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Magnetic Starter | Magnetic Contactor | Thermal Overload Relay
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This manual should be - TR-N
given to the person who
actually uses the products
and is responsible for
their maintenance.
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RIFHE | 20 VA | 10 VA |
REHER | 2 | 2 |

LEEHRD BB, ROEBEH LTINS AL LRSOHBHANH <BE
wHYET, HHEEOFMEE, HEOTEISREIES Y,

Suffixes listed below may be attached to the above types at portions marked with b

For details regarding specifications, see the catalog.
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Table 1 Table 2 Table 3
P L—a |5 T & 3 ERUEmMES T IR (T I & B 1) _
Thermal overload Type of contactor on which ype [mm] | [mm] | [mm] Main terminals (Connection with crimp terminal)
relay (TOR) TOR can be mounted SC-N4 K CRAEES TR
POTH B RS TILREE R3S TR AR S SC-NS‘A. 9 12 0 Type | Magnetic contactor N4,N5A,N5[N6 N7 N8
TR-N5. TK.NS SC.N4. SC.N5A. SC-N5 SC-N5 Thermal overload relay N5 N6 N7 N8
TR-N6, TK-NG SC-NG SC-N6 0 0 | o I8 FESSUR (]| 2~60 |2~120 [2~150 |2~240
TR-N7, TK-N7 SC-N7 SC-N7 4 10 0 FEBIBTIERE | Flegiple stranded
s i . : AWG |14~ ~ ~ ~
TR-N8, TK-N8§ SC-N8 SC-N8 3 [ 0] o o ﬁifkﬁgﬁagnem 14~1/0|14~250| 14~300| 14400
inal BT RAE
67 s Max Width |Coniacior |[(TM11223 |, 1289 |0
FEEARE Memal | o (167 ' 223 '
[Note 3] overload relay] ™™ | '©- -
EFRUHIZ
% AR EEET '_I'Erminal screw size M6 M8 M8 M10
Terminal plate  Round climp terminals aﬁ%@ﬂ};#
TR EiEiHT LA D3 |4
LR EHE B RN P INote 4] 12
%omug%a!e Ground plate or Insulator ﬁﬁfﬁ}fﬁ/} e Nl | 4~5 o1 1520
- E S BB EY - Tightening torque o
E@?jﬂm'mh EEHE [Note 5] [Ib-in] | 35~44 |80~97 133~177
ax.
;iji%‘v‘lg #I#IE# / Coil terminals and auxiliary terminals / $2 ) B 2
[Ee320 &
Direct Connection Connection with crimp terminal
Bk TE B TR
1><E¢1.2~2) ) )
s - [mm] [2x(¢1.2~1.6) [ £Wig, A& &0 |[mm®]|0.756~2.5
|Safety Precautions| REFEER P 2x(61:6~2)_| Stranded,
To ensure proper use of the product, be sure to read this manual and the  7ESiEzdt. IRMEIEIT. 4HERBZH, BRLAEDEAGREIRED, T w5 INoedtl | o ;ig}g:}i; xe sanded AWG | 18~14
other attached documents carefully before starting installation, operation, RIIRIEERA~SR 2% (14~12) R
maintenance and inspection. Within this instruction manual, safety precautions . > R S s ey = — Py
are ranked, in order of importance, as either “Warning” or “Caution”. HEBRALP, FLRLIRFRUNH (EE), (TR THFEDMEL. i [mm?] ;igg;g~?g; ﬂ;ﬁﬁ?ﬁ [mm] | 7.7
Do ’ R ) yr . " i > PRl
AWARNING]' e apenialy bezioss ster uion 1o [V |: R#E STBR SRER . T
: Indicates a potentially hazardous situation, which, if not ARRBRONE, BUBEIEMPHIZEOVEE . BIHURREMRIRA R AWG [2X(18~16) | Terminal screw size M3.5
/N\CAUTION avoided, may result in minor or moderate injury and/or B fxgég?‘gs) ;g?;?fﬂg’f
damage to the equipment. TE . B3 £ (RU-TH) x(0.75~2. FrTE
" . N . . . 3 A ) FR h 2 ~
Under certain conditions, improper operation may result in serious injury and/or damage %ﬂ’ PHICHOBER, KERKER, DRFEESBTECR Flexible stranded (mm?] gig?;izgf’) ‘TJ;‘gOEIIIE [Note 4] @2 O1
even if it is labeled only as “Caution”. Every item indicated by either “Warning” or ByaIRE . V\chker}d sleeve =1 81 "U ~
“Caution” should be considered significant. Be sure to give particular care to those items. BT —TRNSE2+OEEN, BZDTRETHIT. wak HHT) o . -
INote 2] | AWG 2><E18 16; T [N-m]|0.8~1
2x(16~14 ! N
A\WARNING ANEE TRECETE - Tishtening toraue
- Stripped length | [mm] |10 e INote S|yl 7~0
@ Do not touch the product or approach it when power connected. O IEEBIEMITIE D, ERAEMBESIEEAER. SNEESEME, 1K w3 R

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

R,
© TLMELIEME TIER, EYIBTRIE. TUHESHMENER.

/\CAUTION

INEE

@ 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. Tighten wires with the tightening torque 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 specifications.
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 humidity, 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 temperature 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 coil. Also, the high temperature generated between the heaters slightly
changes the characteristics 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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* BT ELEBIHTE2BFF TEE T, (Fig.d)
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[Note 1] #®%#2AERERI BHEE. 2ADEREE—Y 1 XDBRAEBHL TS0,
[Note 2] BIESLURIGRY—TETREATEF LA JEDLVREERITZHE
BRU=T (=) #EBLTEAL TSV,
0L UK0.75~2.5mm? (18~14AWG) DHE : FIROKIARLIT
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[Note 5] B2 # ICERBHREBRETHHFIOIRSE, MNFFLONBL THH &
ZBEERLTIEE0,
* When connecting 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 UL/CSA 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 without end sleeve is not applicable. Use finely stranded
wire with end sleeve
@ Stranded wire (0.75t0 2.5 [mmZ]) : 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  :Socket wrench
[Note 5] After alignment or bending back of connected wires, check the tightening
torque again.
* SIHFIVERRDMEER ST Fig.d) *RHTHENRSOELHITEGER.
* AR LZIEBA 28, EEMIBIEMRIR (S7-8151S2-82)
HGUL, CSMTEERR, BRI/ 14A0G, 16ANCEA RSB
[Note 1] FR_iReE £L0Y, BIEMBRABSENSEL.
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® [EL4A0.75~2.5mm? (18~14AWG) BF : MELBIETIRIAT
® AL o LB ERZITEEBL

: Slotted-head screw I-1x5.5xL Type B
©1.2: Slotted-head screw I-1.2x8xL Type B
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[Note 4] @2 : YRIAHELRS O1 I BAEKIRETI-1 X5.6XL BISB
@3 : YFHHAIS ©1.2 : 1 BUBKIBETI-1. 2X8XL BISB
O : BERF
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(2)UL, CSA : Table 4#8R<resl

6. Usage

6.1 Magnetic contactor

(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 rectification will be 100 to
110V and 200 to 220V.

(3) Do not use solid-state relays except our coil drive unit Type SZ-CD6A for the
operation of the contactors or starters with Super Magnet (Types SC-N4/SE to N8).

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 ¥ 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 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 automatic reset mode.) (Fig.7)

(4)If the thermal overload relay operates, 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 automatically 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%,
JU 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
aregular 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 request “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 screws.

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

(SW-) [kA] |Breaker| [kA] |Breaker|[kA] |Breaker|(K5RK5)
Rating Rating Rating |Rating

Contactor Rating [A] [A] [A] |[A]

(SC) [A]

SW-N4/3H [TR-N5/3 | 18-26 35 250 |18 125 |5 60 50

SW-N4/2E |TK-N5  [24-36
28-40 70 |70

SW-NSA/3H [34-50
SW-N5A/2E 45-65 125 |[125
-80 70 150

SW-N5/3H -95

SW-N5/2E -105

SW-N6/3H | TR-N6/3 | 4
SW-N6/2E [TK-N6

-65 50 250 18/25 | 250/125(10 175 |150

-125
SW-N7/3H | TR-N7/3 | 45- 50 250 18/50 |250/125( 10 175 150
SW-N7/2E [TK-N7 53-80
65-95
85-125
110-160 18 250 225 |200
SW-N8/3H | TR-N8/3 | 65-95 50 400 35/50 |400/250| 10 400 |225
SW-N8/2E | TK-N8 85-125
110-160
125-185
|SC-N4, SC-N5A, SC-N5 35 |250 |18 [125 |10 25 [150
C-N6 50 250 [18/25 [250/125|10 75 50
C-N7 50 250 8/50 |250/125|10 225 00
C-N8 50 400 5/50 |400/250 (10 400 [225
[Note 1] Suitable for use on a circuit capable of delivering not more than kA rms
symmetrical 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 components of the controller should be examined
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 at near the maximum level of the permissible current for the
corresponding starter or contactor.

Wiring diagram for USA and Canada
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(2) 2-wire control circuit
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In 2-wire control circuits, be careful of the following points when using thermal overload
relay with setting reset button to auto reset mode. If over-current flows, which is not large
enough to blow the fuse or to operate the circuit breaker, the magnetic contactor repeats
make/break operations. It does this because the thermal overload relay repeats the
resets and the trips automatically. 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 circuit breaker
operate. In this case, check the magnetic contactor and the thermal overload relay.
Replace them if they have been damaged.
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