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Introduction

We would like to thank you for using our switches.

We started to develop switches over half a century ago. In order to do everything possible to meet the needs 
of our customers, we have been committed to various types of switch development and quality improvement.
We are pleased to inform you that our switches have been used for equipment/devices in various applica-
tions, and we shipped about a billion switches in one year (actual figure in FY2022 by our research). We ap-
preciate selecting and continuing to use our products.
We summarized preventive measures against failures in this guide so that customers will use our switches 
more safely.
We appreciate if The Solution would be helpful in preventive/corrective actions when malfunction occurs.
We are going to meet our customers’ needs by focusing on core technologies, and appreciate your continued 
business.

OMRON Corporation

Notes
•	 “The Solution” introduces some typical examples of failures found by our customers.  

Please understand some cases may not apply to “The Solution.”

•	 Please do not unseal, disassemble, etc. samples of switches sent out for detailed analysis as doing so 

may adversely affect analysis.  

Please note that if you disassemble a switch (ex, open the cover), we may not be able to investigate the 

true cause.
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not conduct.
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tance is high.

During normally open (NO) 
use, it does not conduct if 
the operating stroke is insuf-
ficient.

Is the actuator ON/OFF operation 
set near the contact switching 
position?

Common case exam-
ples for each individ-
ual model
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2 A general load specification 
switch is used in the micro 
load range, and insulating 
material accumulates due to 
repeated operation.

Are the load conditions used 
compatible with the specifications 
of the switch?

Common case exam-
ples for each individ-
ual model
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3 Carbides have formed on 
the contact surface due to 
the influence of the switch-
ing load and have turned 
into insulation material.

Is the circuit configured to allow 
a current exceeding the rating to 
flow to the switch?

Common case exam-
ples for each individ-
ual model
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4 Contact resis-
tance is infinite.

Contacts melt due to over-
current.
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silicon is formed on the 
contacts.
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used as the material of parts.
Dropping or subjecting parts to 
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9 Actuator does 
not operate.

Both the oper-
ating distance 
and operating 
force cannot be 
measured.

Dust and other foreign ob-
jects stick to the switch and 
obstruct operation.

As general-purpose basic switch-
es are not sealed type switches, 
the entry of foreign objects, 
liquids, etc. cannot be completely 
prevented. When a foreign object 
is present, consider the use of a 
sealed type switch.

Common case exam-
ples for each individ-
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Page: B-1
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is variable 
(snagging).

Switch is pushed in by a 
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ceeding the specified value? An 
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13 Actuator 
operates but 
is always 
conducting.
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state.
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returns to the FP (free position).
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15 Contact is welded. Is the stroke setting after the 
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Page: C-4

16 Liquid enters inside the 
switch.

Is the area around the switch be-
ing sprayed with liquid? Switches 
are generally not constructed 
with resistance against water. 
Use a protective cover to prevent 
direct spraying if the switch is 
used in locations subject to 
splashing or spurting oil or water, 
dust adhering.

Common case exam-
ples for each individ-
ual model
Page: C-5

17 Actuator does 
not operate.

Both the oper-
ating distance 
and operating 
force cannot be 
measured.

Dust and other foreign ob-
jects stick to the switch and 
obstruct operation.

As general-purpose basic switch-
es are not sealed type switches, 
the entry of foreign objects, 
liquids, etc. cannot be completely 
prevented.

Common case exam-
ples for each individ-
ual model
Pages: D-1, D-2

18 Operating force 
is variable 
(snagging).

Switch is pushed in by a 
distance more than the 
total travel position, causing 
damage.

Is the stroke setting after the 
switch turns ON excessive?

Common case exam-
ples for each individ-
ual model
Page: D-3

19 Cannot push 
the distance up 
to where the 
switch turns 
ON.

Switch is pushed in by a 
distance more than the 
total travel position and has 
become damaged.

Is the stroke setting after the 
switch turns ON excessive?

Common case exam-
ples for each individ-
ual model
Page: D-4

20 The actuator 
does not return 
up to where the 
switch turns 
OFF.

Switch is pushed in by a 
distance more than the 
total travel position and has 
become damaged.

Is the operation frequency ex-
ceeding the specified value? An 
extremely high operation fre-
quency will result in shock action, 
which may cause wear powder.

Common case exam-
ples for each individ-
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Pages: D-5, D-6

21 Cannot push 
the distance up 
to where the 
switch turns 
ON.

The switch cover is de-
formed, and is obstructing 
return of the actuator.

When installing a switch on 
the panel, take care to prevent 
excessive stress from being 
applied.
Excessive stress may cause 
trouble in actuator return.

Common case exam-
ples for each individ-
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Page: D-7
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be installed.

The screws on 
the main unit 
spin freely.

When installing a switch 
on the panel, excessive 
torque is applied, and screw 
threads are crushed pre-
venting screws from being 
tightened.

Is the screw tightening torque 
excessive?

1VAP2 case example
Page: E-1
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List of Market Trouble FTA Related to Micro Switches
We are developing FTA by trouble phenomenon of micro switch series. The following lists the estimated causes by 

each individual result confirmed by the customer. Refer to each case example, and use it to solve and prevent trouble.

Micro switch series trouble

Switch does not turn OFF.

For details, refer to the page listing the “Phenomenon check result.”

For details, refer to the page listing the “Phenomenon check result.”

For details, refer to the page listing the “Phenomenon check result.”

Switch does not turn ON.

Electrical 
phenomenon

Actuator operates 
but does not 
conduct.

Phenomenon

Phenomenon
check result

Screws cannot be 
tightened due to crushed 
screw threads.

The screws on the main 
unit spin freely.

Estimated cause

DZ

Z X TZ 1ZAP2, 1VAP2

Case example

1VAP2 case example

Checkpoints for preventing phenomenon

Is the screw tightening 
torque excessive?

Electrical 
phenomenon

Actuator operates 
but is always 
conducting.

Actuator does not 
operate.

Actuator does not 
operate.

Switch cannot be installed.

List of OMRON Micro Switch series models

Pages A-1 to A-12 Pages B-1 to B-5 Pages C-1 to C-5 Pages D-1 to D-7 Page E-1

A

Mechanical  
phenomenon

Mechanical  
phenomenon
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[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

■ Details of resolution, checkpoints for preventing phenomenon before use

<Phenomenon check result>
• Contact resistance is high.

<Cause>
During normally open (NO) use, it does not conduct if the operating stroke is insuffi-
cient, or conduction becomes unstable.

Check!

Check!

(1) Is the actuator ON/OFF operation set near the contact switching position?

(2) Are the switch mounting screws loose or is the operating body deformed?

The range near the contact switching position (OP: operating position, RP: return position) is an 
unstable contact range where conductivity trouble may occur.
In this case, resistance to vibration and shock weakens.
During normally open (NO) use, ensure an operating stroke of 70% to 100% of the rated OT.

If the switch mounting screws are loose or there is deformation or distortion on the operating 
body side, there is the possibility that normal operation cannot be performed even if a correct 
stroke is set.
Also, even though there may not be a problem at the early stages, the above trouble may occur 
over the course of time. So, pay attention when installing the switch and also perform periodic 
inspections.

PT (Pretravel)

FP (Free position)
OP 
(Operating position)

TTP 
(Total travel position)

70% of 
rated OT

Setting range

100% of 
rated OT

Distance to the 
optimum setting 
range.

Install a stopper.

Operating
body

OT (Overtravel)

[Lever specification] [Plunger specification]

Actuator

A-1



[Phenomenon: Actuator operates but does not conduct]

■ Details of resolution, checkpoints for preventing phenomenon before use

Check!
Are the load conditions used compatible with the specifications of the switch?
Using a model for ordinary loads to open or close the contact of a micro load circuit may result in faulty 
contact.
Use switches in the ranges shown in the diagram below.
However, even when using micro load models within the operating range shown here, if an inrush 
current occurs when the contact is opened or closed, it may increase contact wear and so decrease 
durability. Therefore, insert a contact protection circuit where necessary.
The minimum applicable load is the N-level reference value. This value indicates the malfunction refer-
ence level for the reliability level of 60% (λ60). (JIS C5003)

* λ60 = 0.5 × 10-6/operation indicates that the estimated malfunction rate is less than 1/2,000,000 oper 

ations with a reliability level of 60%.
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■ Phenomenon check result and cause

<Phenomenon check result>
• Contact resistance is high. 

<Cause>
A general load specification switch is used in the micro load range, and insulating 
mterial accumulates due to repeated operation.
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[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

<Phenomenon check result>
• Contact resistance is high.

<Cause>
Carbides have formed on the contact surface due to the influence of the switching load 
and have turned into insulation material.

■ The malfunction case

● Contact is welded.

● Carbides have formed.

Example) Z-15GM22-B

Example) Z-15GW-B

X-ray image

X-ray image

Enlarged view of NO contact

The contact is welded 
and detached protrusions 
are visible.

Contact image

Contact image Internal parts have melted.

Carbides have formed and the 
contact does not turn ON.
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[Phenomenon: Actuator operates but does not conduct]

Check!
Is the circuit configured to allow a current exceeding the rating to flow to the switch?
Take care to prevent an overcurrent from flowing to the switch. (Including short-circuit current)
Also, depending on the type of load, there is a large difference between the inrush current and the 
steady-stage current or the steady-state current and the reverse voltage, and there is a possibility that 
a current at the rating or above will flow. So, also check these.

* Refer to the case example of a general contact protection circuit provided for reference.

Case example of a general contact protection circuit
Circuit example

Applicable 
current Feature Element selection
AC DC

CR circuit

See
note. Yes

YesYes

No

No

Yes

Yes

Yes

Yes

Diode and 
Zener diode 
method

Diode 
method

Varistor 
method

C R Inductive
loadPower 

supply

C

R
Inductive
load

Power 
supply

Inductive
load

Power 
supply

Inductive
load

Power 
supply

Inductive
load

Power 
supply

The operating time will increase if the load is a 
relay or solenoid.
It is effective to connect the CR circuit in 
parallel to the load when the power supply 
voltage is 24 or 48 V and in parallel to the 
contacts when the power supply voltage is 100 
to 200 V.

Energy stored in the coil is changed into 
current by the diode connected in parallel to 
the load. Then the current flowing to the coil is 
consumed and Joule heat is generated by the 
resistance of the inductive load. The reset time 
delay in this method is longer than that of the 
CR method.

The diode must withstand a peak inverse voltage 10 
times higher than the circuit voltage and a forward 
current as high as or higher than the load current.

C: 0.5 to 1 �F per switching current (1 A)
R: 0.5 to 1 � per switching voltage (1 V)
The values may change according to the characteris-
tics of the load.
The capacitor suppresses the spark discharge of 
current when the contacts are open. The resistor limits 
the inrush current when the contacts are closed again.
Consider these roles of the capacitor and resistor and 
determine the ideal capacitance and resistance values 
from experimentation.
Use a capacitor with a dielectric strength between 200 
and 300 V. When AC is switched, make sure that the 
capacitor has no polarity.
If, however, the ability to control arcs between contacts 
is a problem for high DC voltage, it may be more 
effective to connect a capacitor and resistor between 
the contacts across the load. Check the results by 
testing in the actual application.

Select the varistor so that the following condition is 
met for the cut voltage Vc. For AC currents, the value 
must be multiplied by     .
Vc > (Current Voltage × 1.5)
If Vc is set too high, however, the voltage cut for high 
voltages will no longer be effective, diminishing the 
effect.

Zener voltage for a Zener diode must be about 1.2 
times higher than the power source since the load 
may not work under some circumstances.

This method makes use of constant-voltage 
characteristic of the varistor so that no 
high-voltage is imposed on the contacts. This 
method causes a reset time delay more or 
less. It is effective to connect varistor in 
parallel to the load when the supply voltage is 
24 to 48 V and in parallel to the contacts when 
the supply voltage is 100 to 200 V.

This method will be effective if the reset time 
delay caused by the diode method is too long.

Note: When AC is switched, the load 
impedance must be lower than the C 
and R impedance.

2

■ Details of resolution, checkpoints for preventing phenomenon before use
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[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

<Phenomenon check result>
• Contact resistance is infinite.

<Cause>
Contacts melt due to overcurrent.

■ Details of resolution, checkpoints for preventing phenomenon before use

Check!
Are the positive and negative wires reversed?
X is a direct current exclusive switch. When the polarity is reversed, magnetic blowout no longer func-
tions, the arc that is generated when the load is switched remains due to the load, melting and weld-
ing occur early, resulting in contact failure and faulty operation.
Check the polarity when wiring.

■ The malfunction case

● Contact is welded.
Example) X-10GQ22-B

Image of inside
NC side fixed contact

NO side fixed contact Contact has melted.Movable piece

NC side fixed contact Front NC side moving contact Front

A-5



[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

<Phenomenon check result>
• Contact resistance is infinite. 

<Cause>
There is a silicon gas generating source in the area around the switch and silicon is 
formed on the contact surface as insulation material.

■ The malfunction case

● Silicon oxide is formed on the contact surface which results in contact failure.
Example) Z-15GW-B

Silicon oxide is formed on the contact surface as a result of the reaction between gas that is 
discharged from silicon-based materials present in the area around the switch and arc heat 
that is generated when the load is switched.

Contact image

Black foreign objects have formed.

(1) Low molecular siloxane 
volatilizes from silicon 
materials.

(2) Volatilized low molecular 
siloxane reaches to the 
surrounding of contacts.

(3) Arc generates due to 
open/close of contacts.

Load
Power 
supply

Silicon materials

Oil Grease Rubber

(4) Low molecular siloxane is 
resolved due to arc heat, and 
silicon oxide is generated.

Silicon oxide detected

Result of element analysis at ○ section

Si

O

O: Oxygen
Si: Silicon
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Check!

Are there any materials that contain silicon (low molecular siloxane) components in the area 
around where the switch is used?

[Generating sources]
Silicon-based coating agents, silicon-based adhesive, silicon rubber, silicon oil/grease, sili-
cone-based mold release agent, silicon filler, silicon wiring, etc.

The following are examples of sources that generate silicon gas.

When a silicon gas generating source is present, suppress the generation of arcs by a contact protec-
tion circuit, remove the silicon gas generating source from the area around the switch, or change to a 
different material.
One example would be a silicon-based mold release agent used for a mold when making molded 
products. Check that there are no such items in the surrounding area.
(The molded parts of OMRON switches use fluorine-based mold release agents.)

Also, when using switches unavoidably in environments where a silicon gas generating source is 
present, perform periodic inspections or periodic replacements.

■ Details of resolution, checkpoints for preventing phenomenon before use
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[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

■ The malfunction case

■ Details of resolution, checkpoints for preventing phenomenon before use

<Phenomenon check result>
• Contact resistance is infinite. 

<Cause>
There is a sulfide gas generating source in the area around the switch and sulfur is 
formed on the contact surface as insulation material.

Check!

Are the switch storage environment and storage state appropriate?
● Storage environment

To prevent deterioration such as discoloration of terminals during storage of this product, avoid 
storing under the following conditions.

(1) Under high temperature, high humidity environments
(2) In corrosive gas atmospheres
(3) In the direct sunlight

● Storage state
Store products in a packaged state.
Use products as soon as possible after opening the package, and store remaining products after 
taking appropriate measures to prevent humidity and generation of gas.

● Sulfurization causes the movable piece to become damaged, resulting in faulty operation.

● The contact surface is sulfurized which results in contact failure.

Example) Z-15GQ22-B
X-ray image
Faulty switch Normal switch

Movable piece damage

Image of the inside faulty switch

Discoloration

Discoloration is visible.

Movable piece damage

Contact image

Contact has sulfurized.
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Check!
Is sulfide gas or hydrogen sulfide gas present in the environment in which the switch is used?
When there is sulfide gas or hydrogen sulfide gas present, functional failure, such as damages due 
to contact failure or corrosion may occur. For this reason, use the product in a location where there 
are no gas generating sources.

● The following are examples of sources that generate sulfide gas.

In addition, hydrogen sulfide gas is considered to be generated whenever the air is thin or anoxic and 
the environment is humid.
Oxygenation is the most effective way to suppress the formation of hydrogen sulfide gas, but dry con-
ditions and the removal of nutrient pollutants can also hold back its formation.

[Generating sources]
Vehicle gas emissions, gypsum plaster board, wood, paper such as cardboard boxes, 
fiber scraps, seawater, filth, sludge, volcanic gas, hot springs, etc.

[Generating locations]
Gypsum storage warehouses, sewage and wastewater treatment plants, waste treatment 
plants, abandoned mine sites, oil refineries, etc.
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[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

■ The malfunction case

■ Details of resolution, checkpoints for preventing phenomenon before use

<Phenomenon check result>
• Contact resistance is infinite. 

<Cause>
The inside of the switch is disassembling.

Check!

Check!

Check!

Take care to prevent excessive shock and vibration from being continuously applied to the switch.

Do not use the actuator while it is pushed in at all times.

Is the stroke setting after the switch turns ON excessive?

Use under environments where shock or vibration is applied continuously to the actuator
Continuous application of shock or vibration to the actuator is considered to cause mechanical stress 
to be applied to the movable piece and may result in damage.

When the actuator is set to turn OFF during operation while it is pushed into the dog at all times when 
the switch is not operated, mechanical stress is continuously applied to the movable piece and this 
may result in damage.

The operating stroke after actuator operation must be set to 70% to 100% of the rated OT.

● Setting an excessive stroke causes operation and conductivity trouble.
Example) X-10GD-B
If the stroke setting is excessive, the amount that the movable 
piece is pushed increases and stress is applied to the movable 
piece, causing it to become damaged.
If a movable piece is damaged, operation and continuity will no 
longer be possible.

[Image of appearance]

Case Cover

Socket

Damaged

Movable piece Plunger
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Cover inner sideCase side

Movable piece damage location Push button

[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

<Phenomenon check result>
• Contact resistance is infinite.

<Cause>
The inside of the switch is disassembling.

■ The malfunction case

● Setting an excessive stroke causes trouble in actuator return.
Example) TZ-1GV

If the stroke setting is excessive, the push button will 
further contact the socket after the movable piece 
is reversed, and if the push button becomes worn, 
stress is applied to the movable piece, causing it to 
become damaged.
If a movable piece becomes damaged, the operation 
is no longer possible.

[X-ray image of TZ: Movable piece damaged]

Enlarged view of damaged movable piece Overall view of the damaged movable piece

Excessive pushing-in mark

Excessive pushing-in mark
Excessive pushing-in mark

Movable piece 
damage location
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[Phenomenon: Actuator operates but does not conduct]
■ Phenomenon check result and cause

■ The malfunction case

■ Details of resolution, checkpoints for preventing phenomenon before use

<Phenomenon check result>
• Contact resistance is infinite. 

<Cause>
The inside of the switch is disassembling.

Check!
Take care to prevent falling or excessive shock from being applied.
Ceramic is used as the material for the push button of this switch.
Although ceramic has outstanding heat resistance, dropping or subjecting parts to excessive shock 
may damage the parts.

Image of appearance

Damage to cylindrical section of push button
Example) TZ-1G

● Lever contacts cover and does not operate.

A-12



[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• Both the operating distance and operating force cannot be measured.

<Cause>
Dust and other foreign objects stick to the switch and obstruct operation.

■ The malfunction case

Image of appearance

● Foreign objects entering from the periphery of the switch adhere to the contacts which results in contact failure.

Foreign objects adhere to the periphery

Adhesion of foreign objects is visible. Adhesion of foreign objects is visible.

Image of inside

Entry of foreign objects 
from the push button 
sliding part is visible.

Adhesion of foreign objects 
is visible on contacts or 
areas around contact.

■ Details of resolution, checkpoints for preventing phenomenon before use

Check!

Is there dust, PCB powder, or other foreign objects in the area around the switch?
As general-purpose basic switches are not sealed type switches, the entry of foreign objects, 
liquids, etc. cannot be completely prevented.
Take care to prevent the adhesion of foreign objects when the switch is stored, installed, or used.

Check!

Consider the use of a sealed type switch. (Z-@55 series)
Consider the use of a sealed type switch as the entry of foreign objects into the inside of the 
switch can be prevented.

B-1



Dent forming mechanism

[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• Operating force is variable (snagging).

<Cause>
Switch is pushed in by a distance more than the total travel position, causing damage.

■ The malfunction case

● Setting an excessive stroke causes trouble in actuator return.
Example) Z-15GQ22-B

If the roller is at its stopping position or beyond, the mounting screw contacts the roller and 
causes a dent. The plunger snags on that dent and can no longer return.

■ Details of resolution, checkpoints for preventing phenomenon before use

Check!
Is the stroke setting after the switch turns ON excessive?
The operating stroke after actuator operation must be set to 70% to 100% of the rated OT.

PT (Pretravel)

FP (Free position)
OP 
(Operating position)

TTP 
(Total travel position)

70% of 
rated OT

Setting range

100% of 
rated OT

Distance to the 
optimum setting 
range.

Install a stopper.

Operating
body

OT (Overtravel)

Push-in

Plunger Mounting screw

Dent formed
(Burr)

Push-in by a distance more than 
the total travel position

Total travel position (abbreviation: TPP)

Roller

Operating position (abbreviation: OP)

Plunger

Mounting 
screw

Roller

Enlarged view of the actuator Roller contacting state

Roller contacts the surface 
of the mounting screw.
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[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

■ The malfunction case

■ Details of resolution, checkpoints for preventing phenomenon before use

<Phenomenon check result>
• Cannot push the distance up to where the switch turns ON. 

<Cause>
Deformation caused by excessive external force being applied to the switch actuator.

Check!

Is a load being applied on the lever other than in the operating direction?
Handle the switch so that unbalanced force and a load other than in the operating direction are 
not applied to the lever.
Otherwise, this results in malfunction, lever and switch damage, reduced durability, or other 
abnormalities.

● Lever is deformed.
Example) Z-15GW-B

Faulty switch

Lever deformation
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[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• Cannot push the distance up to where the switch turns ON. 

<Cause>
Significant abrasion of the switch actuator is occurring which causes sliding resistance.

Check!

■ Details of resolution, checkpoints for preventing phenomenon before use

Is the operation frequency exceeding the specified value of the Z model?
An extremely high operation frequency will result in shock action, which may cause early breakage.
The operation frequency of the Z-15 is 240 mechanical operations/minute and 20 electrical switching 
operations/minute.
Permissible operating frequency indicates the reliability of switching.
The durability of a switch is determined at the specified operation speed. As durability varies with the 
operation speed even when it is within the permissible frequency, always conduct appropriate dura-
bility tests under actual conditions before using a switch.

■ The malfunction case

● Roller is pushed in and contacts the mounting screw.
Example) Z-15GQ2255-B

Image of overall view

Roller

Mounting screw

● Grinding powder (→●) obstructs operation.
Push-in

Plunger Mounting screw

Roller
Operating position (abbreviation: OP)

● Mounting screw becomes scraped.
Example) Z-15GQ2255-B
Black foreign objects are formed on the mounting screw.

Initial state

Roller

Black foreign objects adhere to the 
mounting screw.

RollerRoller

Roller contact dent Normal product 
(for comparison)Left side Right side
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Check!

● Is the shape of the operating body (cam, dog, etc.) of the switch smooth?
Make sure that the shape of the operating body (cam, dog, etc.) of the switch is smooth.
If the actuator snaps backward quickly or receives shock due to the shape of the operating body 
even only a few times, its durability may deteriorate.

● Set the angle θ of the cam or dog to within the range 30 to 45°.
When the angle increases, abnormal stress will be applied to the lever in the lateral direction.

Snap-back

Shock 
operation

Snap-back
Shock 
operation

Incorrect Correct

Incorrect Correct

�
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[Phenomenon: Actuator operates but is always conducting]
■ Phenomenon check result and cause

<Faulty contact>
• The actuator is pushed in.

<Cause>
During normally open (NO) use, the contact remains in a conducting state when the 
operating body is not completely away from the actuator.

■ Details of resolution, checkpoints for preventing phenomenon before use

Check!

Check!

(1) Is the actuator ON/OFF operation set near the contact switching position?

(2) Are the switch mounting screws loose or is the operating body deformed?

The range near the contact switching position (OP: operating position, RP: return position) is an 
unstable contact range where conductivity trouble may occur.
In this case, resistance to vibration and shock weakens.
During normally open (NO) use, ensure an operating stroke of 70% to 100% of the rated OT.
Set the stroke so that the operating body is completely away from the actuator and the switch 
returns to the FP (free position).

If the switch mounting screws are loose or there is deformation or distortion on the operating body 
side, there is the possibility that normal operation cannot be performed even if a correct stroke is set.
Also, even though there may not be a problem at the early stages, the above trouble may occur over 
the course of time. So, pay attention when installing the switch and also perform periodic inspections.

PT (Pretravel)

FP (Free position)
OP 
(Operating position)

TTP 
(Total travel position)

70% of 
rated OT

Setting range

100% of 
rated OT

Distance to the 
optimum setting 
range.

Install a stopper.

Operating
body

OT (Overtravel)

[Lever specification] [Plunger specification]

Actuator
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[Phenomenon: Actuator operates but is always conducting]
■ Phenomenon check result and cause

<Phenomenon check result>
• Contact is welded. 

<Cause>
Arc generation increases and causes the contact to weld when a current exceeding the 
allowable inrush current (NO side: 15 A, NC side: 30 A) of the switch flows momentarily 
to the contact or the current value exceeds the inductive load condition (time constant 
7 msec).

■ Checkpoints for preventing phenomenon

Check!
Is the circuit configured to allow a current exceeding the rating to flow to the switch?
Take care to prevent an overcurrent from flowing to the switch. (Including short-circuit current)
Also, depending on the type of load, there is a large difference between the inrush current and the 
steady-stage current or the steady-state current and the reverse voltage, and there is a possibility that 
a current at the rating or above will flow. So, also check these.

■ The malfunction case

● Contact is welded.
Example) Z-15GDA55-B5V

TTP (Total travel position)

X-ray image

The contact is welded and detached 
protrusions are visible.

Enlarged view of NC contact

NC side moving contact NC side fixed contact

Melting is visible. Melting is visible.

Push button
Actuator

NC side fixed contact

NO side fixed 
contact

Moving 
contact
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Check!
Is the circuit configured to allow a current exceeding the rating to flow to the switch?

* Refer to the case example of a general contact protection circuit provided for reference.

Take care to prevent an overcurrent from flowing to the switch. (Including short-circuit current)
Also, depending on the type of load, there is a large difference between the inrush current and the 
steady-stage current or the steady-state current and the reverse voltage, and there is a possibility that 
a current at the rating or above will flow. So, also check these.

Case example of a general contact protection circuit
Circuit example

Applicable 
current Feature Element selection
AC DC

CR circuit

See
note. Yes

YesYes

No

No

Yes

Yes

Yes

Yes

Diode and 
Zener diode 
method

Diode 
method

Varistor 
method

C R Inductive
loadPower 

supply

C

R
Inductive
load

Power 
supply

Inductive
load

Power 
supply

Inductive
load

Power 
supply

Inductive
load

Power 
supply

The operating time will increase if the load is a 
relay or solenoid.
It is effective to connect the CR circuit in 
parallel to the load when the power supply 
voltage is 24 or 48 V and in parallel to the 
contacts when the power supply voltage is 100 
to 200 V.

Energy stored in the coil is changed into 
current by the diode connected in parallel to 
the load. Then the current flowing to the coil is 
consumed and Joule heat is generated by the 
resistance of the inductive load. The reset time 
delay in this method is longer than that of the 
CR method.

The diode must withstand a peak inverse voltage 10 
times higher than the circuit voltage and a forward 
current as high as or higher than the load current.

C: 0.5 to 1 �F per switching current (1 A)
R: 0.5 to 1 � per switching voltage (1 V)
The values may change according to the characteris-
tics of the load.
The capacitor suppresses the spark discharge of 
current when the contacts are open. The resistor limits 
the inrush current when the contacts are closed again.
Consider these roles of the capacitor and resistor and 
determine the ideal capacitance and resistance values 
from experimentation.
Use a capacitor with a dielectric strength between 200 
and 300 V. When AC is switched, make sure that the 
capacitor has no polarity.
If, however, the ability to control arcs between contacts 
is a problem for high DC voltage, it may be more 
effective to connect a capacitor and resistor between 
the contacts across the load. Check the results by 
testing in the actual application.

Select the varistor so that the following condition is 
met for the cut voltage Vc. For AC currents, the value 
must be multiplied by     .
Vc > (Current Voltage × 1.5)
If Vc is set too high, however, the voltage cut for high 
voltages will no longer be effective, diminishing the 
effect.

Zener voltage for a Zener diode must be about 1.2 
times higher than the power source since the load 
may not work under some circumstances.

This method makes use of constant-voltage 
characteristic of the varistor so that no 
high-voltage is imposed on the contacts. This 
method causes a reset time delay more or 
less. It is effective to connect varistor in 
parallel to the load when the supply voltage is 
24 to 48 V and in parallel to the contacts when 
the supply voltage is 100 to 200 V.

This method will be effective if the reset time 
delay caused by the diode method is too long.

Note: When AC is switched, the load 
impedance must be lower than the C 
and R impedance.

2

■ Details of resolution, checkpoints for preventing phenomenon before use

[Phenomenon: Actuator operates but is always conducting]
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[Phenomenon: Actuator operates but is always conducting]
■ Phenomenon check result and cause

■ Checkpoints for preventing phenomenon

<Phenomenon check result>
Contact is welded. 

<Cause>
When a current of the rated current or higher is applied to the contact, the contact 
melts due to the effect of arc heat, the temperature of the contact drops, and the con-
tact becomes stuck.

Check!
Is the stroke setting after the switch turns ON insufficient?
The operating stroke after actuator operation must be set to 70% to 100% of the rated OT.

PT (Pretravel)

FP (Free position)
OP 
(Operating position)

TTP 
(Total travel position)

70% of 
rated OT

Setting range

100% of 
rated OT

Distance to the 
optimum setting 
range.

Install a stopper.

Operating
body

OT (Overtravel)

■ The malfunction case

● When the stroke setting is insufficient, the contact does not turn ON.
Example) Z-15GD55-B
By pressing the plunger, the movable piece of a switch is reversed, the NC side is switched to the 
NO side, and the contact turns ON at the NO side.
When the stroke setting is insufficient, the force pressing against the movable piece decreases, 
and contact with the NO side becomes unstable.

Free position Total travel position

X-ray image

NC fixed contact Plunger

NO fixed contactMovable piece
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[Phenomenon: Actuator operates but is always conducting]
■ Phenomenon check result and cause

<Phenomenon check result>
• NO contact is in a conducting state.

<Cause>
When liquid enters inside the switch, a short circuit is formed between the contacts and 
the contact remains in a conducting state.

■ Checkpoints for preventing phenomenon

Check!

Is there dust, liquid, or other foreign objects in the area around the switch?
The general series of basic switches do not have a degree of protection.
They also do not have a degree of protection against liquids.
Either prevent the entry of dust and liquids by modifying the installation position or take measures 
on the device side such as the installation of protective covers.

■ The malfunction case

Image of appearance

● Foreign objects entering from the periphery of the switch adhere to the contacts.

Foreign objects adhere to the periphery

Check!

Consider the use of a sealed type switch. (@-@55 series)
Consider the use of a sealed type switch as the entry of foreign objects into the inside of the 
switch can be prevented.
Contact your OMRON representative for details.

Adhesion of foreign 
objects is visible.

Adhesion of foreign objects to 
the contact is visible.

Image of inside
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[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• Both the operating distance and operating force cannot be measured.

<Cause>
Dust and other foreign objects stick to the switch and obstruct operation.

■ Checkpoints for preventing phenomenon

Check!

Is there dust, PCB powder, or other foreign objects in the area around the switch?
As general-purpose basic switches are not sealed type switches, the entry of foreign objects, 
liquids, etc. cannot be completely prevented.
Take care to prevent the adhesion of foreign objects when the switch is stored, installed, or used.

■ The malfunction case

Image of appearance

● Foreign objects entering from the periphery of the switch adhere to sliding parts and ob-
struct operation. They also adhere to the contacts which results in contact failure.

Foreign objects adhere to the periphery

Adhesion of foreign 
objects is visible.

Adhesion of foreign objects is visible.

Image of inside

Entry of foreign objects 
from the push button 
sliding part is visible.

Adhesion of foreign objects 
is visible on contacts or 
areas around contact.
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[Phenomenon: Actuator does not operate (In case of X model)]
■ Phenomenon check result and cause

<Phenomenon check result>
• Both the operating distance and operating force cannot be measured.

<Cause>
Dust and other foreign objects stick to the switch and obstruct operation.

■ The malfunction case

● Foreign objects entering from the periphery of the switch adhere to the contacts which results in contact failure.

Image of appearance Foreign objects adhere to the periphery

Image of inside

■ Checkpoints for preventing phenomenon

Check!

Is there dust or other foreign objects at the area around the switch?

The Magnet Blowout Basic Switch X is a direct current switch with built-in magnetic blowout mechanism.
As its magnetic blowout mechanism, this model has a ventilation port (hole) on the cover side. If peripheral dust 
accumulates over time, and dust (foreign objects) enters and adheres to the contacts, it will induce contact failure.
Take care to prevent the adhesion of foreign objects when the switch is stored, installed, or used.

Adhesion of foreign objects is visible.

Entry of foreign objects from the push 
button sliding part is visible.

Adhesion of foreign objects 
to the contact is visible.

Check!

Consider using a General-purpose Basic Switch (Z).
Check the load conditions in use, and consider changing over 
to a Z model.
The installation method of the Z model is the same but it does 
not have a ventilation port (hole).

Cover

Ventilation 
port (hole)
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[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• Operating force is variable (snagging).

<Cause>
Switch is pushed in by a distance more than the total travel position, causing damage.

Dent forming mechanism

■ The malfunction case

■ Details of resolution, checkpoints for preventing phenomenon before use

Check!
Is the stroke setting after the switch turns ON excessive?
The operating stroke after actuator operation must be set to 70% to 100% of the rated OT.

PT (Pretravel)

FP (Free position)
OP 
(Operating position)

TTP 
(Total travel position)

70% of 
rated OT

Setting range

100% of 
rated OT

Distance to the 
optimum setting 
range.

Install a stopper.

Operating
body

OT (Overtravel)

Push-in

Plunger Mounting screw

Dent formed
(Burr)

Push-in by a distance more than 
the total travel position

Total travel position (abbreviation: TPP)

Roller

Operating position (abbreviation: OP)

● Setting an excessive stroke causes trouble in actuator return.
Example) Z-15GQ22-B
If the roller is at its stopping position or beyond, the mounting screw contacts the roller and causes a 
dent. The plunger snags on that dent and can no longer return.

Plunger

Mounting 
screw

Roller

Enlarged view of the actuator Roller contacting state

Roller contacts the surface 
of the mounting screw.
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[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• Cannot push the distance up to where the switch turns ON.

<Cause>
The switch does not turn ON or OFF as it is pushed in by a distance more than the 
total travel position and has become damaged.

■ The malfunction case

● Setting an excessive stroke causes operation trouble.
Example) Z-15GQ22-B
When the roller is pushed in beyond the total travel position (TTP) as a result of an excessive 
stroke setting, the case becomes detached from the cover and the roller can no longer operate.

Roller

Detached

Cover

Case

■ Checkpoints for preventing phenomenon

Check!
Is the stroke setting after the switch turns ON excessive?
The operating stroke after actuator operation must be set to 70% to 100% of the rated OT.

PT (Pretravel)

FP (Free position)
OP 
(Operating position)

TTP 
(Total travel position)

70% of 
rated OT

Setting range

100% of 
rated OT

Distance to the 
optimum setting 
range.

Install a stopper.

Operating
body

OT (Overtravel)

D-4



[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• The actuator does not return up to where the switch turns OFF.

<Cause>
The switch does not turn ON or OFF as it is pushed in by a distance more than the 
total travel position and has become damaged.

■ The malfunction case

● Roller is pushed in and contacts the mounting screw.
Example) A-20GQ21-B

■ Checkpoints for preventing phenomenon

Check!
● Are the dog angle, operating speed, and overtravel (OT) within specified limits?

If the dog angle, operating speed, and overtravel (OT) are large, excessive stress is applied to 
the cover and case joining surface and the switch is damaged as shown in the figure.
Set within the condition range below.
1) Dog angle: Set the angle θ to within the range 30 to 45°.
2) Operating speed: 0.01 mm to 1 m/s
3) Overtravel (OT): 70% to 100% (2.5 to 3.58 mm) of the rated value.

Overall view Enlarged view of roller
Roller

Mounting screw

Roller friction

Case mounting 
hole

Cover and case 
joining surface

�

Panel fixing

Overtravel

Cover and case joining surface

Screw

Dog angle
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Check!

Check!

● Is the shape of the operating body (cam, dog, etc.) of the switch smooth?

Is a load being applied on the lever other than in the operating direction?

Make sure that the shape of the operating body (cam, dog, etc.) of the switch is smooth.
If the actuator snaps backward quickly or receives shock due to the shape of the operating body even 
only a few times, its durability may deteriorate.

Handle the switch so that unbalanced force and a load other than in the operating direction are not 
applied to the lever.
Otherwise, this results in malfunction, lever and switch damage, reduced durability, or other abnormal-
ities.
The TZ model uses ceramic for the push button and case. Although ceramic has outstanding heat 
resistance, dropping or subjecting parts to excessive shock may damage the parts.

● Set the angle θ of the cam or dog to within the range 30 to 45°.
When the angle increases, abnormal stress will be applied to the lever in the lateral direction.

■ Checkpoints for preventing phenomenon

Snap-back

Shock 
operation

Snap-back
Shock 
operation

Incorrect Correct

Incorrect Correct

�
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[Phenomenon: Actuator does not operate]
■ Phenomenon check result and cause

<Phenomenon check result>
• Cannot push the distance up to where the switch turns ON.

<Cause>
When installing a switch on the panel, excessive stress is applied, the cover is de-
formed, and this obstructs lever operation.

■ Checkpoints for preventing phenomenon

Check!
When installing a switch on the panel, take care to prevent excessive stress from being applied.
When installing a switch on the panel, use M4 mounting screws with plane washers or spring washers 
to securely install the switch. Tighten the screws to a torque of 1.18 to 1.47 N·m.

■ The malfunction case

● Lever contacts cover and does not operate.
Example) X-10GW-BO-105

Image of appearance Image of cover viewed from → direction

Cover falls in towards the red lines.
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[Phenomenon: Switch cannot be installed]
■ Phenomenon check result and cause

<Phenomenon check result>
• The screws on the main unit spin freely.

<Cause>
When installing a switch on the panel, excessive torque is applied, and screw threads 
are crushed preventing screws from being tightened.

■ The malfunction case

● The screw threads on the mounting screw section are crushed and the screws spin freely.
Example) 1VAP2-9

At the general tightening torque (0.68 N·m) of M3 screws, the screws do not spin freely.
When the screws are tightened at an excessive torque (1.5 N·m or more), the tapped section is 
crushed and the screws spin freely.

■ Checkpoints for preventing phenomenon

Check!
Is the screw tightening torque excessive?
Check that the screws are tightened at the recommended tightening torque (0.58 to 0.68 N∙m).

Image of appearance Side view of the mounting screw section

Mounting screw section

Screw threads  
are crushed Normal screw threads
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Terms and Conditions Agreement

Read and understand this catalog.
Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you 
have any questions or comments. 

Warranties.
(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship 

for a period of twelve months from the date of sale by Omron (or such other period expressed in writing 
by Omron). Omron disclaims all other warranties, express or implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE 
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL 
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the 
Products or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s 
election, to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or replacement thereof) 
the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase 
price of the non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity or any 
other claims or expenses regarding the Products unless Omron’s analysis confirms that the Products were properly handled, 
stored, installed and maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any 
Products by Buyer must be approved in writing by Omron before shipment. Omron Companies shall not be liable for the suitability 
or unsuitability or the results from the use of Products in combination with any electrical or electronic components, circuits, system 
assemblies or any other materials or substances or environments. Any advice, recommendations or information given orally or in 
writing, are not to be construed as an amendment or addition to the above warranty.
See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc.
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, 
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, 
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.
Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the 
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable 
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself 
is not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine, 
system, or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product 
with respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases. 
NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE 
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, 
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE 
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products.
Omron Companies shall not be responsible for the user’s programming of a programmable Product, or any consequence thereof.

Performance Data.
Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in determining 
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate 
it to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications.
Product specifications and accessories may be changed at any time based on improvements and other reasons. It is our 
practice to change part numbers when published ratings or features are changed, or when significant construction changes are 
made. However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers 
may be assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at 
any time to confirm actual specifications of purchased Product.

Errors and Omissions.
Information presented by Omron Companies has been checked and is believed to be accurate; however, no responsibility is 
assumed for clerical, typographical or proofreading errors or omissions.
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