J2S-61 SJ2S-61PN10 10 Explosion Proof
SJ2S-61 SJ2S-05PN50 50
 Release lever is supplied with the socket. Terminal Blocks
Accessories Relays & Sockets
Description/Shape Material Part No. Ordering No. Package Quantity Remarks Circuit
Removable Marking Plate 15.2 Protectors
2 Power Supplies
] S| Marking area:
15.2 x 7.25 mm inati
Plastic (white) SJ9Z-PW $J9Z-PWPN10 - ) LED filumination
S 2 Controllers
10 MHWIWJF fH Operator
. Interfaces
For 2 sockets . SJ9Z-JF2 SJ9Z-JF2PN10 Terminal centers: 15.5mm
Nickel-coated Rated t: 12A Sensors
For 5 sockets brass with SJ9Z-JF5 SJ9Z-JF5PN10 ated current:
Jumper olvbronvlene Ensure that the total current to the
For 8 sockets goayt?n pyl SJ9Z-JF8 SJ9Z-JF8PN10 jumper does not exceed the maximum AUTO-ID
For 10 sockets g SJ9Z-JF10 SJ9Z-JF10PN10 current.
Replacement Parts
Description/Shape Material Part No. Ordering No. Package Quantity Dimensions (mm) Interlock
Release Lever - Switches
(with integrated marking plate) I E Non-contact
- | Interlock Switches
™ Safety Laser
:" Scanners
Plastic (gray) SJ9Z-CM SJ9Z-CMPN05 5 w| | Safety Light
. 3 Curtains
v}
N Safety Modules
28.1
When not using marking plate
Socket Specifications Applicable Crimping .
Vodel $J25-05B/-07L $J25-61 Terminal
(DIN Rail Socket) (PC Board Socket) - RF1V
Rated Current 8A . 3.2 min. -
Rated Insulation Voltage 250V AC/DC 5.9 max. @ e
Applicable Wire 2mm? - 4.0 max 5.3 min HR2S
Applicable Cripming Terminal See the dimensions shown at right - - - - -
Recommended Tightening Torque 0.6t 1.0N-m - | HR1S
. M3 slotted Phillips screw 1=
Screw Terminal Style (self-liting) - oo
. Wire tensile strength: —
Terminal Strength 50N minimum - : _E_
Dielectri Between contact and coil 4000V AC, 1 minute 5000V AC, 1 minute 4.0 max | | 531065
Sé?e?]%trizc(N ote) Between contacts of the same pole 1000V AC, 1 minute - =t t=— -
Between goqtacts of the different pole [3000V AC, 1 minute Note: Ring terminal cannot be used on
Vibration Damage limits 90m/s? SJ2S-0L.
Resistance Resonance Frequency 10 to 55Hz, amplitude 0.75mm
Shock Resistance (damage limits) 1000m/s?
Operating Temperature —40 to +70°C (no freezing)
Operating Humidity 5 t0 85% RH (no condensation)
Storate Temperature —55 to +85°C (no freezing)
Degree of Protection (Screw Terminal) §J2S-07L: IP20 (IEC 60529) -
Weight 34g 4.59

Note: The above are same when used with a RF2 force guided relay.

[ % Download catalogs and CAD from http://asia.idec.com/downloads




RF2 2-pole Force Guided Relay / SJ Series Socket

Dimensions (All dimensions in mm.)
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Relay Dimensions

PC Board Terminal Mounting Hole
RF2S (plug-in terminal) RF2V (PC board terminal) Layout
Standard (without LED/diode) Standard (without LED/diode) (Bottom View)

RF2V (SPST-NO + SPST-NC)

APEM

5
(16 %
$

™ <,

. <
Switches & &
Pilot Lights 2

*25.4

+

Control Boxes
————— © TO.G 0.6 [T . U
Emergency 0 U a = ry *HL !
Stop Switches e =05 - 127

Enabling 05 | 28 L w0 515
Switches (28)

; 20
Safety Products = r =
s -~
Explosion Proof [ . ;I T ‘%»EI RF2V (DPDT)
S , o
Terminal Blocks 19.4 !
28 &

- 1.6 )
Relays & Sockets 1.6 %»3\

(2.6)

~y o
=

H o H

+

Circuit
Protectors

(2.6)
5
7

* With LED/diode: 28.4 * With LED/diode: 28.4

Power Supplies
— With LED/diode With LED/diode 20 1243
LED lllumination (28)
Diode Mechanical Diode Mechanical
LED Indicator LED Indicator

Controllers

Operator
Interfaces

Sensors

Socket Dimensions
AUTO-ID

SJ2S-07L SJ2S-05B

M3 Terminal Screws M3 Terminal Screws

Interlock
Switches
Non-contact
Interlock Switches
Safety Laser
Scanners
Safety Light
Curtains

of

L-

55.7

Safety Modules

FS1A

f Ll—k

i

Marking Plate
(integrated with release lever)

RF1V

RF2

HR2S

Marking Plate

HR1S (Top View) (integrated with release lever)

SJ2S-61

36.5

4.0

E-195 [ For more information, visit http://asia.idec.com ]




Dimensions

Internal Connection (Bottom View)

RF2*-1A1B-00

Stand_ar_d ______
- il
A A
e - - _ _ J—
RF2x-2C-01

Standard

- Bl
| 2 3 4
R

RF2*-1A1BL-O
With LED indicator

| iy 34y
P B B
E A A S
RF2*-2CL-O0

With LED indicator

RF2 2-pole Force Guided Relay / SJ Series Socket

RF2*-1A1BLD1-00
With LED indicator + diode of reverse polarity coil

RF2x-2CLD1-00
With LED indicator + diode of reverse polarity coil

RF2x-1A1BD1-0
With diode of reverse polarity coil

S \ H
| & 34y
I AR
Co__ T &

With diode of reverse polarity coil

:+) r\_‘! 4i,
2

i(_) i r\_'i_ii

LS_____L_G_L

 Relays with diode have polarity. Take polarity into consideration when wiring.
e When using DPDT model as a force guided relay, use in SPST-NO + SPST-NC wiring (EN50205).

(All dimensions in mm.)

RF2*-1A1BLD-O
With LED indicator + diode

RF2x-2CLD-O0
With LED indicator + diode

RF2x-1A1BD-O1

With diode

i ul

| \4 3 4 |
8 i ) |

LB_____L_e_;

RF2x-2CD-00

With diode

[ % Download catalogs and CAD from http://asia.idec.com/downloads
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Circuit
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Switches

Non-contact
Interlock Switches

Safety Laser
Scanners

Safety Light
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RF1V

RF2
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APEM

Switches &
Pilot Lights

Control Boxes

Emergency
Stop Switches

Enabling
Switches

Safety Products

Explosion Proof
Terminal Blocks

Relays & Sockets

Circuit
Protectors

Power Supplies
LED lllumination

Controllers

Operator
Interfaces

Sensors

AUTO-ID

Interlock
Switches

Non-contact
Interlock Switches

Safety Laser
Scanners

Safety Light
Curtains

Safety Modules

FS1A
RF1V

R

=

2

HR2S

E-197 |

RF2 2-pole Force Guided Relay / SJ Series Socket

Operating Instructions

1. When using DPDT model as a force guided relay

Use in SPST-NO + SPST-NC wiring according to EN50205 (2002)
RF2*-2C-0O0

Standard
L
I I
P
Example:

Use terminal 3-4 as NO contact and 6-7 as NC contact. Or terminal 2-3
as NC contact and terminal 5-6 as NO contact.

2. Driving Circuit for Relays

2-1. To make sure of correct relay operation, apply rated voltage to
the relay coil. Pickup and dropout voltages may differ according to
operating temperature and conditions.

2-2. Input voltage for DC coil:

A complete DC voltage is best for the coil power to make sure of
stable operation. When using a power supply containing a ripple
voltage, suppress the ripple factor within 5%. When power is supplied
through a rectification circuit, the relay operating characteristics, such
as pickup voltage and dropout voltage, depend on the ripple factor.
Connect a smoothing capacitor for better operating characteristics as
shown below.

Smoothing
Capacitor
+
7y ®Relay
Pulsation
e — 1 ?
Emin $max Emean % DC
Emax—Emin
i o Zmax—tmin_ o
Ripple Fctor (%) Emean x100%
Emax = Maximum pulsating current
Emin = Minimum of pulsating current

Emean = DC mean value

2-3. Operating the relay in sync with an AC load:
O

B

o—w— ——a O
3
CVANIVAN ANIVAN

Vin

If the relay operates in sync with AC power voltage of the load,

the relay life may be reduced. If this is the case, select a relay in
consideration of the required reliability for the load. Or, make the relay
turn on and off irrespective of the AC power phase or near the point
where the AC phase crosses zero voltage.

2-4. Leakage current while relay is OFF

When driving an element at the same time as the relay operation,
special consideration is needed for the circuit design. As shown in the
incorrect circuit at right, leakage current (lo) flows through the relay
coil while the relay is off.

Leakage current causes coil release failure or adversely affects the
vibration resistance and shock resistance. Design a circuit as shown in
the correct example.

Correct
O

Incorrect
O

O

2-5. Surge suppression for transistor driving circuits:

When the relay coil is turned off, a high-voltage pulse is generated. Be
sure to connect a diode to suppress the counter electromotive force.
Then, the coil release time becomes slightly longer. To shorten the coil
release time, connect a Zener diode between the collector and emitter
of the controlling transistor. Select a Zener diode with a Zener voltage
slightly higher than the power voltage.

o—_
Counter emf %

suppressing
diode

+—O

2-6. The coil terminal of the relay has polarity.
Connect terminals according to the internal connection diagram.
Incorrect wiring may cause malfunction.

For more information, visit http://asia.idec.com




X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Relay Sockets & Fixings category:
Click to view products by Idec manufacturer:

Other Similar products are found below :

00008258500 00111976502 0000-825-81-00 60SY 4305 M41G 670-0125 6/0-0127 6700152 67/0-0153 6700156 D258-2TS00 70-309 7-
1393143-3 7-1616360-5 8000-DG2-5 911361 9-1616339-5 PIJF1IN GDA12HA GDA12HD GDA12SA GDA12SD GDA16HD GDAZ22HA
GDA95A GDA95D GFX20 PTO8QN PT 1/8D =3.2 GUA1 GUA2-11 GUA4-31 GUM5R GUR-120 GUR-24 GUR-240 GUR-277
GURX-277 GUW12 GUW95 GUZ63L R99-11 FOR MY (NAMEPLATE) D52PR2T RES100K 1310H-HDC 1390H-1ST 1393824-3
1390H-2PC 1410-2SM 1410-3SM



https://www.x-on.com.au/category/electromechanical/relays/relay-sockets-fixings
https://www.x-on.com.au/manufacturer/idec
https://www.x-on.com.au/mpn/atcomponents/00008258500
https://www.x-on.com.au/mpn/amphenol/00111976502
https://www.x-on.com.au/mpn/kyoceraavx/00008258100
https://www.x-on.com.au/mpn/eaglesignal/60sy4s05
https://www.x-on.com.au/mpn/altech/m41g
https://www.x-on.com.au/mpn/teconnectivity/6700125
https://www.x-on.com.au/mpn/teconnectivity/6700127
https://www.x-on.com.au/mpn/teconnectivity/6700152
https://www.x-on.com.au/mpn/teconnectivity/6700153
https://www.x-on.com.au/mpn/teconnectivity/6700156
https://www.x-on.com.au/mpn/teconnectivity/d2582ts00
https://www.x-on.com.au/mpn/schneider/70309
https://www.x-on.com.au/mpn/teconnectivity/713931433
https://www.x-on.com.au/mpn/teconnectivity/713931433
https://www.x-on.com.au/mpn/teconnectivity/716163605
https://www.x-on.com.au/mpn/teconnectivity/8000dg25
https://www.x-on.com.au/mpn/weidmuller/911361
https://www.x-on.com.au/mpn/teconnectivity/916163395
https://www.x-on.com.au/mpn/omron/pjf11n
https://www.x-on.com.au/mpn/carlogavazzi/gda12ha
https://www.x-on.com.au/mpn/carlogavazzi/gda12hd
https://www.x-on.com.au/mpn/carlogavazzi/gda12sa
https://www.x-on.com.au/mpn/carlogavazzi/gda12sd
https://www.x-on.com.au/mpn/carlogavazzi/gda16hd
https://www.x-on.com.au/mpn/carlogavazzi/gda22ha
https://www.x-on.com.au/mpn/carlogavazzi/gda95a
https://www.x-on.com.au/mpn/carlogavazzi/gda95d
https://www.x-on.com.au/mpn/carlogavazzi/gfx20
https://www.x-on.com.au/mpn/omron/pt08qn
https://www.x-on.com.au/mpn/omron/pt18d32
https://www.x-on.com.au/mpn/carlogavazzi/gua1
https://www.x-on.com.au/mpn/carlogavazzi/gua211
https://www.x-on.com.au/mpn/carlogavazzi/gua431
https://www.x-on.com.au/mpn/carlogavazzi/gum5r
https://www.x-on.com.au/mpn/carlogavazzi/gur120
https://www.x-on.com.au/mpn/carlogavazzi/gur24
https://www.x-on.com.au/mpn/carlogavazzi/gur240
https://www.x-on.com.au/mpn/carlogavazzi/gur277
https://www.x-on.com.au/mpn/carlogavazzi/gurx277
https://www.x-on.com.au/mpn/carlogavazzi/guw12
https://www.x-on.com.au/mpn/carlogavazzi/guw95
https://www.x-on.com.au/mpn/carlogavazzi/guz63l
https://www.x-on.com.au/mpn/omron/r9911formynameplate
https://www.x-on.com.au/mpn/eaton/d52pr2t
https://www.x-on.com.au/mpn/littelfuse/res100k
https://www.x-on.com.au/mpn/guardianelectric/1310hhdc
https://www.x-on.com.au/mpn/guardianelectric/1390h1st
https://www.x-on.com.au/mpn/teconnectivity/13938243
https://www.x-on.com.au/mpn/guardianelectric/1390h2pc
https://www.x-on.com.au/mpn/guardianelectric/14102sm
https://www.x-on.com.au/mpn/guardianelectric/14103sm

