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Thank you for purchasing Fuji Electric Command Switches. To obtain the best performance from your
purchase, be sure to read this manual carefully before use.

| safety Precautions

To ensure proper use of the product, be sure to read this manual and the other attached documents care-

fully before starting installation, operation, mai and inspection, This ! should be given to

the person who actually uses the products and is responsible for their maintenance.

« Within this instruction manual, safety precautions are ranked, in order of importance, as either “Warn-
lng or "Caution”

: An operator may be killed or seriously injured by a-hazardous condition resulting
from improper operation.

m : An operator may be suffer rinor injuries and/or chjects may be damaged by a hae-
" ardous condition resulting from improper operation.

Under certain conditions, improper operation may result in serious injury and/or damage even if it is
labeled only as "Caution”.

A warning

« Do not touch or draw near the product parts like terminals while the power is live. Electrical
shock or bum may result.
« Tum off the power before starting mounting, detaching, wiring, maintenance or inspection.
Failure to tum off power may result in electrical shock or burn.

/A Caution

» For wiring, select wire sizes suitable for the applied voltage and current. Tighten wires with the
specified tightening torque described in this manual. Failure to do so may result In fire.
« Treat the product as industrial waste when discarding.

1. Unpacking
Make sure that the switch type, contact arrang and p color are exactly what you ordered,
and that the plastic components, such as pushbuttons and contact blocks, are not destroyed.

2. Mounting

2.1 Mounting hole
Refer to the left figures.
#¥ Unless a locking nut or legend plate is
used, location hole 3.2mm x 24.1mm is
unnecessary.

(22410 mm

2.2 Panel thickness
The panel thickness must be 1 to 6 mm. If a legend plate or locking nut is used, the panel should be
made thinner by subtracting the thickness of that component. '

¥ Push 2.3 Mounting the switch

Hoimseam & P 2.3.1 Removing the operator from the contact block
& Pull the switch operator and contact block in the di-
AR rection to remove the operatot from contact block, as
Operator shown below, holding the release arm of the contact
block with your fingers,
A Alternatively, insert the tip of a screwdriver in the re-
Py Contact lease arm groove and push-down on it in the direction
1 Fig.1 block of the arow to remove the operator from contact block,
W 2 08mmElT as shown below. Use the following size screwdtiver.
Less than 0.8mm thick
& : emmiLF
Loss than 2.3.2 Mounting the cperator on the panel
RFq28 Pass the operator through the panel hole from the panel
Screwdriver front and secure the operator on the panel with Jock-
ing nut using a tightening wrench (AR9A 701).
Protru dmg (AH9Y718 Ang 003) i The tightening torque is 1.0 to L.5N +m.

side prmmdmg (1) For a 22 mm dia, mounting hole (Fig.3)
Tighten the locking nut with flat side on face the
panel.
(2) For a 25 mm dia. mounting hole (Fig.4)
Tighten the locking nut with the protruding side
on face the panel us shown in Fig.4(a). The mount-
+y b U ing facilitating adapter (AROY 718, AR9Y 008)

Nut Nut shown in Fig.4(b) is also available.
4 (a) Fig. 4 (a) (4 (b) Fig. 4 (b)

2.3.3 Mounting the contact block
Align the groove of the operator (with notch) to the contact block release arm and insert the contact
block to the operator until a click is heard.

3. Close mounting pitch

%1 %1 : The mounting pitch of the mushroom head pushbuttons is 42mm, one with
42 guard ring is 49mum, and lever operated selector switch is 40mm. The contact
block is on one side only.

lﬁ'——-—xém'-*-ﬂ
#2 : In the left example, the contact block is on one side only.
,ﬁ 3 : When the contact blocks are mounted with a 30mm pitch hori-

%3

zontally (close mounting), operating voltage must be 380V AC
or lower.
Decide mounting pitch considering facility of operating and wiring.

INA—-F3044n~JE
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5. My OX®EE
EFA#ME Applicable type(® 6 (a, b) Fig.6(a, b))

- BB URSZAwF Hlluminated pushbutt on switches
. AR22E0M, EBM, FAM, FBM

CBURS XA wF Pushbutt on switches
. AR22FOR, FSR, EOR, EBR, S1R, S2R, S3R, S6R. AF22F0S, 53, E0S, ESS,

FQY, FBY, EQY. EBY
Ha L ME (&)

Groove of button
(all circumference)

©® EEDED, B9 OMB(RE)ENEDTAF ARSI/
BETECIUDEWAEET,
BRI, R EO+FMMNS RO+ POBESD
B, REVEFAUTRMAF S,

Driver

ERME Applicable type (B 6 (c) Fig.6(c)) 6 (a) Fig.6 (a)
- BURY A wF Pushbutton switches

: AR22FAR, FBR, EAR, EBR A5 AN (2R)

Groove of button
{all circumfrence)
® HOBED Ry /MB (LA BIFEDITARS A ) ILE TR
LTUBDEBDABRETY,
B, 8 EOHRMEIC S —ILEaDORESDETH
SRTVZEAUTERHITIEE L,

HEARIE Applicable type (816 (d) Fig.6(d))
- BERURY S AA VT

llluminated pushbutton switches Driver

CAR22MOL, M5, M4L, M4P 6 (o) Fig. 6 (0)

- WURS A4 wF Pushbutton switches ¢ Fg. 8 fe

. AR22MOR, MSR, M4R, M4Y
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HAME Applicable type (B 6 (e) Fig.6(e))
- JEMEIEARURS XA vF
Pushbutton switches far emergency stop
. AR22V2R. VBR, VOR, VWR. VSR
- X BILLRBURS A v F
lluminated pushbutton switches for emergency stop’
. AR22V2L. VAL, VCL, VOL, VWL, VSL

6 (d) Fig.6 (d)
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Pushbutton switches for emergency stop screw
. AR22V4R, Q2R. V3R BLRABR
Screw hole

(1) Ry HEICBZRUERDTIFFUTLIIES,
FOHRMY IS |IEEL T ENTEXRY. BSIIE,
R ERGRIDPDCRAHTEEDETEADYE T
ZEWL
B8, RUOBHRELDRELEVLRD, EHITIT
BRLUAT>TLIEE V. RUEHERULENKDITE
- Sqtains

(@) WfthLo 03~05N-m

ERRE Applicable type (B16 (g) Fig6(g))
- BURS VR wvF GERAEDILA—- R&)
Pushbutton switches (Non-illuminated full-guard type)
: AR22G3R.G8R
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4. Wiring

(1) M3.5 terminal screws are used. Solid wire, Stranded wire, and crimp terminals can be used for wir-
ing.

3#,«: 1.6

aximum )

1.6mm dia "nﬂaj:?n'nn,;
8mm 8mm . _©A b

Double crimp terminals can be connected.

If you use open type crimp terminals, as wiring from side direction, which are allowed only small
type. {for 6.4mm breadth and 11.1mm plane part breadth or less]. For example : Type:F2-3.5S (TOEI
TERMINAL CO.,LTD made)

(3) The self-lifting terminal washer is used.

(4) Tighten the terminal screw with the tightening torque 0.8 to LON + m.

(5) Exercise care so that no mechanical force is applied to the contact block while wiring or after it has
been completed. Operation problems may result later.

@

5. Replacing the pushbutton
* Insert the tip of a flat-head small screwdriver in the groove around the pushbutton and twist it gently to
remove the color button as shown above.
When attaching the button, make sure that the guide on the
plunger and the color button are in alignment, and push the
color button until a snap fit in position results.

F e O (K2 -RE
Protrusion (Back side)

Ka
Button Guide

* Insert the tip of a flat-head small screwdriver in the groove around
the pushbutton and twist it gently to remove the color button as shown
left.

When attaching the button, make sure that the guide on the plunger
and the seal base are in alignment, and push the color button until a
snap fit in position results.

Protrusion

* As button is screw type, mounting and detaching of it is performed by hand directly. Make sure it is
screwed securely when mounting.
The tightening torque should be within a range of 0.3 to 0.5 Nem.

(1) Button is located between center button and
switch block. Engage tip of tightening wrench
(AR9A002) into dent of center button and screw
it when mounting or detaching.

(2) Tightening torque 0.5 to 1L.ON *m

(3) A certain amount of play will remain around the
button and center button even after you have tight-
ened the center button to the specified torque.
This is normal the play is provided to allow the
center button to maintain its oil-proof feature.
Never atternpt to further tighten the center button
further as it may be damaged.

it L7 (AR9ACOZ)
Tightening wrench

E6 (o) Fig.6 (e)

(1) The button can be drawn, after release a setting
screw which is located its side.
Screw the button on the switch block with setting
screw- securely when assembling button into
switch block.
Be careful screw head does not protrude from the
bution's boss. Be careful not to miss the setting
screw,

(2) Tightening torque 0.3100.5N*m

H6 (1) Fig.6 (f)

» Release the guard ring by hand and insert the tip of flat head small screwdriver in the groove around the
pushbutton and twist it gently in the direction of the arrow to remove the button. Make sure that the
guide on the plunger and the button are in alignment, and push the button until a snap fit in position
results.

Large full-guard type : M3R
Do not allow replacement of buttons.

M6 (g Fig.6 (g



6. JO0—7, ERROITMAE
6.1 JO0—-JOmMF, BALFE

N ) . WL F
EFAME Applicable type (B7 Fig.7) Tightaning; wrench
- BEBULERY A4 vF llluminated pushbutton switches (AR9AD01)

*AR22FOL. F5L, EOL. EBL, G4L, GBL, FOR, F&P, EOP, ESP

(1) JO—-TOMBITHTL > F (ARSAOD ) DEwmENHFEDHE, B
BEBTRMS, EBBALET T EEW.
@ #mfr Lo 03~05N-m

6.2 ELRMRODBIS
BRI Applicable type (B8 Fig.8)
- BEBLRY A vF lluminated pushbutton switches
T AR22FO0L, F5L, EOL, E5L, G4L, GIL, FOP, FSP, EQP, E5SP

® B8 L OOBICIERROBBEANTHLS, BALTIEEL,
® Put the legend plate grooved portion on the protrusion of the plunger
10 ingert the legend plate,

oN

6. Replacing the lens and legend plate
6.1 Attaching and removing the globe

(1) Engage the tip of the tightening wrench (AR9A001) with the lens slot and
turn the lens for attaching or removing.
(2) Tightening torque 0.3 to 0.5N *+ m

6.2 Mounting the legend plate

IR RS

7. ELOYAL yFOYTSHROTR groabec poron
7.1 BAL 8 Fig.8 7. Replacing the selector switch knob
B Applicable type(® 9 (a.b) Fig.9(a,b))
- LU IRAwF Selectorswitches 71 Removjng _
: AR22PR, PCR, WR, WCR, RR, RCR, PY., PCY, ”~ = Insert the tip of a small flat-head screwdriver into the slot
WY .WCY.RY.RCY . BRF o TRE HWRFy S under the position indicator, and turn the screwdriver a little
5 indicator slot Indicating chip to lever the position indicator from the knob. Then, pull out

O URIENTRS, BRF v IOBRNIETSFAR
SANOTMERELIAGL, KEDABRNEEES B &R
FyITRFELDSRTN S, YIIESIFRNTL
fraray AN

HFAME Applicable type(®10(a.b) Fig.10(a.b))
- BtV OS2 A vF lluminated selectar switches
T AR22PL, PP

H9 (a) Fig.9 (a)
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5 FRER(AHX790) DIERIC 5 TOBE#
LiAdr, SV IEERERULED S, SO
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¥ < 3R
Knob groove

R10 (@) Fig. 10 (a)

T THELR
(AHX790)
Lamp remover

1oTLIEELY,.
9. BE - FSYR - SYTY-ZFILOXER 11 Fig. 11
9.1 AL

TROBHTAFTRARSA ) (TRISHED LBEE, BALEAORD SIS EBHEICANE
T, BB, LDBRICHFISHOHEBIR
(AHX321)HAEBLTHOETY,

9.2 B>

® TROEOERMEICH U TASE TR LA,
BEICHIEO>TNDEZRBLTIESE L,
Ffe, 2BLINCIAHIHBE. BLOORERS
T2y FOBDENKRSICTERLESU,

FRRHRETERLETEANLD, BIER o
MOREEEDET. ) BRAHIC AR Mounting foot
DSENE S, BURLIC ML 28, B13 Fg 13

® EBEADEBMICDOVT
HEOTRECRRIE A TERDEBMNZTS
&, BEUEVESERDYSEDET.

10. R EDTER

10.1 FARESEAMBROBHEBECOVT
Bikls, BROTHEBEUT THNEIEROIETIN,
BRMEIROBEHES 000~ 10,0008 GTHRER) &
BETHHAICE, REEHBRTOHEBNTERALTL
EEL. e, OABREFEACE CERLETE, F
GHELETFLETOT, LEDBREERTDIIE
EBEWMHLET,

E14 Fig. 14

10.2 L EDSYTOBRRALIICDOWT
LEDS VG, s mRE0.0 1 mATRIILETDT, Y— IHEIER PRE B C
FRDBNBRASDOLE, T—7VHORERESHESIC KD, BRUTDAEMNHOE
o, COBE, LEDSYIEATTIRTMBERMI DB EDORRENBETT . HH, &
FEZFETDBE - BECLORED, TORBERESVELLEDETOTSHLEDLYE

LIEELY
BIREERE WA BT
Lamp rated voltage Operating voltage range
=LY iy 8.3V [AC] 4~5,5V [AC]
Incandescent 30V [AC] 20~24V [AC]

103 DCRBRFEWAL EDS7EBICOVT
DCBREFADLEDSY TS, ATW v DD h2igs, FNHETORELEDE
TOTY v FILOC— 7 EREEERBED .1 BUTICHATLLESE, Uy IILERE
E— 2 EOROBUTITIMA T ZE L,

the knob.

When remove the illuminated knob, insert the tip of a flat-
head small screwdriver into the grooved portion around the
knob and twisting it gently.

V7 3 Knob

E9 (b) Fig. 9 (b}

7.2 Attaching

= To attach the knob, insert the knob, while the indicating chip
is floating, in the original position of the rotation cylindér
and push the indicating chip.

* Attach the illuminated knob by p g on it to make the
protruding portion inside the knob match the grooved por-
tion of the rotation cylinder.

Both ordinary knob and illuminated knob can be set to any
position at intervals of 45°.

"

B ]
Rotaion cylinder

®10 (b) Fig. 10 (b)

8. Replacing the lamp

8.1 Removing and installing the lamp from the panel front
Push the Jamp head into the lamp remover (AHX790), and turn the lamp remover to remove or install
the lamp.

8.2 Replacing the lamp after removing the operator from
the contact block
Push the lamp into the contact block holding the lamp head with
your fingers, and push the lamp into the operator to turn the lamp
head to instal] or remove the lamp.

9. Replacing the contact » transformer » lamp
terminal

9.1 Removing
Open the mounting foot slightly with a flat head screwdriver as shown
in the figure below. The lamp terminal can be easily removed from
the foot. The replacing tool (AHX321) can be used to remove the
lamp terminal more easily.
9.2 Mounting ,
* Push the lamp terminal straight to the foot as shown in the figure
below. Make sure that the lamp terminal is attached to the foot se-
curely. When attaching the two lamp terminals in parallel, make their
grooves fit each other so that the unit does not open. (If the contact
transformer is used with the lamp terminals fitting incompletely, the
unit may come off or an operation error may occur.) Take care not to
apply excess force to the mounting side.
= About an addendum of contact
If you install contacts exceeding the allowable number of stages, your device may not operate properly.

“MIA TR (AHX321)
Replacing tool
tor switch unit

10. Notes on use

10.1 Operating voltage and rated voltage of the incandescent lamp
The lamp can be operated normally if the operating voltage does not exceedits rated voltage. If you
expect the incandescent lamp service life (AC circuit) of 5,000 to 10,000 hours are needed, use the
lamp within the operating voltage range. If the incandescent lamp is used with the DC circuit, its
service life will be substantially reduced. It is recommended to use a LED lamp with the DC circuit.

10.2 LED lamp lighting error
The LED lamp can illuminates with even a very low level current (approximately 0.01 mA) that may
result as a leak current of a surge suppressor circuit or a contactless switching circuit, or as a leak
current that flows through siray capacitances between cables. This type of unnecessary lighting may
be suppressed by connecting a resistor in parallel to the LED lamp. The required resistance of the
parallel resistor differs depending on the current and voltage to be dealt with. For details, please
contact your Fuji Electric FA agent.

10.3 LED Lamp on DC Power Only
If large tipple voltages are applied to a DC-power LED lamp, its life expectancy will be badly short-
ened. The peaks of the ripples must not be greater than 1.1 times of the rated operating voliage. The
ripple factor must be less than 20% of the peak value.
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10.4 Connecting
The transformer capacity is set for only one lamp. The other Joad cannot be connected to the transformer.

10.5 Wiring to the lamp terminal
When wiring a single wire to the lamp terminal from the side (horizontally), be sure to insert the single
wire in the square washer securely.

If the single wire comes off, it may cause a contact failure.

10.6 Continuous lighting for closed mounting (llluminated pushbutton switches)
Peripheral temperature rise by continuous power supply and it may be higher than that specified, and
care must be taken.

If the lamps are not mounted on a metal pane! or used in a closed panel, ventilate the area or use lamps
that generate less heat.

10.7 Storage and place to use

(1) Storage or keep the switch in the appropriate ambient temperature and humidity described in the
catalogue. Don’t use the switch in a condition which exceeds its rated value.

It may cause a malfunction or make its life time short.

(2) Keep the unit away from direct sunlight.

(3) Avoid using outdoors.

(4) Use the switch in the atmosphere in which no SOzo0r H28 gas exists. The gas may cause a contact
failure of the switch.

(5) Note that when used in places where dust, chips or other particles may pile up in the clearance
between the button and the frame, or if used where the products may be pulled or impacted, the
products may not operate normally. When using the device in an unfavorable environment, protect it
by using a dust cap, water-tight cap or any other appropriate measures.

(6) Forthe AR22 series, the operator is provided with oil-tight onstruction(IP65). All the switches have
been evaluated for cutting oil and cooling oil that are generally used. It may not be able to use special
oil for some switches. For details, contact Fuji Electric FA.

10.8 Operating

(1) If you hit the pushbutton, it may be destroyed. Do not hit the pushbutton. Be sure to use your finger
when operating the switches. Do not pult on the mushroom head pushbution or alternate type
pushbutton (other than AR22Q2).

(2) Do not perform rotation with the button depressed, as this may damage the ring mechani

(3) The selector switches can be turned by a tight force. Do not tum them with an unreasonably large force
(S IN « m). When a control type switch is used, parts of some contacts may overlap, so take appropriate
error preventing actions, such as mounting a protection circuit in the circuit currently being used.

(4) To unlock a push lock type switch, turn the switch button clockwise, in the direction indicated by the
arrow mark. Never pull the switch button. If you do, the latch may be damaged and the switch may
become unable to be locked.

10.9 Contact unit

The contact block is not provided with waterproof and oil-tight construction. Take care that liquid
does not put on the contact block.

10.10 Wiring a Switch with protective cover of contact

While you tighten the terminal screws with a screwdriver, the screwdriver shaft may contact the protecti ve cover.
After completing the wiring work, check that the cover is correctly matched to the switch unit. To minimize the
contact between the driver shaft and the cover a #1 screwdriver (shaft di : Smmy} s rece ded,

10.11 Products with LEDs

The blue and green LEDs are sensitive to static electricity, and require caution when handled. To ensure
maximum protection against static electricity and power surges, we recommend the following measures.
(1) When handling or changing LEDs, be sure to wear anti-static gloves or a wristband.
(2) When performing product wiring, be sure to use a grounded power driver.

11. Degree of protection
The switch conforms to IP65 protection degree, when the dust, water or oil splash against the front
panel on which the switch is instailed.

IEC60529
IPB5

Protection against immersion of water
@ 5(et-proof type) : Protects the switch against harmful effects due to direct water jet from any direction.
Protection against entry of solid matters
@ 6(dust-proof type) : Prevents entry of dusts.
JEM1030
IPB5T

Protection against immersion of oil
@ Oil-tight type ; Protects the switch against harmful effects due to oil drop or splash from any direction.
12. Using the LED lamp exceeding ratings

(1) If the LED lamp is used with the exceeded rated voltage, select the resistor so that the operating
current value is below the LED's rated current and insert the resistor in series with the LED lamp.

& I Eiﬁ&@ﬁgiﬁf{ﬁu?(:f&é () 4 BVEBIC24VOLED (UM CA) ERET RS (Capacity of the resistor should be decided to have allowance thoroughly)
& 2 {ﬁﬁf@_’&ﬁ@ L, ER%E L”E_ ERRE (V] —ERRE (V) (Select the resistor with plenty of margin in its capacity.)
DS /7|L_£E§U|‘JW(L_HYMU_C §q s SHBER (Q) = ZRA (A (2) The voltage fluctuation range is as follows;
L, (ERROSEE, THORKE i g 6VLED:5% 12V or 24V LED : £10%
) é l% ;C) éﬁ %(Z-;b 106 )v o506 1 e AR N C) If the LED lamp is used always with more than 105% or 110% of rated voltage insert the external
) . =] o, resistor in the same way as in the [c the )
DVEKU2 AVREH10%DE [LAFoT, 2.2k0, | WOERERRT S, above (1). Example : When connecting the 24V LED (PIKARIKUN) lamp to the 48V
;ﬂg3%%+ 5 G Tk 1 09T circuit, calculate the external rosismncen as eiglws;
58, | * - - Circuit at
T BIBAI LERABEERIC, HPE W B % W Applicable parts omal | _voltage() —_voltage(V) _ 48 — 24
PRI TLZE L, MM HFEH>  lluminated pushbutton resistance 2 182 ( Qe current () 1 ox 10
13, BEZHR~DERICDONT HeH AR AT Thus, connec a 2.2kQ 1W resistor,

Extended round head |Extended square head
() BAiE, RERORBECHLT T, 9
(@) EEHRTIX
HE  POUILEIENEEE)
BAMIERS  0.5mmidT
B ASITUR, TYIVEBR, TU
UIRIFEDT L A—IVERS $19.7 42 [J2o 48
DHOEFERLTLES N, T

Flush round head

13. Engraving on the legend plate
(1) Give engraving to the surface of the legend plate.
(2) Legend plate size
Material : Acrylic resin (white)
Engraving depth : 0.5 mm or less
Coating : Use coating containing mainly alcohol, such as melamine resin, ph-
thalic resin, and acrylic resin.
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TEL (03) 5847 - 8060

FAX (03) 5847 - 8182

URL http://www fujielectric.co.jp/fcs/

14. Short-circuit protection (iconforming to IEC 947-5-1)
If coordinative protection is required for the contacts, use Fuji plug-in type fuse of 15 ampere rating
(type BLAO15) or smaller.

Fuji Electric FA Components & Systems Co, Ltd.

Mitsui Sumitomo Bank Ningyo-cho Bldg., 5-7, Nihonbashi
Odemma-cho, Chuo-ku, Tokyo 103-0011, Japan

Phone : +81-3-5847-B060

Fax :+81-3-5847-8182

URL http://www fujielectric.co.jp/tcs/eng/
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