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1. INTRODUCTION

The explosion-proof pressure switch CDSO employs a Bourdon tube type pressuré element and

covers a wider pressure range for its size. We also offer diaphragm type and dual-contact type
pressure switches for a wide variety of applications. ‘
This manual describes the handling procedures of the CD30 pressure switch. We recommend

that the user showld read through this manual carefully before using the CD30 for trouble-free

operation.

Ttems which may potentially invoke injury or serious ha::m to the human bodies are marked with

"DANGER". Observe the given instructions strictly.

(1) Warranty .
Qur explosion-proof pressure switch is manufactured under strict quality control. If quality

defects chould be caused by our pressure switch within a period of one year from the date of shipment,
we will repair or replace the defective product without charge. We w;]l not bear the responsibility for

damages or losses of other machinery; devices or products

Note that we will not compensate for any damages or losses caused by disassembly or remodeling
of the product itself not conducted by us or our speclﬁed vendors, addition of the diaphragm seal or
othier functions, improper handling, misuse, or secular deterioration.

It is quite difficult to verify improper handling, misuse, etc. on the site. Note that we will
consider whether our product has been used propérly or not only if deformation, wear, burn-out or
other clear traces are found in the parts or product, regardless of user's recognition.

(t2)] Exemptlons

Note that we will not bear the resp0n51b1]1ty for any inadequacies caused by a failure to observe

the descriptlons of this manual.

6] Precautions
@ Tt is prohibited to use this pressure sw1tch in any life-support equipment or equjpmént without

our permission.

@ This pressure switch is manufactured to measure pressure applied to the pressure lead-in unit.
It is prohibited to use it for any other applications. |

@ Do not install this pressure switch in any unspecified conditions. For example, do not attempt

to weld or solder it.
@ Use this pressure switch in the specified pressure range.

The withstand. pressure means the pressure at which the instrument will not be broken even in

the case of a trouble, misuse, handling errors, etc. Resetting may be needed in some cases.

A WARNING
Do not select any ranges on the assumption that the pressure switch is used near'the withstand

pressure. Use the switch in the specified normal pressure range.
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®  Damping

This switch is not equipped with a damping mechanism, Use an external dampener or snubber
if pulsatmg pressure 1s applied to the switch. '
® Once the case is opened, do not touch any other parts than the adjusting shaft for deciding the

set value. If you move a part which has been fixed with locking paint before shipment, the setting

“becomes improper and the setting ﬁmctlon may be lost.
@ This pressure switch consists of precisely manufactured parts. Be careful not to push up the

movable mechanism or microswitch pin with a screwdriver, ete. in circuit eonductlon test when

starting operation. Pushing up the movable mechanism or microswitch pin may result in troubles or

setting errors.
To measure oxygen or fluid containing much oxygen, use oil-free mstrument

Oil may be left inside a general-purpose instrument. Such residual oil may react with oxygen,

resulting in a fire or explosion.

A DANGER ' .

Be-sure to use an oil-free instrument to measure oxygen.

@ Ifa mass-marketed fester is used to check ON and OFF switching éignals, the pointer may
shake unstably due to minute current. This does not always mean defects of the switch.

The switch has the maximum and mipimum ratings. A rating over 800 mW is required for a
general-purpose instrument. (A rating over 40 mW is required for a gold-plated instrument.)

If unstable shaking of the pd'mtei: as shown above is found, check ON and OFF signals using the
MY CHECKER (option) or an actual load. '
@ Do not use this pressure switch to measure sulfide gas (H2S or SO2), ammonia gas (NOz2), nitric
acid gas (HINOs), chlorine gas (Cl2) or other harmful gas, which may cause poor coiltact or corrosion of

the micro--sv'vitch resulting in contact failures.

@  If the atmosphere contains silicone gas, silicon dm)ade (SlOz) is collected on the contacts due to

electric are energy, resulting in contact failures in some cases. Ifthere is silicone oil, silicone filler or

another silicone product, install the pressure switch apai't from such a silicone product or remove the

‘silicone product
©@ The movable mechamsm of this pressure switch requires no lubrication. Do not lubricate it.
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A DANGER
Before dismount this pressure switch, be sure to close the valve to prevent process fluid from

spouting out. Ifno valve is used or it cannot be closed, open the process fluid to the atmosphere to

make the process pressure quite the same as the atmospheric pressure, then dismount the switch with

great care,

Even if the process fluid is opened to the atmosphere, the fluid may spout out due to the internal

head pressure, resulting in burning or injury in the worst case.

A DANGER

Before openin
the power turned on may cause clectrocution. Be sure to turn off the power on both sides.

g the case of this pressure switch, be sure to turn off the power. Wiring work with

@  Diaphragm seal type
. If fill iquid leaks from a diaphragm type switch, the porformances of the switch will be lost.
Never loosen the parts shown on the name plate.

. Handle the lead pipe with great care. Ifitis crushed, measurement is dlsabled

. Ifthe lead pipe is not fixed and suspended in the air, it may shake due to vibrations, resulting in_

fatigue breakage. Fix the lead pipe at several point to prevent shaking due to wbratlons
- Sinece the diaph'ragm is made of a thin plate, it may be torn or deformed if it is plcked with a finger
or any object. Never press the diaphragm with a finger or any object to check the change of

indications. Use a soft brush to dlean it. 'Touch it with great care.

2. APPLICATIONS

This pressure switch can be used as an explosion-proof electric appliance in comphance with the
regulations and ordinances concerning the Labor Safety and Hyg-uane Law. Therefore it meets the

requirements for Class 1 and Class 2 dangerous places.

3. FEATURES )
() The éxplosion—proof container is made of aluminum die casting for light weight. Both the switch -
body and termmal box has screw type covers for easy uncovering.
(2) Settingis enabled from out31de using a screwdriver without dlsmountmg the cover.
8) Like setting, setting locking is also enabled from outside using a sgrewdmver without dismounting
the cover, . .
(4) This switch has the following features, since it employs a Bourdon type pressure element:
@ All switches have the same outside dimensions, regardless of the applicable pressure ranges.
®  Diaphragm type switches are available.
@  Highresponse speed.
An esp ecia]ly- durable Bourdon tube is émployed.
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switch is employed. Any other micro-switches of
contact type (SPDT) and dual-

) A highly sensitive pin plunger type micro
different characteristics are also available upon requests. Single-
contact type (SPDT x 2) are available.

4. S_PECIFICATIONS

(1) Scope of Application

Explosidn—proof structure type: Explosion-proof structure (d)
Explosion classes: Class 1 and Class 2 -

Ignition temperature: G1, G2, G3 and G4

* Applicable dangerous placés: Class 1 and Class 2 places

Applicable industries: Industries related to petrochemistry, chemical fibers, synthetic fibers, ethylene,

methanol, derivatives, liquefied gases, electric ovens, medicines, paints, soda, and other flammable or
explosive substances or gases
@ Outside dimensions

See page 27.
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(8) Available pressure ranges
| Table 4-1
Pressure ranges Clontact differences MPatkgfllcm?) Withstand pressure [Acceptafice Nos. of
MPatkgiiem®) Single-contact Dual-contact MPalkgifem®) Labor Safety Lab.
% 0~0.2 (0~2) [0.014(0.14)0r less |0.02 (0.2)orless | 0.3 (3.0) ' No. 20093
* 0.4( 4 [0.028(0.28) 7 0.04 (04 ¥ 0.6 (8.0) No. 20094
*  06( 6 10.042(042) n_ |006(06) " 0.9 (9.0) No. 20095
« 1 ( 10)[007(0.7) #_ l0.10¢10) ¥ L5 (15.0) No, 19919
«+  15( 15)[008(08) v |032(12) ¥ 2.95 (22.5) No. 20487
« g ( 20)0008¢08) # _{0.14(1H ¥ 3.00 (30.0) No. 19920
95 ( 25 (0.10(10) v {0.18(18 - 8.75 (37.5) No. 20488
35( 35 0.14(14) r  [0.26(25) 7 5.25 (52.5) No. 19914
5 ( 50)[0.20(20) ¥ 0.35(85) ¥ 175 (75) No. 20489
7 ( 70) |0.25(25) 1 [040(40) ¥ 105 (105) No. 19915
10 (100) [0.80(8.0) ¥ 050 (5.0) ¥ 15.0  (150) No. 19916
15 (150) |0.45(48) #  10.75(78) ¥ 225 (225) No. 20490
20 (200) |0.60(6.0) #  |L10(110) 7 30.0 (300) . No. 19921
o5 (950) [0.75(75) # (12531285 # 37.5 (375) No. 20481
a5 (350) |L2s(zs) v |LT6ATH U 525 (525) No. 19922

*  Manifold type switches are available for the

@

Material of lignid contacting parts

Bourdon tube, _Socket: S{;.St. 3186

Leading external conductor into terminal box

Conduit screw connection: PF 172, PF84orFF1

" Pressure-proof packing type: Tor the cable dimension and other

©)
M

Recommended pressure setting range: 15 t0 90

Performances

Pressure connection screw: G1/2B

Accuracy: 1% or less of the maximum pressure

Ambient temperature: -b to +40C

pressure ranges marked with asterisks.

details, see page 28.

|
Rev.;l
|
|
|

% of the pressure range (See Tables 4-3 and 4-4.) -
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Table 4-2
Electrical performances
Rating . Withstand voltage Insulation resistance
~-|Resistive load |Inductive load . '
125 VAC 154 16A 50/60 Hz, 1 minute
250 VAC 16A 15A 1500 VAC Between each terminal and
125 VAC. 05 A 0.05A |Between each terminal and jcase

30 VDC 24 1A case
Power factor and time constant for[1000 VAC 100 M € or more on 500
inductive load is 0.4 or more and 7 ms,|Between non-charged =~ |VDC '
respectively. B terminals

- If a micro-switch of electric ratings not shown above according to applications, see the electric

rating plate.
Great rush current or long-duration current applied to an snductive load, ete. or quite slow

pressure variance has great influences upon the service life of the switch. Reduce the value as far as

possible.
(8) Weight
36tod4kg
(9) Switch type
JIS-rated industrial micro-switch
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Table 4-3 Pressure Switch Setting Ranges

Model: CD30 Single-contact  Unit: MPa

@ [ =3 (& O b (0 N |

No. |Pressure Contact difference Setting range Normal pressure| -
range MAX) Upper limit type _Lower Hmit type __ |range
0 ~ 0.2 0.014 0.034~0.18 | 002 ~ 0166 | 0~ 0.18
0~ 04 0.028 0.068~0.36 0.04 ~ 0.832 0 ~ 0.26
0~ 06 0.042 0.102~054 | 0.06 ~ 0498 | 0 ~ 039
0~ 1 0.07 0.17 ~0.9 01 ~ 0.83 0 ~ 0.65
0~ 15 0.08 023 ~1.35 | 0.15 ~ 1.27 0 ~ 0975
0~ 2 0.08 0.28 ~18 02 ~ 172 0~ 13
0 ~ 25 0.1 085 ~2.95 | 025 ~ 215 0 ~ 1625
0~ 35 0.14 049 ~3.16 | 0.35 ~ 3.01 0 ~ 2275
0~5 0.2 0.7 ~A4B5 05 ~ 43 0 ~ 8.25
10 0~ 7 0.25 0.95 ~6.3 0.7 ~ .6.05 0 ~ 455
11 0 ~ 10 0.3 1.3 ~9 1 ~ 87 0~ 65
12 0~ 15 0.45 195 ~185 |15 ~ 87 0 ~ 9.75
18 0~ 20 0.6 2.6 ~18 2 ~174 0 ~ 13
14 0~ 2 075 395 ~225 |25 ~ 2176 |0 ~ 18.25
15 0~ 35 1.95 475 ~815 |35 ~ 23025 |0~ 2275
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-Table 4-4 Pressure Switch Setting Renges

Model: CD30 Double-contact  Unit: MPa

No. |Pressure Contactéiﬁ'erence Setting range Normal pressure

range MAX) Upper limit type _Lower limit type _ Jrange

1 0 ~ 0.2 0.02 0.04 ~0.18 0.02 ~ 0.16 0~ 013
2 0~ 04 0.04 0.08 ~0.36 0.04 ~ 032 0 ~ 0.26
3 0~ 06 0.06 0.12 ~054 | 0.06 ~. 048 0 ~ 0.39
4 0~1 0.1 02 ~09 0.1 ~ 08 0 ~ 0.65
5 0~ 15 0.12 027 ~1.85 | 0.15 ~ 1.23 0 ~ 0975
6 0 ~ 2 0.14 0.34 ~18 0.2 ~ 166 0~ 138
7 0~ 25 0.18 0.43 ~2.25 0.25 ~ 2.07 0.~ 1625
8 0 ~ 85 0.95 0.6 ~3.15 0.35 ~ 2.9 0 ~ 2275
9 0~5 0.35 0.85 ~45 05 ~ 4.15 0 ~ 3.25
10 0~ 1T 0.4 11 ~63 0.7 ~.5.9 0 ~ 455
11 D ~ 10 05 15 ~9 1 ~ 85 0~ 85 -
12 0~ 15 0.75 2.95 ~185 15 ~ 12.75 0 ~ 9.75
13 0 ~ 20 1.1 31 ~18 2 ~169 0~ 18
14 0~ 25 1.25 375 ~225 | 25 ~ 2125 0 ~ 16.25
15 0~ 35 1.75 595 ~31.5 35 ~ 2976 0 ~ 22.75
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5. INSTRUCTIONS FOR'TRANSPORTATION‘, STORAGE AND UNPACKING
@O Tnstructions for Transportaﬁon _

. This product is a precision instrument. If it is dropped or a shock is applied to it, it may be
 damaged. Carry the product with great care.
In the case of an indiréct measuring diaphragm type switch, hold the whole switch.. Do not hold
the case, lead or pressure receiving unit only. ) -
(2) Instructions for Storage o

Store the product in a dry place free from vibrations or dust. I it is necessary to pile up the

packages of the products, use care not to deform or drop the packages. '

- Ifthe product should be stored after use, follow the instructions below:
) Clean the liquid contacting parts to remove foreign matters and fluid, ete. Be careful not to
damage or deform the diaphragm if a diaphragm type switch is used.

@ Check the liquid contacting parts for corrosion. Do not use any corroded liquid contacting

parts. ) .
3 Check the contacts for proper functioning. If some contacts are defective, contact us for repair.
@  Check the appearance for defects or abnormalities.

® If no abnormalities are found in the above-shown checks, write the sites of using the products,

dates of replacements, etc. on the packages, and store the packages under strict control.
®  Ifthereis a possibility of freezing in the winter, remove water completely, then store the product.
@ Tn the case of a diaphragm type product, wind the lead in a circle of approximately 300 mm in

diameter for efficient storage and reusing. ¥ it is wound in a small circle, it is difficult to wnwingd it

when reusing the product.
(3) Instructions for Unp acking

Handle the product with great care when unpacking it.

Unpack the product in a wide place in order not to drop it when taking it out of the package.
After-unpacking, check if the supplied product meet the specifications required by you. Also check if
the .}éroduct is not damaged in transportation. If you find some problems, please contact the deater -

from which you purchased the product or our office.
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7.. OPERATION PRINCIPLE

‘As shown on the right, the Bourdon
adjusted by turning the setting adjust shaft (thread) to slide the

tube directly drives the micro-switch to turn on and off the

cireuit. The set pressure can be

micro-switch holder.

Bourdon tube

Micro-switch

Setting adjust shafts
-
‘..) 3 - Setting adjust shafts
Micro-switch holder

o Setting lock shaft

Fig. 7-1

The setti ' by i ‘ ;
e setting shafts can be locked securely by tightening the screws into the slots as shown above
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8. INSTALLATION
(1) Pressure outlet
® Provide the pressure outlet in the tank or the like which has stable p

not the electromagnetic valve, check valve and so forth which are subject to quick pressure changes.
nance and inspection can be

If the outlet tube is equipped with a stop valve or cock, mainte

ressure as far as possible,

executed efficiently.

A CAUTION

If the outlet port is located in the lower part of the piping, drain enters the outlet tube, resulting

in clogging. Provide the outlet port on the side or top of the piping.

. Tferrors due to air bubbles should be avoided when measuring liquid, install an air vent valve at

the highest position of the outlet tube or take proper measures.

@ Check if there is pulsating pressure or not. Pulsating pressure is very harmful to the pressure

switch. If there is pulsating pressure, be sure to use a dampener, ete. to reduce the pulsating

pressure. .
A pressure gauge is effective for checking SQSSS ure gg?@gﬁ re
functioning of the dampener visually as shown
below.
Dampener
Fig. 8-1
A CAUTION

. Be sure to check functioning of the dampener. Though a dampener is installed, the service life

of the pressure switch may become shortér since the dampener is fully opened.

remains in the pressure switch and the dampener

- In the early stage of liquid measurement, air
d, the air will be discharged from the inside of the

functions efficiently. As the pressure switch is use
pressure switch, which will be filled with liquid only, resulting in bad dampener efficiency. Thus, itis

necessary to check the efficiency of the dampener for a while after startirlg operation.
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@ If there may be surge pressuré, connect a longer lead pipe to the pressure switch and use a

dampener,

| A CAUTION

Note that surge pressure may easily be produced in a conduit handling liquid, resulting in over-

pressure which may break the pressure element.

(2) Emvironments
Follow the instructions shown below to solect the installation position of the pressure switch.

nstall the pressure switch in a place free from dust; corrosive gas, silicone gas source, ete.
Do not install the pressure switch in & place exposed to the direct sunlight.

- Do not install the pressure switch in a place exposed to rain or dew. '

- Do not install the i)ressure switch in a humid place.

. Do not install the pressure switch in a hot or cold place.

A\ CAUTION
In a hot place be sure to mstall the pressure switch apart from the heat source.

If the pressure switch is exposed to a temperature below the specified ambient temperature ina

-

cold place or the like, keep the instrument panel warm using heat insulation material.

. Be very careful to prevent water in the piping from being frozen.

- The inside of the pressure switch may be frosted when the ambient temperature changes quickly.

Quick change of the ambient. temperature should be avoided.

(8) Installation panel, etc.

The pressure switch is easily affectod by vibrations. Install it in a place free from vibrations.

Use a separate instrument panel from the operation panel in which solenoid valves and other devices

generating shocks and vibrations are mounted. Prepare a rigid fomdaﬁon and install the instrument

panel on such a foundatlon in order to prevent external vibrations from being transmitted to the

instrument panel.
Use flexible pipes for the pressure switch to prevent excessive force and main pipe vibrations

from being applied to the pressure switch.
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(4 Installation
@ Installation methods . ‘
a. Two installation methods are available: Panel installation, and pipe insté]laﬁon. The product is
supphed with either bracket as specxﬁed .

Fix the pressure switch on the panel or 2}3 pipe ﬁrmly

h. Inpressure plpmg work, do not hold the pressure switch. Be sure use a wrench.

@  Tiping .
Select a proper pipe size according to
measure liquid or if there is a possibility of clogging due to foreign matters.

the highest position of the piping and a drain valve at the lowest position.
o switch at a position lower than the mains

the use conditions, applications, etc. Use larger pipes to
Install a gas vent valve at

To measure the steam pressure, install the pressur

~and suﬁiclently apart from the mains in order to ool down the switch and substitute with condensate.

To measure hot fluid, use long enough pipe between the pressure switch and mains (30 to 40 cm.

at least) to keep the temperature below 40°C.
If there is a possibility of too high viscosity or solidification of fluid when the temperature
becomes low, use a seal pot to substitute with another h'quid.

A union Jomt is convenient for connection with the pressure switch.

If sealing tape is wound around the tapered threads leave one or two threads unwound to

prevent scraps from bemg put into the plpmg
If scraps of sealing tape may possibly cause serious mterference or troubles to the instruments

and devices, use parallel threads for all connections.

@ Wiring
Remove the locked M4 socket head bolb from the termmal box.

the direction of the arrow as shown on the right, and the cover is

Turn the cover with a

screwdriver (or equivalent tool) in

removed.
The terminal block is as shown on the right.

The terminal symbols are marked in relief.
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The symbols mean the following.
NO: Normally open terminal
COM: Common terminal

NC: Normally closed terminal

1: Circuit 1

2: Circuit 2

Use vinyl coated wires, cabtyre cables, ste.

‘of the proper sizes for connection. (See page 28.)

When a conduit is used, be sure to use lock nuts and press the thr_eads against the single side.

See the wiring plate (stuck on the inside of the terminal box cover) and terminal symbols for

proper wiring.

/A CAUTION ,
The terms "normally cpen” and "normally closed” mean the conditions of the contacts when a

pressure lower than the set pressure is applied.
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a. Upper 1imit type.(H)

A single-contact type switch. When the pressure exceeds
the set pressures the contacts function to turn on the

circuit.
' s ,
OFF 7DN//// Ng1 INC.
2270 /. , [ |
0 Set point MAX.pressure Cosv?i\g -
NCt DEC.

. NO1 and CCM1 are used.

Fig. 8-4

b. Lower limit type (L)

A single-contact type switch. When the pressure IOWEPS
below the set pressure. the contacts function to turn on

the circuit.

ON FF
,%///// % 9 : _
Q Set poin MAX.pressure COMC%\%
) 7 NC1 DEC.

- NC1 and COM1 are used.

Fig. 8-5

c. Upper and lower limit type (HL)

A dual-contact type switchJdt is a combinaticn df. the upper
* limit and lower limit type swiches shown above.which function

independently-

Upper 1imit type
: 7///7 : ND1 | NQ2 INC.
OFF 7 cn//// 0 2
Vo, 0 % I
Q , Set point - MAX.pressure Cor«cu\g COM%\ér
////V// _ NC1 NC2 DEE.
ON OFF
//// %

tower -limit type

Fig. 8-9

. NO1 and CcMi {or NO2 and coM2) of the upper limit type and
NC2 and COM2 lor NO1 and COM1) of the lower limit type used. .
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d. Dual-contact upper limit {lower hmzt) type switch (2H [2L)

A dual-contact type switch.It is a combination of the upper
1imit and lower limit type swiches shown above.which function

independently.

Upper limit (lower 1imit} type

oFF [ON] ON [OFF] NO1 Ng2 INC.
0 set point MAX.pressure Coh?i\g COMOE\E l
T NC1 NC2 DEC.
oFF [ONT CN [OFF]

Upper limit {lower limit) type
) Fig. 8-6

+ NO1. CDMi NO2 and COM2 of the upper limit type and NC2 COoM2:
NCi and COM1 of the lower limit type are used. :

On completion of setting, tighten the lock firmly. The set value may lower slightly when the

lock is tightened. In such a case, increase the setting by the degree of lowering, then tighten the lock.

Note that the withstand pressure is 150% F.S.

/A CAUTION

Decide the electrical specifications of a sw1tch with the greatest care.
In general, itis reoommended that a switch be

The allowable current

depends on the voltage, load and power supply types.
used at 1/2 to 1/3 of its rating, _ )

A\ CAUTION

If the contact circuit contains an inductive load, remarkably high counter electromotive force is

produced when the circuit is turned off, damaging the contacts. Please note this.

Be very careful to the d.lrect 'current since the control capacity is reduced remarkably. This is

because the direct current, different from the alternating current, has no zero cross point and electric

are, once 1t OCCUrS, will not easily disappear, resulting in longer arc time. In addition, the current

flows in one direction, resulting in transition of the contacts and aceordingly wear-out of the contacts.

The rush current may mcrease according to loads, and the céntacts may fail to open due to

contact deposmon or transition. Use an arc killer as shown below to increase the service life of the

contacts, prevent noises and reduce carbide and nitric acid produced by electric arc.
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Table 8-1
Typical examples of arc killers
Circuit example Application {Features, ete. BElement selection
AC |DC
: + For operation on AC .Standarch and R values are as shown
m * - voltage . below.
CR :
L A O |Loadimpedance should [C:05t0 1 F for 1 A contact current
Power sipply
1 o ‘ [be much lower than the [R:0.5¢o1 Q for 1 V contact voltage
CR impedance. These values differ-with variations of
Reset time is longer charscteristics. Determine the values
O - |Q Iwhen s relay, solenoid or jalter repeated trml and ervor on the
. the like is used as the  |assumption that C has discharging
—_O_GT load. Itis recommended|suppression effects when the contacts
( ‘ to connect the arc killer |open and R restricts the current when
in parallel with the léad lthe circuitis turned on next time. Use
on sotirce voltage of 24 orjC whose withstand voltage is 200 to 800
48V orin parallel with |V. Use an AC capsditor {non-polar,
the contacts on source | type) for an AC circuit.
voltage of 100 to 200V. ’
X O  |Reset time of this type is {Use a diode whose reverse withstand
Jlonger than the CR type. voltage is 19 times as high as circuit
voltage and forward current is more
than load current. In an electronic
circuit cﬁrzymg not so high circuit
voltage, a diode whose reverse
withstand voltage is a cople of nmes as
high as circuit voltage can be used.

*1 DIODE TYPE
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* [Circuit example

Application

Features, etc.

AC |DC

-

Element selection

*1

This type is effective for

too long.

Zener voltage of the Zener diode
the case where the reset|should be almoet the same as the source

time of the diode type is voltagé.

*2.

Ithe constant-voltage

This type makes use of

characteristics of the
varistor to prévent high
voltage from being
applied between the
contacts. Reset time ofj
this fype is also rather
longer. Itis
recommended to
cormect the arc Xiller
ibetween the loads on
source voltage of 24 to
48V or between the
contacts on sol;rpe

voltage of 100 to 200 V.

*1 Diode + Zener diode type

*2 Varistor type .

Do not use the arc killer in either of the following manners.

i+ Yoad

Though this arc killer quite
_efficiently extinguishes’
electric arc when turning
off, C short-circuit current
flows when the contacts are
closed and the contacts
easily stick to each other,

since C is charged when the

contact are open.

]
[}
11
3]

lo

Though this arc killer guite
éﬁicientfy extinguishes
electric arc when turning
off, C charging current
flows when the contacts are
closed and the contacts
easily stick to each other.
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9. SETTING

M4 screw

Cover
Fig. 9-1
Loosen the M4 screw and turn the cover in the direction of the arrow as shown on th_e right.

The setting ad]ust shaft and setting lock shaft are exposed.
The setting ad}ust shaft is locked before shipment. Loosen it by approximately half turn with a

flathead screwdriver as shown on the name plate.
The set pressure can be changed with a flathead screwdriver. Clockwise rotation decreases the
Counterclockwise rotation increases it.  When cireuit 1 of a dual-contact type switch is

set pressure.
his is jnevitable.

set, circuit 2 is set, then circuit 1 1s checked, the set pressure lowers. slightly. T

Repeat setting a couple of times.

A\ CAUTION
If the pressure switch is used in a bad conditions such as near the sea and it is exposed to rain,

djust shaft and setting lock shaft positions (marked with astensks
failure to rotate the shafts. To avoid corrosxon, apply grease to

the aluminum case in the setting a
above) may be corroded, resulting in a

the positions marked with asterisks above on a site near the sea.

10. MAINTENANCE AND INSPECTION
(1) Check the pressure switch once a year or more. The check points are as shown below.

- Check the appearance for defects and abnormalities.
- Check the set'value.

- Measure the contact resistance.
We recommmend to prepare a check list of the mstruments and to make calibrati
Check long-term changes of the instrument such as the total

on and work

records for effective instrument control.
respect to the initial values, abnormal contact errors, etc. Ifabnormal change takes place

to locate the cause, no matter how it can be eliminated by means 6f read;ustment In

errors with

it is necessary
the case of slight change, readjust it as the drift of the instrument.
switch are oxidized or chemically affected by the atmosphere. The

(2) The contacts of a micro
If the load is relatively great, oxide film, etc. are blown

contact resistance increases as thme passes.

out by
electric arc energy when the contact finetion and poor contact rarely occurs. However such a
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In general,
indicate a

phenomenon does not occur with a minor load, resulting in poor contact in many cases.

tester to check the contact resistance. ‘However, a tester may
since a tester uses quite a low

the user is liable to use a
higher resistance than the actual resistance or show unstable indication,

current for measuxemént. Such a trouble does not mean defects of the switch. A switch has the

maximum and minimum ratings. A rating over 800 mW is required for a general-purpose switch., (A

rating ovér 40 mW is required for a gold-plated switch.)

If the phenomexion shown above talces place, check the ON and OFF signals by means of the

voltage drop method or using the actual load.
Vvoltage measurement

R
BV —E Micro-switch
j A _
Fig. 10-1
Table 10-1 _
Minimum contact{R Criteria contact resistance Voitaga at criteria contact
rating ‘ resistance " {For refefence}
40mW 825 © 75 Q 05V
800mW - 41.2 Q 3.80Q 0BV

Connect a 6 V power supply and resistor R, measure the voltage when the micro-switch is turned

on, and find the contact resistance. The above table shows the values of R when the criteria

resistances for judging whether the contacts are non-defective or not. It also shows the voltages

when the contact resistance reaches the criteria resistance for reference. Noté that the value of R is
o above table only shows the standard

different when criteria resistance not shown above is used. Th:
poor contact. Itis recommended

o site and conditions, taking

criteria resistances, and values not shown above do not always cause
that the optimum criteria résistance be determined‘ according, to the us
account of the actual use conditions.

(3) Apply grease to the setting lock shaft and setting adjust shaft to prevent
22)

(4 We have no qual regulations about the period of durability of explosion-proof

-proof performance. of this product depends on rubber and plas

instruments.

'However, the explosion tic to some

extent. Therefore, we recommend that this product should be replaced earlier.

(5) Other precautions for operation

The normal pressure of the switch should be 1/2 or 9/3 or less of the maximum deviation.

©

@ Do not apply any pressure over the;ma)cimurn pressure.
)] Do not pressurize or depfessurize the switch quickly.
@

Provide the switch with a protecfor in applications subject to excessive pressure variance.

corrosion. (See page
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11. TROUBLESHOOTING
. (1) When some trouble occurs, see Attached Table 1 TROUBLESHOOTING and take proper

countermeasures. I the trouble cannot be eliminated by taking proper countermeasures, contact the

dealer or our office.
(2) If the micro-switch is broken, it can be replaced as shown below. -

hexagon socket head cap screw

%/ M4 spring washer
Stop plate /

Holder

Mount plate Micro-switch

hexagon socket head
‘cap screw M4 spring washer

e {

1]

Mg setscrews. & | | Nut

Flg. 11-1

NG \| Setting adjust shafts
Spring

spring washer

@  Remove the M6 set screws. Remove the ‘nut from the case body and sockets assembly using a

vise or wrench,
@ Draw out the sockets to the extent that the wires are pulled.

@  Remove the setting adjust screw. Remove the spring and spring washer.

@ Remove the hexagon socket head bolts from the sockets and mount plate. The micro-switch
can be detached together with the mount plate.
® Detach the holder from the mount plate. Disconnect the wires from the micro-switch

terminals.” The wire colors are as shown below.
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Table 11-1
NO1 . coM1 NC1 NO2 COM2 NCZ
Red White . |. Black Yellow Blue Green
® Repiaoe the micro-switch with a new micro-switch with a holder. Assemble parts in the order
of ®0,0Qand . ' '
A CAUTION

Before screwing in the cover, make sure that no dust or foreign matters adhere to the threads.}:

If you feel abnormal resistance when screwing in the cover, unscrew the cover jmmediately with great

care, roemove dust or foreign matters to prevent galling of the threads.

12. WHAT IS EXPLOSION-PROOF STRUCTURE? _
The explosion-proof structure means a fully closed structure which withstands the pressure and
has no risk of ignition of explosive gas outside the container even if explosive gas explodes inside the

container.

- General matters concerning explosion-proof structure

The shaded portions apply to this product. -

Table 12-1 Classification of Dangerous Places

Dangerous places " |Descriptions

0pl ' A place where explosive gas of dangerous concentration .f‘l'l_“f:g

Table 12-2 Classiﬁcaﬁon of Explosion Grades

Values of gaps subject to flame running at depth of 25

E : losion grades

sy KA

3 0.4 mm or less
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Table 12.3 Classification of Ienition Classes

: |{Ignition classes

Ignition point

Temperature rise on container

ter surface (deg.

Over 100°C, not more than 185°C

40

G5

The limit of the standard ambient temperature is 40T in the operatin

g conditions.

Table 12-4
Ignition class Gl G2 G3 ‘G4 Gb
{ Explosion
grades
i3
2
3 Water gas Acetylene Carbon disulfide
Hydrogen

The above are cited from the e

xplosion-proof guideline for faétory use electrical appliances.
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13. OUTSIDE DIMENSIONS

},E__._
, -
""""""""""" . “‘r'f‘ i =
I8 v _ -
AE) & 1 s
2 .
l —
1 N i R
. 7 S e E———— . ; 3 ‘:—-————"—“—"_' I
- f * i—r——-?aum.————! Setting %-?Ofié ' A . —— BT
Setting look sha_/ ; : ' : Setting adjust shaft
Setting adjust shaft & .
T - : - Terminal box | = Terminal bloc

A

13t

Z‘»J
(140)

{1te)

w \ , -
Y WA P RV :.

Pressure-proof

Pressure-proof
packing

packing type

// Conduit screw coupling type

2B pipe mount type

Panel mount type

Fig. 13-1
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14. DETAILS OF PRESSURE-PROOF PACKING AND CONDUIT TUBE PRESSURE-PROOF
¢ THREAD COUPLINGS -

Ring packing

Cable outer

QOuter

diameter

Inner diameterjdiameter

23

10.5

9.4
.99
10.1

12

10.6
11.0
11.4

29.6

14

11.9
12.0
125
12.8

156

13.1
13.6

Cable protector tube
connection screw

13.6
14.5

16.5

15.6

. The inner diameter of the ring packing and connection screw sho

PF1./2

PF3/4

PF 1

Teminal box

Washers

Ring packing

M6 lock screw

£

I\ Cable gland
i \, Cable clamp

Cable outer diameter

Tighten the cable gland to the pisition
where the inner diameter of the ring packing

becomes the same as the outer dimater of the
cable ( i.e.,the cable does not drop freely ),
then tighten it further by 0.5 to 0.8 tum.

Fig. 14-1

(2 Conduit Tube Pressure-Proof Screw Co_uph'ng Type

. The connection screw should be specified.

PF1./2
PF3./4

PF 1

Conduit tube co

nnection

sScrew

uld be specified.
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