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TR-NS, TK-N5 SC-N4, SC-N5A. SC-N5 SC-N5 e Thermal overload relay N5 NG N7 N8
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Solid
To ensure proper use of the product, be sure to read this manual and the  ESfEL% . BIEIEIT. SBREE), BRLARDIEEEHI . #i [Note 1] JRUGT Rl exine sirances) o
other attached documents carefully before starting installation, operation, mmﬁﬂ!@;mgm%j e o, RBHT NG g;ﬁg_u};g foata, st AWG | 18~14
maintenance and inspection. Within this instruction manual, safety precautions s : i % =
are ranked, in order of importance, as either “Warning” or “Caution”. AEARBRP, FRITEEAUSH (BE), X8 BLHETER. i [mm?] ;i{g;?ﬁg} ﬂitﬁ: mml | 7.7
: Indicates a potentially hazardous situation, which, if not I-=3 491 ! 2x(1.56~2.5) | TFRARNE [Nole3]
AWAHNNG avoided, could result in death or serious injury. *HF?H’J}%. HAREALARGBOCHINS. wath  [Nowe2) 1x(18~14) MTFRLHAZ
: Indicates a potentially hazardous situation, which, if not B TRBRONE, BOIEESR D SIEOEE. B{FLR A £ MRIRG = AWG |2x%(18~16) | Terminal screw size M35
ACAUTION avoided, may result in minor or moderate injury and/or Bl 2*{;3;5*14 ; &z!ﬂfﬂ‘
damage to the equipment. & y eI LIR(RY-TH) 1x(0.75~2.5] F3T
Under certain conditions, improper operalion may result in sefious injury andjor damage 297 PHICHOBA, KIBREMR, DAFEBSHTEGR | pogeganes |00 g:f?;i;’sf') ;"%I‘ hote 4] D2 O1
even if itis labeled only as “Caution”. Every item indicated by either “Warning” or ~ B93JAEH . with end sleeve e
“Caution” should be considered sigrificant. Be sure to give particular care lothose items.  BILIF I —IARS SR+ EE, IBHHIEETHT. st GBI = ¢ i3
(rore 2] | AWG gx?g 163 L [N-m) [0.8~1
%(16~14,
-3 v Tightening torque
/\WARNING AEE momeers | T R oes [ oo
® Do not touch the product or approach it when power connected. o il R EMISd, N FEMIENIERATR. FURESEME, & kM Rt

Electric shock or burns may result.
@ Turn off the power before starting maintenance or inspection.
Failure to do so may result in electric shock.

ek,
© WMIREHEEIL T TIER, INDIEARE. NG SEMBARE.

/\CAUTION

ANER

@ Install the product in space more than being provided by this manual.
Failure to do so may result in fire or burns.

@ For wiring, select wire size suitable for the applied voltage and current.
Burns may result. Tiig:hten wires with the tightening terque specified in the
instruction manual. Failure to do so may result in fire.

® Do not touch the product immediately after the power is turned off.

As it may still be hot, burns may result.

® Do not use the product with the arc chamber removed.
Electric shock or burns may result.

@ Do not detach the reactor of thermal overload relay (L-type) for heavy
duty from the terminal. Failure to do so may result in fire.

@ Treat the product as industrial waste when discarding.
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1. Unpacking

(1) Check that the type, coil voltage, contact arrangement and thermal overload
relay ratings and applicable capacity match the requested specificalions.
The magnetic starter type is indicated on the package.

(2) Make sure that no parts have been lost or damaged.

2. Storage
Store the unit in the packing box. Do not store the packing box in a location
subject to high temperature, high humidily, corrosive gas, or direct sunlight.

3. Mounting

(1)Mount in a dry, clean and stable location.

(2) Mounting on a vertical surface. The product must not incline more than 30°. (Fig.1)
(3) See the Table 1 combination of contactor and thermal overload relay (TOR).

4. Mounting space (Fig.2, 3)

(1)Mount the products at a distance of at least that shown in the Table 2.

(2)When units must be installed very closely, the lemperature may rise in some
conditions (i.e.the power is continuously supplied for a long time or units that
frequently do switching are installed very closely), and it may shorten the life
of the coll. Also, the high temperalure generated between the healers slightly
changes the charactenstics of the thermal overload relay. Thus, when installing
units very closely, it is recommended to install the units 20 mm or more apart.

(3)Dimension C is based on making and breaking test conditions of IEC, JIS
and JEM standard.

5. Connection

Connectable wire size and proper tightening torque
See Table 3.
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[Note 5] ER#ICEMBRBREURS THF - BEE, BAFFLLSENTHECLE
EBERRBLTICE D,
* When connecling two round climp terminals, set them as shown in Fig.4.
* Tighten all terminal screws, even if not use.
* Use insulation barrier Type “SZ-B1" or “SZ-B2", if the insulation spacing between
terminals is short.
* The smallest wire size based on ULJCSA is 14AWG. 16AWG or less is not allowed in UL/CSA
[Note 1) When connecting two solid wires, use the same size wire.
[Note 2] Finely stranded wire withoul end sleeve is not applicable. Use finely stranded
wire with end sleeve
® Stranded wire (0.75 10 2.5 [mm?]) : Number of solids = 7
@ Flexible stranded wire : Number of solids is more than the above-mentioned value
[Note 3) Use round crimp terminal which width is the size specified at the maximum
terminal width or less. (Fig.5)
[Note 4] @2 : Philips PH2 ¢6 o1
@3 : Philips PH3 ¢8
(O :Socketwrench
[Note 5) Alter alignment or bending back of connected wires, check the tightening
lorque again
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: Slotted-head screw [-1x5.5xL Type B
©1.2: Slotted-head screw [-1.2x8xL Type B



BRI =

BfEPR Operation TIEETR Vi 5 My TAR =
Indiicator yhAtas Indication covet _ 117 BUM
Reset button - Trip indicator Soiw haad
LR i Y RAEESE oo
Fargz 10 e TR-N§ | _wv-%
Testbunon 1) \T P e ol ®
Mtz &
nese;s =
NOSB=AT7 95 96 NC
\
Rhoyrt TR (4L llllf;ltﬁe% F?wlbl#
Stopper Current setting dial nstal emoved
Fig.7| B3 REe R
6. R 6. Usage 6. BESE
6.1 WEEmKe 6.1 Magnetic contactor 6.1 TR

M BERFBOUBTHEREOERY TEEY, (Fig.6)
BERRBICRNBOTIZED, BB, REOBENBUET,
BHBERTBERLTOY—r Y RAF VOB TEEE A,

(2)100VI7)b& 200V UG, BPLRETOERTERTH8E,
FNENI00-110V, 200-220VOBEBBCRYEY,

6.2 yr—vUL—

(MERZPLEQLTERVOEBAT E-202AHRREYY—-
ICBhETICEL, (Fig?) BRUDEBEBMNTERLICIBS. 1EHEE
BETEEEA.

(D FRARIVEFHICEIKEY—FVAF IV ONTEEY, 12, TAR
gﬂ?é’_&?’;?&bﬁﬁ (95-96) f2F H'BEN, BRI EbEALBUMUE

> (Fig.

QY= NIL—BEIELILREE. FUYTARCEEORRIEET,
Fio, Vv IR ERTAABRL SENE Y. (FigD)

- (BRYEYEORETRE, BELTUARICEBORRILELA)

O H—=WIL—DBfELIEER BAFTEORBREERELTHS
Uty b REVEBBIEULVELET, (COBE, Y- UL —
BHHAATOEBOEU VRS TEE R AL ) (Fig?)

G)FBHY Y FHEE8Y Y HITRABHE, OO FARSAN
BEAFRRAN-DRICAN, AUNEHBRLTIZEV. QU HE
EBLEHD, QFHADAICLEEDETOLT. ODLICRFENSD
CEEBBLTLZEW, (Fig.8)

(6) 88ty FMRETZRADODBORE, ¥—UL—Damltvh
TEHEE—2HEBNCHEHLEIOTITERIIZEZ L,

7. R - MR

7.1 MEANOmIR

MRLORBZHDEOCEERBLTIIIE,

@)BRLT Qv e BEHURICFEEH>TLRBOAERBLTI L.

Q) HHOBEBER. WD BEOHBREEHEBACSHS L%
BRLTSIEED,, WEBEEHEBEI-IVBEDS0~110% (N4
ENSADZFARIERL S LU/ CRE(F85~110%. /URAE75~110%)T T,

() ACHBDBE, BIEBRLO T H PR ENE(O50HzEH LUE0H2
DEZBTHHEAFBLTIIED,

(5) ARRAEAY BBE(E, DTBENAA—0voEESTIIZEL,

7.2 EHIRIR

(1) BEHEHESHICMESRL, X OR@EMOICRLTIIEE D,

(@) AT OR/ARCREMICHWDELTILEE L,

(3) AR, ERBDIRILECEUONTETOTE, BRERECERE
BUEHTADT, BOCUBEZRHLILULBOTLZED, TORADR
D—BCEEMBYLIHRTERLTIIIEL,

(@) DTNDZRPERKOSR - TRETOVEE [RTRBRY 2P
N=UYRF ICEVURELTIZE V. B8, MBERREAATE

Ftt A

(5) MRFART= 2PN - N—VUR ] HRERBER>TERITE L,

7.3 HWEORTIF - BHL (Fig.9)

@ HABARMMTEEL, 2DDRLEID” RLHHN @ LBIEHET)
ERHOUCRLEHBRESANEBLTIIED,

@ HUATAMMA FBEE(F, BOFAETHTVET, COBS, ALEID
(taua;nf 6 NUBICHBET) HHBUICHLBHSBRS1N%EDL
TLEEL,

8. iEis{RBi %M (SCPD)
(1DJIS, [EC : ha0TEBRIIE,
(2)UL. CSA : Table 48RS

(1)Operation indicator shows contactor operates or not. (Fig.6) Do not touch the
operation indicator. Electric shock or burns may result. Even if the operation
indicator is pushed, checking of control circuit wiring cannot be done.

(2)As to the coil voltage named “100V" and “200V", the coil voltage from a
DC power supply with single phase full-wave reclification will be 100 to
110V and 200 to 220V.

6.2 Thermal overload relay

(1) Turn the current setting dial within the scale so that the full load current of
the motor is at the W mark (Fig.7). Do not use beyond the scale, or the
expected performance cannot be obtained.

(2) By pulling the test button, checking of control circuit wiring can be done.
If it is depressed only the NC contact (95-96) is opened. If it is released,
the NC contact is closed again. (Fig.7)

(3)When the thermal overload relay operates, the trip indicator displays a
yellow sign. If the thermal overload relay is reset, indication disappears
from the indicator. (Even if the thermal overload relay operates, the yellow
sign dose not show in the trip indicator at automalic reset mode.) (Fig.7)

(4) If the thermal overload relay operales, first remove the cause of failure such
as overload, and then lightly press the reset button to reset it. (In this case,
the thermal overload relay cannot reset, if it is not cooled sufficiently.) (Fig.7)

(5) To change over from manual reset mode to automatic reset mode, break
off the stopper of the indication cover. Turn the reset button to the right while
pushing. To return to manual reset mode, turn the reset button to the left. (Fig.8)

(6) Note that the motor restarts automalically if the thermal overload relay in
a two-wire control circuit is reset at automatic reset mode.

7. Maintenance and inspection

7.1 Inspection before operation

(1)Check that all screws are tightened.

(2) Check that there is no foreign matter in the unit, such as wire chips or washers.

(3)Check that the operating circuit voltage is within the allowable voltage
fluctuation range of the coil voltage. The allowable voltage fluctuation range
is 80 to 110% of the coil voltage (AC operated, /G type is 85 to 110%,
/U type is 75 to 110%.)

(4)In AC operation, check that operation power supply is sinusoidal waveform
(50Hz or 60Hz) without distortion or cave-in etc.

(5)Be sure to apply an electric interlock when using a reversing type.

7.2 Periodic inspection

(1)Perform initial inspection early, and perform subsequent inspections on
a regular basis.

(2)Check that all terminals are tightened with the proper torque periodically.

(3) Dark and rough contacts can still function. Do not refinish or grease them.

If the contact facings are so badly eroded that the carrier material is visible,

replace the product. -

(4)See “Maintenance & Inspection manual - Parts list” for coil replacement
and replacement or inspection of main contact. However auxiliary contacts
cannot be replaced.

(5) Please requesl “Maintenance & Inspection manual - Parts list" to our sales
office, when necessary.

7.3 The removal and installation of arc chamber (Fig.9)

@ When removing an arc chamber, turn 2 screws to 90 degrees in counterclockwise
(until a screw head becomes the position of @)) by a screw driver with
pushing the screws.

@ Reverse the removal procedure when installing an arc chamber. In removal
operation, turn 2 screws to 90 degrees in clockwise (until a screw head
becomes the position of @) ) by a screwdriver with pushing the serews.

8. Short circuit protective device (SCPD)
(1)JIS, IEC : See catalog.
(2)UL, CSA : See Table 4.
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Table 4 UL Approved SCCR and SCPD
Type AC240V Max.| AC480V Max.| AC600V Max.
Starter | Thermal overload relay | SCCR |Circuit | SCCR | Circuit | SCCR |Circuit |Fuse J
(SW-) [kA]  [Breaker| (kA) |Breaker| (kA] |Breaker|(K5,RKS)
Rating Rating Rating [Rating
Contactor Rating () [A] [A] Al
(A)
TR-N5/3 | 18-26 35 250 |18 126 |56 60 50
TK-N5 | 24-36
28-40 70 70
34-50
45-65 125 |125
53-80 10 150
65-95
85-105
TR-N6/3 |45-85 |50 250 | 18/25 [2504125( 10 175 150
TK-N6 | 53-80
65-95
85-125
SW-N7/3H |TR-N7/3 [45-65 _ | 50 250 | 18/50 | 2501125]| 10 175 |150
SW-N7/2E |TK-N7  [53-80
166-95 |
85-125
110-160 18 250 225 1200
SW-N&/3H [TR-N8/3 | 65-95 150 400 | 35/50 |400°250( 10 400 |225
SW-N&/2E |TK-N8 | 85-125
110-160
125-185
|SC-N4, SC-N5A, SC-N5 35 250 |18 125 0 125|150
[SC-N6 50 [250 |18/25 [250125[10  [175 [150
SC-N7 50 250 | 18/50 [250/125]10 225 |200
[SC-N8 50 400 | 35/50 [400°250{10 400|225

[Note 1] Suitable for use on a circuit capable of delivering not more than KA rms
symmetlrical amperes, —_V max. See table above for values,

[Note 2] WARNING :

The opening of the branch-circuit protective device may be an indication that a
fault has been interrupted. To reduce the risk of fire or electric shock,
current-carrying parts and other comp its of the should be

and replaced if damaged. If burnout of the current element of an overload relay
occurs, the complete overload relay must be replaced.

[Note 3] The breaker or the fuse that has the rating described in the table might not be
able to be used al near the maximum level of the permissible current for the
cor starter or

Wiring diagram for USA and Canada

(1) 3-wire control circuit

IND LIGHT
(IF USED)
R

o 13_[_21*
14l 22

T
TIT2T3

TO LOAD
(2) 2-wire control circuit
TO LINE
LWLz L3
i BN IND LIGHT
13 2185 Iy (IFE)S,ED)
il %g i i
T T

BTI
b

Master SW
by customer

T1 T2 T3
TO LOAD

In 2-wire control circuits, be careful of the following points when using thermal overload
relay with setting reset button to auto reset mede. If over-current flows, which is not large
enough to blow the fuse or to operate the circuit breaker, the magnatic conlaclor repeats
make/break operations. It does this because the thermal overload relay repeals the
resets and the trips This repeated make/break operations would damage
the magnetic contactor and the thermal overload relay. Eventually, contact welding
short-circuit (phase to phase) or grounding occur, and the fuse blow or circuil breaker
operate. In this case, check the magnetic contactor and the thermal overload relay.
Replace them if they have been damaged.






