m‘—l < cn‘

~
-
-
&

-M;wvﬁﬁcw—ﬂwamxﬁmmeﬂé\@v%ﬂ@%ﬁ%eA%@%%

‘TQ\II\I‘—&,CT‘—

550

BRLMEDUINT

WERRT
HAEATICRRFENTVWBRERIG, BRABFROZE DR
KETT,

BafDESE

(MR EH
BARET & 1. ERADHDERTHET (cos g =1)
DBETT, 24 v FOERERIE . EHATOER

BE. TRCRRLTVET,
(AT
EREHOBAE. TREREIRA-BEF TR, 77

DGR RENET, ZD7/=HDCI0VTDE L
AC125VDTEIRE R ERMELT T ZEREHEIHLET,
EBAELIHRFIROMICHERL TS0,

(3)5 > Tan
T TEETT B, X4 v FEONICT 5 &BE
ICEBERDIO~1SEDRAE RN AND 2. HER

DBEIERZDIGEN HYN)ETDT. COBESHE

ZELTXM vy FEBRPFLLEIL,

(4REEAT

FEER (RS, YLJAR, UL—KE) DI
&, EEEONICLBEE— 7SRRI TN S &I,

24y FEOFFIC U BEDSEEREEICLY) 7— T H5
73720, BRMERICHEANERDMEE. 881 £<
BESNFGNIEL LN ETDT, 106 (cos¢s=0.6)
EEEICTEIRERDE0S LI TICTIERL 230,
(5)E—2—&f

— ISEREIRFICE B EARDI~EDIABEH
N3 1-DEADBENPEE BN P HYET, T—4
—DREBICE > TEL Y EFTHAREROBENE R
PHENETDOTERL. DEESEICL TRy FE2SH
BICEIW, 6, E—2— %2 ¥AEI L3551,
ON—OFF—OND X 1 v F & {FH L THESHK (4%
ERHHEER) PHENEVWE D BEREIVETT,

Handling

HRatings
Ratings of catalog switches are maximum with resis-
tive loads.

BLoad Types

(1)Resistive Load
A resistive load is a load with a resistive component
which has a power factor of 1 (cos ¢ =1).
The rating indication is of rated voltage and current
at resistive load.

(2)DC Load
DC is unidirectional. Therefore, arc continuation is
longer than with AC. Use at 4A 30VDC or less is
recommended. Also, common terminal shall be
connected to © side.

(3)Lamp Load
When a lamp is the switch load, the inrush current
is about 10 to 15 times the steady state current
possibly causing switch contacts to melt. Select a
proper switch to handle such transient currents.

(4)Inductive Load
In the case of inductive loads, a peak current flows
when the circuit is switched on, while an arc is gen-
erated by a reverse voltage when the circuit is
turned off. Thus contact wear is more stringent than
with a resistive load and expected life is shorter. It
is recommended, therefore, that the switch be used
at less than 60% of the rated current with a stan-
dard power factor of 0.6(cos ¢ =0.6).

(5)Motor Load
Motors in the starting mode draw a inrush current
of about 3 to 8 times its specified steady state cur-
rent which can cause switch contacts to melt. The
inrush current varies with the motor type being
used, so select the proper switch contact rating a
few times greater than the specified steady state
current of the motor. Refer to the Table 1. for vari-
ous motor type inrush currents.
Also, when rotating a motor reversely, such a con-
sideration should be made as using an ON—
OFF—ON switch to prevent total current (starting
current+counter electromotive current).




1. JISC4201 (1959) (& BIZHER BEIHE Table 1. JIS C 4201 (1959)
E—4s—EH & EEl IRENER MOTOR TYPE INRUSH CURRENT
=ZiHFEEEE | A dJ | $iREEHDOERDF5~8E 3 Phase Induction Squirrel Cage 5 to 8 Times Steady State
S R E » ¥)61% . Spilt Phase Start | 6 Time Steady State
HIEFEEEHE | O 7 YHRETH 7 §94~515 ISnIQSL% cl;:lase Condenser Start | 4 to 5 Times Steady State
R B 1h B F 7 $931% Repulsion Start 3 Times Steady State
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If your application involves the reverse rotation of a motor, please
contact us so we can recommend a switch suitable to load perfor-
mance. Note the diagram below for such applications.
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(6)Capacitor Load
Inrush currents will vary depending on the capaci-
tance of the load. If the load capacitor is for strobo
circuits, welding machines, DC power supplies, etc.,
a inrush of current (charging current) of from 2 to
100 times steady state current can exist.
Use the switch within the range not exceeding the
rated current, accordingly

(7)Select the proper switch so that contacts will with-
stand rated currents.

B DiEsE RASE. ESHE LOAD TYPE MAX. VOLTAGE AND CURRENT
EmER EREE. ElE Resistive Rated Voltage and Current
ES =L EEBEEDFI4H D1 DC Load 1/4 of Rated Voltage
S TEaR ERERMEDHI10~152 D1 Lamp Load 1/15 to 1/10 of Rated Current
BEAR EREREDHKIZ~102 D1 Inductive 1/10 to 1/3 of Rated Current
E—F2—&% EREREDHI4~8H D1 Motor Load 1/8 to 1/4 of Rated Current
I TFUHEaR | TREREDN2~1000D1 (107 yoxgiss) Capacitor 1/100 to 1/2 of Rated Current
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The above values vary with conditions and should be used only
for reference.

B Contact Wear Protection Circuits
In case of an inductive load, it is recommended that
an CR network, a diode, or varistor be added to the
circuit to reduce contact wear due to abnormal voltage
or current generated by switch openings and closures.

EXAMPLES OF PROTECTION CIRCUITS
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R=Approx. 10 Ohms
C=0.1 to 0.01 MFD

For ACthe Load Impedance
must be small.

C=0.1 MFD
R should be about the
same value as the Load
Impedance.

Varistor
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BLow Current (Dry Circuit) Applications
Silver contacts are subject to oxidation with passage
of time and environmental factors. When using in dry
circuits, the switches might develop contact
failure.Switches with gold-plated. Contacts are recom-
mended for low current applications.

BEnvironmental Factors

(1)If gas (hydrogen sulfide, ammonia, etc.) is present,
use switches with gold-plated contacts for excellent
resistance to corrosion.

(2)If moisture, dust, etc. are present, use splash proof
types, 8F, 8P, MPE and MTE switches.
The Boot for water-proof are available for optional
accessories.

(3)Contact arcing is generated more easily under low
atmospheric pressure than under normal pressure.
Carefully consider voltage and current when select-
ing switches for use in low atmospheric pressure.

(4)If a switch is used in temperatures below -20°C,
operation failure due to grease freezing and cracks
in the molded part can occur.

If a switch is used in temperatures above +80C,
the internal switch temperature can abnormally
rise, due to joule heat, causing the molded part to
fail. Use your switches within the ambient tempera-
ture range.

B Advice on Use of Switches

(1)Even resistive loads generally involve an inductive
or capacitive component in addition to pure resis-
tance.

In actual applications, therefore, it is recommended
that your switches be used at 80% of their rated
current.

(2)A bias current circuit,such as shown below, is rec-
ommended for extending the lamp life of lamp illu-
minated switches.

R: Bias Current Resistance
Feed a current small
enough to not light the
Lamp
R (Ln lamp.

R>Lr
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(3)Even when using 2, 3, or 4 poles switches as single
pole switches, keep the maximum current below the
rated level to increase contact reliability.
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(4)Check your inductive or capacitive circuit wherein a
transient current exists at switch opening and closure.
Using a synchroscope or the like, make transient that
the surge current will not exceed the rating.

(5)For applications involving switches whose frequency of
operation is very low, and current within 10mA, select a
switch with gold-plated contacts.

(6)If inter-pole shorting is feared, provide an unused pole
as shown.

Unused Pole —

Make sure connected
loads are the same
in phase.

(7)Make effective use of color caps and color buttons for
easy identification of operating circuits.

(8)Splash proof switches have panel sealing capacity up to
depth of 1 meter in water for 30 minutes. Do not operate
the switch in water.

(9)For applications involving reversal of a motor or a
meter, select a center OFF type (ON—OFF—ON) to
prevent contact shorting due to switch time lag and con-
tact melting by a counter electromotive voltage.
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