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OTAX Switch Products – Precautions on Usage and Useful Tips 
 
The following content summarizes important precautions and useful information when using OTAX 

switch products. Please take a moment to read through this document before using the products. 

(Prepared: August 29, 2024, OTAX Technical Group) 

 

1. First and Foremost: Switches have a lifespan. 

All operating switches have a lifespan. The lifespan of a switch is indicated in the catalog or 

specification sheet as electrical life and mechanical life. Electrical life refers to the number of 

times the switch can be operated under the rated voltage and current (Note: This applies to 

resistive loads, as explained later). In contrast, mechanical life refers to the number of operations 

possible when the switch is operated without current. 

Electrical life is mainly determined by the wear and tear of the switch's contacts caused by the 

arc that occurs when the contacts engage or disengage. Mechanical life, on the other hand, is 

mainly determined by the wear of the mechanism due to friction during operation. 

 

2. Switch Rating Display 

The figure below is an example of a rating display for the A series of operating switches. 

 
In general, switch ratings are displayed in terms of: 

(1) Type of voltage (AC or DC) 

(2) Voltage value 

(3) Current value 

(4) Type of load 

The type of load (4) is important because it determines how the switch's rating should be selected 

based on the circuit in which the switch is used. Typically, the switch rating displayed is for a 

"resistive load." A "resistive load" means that there is no inrush current (surge current). Inrush 

current refers to a short burst of current that can be several times to hundreds of times higher than 

the normal operating current during switch operation. Selecting a switch rated for 10A simply 

because the steady-state current is 10A is inappropriate. In practice, the inrush current can 
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momentarily rise to 20A or even to 100A, so a switch with a rating that accounts for this surge is 

necessary. 

 

3. Types of Loads and Inrush Current Magnitudes 

The approximate magnitudes of inrush currents (or temporary high voltages) based on different 

load types are as follows. (These inrush current values are only guidelines and may vary in actual 

circuits. It is recommended to measure the actual inrush current in the circuit and select a switch 

rating accordingly. If the inrush current is large, consider an inrush current reduction circuit as 

described in section 4.) 

 

Load Type Description Approx. Inrush 

Current Compared 

to Steady Current 

Example 

Applications 

Switch Rating 

Selection 

Guideline 

Resistive Load Load consisting 

purely of 

resistance 

components 

None (100%) (There are no 

devices that are 

purely resistive. 

However, a 

nichrome wire 

heater is a close 

example.) 

Increase rating 

by 20-25% of 

resistive load 

value even if 

there are no other 

loads stated 

below. 

Lamp Load Filament 

resistance is low 

when cold, 

causing large 

transient currents 

1000%–10000% (10–

100 times) 

Incandescent 

lamps, halogen 

lamps, CRT 

televisions, vacuum 

tubes, etc. (Note: 

LED bulbs are 

mainly capacitive 

loads) 

4–5 times the 

resistive load 

rating 

Inductive Load Circuits with coils 

generate high 

reverse EMF 

voltage during cut-

off events, or a 

transformer 

generates high 

magnetizing inrush 

Magnetizing inrush 

current (transformers)：

600 - 2000% 

EMF reverse voltage: 
AC 500–1000%, DC 

up to 1500% 

Transformers, 

motors, solenoids 

2–4 times the 

resistive load 

rating (assuming 

a power factor of 

0.6) 
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current when 

energized. 

Motor Load Induction motors 

have large startup 

currents, and DC 

motors have lock- 

current-level 

inrush during 

startup 

Induction motors (non-

inverter startup): 300–

800%, (inverter 

startup): up to 200%, 

DC motors: up to 

1000% 

Induction motors 

(three-phase, 

single-phase), DC 

brush motors, DC 

brushless motors 

3 times the 

resistive load 

rating (non-

inverter startup), 

1.5–2 times 

(inverter startup) 

Capacitive Load Since capacitors 

draw large 

currents when 

first energized,  

high-level inrush 

currents are 

generated. 

10–1000 times the 

steady-state current in 

microseconds to 

milliseconds 

Switching power 

supplies (capacitors 

in the primary 

power circuit), 

LED lighting 

(Measure the 

actual inrush 

current and select 

an appropriately 

rated switch. 

Consider an 

inrush current 

reduction 

circuit.) 

DC Load DC current 

continuously 

flows in one 

direction, making 

arcs difficult to 

extinguish when 

the switch 

operates, causing 

increased contact 

wear 

(Depends on load) DC equipment, 

railway 

applications, 

automotive 

systems, etc. 

DC30V ratings 

are in general 

nearly equivalent 

to AC125V 

ratings. For 

DC125V, a rating 

20 times that of 

AC125V is 

necessary. 

 

4. Examples of Inrush Current Reduction Circuits 

Reducing inrush current when switching operations occur can extend the lifespan of both the 

switch's contacts and other electronic components, as well as improve equipment safety. Here are 

some ways to reduce inrush current: 
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① Adding a CR Circuit 
By adding a CR component, commercially 

available under names such as "spark killer" or 

"surge killer," to the circuit as shown below, 

you can mitigate the effects of inrush current. 

For DC circuits, place a CR circuit parallel to 

the power switch. In AC circuits, because 

current slightly bypasses the switch, leading to 

potential power consumption and malfunction 

of relays, this is not ideal.  

 

 

 

Adding a CR circuit parallel to the load, 

as shown below, can be used for both 

AC and DC circuits. 

 

 

 

 

 

 

② Adding an NTC Thermistor 
NTC thermistors have a high resistance 

when cold and a low resistance when 

heated. By taking advantage of this, you 

can reduce inrush current by having a 

high resistance immediately after the 

switch is turned on and lowering the 

resistance as the thermistor heats up. 

However, if the switch is turned off and 

back on again in quick succession, the 

thermistor's high temperature will 

prevent it from effectively suppressing 

inrush current. 
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③ Adding a Time-Delay Relay 
In the left example, a time-delay relay 

allows current to flow through a resistor 

(R) with a high resistance immediately 

after the switch is turned on, reducing 

inrush current. After a set period (e.g., 10 

seconds), the relay activates, allowing 

the steady-state current to flow. (Instead 

of a time-delay relay, a thyristor can be 

applied, too.) 

 

 

 

 

④ Adding a Varistor (Reverse EMF Voltage Protection for Inductive Loads) 
 

For EMF reverse voltage protection 

when inductive loads are turned off, 

place a varistor in parallel with the 

inductive load as shown in the left 

diagram. (If the power supply 

voltage exceeds 48V, place the 

varistor in parallel with the switch 

contacts.) 

 

 

 

5. About Double-Pole Simultaneous Termination Switches 

 

Generally, power switches are installed 

on the live side of the circuit, but for 

devices used in wet environments, 

high-voltage equipment, or primary 

power switches for medical equipment 

(which turn commercial power on and 

off), consider using a double-pole 
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single-throw (DPST) switch, which operates simultaneously on both the live and neutral sides, 

thus reducing the risk of electric shock to the user. 

 

6. Precautions for Selecting Switches 

① Switches for Low Current (Logic Level) Circuits 
Switches rated for a few amps or over generally use silver contacts. Silver contacts oxidize 

or sulfidize over time, increasing contact resistance. However, the arc that occurs when the 

switch is turned on and off burns away the oxidized or sulfide layer. In low-current circuits 

where the current is only a few milliamps, there isn't enough arc to burn off the layer, 

resulting in contact failure over time. For low-current circuits, use a switch with gold-plated 

contacts. 

 

Examples of switches with 

Gold-plated contacts (Left: 

NTD12, Right: FXTN01G) 

 

 

 

② Splash-proof Switch 
The dust-proof and splash-proof performance of switches are indicated by the IEC standards. 

 

IP65: Dust-tight, resistant to water jets 

IP67: Dust-tight, resistant to immersion in 1m depth of water for 30 minutes 

IP68: Resistant to continuous submersion in water (testing method agreed upon by both 

parties) 

If you need a switch that meets a specific IP standard, please contact us. However, IP 

standards do not guarantee operation of the switch while submerged in water, nor do they 

guarantee performance when submerged for long periods. For outdoor use, please install the 

switch panel at an angle to prevent rainwater from accumulating. 

 

For toggle switches, we offer splash-proof caps made of silicone rubber, chloroprene rubber, 

or ethylene propylene rubber, each with different characteristics. (For example, silicone 

rubber has excellent heat and cold resistance but poor abrasion resistance and fatigue 

strength.) If you're unsure, please contact us.  

 

③ Operating Temperature Conditions 
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If your application requires using a switch outside of the guaranteed temperature range, please 

contact us. The grease used in switches can freeze in extremely low temperatures, preventing 

operation. High temperatures also require special grease. 

 

7. Switch Installation Methods 

 

 

For switches with bushings threaded with M6 or M12 screws, an example of installation 

onto a panel is as follows: the lower hexagonal nut and anti-rotation ring (used for 

preventing rotation, if applicable) are placed on the back side of the panel, while the tooth 

lock washer and upper hexagonal nut are placed on the front side of the panel. The switch 

is tightened between the two hex nuts. The anti-rotation ring should be positioned so that 

the inner boss fits into the groove of the switch bushing, and the outer boss should be 

inserted into a small hole made specifically for the stopper, preventing the switch from 

rotating. 

For waterproof types, there are switches with a D-cut bushing, where the bushing appears 

as a D-shape when viewed from above. In this case, do not use a stopper ring, and place 

the tooth lock washer on the front side of the panel. 

 

① Screw Mount Type 
For screw-mount types listed in the catalog, process the installation hole as specified, insert 

the switch from below the panel, and secure it from above with screws. 
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② Snap-In Mount Type 
For the snap-in mount type, as shown in the 

left photo, make a rectangular hole in the 

panel and insert the switch from above to fix 

it. Be careful not to apply excessive force 

during installation, as the plastic spring parts 

are prone to breaking. Additionally, in low-

temperature or low-humidity environments, 

the plastic can become brittle and break easily, so pay attention to the room temperature 

during installation. Avoid repeatedly installing and removing the switch. 

③ Printed Wiring Board Mount Type 
There are through-hole insertion component types and surface-mount types (gull-wing or J-

lead). Follow the soldering conditions described in the catalog or specifications. Except for 

switches labeled as "washable," do not perform full immersion cleaning on switches. 

④ Other Considerations 
For some switches, depending on the panel installation position, wiring work (such as 

soldering or screw fastening) may become difficult after the switch is mounted. In such 

cases, perform wiring work before mounting the switch on the panel. When installing 

multiple switches adjacent to each other, ensure that wiring work is possible and that there 

is no risk of short circuits between wires. Additionally, when mounting a toggle switch on 

the side of a panel, ensure that the lever's ON side is positioned upwards. 

8. Other Important Points 

① Do not use so-called "contact rejuvenation agents." These agents may negatively affect the 
grease or plastic components of the switch, or may attract dust, increasing contact resistance. 

② Using a double-pole switch in place of a single-pole switch will not double the switch’s 
lifespan. This is because, in multi-pole switches, the timing of the opening and closing of 

each pole is slightly off, meaning that one contact will almost always open or close before 

the other. 

③ With reference to ②, when using a multi-pole switch to control more than one 
circuit, the poles will not switch ON or OFF perfectly simultaneously, but with a 
slight time difference. 

④ If the switch has not been operated for an extended period, perform several ON-OFF 
operations without current before using it again. This may help restore any contact 

degradation due to oxidation or sulfidation that occurred during inactivity. 

⑤ The warranty period for operating switches is one year from the time they are delivered to 
the customer. 
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9. Basic Switch Terminology 

① Throws and Poles 
Operating switches are classified by the 

number of circuits they can switch, such as 

single-throw (ON-OFF), double-throw (ON-

ON), or triple-throw (ON-ON-ON). The 

number of circuits that can be switched is 

referred to as "throw." The number of circuits that can be controlled 

"simultaneously" by the switch is referred to as "pole." The combination of "throw" and 

"pole" is used to describe switch types, such as "single-pole double-throw" or "double-pole 

single-throw." (Note: For rotary switches, the term "throw" refers to "contacts," and "pole" 

refers to "circuits." For example, "2 contacts, 3 circuits.") 

(The above left photos shows an example of a single-pole single-throw switch, and the 

above right photo shows a single-pole double-throw switch.) 

 

② Alternate and Momentary, Latching Types 

 
With push-button switches, each operation alternates between ON and OFF, which is 

called "alternate." In this case, the position of the operational part remains the same after 

each operation. 
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In contrast, a "momentary" switch remains ON or OFF only while being pressed. 

Momentary switches are represented with angle brackets or parentheses around the ON or 

OFF state, e.g., OFF-<ON>, (ON)-OFF-(ON). A switch that is normally OFF and turns 

ON only while pressed is called NO (Normally Open), while a switch that is normally ON 

and turns OFF only while pressed is called NC (Normally Closed). 

 

An "alternate" switch that stays in 

the ON position when pressed 

and returns to its original position 

when pressed again is called a 

"latching" or "locking" switch. 

(Note: The switch photos shown 

above are for illustrative purposes 

and may not match the actual 

product operation.) 

 

 

 

③ Power Factor 
Power factor is the ratio of active power to apparent power in an electrical circuit, 

indicating how efficiently the supplied power is being used. Generally, apparent power is 

represented as a vector composed of active power and reactive power. The power factor is 

given by cos Θ = active power / apparent power, where the units of active power are watts 

(W), and apparent power is measured in volt-amperes (VA). In inductive circuits, the 

lower the power factor, the more severe the conditions for the switch. 
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End 
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