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The temperature-resistance characteristic of platinum wire is internationally
utilized! ITS-900or measuring temperatures in the range ofJd 200 to 8500
Platinum thermal resistance bulbs are known to be most suitable when used
as temperature sensors which require extreme accuracy and stability.
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High Temperature Platinum Thermal Resistance Bulb

The platinum thermal resistance bulb is used to the measurement and monitoring for exhaust gas and steam
temperatures of the main engine of a ship. This resistance element, provided as a unit by depositing platinum
wires and internal conductors are to aluminum oxide bobbin, matches a thermocouple in mechanical strength.
The platinum thermal resistance bulb allows accuracy and stability even under such a strict environment as a
continuous high working temperature of 7000 .
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Low Temperature Platinum Thermal Resistance Bulb

The low Temperature platinum thermal resistance bulb is used to the measurement and monitoring for the
temperatures of lubricating oil, cooling water, and bearings of various ship-engines as well as the air temperature.
Since the delay characteristi€l response speedlis most important factor for low temperature use, this thermal
resistance bulb is so designed that its resistance element keeps excellent heat conductivity to minimize heat
which may otherwise develop in it. The adoption of double protection tube does not alJect the characteristics,
maintaining the same characteristics as those of single protection tube types.
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PLATINUM THERMAL RESISTANCE BULB

CONSTRUCTION
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The temperature thermal resistance bulb is composed of a resistor element,
inner wires, protection tube, and terminal box.

m The resistor element is classified into two types, one is for low temperature use, and the other
is for high temperature use.
The element spools for both types are made of oxidized alumina around which a platinum wire
and inner wires are welded and are unified.
The element spool for low temperature use is provided with an insulation tube at the inner
wires which are welded to the terminals through the terminal board.
The insulation tube and the terminal board use high quality ceramic as insulation material, Sleeve insulation tube
while the terminals use selected material which is excellent in stability against oxidizing and (for high temperature use)

Copper packing

Protecting tube
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1

o Sleeve (for high ﬂ»—f
reducibility atmosphere. § _temperature use) |
The el'ement spgol for high temperat.ure i§ en.closed in a sleeve t.ype insulation tu.bé.super- ‘ {)rz)s\lélaetion filling ‘
ceramic(] thus it is fully protected against vibrations and shocks which may occur while in use. i =k

The inner wires use nickel as material and welded to the resistor element. ‘t Element
The material of the protection tube is based on the standard of SUS 304. i ii
The terminal box is made up from Aluminum diecast casing. = ==
The wire pass-through fittings are based on the standard of JIS F8801,20a/15c. \H \H
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STANDARD TYPES & SPECIFICATIONS
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Nominal Resistance Current Class Operating Temp. Material of Tube Connecting
PTR-SD Pt100Q 2 00O 600 SUS304 3 Terminal
PTR-S Pt100Q 2 B 00O 600 SUS304 3 Terminal
PTR-LD Pt100Q 2 B 00O 300 SUS304 3 Terminal
PTR-L Pt100Q 2 B 00O 300 SUS304 3 Terminal
PTR-LN7 Pt100Q 2 B 0[O 200 SUS304 3 Terminal
PTR-A11 Pt100Q 2 B 0[O 100 SUS304 3 Terminal
PTR-SC Pt100Q 2 B 00O 700 SUS304 3 Wire
PTR-LC Pt100Q 2 B 00 300 SUS304 3 Wire
PTR-M Pt100Q 2 B 00 100 SUS304 3 Wire
PTR-M Pt100Q 1 A -200 O 100 SUS316 3 or 6 Wire
PTR-MN Pt100Q 2 B 00O 100 SUS304 3 Terminal
PTR-MB Pt100Q 2 B 00O 100 SUS304 3 Wire
PTR-FN Pt100Q 2 B 00 200 SUS304 3 Terminal
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CLASS & CHARACTERISTICS
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Nominal Resistance | Measuring Temperature| Mark | Standard Resistance Class A Class B
ooo gQno ooo gQno
Pt 100Q -200 O 18.52 + 0.55 +0.24 +1.3 + 0.56
Ro[1100.00Q -100 0 60.26 + 0.35 +0.14 +0.8 + 0.32
R1000J Ro[1 1.3851 0 : 100.00 + 0.15 + 0.06 + 0.3 +0.12
100 O 138.51 + 0.35 +0.13 +0.8 + 0.30
200 O 175.86 + 0.55 + 0.20 +1.3 + 0.48
300 M 212.05 + 0.75 + 0.27 +1.8 + 0.64
400 | 247.09 + 0.95 + 0.33 +23 + 0.79
500 g 280.98 +1.15 + 0.38 +28 + 0.93
600 H 313.71 +1.35 +0.43 + 3.3 + 1.06
650 O 329.64 +1.45 + 0.46 + 3.6 +1.13
700 | 345.28 + 3.8 +1.17
800 S 375.70 + 4.3 +1.28
850 390.48 + 4.6 +1.34
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The resistance thermometer sensors which are described in the brochure are standard models, and any resistance thermometer sensors can be
provided in any shapes or forms.
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PLATINUM THERMAL RESISTANCE BULB

RESPONSE CHARACTERISTIC
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RESISTANCE BULB LIST FOR SELECTION (FOR SHIP)
0000000000000000

000 Protecting Tube | 000 OO Terminal
gooo goomoao 00000mmO 0 0@ DI mmO oooos 0000 0w mo
Type Operating Temp. o D Ld Loa Loba LLa Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
200 15 G3/4,M24,M33
PTR-S 00O 600 o o 100, 120, 150 12 M24 ,M33 0
80,100,120, 150 12 G3/4
100, 120, 150 23/17
170, 200 23/20 G3/4
100, 150 20/17
PTR-SD 0 0 600 o o 200 21 M24 |
100, 150 23/17
200 23/20 M33
o o 100, 120, 150 12 G1/2,G3/4
PTR-L 00O 300 g
150, 200, 250 15 G3/4,M24
100, 120, 150
PTR-LD 0 0 300 o o 17 G3/4 ,M24,M33 g
170, 200, 250
200 15 G3/4 ,M24 ,M33
PTR-LN7 00 200 o o 0
80,100, 120,150 12 G3/4,M24 ,M33
PTR-A11 00 100 o o 100 19 O O
PTR-SC 100, 120, 150 12 G3/4,M24
PTR-SCD 00O 700 o o o 010
- 100, 120, 150 23/17 G3/4,M24
PTR-LC 100, 120, 150 12 G3/4,M24
PTR-LCD 00O 300 o o o 010
- 100, 120, 150 23/17 G3/4,M24
PTR-MN 00O 100 o o 0 12 G3/4,M24 020
G1/2,G3/4
PTR-M/MB 00 100 o o o O 48,10, 12 020
M24 ,M33
PTR-M
PTR-L -200 0 100 o o o o O 0 O g
PTR-LD
oooouooooonodoo
000 Protecting Tube | 00O 0O Terminal
ogood ooomoo 00000 mmO 0 0O¢ DI mmOd gooos 0000 00 mO
Type Operating Temp. o D oo oog oooo | ooo Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
100,120,150, 200 15 G3/4 , M24
MCA-S 00 750 o o M33  G1/2 |
100, 120 12 '
100, 120,150 23/17
200, 250, 300 23/20 G3/4, M33
MCA-D 00 750 o o O
100, 120, 150 18 G1/2
100, 120, 150 20/17 M24
100,120,150, 200 15 G3/4 , M24
MCA-HN1 00 750 o o |
100 , 120, 150 12 M33, G1/2
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

000 0O Application

ogoooo
Exhaust Gas

ooO0moomoComona
CFW, LO, FO, SW

oooo
Bearing

ompoooooo
Indoor , Freezing Ambient

ooobo ooooooo
Intrinsically Safety System

oono
Feature

oooooooo
gooooboboomoooooo
gooooog

Good Measurement Precision./Tough in
the vibration and shock resistance at high
temperature./Good Response.

oooooooo
O00oCcOoooomoooooo
ooooood

Good Measurement Precision./ Tough in
the vibration and shock resistance at high
temperature./Good Response.

ooooooboooooooooo
oooooomooooooo

Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Corrosion
Resistance.

10

oooooO0Oooooooooo
000000 ooooooo

Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Corrosion
Resistance.

10

ooopoooboooooooooo
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Good Measurement Precision./Good Response.
Good Vibration Resistance./Easy Maintenance.

10

0oo00o0oDmOooooooo
Good Measurement Precision.
Good Response.

11
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Good Measurement Precision./Good Response.

Tough in the vibration and shock resistance at
high temperature.

11

ooooo0OoOoooOooooo
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Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Corrosion
Resistance.

12

ooopooooooooooooo
oooooomooooooo

Good Measurement Precision./Good Response.

Good Vibration Resistance./Good Flexibility.

12

O0000oOoOOODmoOoOooooo
gooooooobooooo

The shape which can install to the bearing of
the engine, keeping the characteristics of the
standard model.

13

goooooooomoooooooo
gooooboooooboboo

The shape which can install to the related tank
and cargo parts, keeping the characteristics of
the standard model.

14

0 00O O Application

goooo
Exhaust Gas

000moOomoOomono
CFW, LO, FO, SW

gooo
Bearing

0o0moooooag
Indoor , Freezing Ambient

0000 ooooooa
Intrinsically Safety System

ooad
Feature

goooooomoooobooo
goooobooomoooooo
Wide Temperature Range./Good Response.
Tough in the vibration and shock resistance at
high temperature.

15

ooo0ooooooooooo
oooooooomoooooo
Wide Temperature Range./Good Response.
Tough in the vibration and shock resistance at
high temperature.

15

goooooooooooooo
gooboboommooobooooo
Wide Temperature Range./Good Response.

Good Vibration Resistance./Easy Maintenance.

16
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RESISTANCE BULB LIST FOR SELECTION (FOR LAND/PLANT)
0000000000000 000

000 Protecting Tube | 000 OO Terminal
oooo ooomog O0O000mmO | O0¢ D mmO OOO0O0s |00000OmO
Type Operating Temp. o D Ld Loa Lobe ooa Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
-200 0O 100
R-14 00O 350 o o 150, 200, 300 (3.2,4.8,6.4,8.0 O 0Jo.1
00 500
-200 O 100
R-35 00O 350 o o 150, 200, 300 |3.2,4.8,6.4,8.0 O 020
00O 500
-200 O 100
R-40 00 350 o o 150, 200, 300 |3.2,4.8,6.4,80 O 020
00 500
-200 O 100
R-90 00O 350 o o 150, 200, 300 [3.2,4.8,6.4,8.0 O 020
0 0O 500
-200 O 100
R-96 00O 350 o o 150, 200, 300 8.0,10,12,15 O O
00 500
-200 O 100
00 350
ME-101 o o 500, 750, 1000 8.0,12, 22 O O
0O 500
00 850
-200 O 100
00 350
ME-102 o o 500, 750, 1000 8.0,12,22 R1/2 g
00 500
00 850
-200 O 100
00 350
ME-103 o o 500, 750, 1000 8.0,12, 22 O O
0 0O 500
00 850
goooooooooonbon
000 Protecting Tube | 000 OO Terminal
oooo gpoomoo 00000 mmOd 0 0O¢ DI mmO gooos 000000 mO
Type Operating Temp. U D Ll Loa Lot ooa Standard Length | Outer Diameter | Attached Plug | Lead Wire Length
Single Double Cable T.B.
T-14 00 750 o o 150, 200, 300 [16,3.2,48,64 g 0Jo.1
T-35 00O 750 o o 150, 200,300 [16,3.2,4.8,6.4 O 020
T-40 00 750 o o 150, 200, 300 [16,3.2,48,64 O 020
T-90 00O 750 o o 150, 200,300 [16,3.2,4.8,6.4 O 020
T-96 00O 750 o o 150, 200,300 |8.0,10,12,15 0 O
ME-1 00 750 o o 500, 750, 1000 8.0,12,22 O a
ME-2 00O 750 o o 500, 750, 1000 8.0,12,22 R1/2 O
ME-3 00O 750 o o 500, 750, 1000 8.0,12,22 O g
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

000 0O Application

ooo

gooog 0O00mO0moomooa oooo 0@mOoOooooo |[obob ooboocooo Eegiiie 0
Exhaust Gas CFW, LO, FO, SW Bearing Indoor , Freezing Ambient | Intrinsically Safety System
0 0 0 0 0 oooooooo
gooooboboomoooooo
O O O O O ooooooo _ 17
Good Measurement Precision./ Tough in
the vibration and shock resistance at high
O O O 0 0 temperature./Good Response.
o oooooooo
O00oCcOoooomoooooo
o ooooood - _ 17
Good Measurement Precision./ Tough in
the vibration and shock resistance at high
© temperature./Good Response.
o goooooommoooboooo
oooooomooooooo
o Good Measurement Precision./Good Response. 17
Good Vibration Resistance./Good Corrosion
o Resistance.
o ooo0ooooOmooooooo
0ooo0DoODommooooooo
e} Good Measurement Precision./Good Response. 17
Good Vibration Resistance./Good Corrosion
® Resistance.
o goopooooooooooooo
o oooobobom@mooobooooo 18
Good Measurement Precision./Good Response.
o Good Vibration Resistance./Easy Maintenance.
o
o 0oo00o0oDmOooooooo
Good Measurement Precision. 18
o Good Response.
o
© goopooooooooooooo
o opooooboboomoooooo
Good Measurement Precision./Good Response. 18
o Tough in the vibration and shock resistance at
high temperature.
o
© ooo0oooomooooooo
o 0oo0DoO0moooooooO
Good Measurement Precision./Good Response. 18
o Good Vibration Resistance./Good Corrosion
Resistance.
o
000 O Application
ood
gooog QO00mO0Omoomooa oooo 0@mOoOooooo |[obob oococooo Eegiiie 0
Exhaust Gas CFW, LO, FO, SW Bearing Indoor , Freezing Ambient | Intrinsically Safety System
opooooooo
u 0 o o o Wide Temperature Range. 19
oooooooo
© © °© Wide Temperature Range. 19
opooooooo
°© © Wide Temperature Range. 19
oooooooo
°© Wide Temperature Range. 19
oooooooo
°© °© Wide Temperature Range. 20
oooooooo
© Wide Temperature Range. 20
oooooooo
© Wide Temperature Range. 20
- oooOooooo 20

Wide Temperature Range.
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PLATINUM THERMAL RESISTANCE BULB
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PLATINUM THERMAL RESISTANCE BULB
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PLATINUM THERMAL RESISTANCE BULB
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THERMO—COUPLE TYPES & DIMENSIONS
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RESISTANCE BLUB IN ADDITION; SPECIAL




PLATINUM THERMAL RESISTANCE BULB
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USE PRODUCTS T YPES & DIMEIQgI '

ME-102

ME-103
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RESISTANCE OF PLATINUM THERMAL RESISTANCE BULB

googgoogouogonad

Pt100Q [0 Ro=100.00Q 0 R100/R0=1.3851 UnitQ
Temperature | ) Temperature
000 100 0 000 0 100 200 300 400 500 600 700 800
0 60.26 100.00 0 100.00 | 138.51 | 175.86 | 212.05 | 247.09 | 280.98 | 313.71 | 345.28 | 375.70
4.07 3.91 3.90 3.78 3.67 3.56 3.44 3.32 3.21 3.10 2.98
10 56.19 96.09 10 103.90 | 142.29 | 179.53 | 215.61 | 250.53 | 284.30 | 316.92 @ 348.38 A 378.68
4.08 SI9S) 3.89 3.78 3.66 3.54 3.43 3.32 3.20 3.08 2.97
20 52.11 92.16 20 107.79 | 146.07 | 183.19 | 219.15 | 253.96 | 287.62 | 320.12 | 351.46 | 381.65
411 3.94 3.88 3.76 3.65 3.53 3.42 3.30 3.18 3.07 2.95
.30 48.00 88.22 30 111.67 | 149.83 | 186.84 | 222.68 | 257.38 | 290.92 | 323.30 A 354.53 | 384.60
4.12 SI05 3.87 3.75 3.63 3.53 3.40 3.29 3.18 3.06 2.95
-40 43.88 84.27 40 11554 | 153.58 | 190.47 | 226.21 | 260.78 | 294.21 | 326.48 | 357.59 | 387.55
4.16 3.96 3.86 3.75 3.63 351 3.40 3.28 3.16 3.05 2.93
.50 39.72 80.31 50 119.40 | 157.33 | 194.10 | 229.72 | 264.18 | 297.49 | 329.64 360.64 390.48
4.18 3.98 3.84 3.72 3.61 3.49 3.38 3.26 SHIIS 3.03 '
60 35.54 76.33 60 123.24 | 161.05 | 197.71 | 233.21 | 267.56 | 300.75 | 332.79 | 363.67 0
4.20 4.00 3.84 3.72 3.60 3.49 3.37 3.26 3.14 3.03
70 31.34 72.33 70 127.08 | 164.77 | 201.31 | 236.70 | 270.93 | 304.01 | 335.93 | 366.70 0
4.24 4.00 3.82 3.71 3.59 3.48 3.36 3.24 SHItS 3.01
.80 27.10 68.33 80 130.90 | 168.48 | 204.90 | 240.18 | 274.29 | 307.25 | 339.06 | 369.71 0
4.27 4.03 3.81 3.69 3.58 3.46 3.35 3.24 3.12 3.00
-90 22.83 64.30 90 134.71 | 172.17 | 208.48 | 243.64 | 277.64 | 310.49 | 342.18 @ 372.71 0
431 4.03 3.80 3.69 857 3.45 3.34 3.22 3.10 2.99
-100 18.52 60.26 100 138.51 | 175.86 | 212.05 | 247.09 | 280.98 | 313.71 | 345.28 | 375.70 O

(Remarks)prepared according to JIS C 1604-1997.

JPt100Q [0 Ro=100.00Q 0 Ri00/R0o=1.3916 UnitQ
Temperature ) ) Temperature
000 100 0 000 0 100 200 300 400 500 600
0 59.57 100.00 0 100.00 139.16 177.13 213.93 249.56 284.02 317.28
4.13 3.98 3.97 3.85 3.73 3.61 3.50 3.38 3.26
10 55.44 96.02 10 103.97 143.01 180.86 217.54 253.06 287.40 320.54
4.15 4.00 3.96 3.84 3.72 3.61 3.49 3.37 3.24
20 52.29 92.02 20 107.93 146.85 184.58 221.15 256.55 290.77 323.78
4.18 4.01 3.95 3.82 3.71 3.59 3.47 3.35 3.24
.30 47.11 88.01 30 111.88 150.67 188.29 224.74 260.02 294.12 327.02
4.20 4.02 8108 3.82 3.70 3.58 3.47 3.35
-40 4291 83.99 40 115.81 154.49 191.99 228.32 263.49 297.47 0
4.23 4.03 3.92 3.80 3.68 3.57 3.45 3.33
50 38.68 79.96 50 119.73 158.29 195.67 231.86 266.94 300.80 0
4.26 4.05 3.91 3.79 3.68 3.56 3.44 3.32
-60 34.42 75.91 60 123.64 162.08 199.35 235.45 270.38 304.12 0
4.30 4.06 3.90 3.78 3.66 3.54 3.42 3.31
70 30.12 71.85 70 127.54 165.86 203.01 238.99 273.80 307.43 0
4.32 4.08 3.88 3.77 3.65 3.54 3.42 3.29
.80 25.80 67.77 80 131.42 169.63 206.66 242.53 277.22 310.72 0
4.34 4.09 3.88 3.75 3.64 3.52 341 3.29
-90 21.46 63.68 90 135.30 173.38 210.30 246.05 280.63 314.01 0
4.32 4.11 3.86 SNS 3.63 SESH SISO 3.27
-100 17.14 59.57 100 139.16 177.13 213.93 249.56 284.02 317.28 O

(Remarks)prepared according to JIS C 1604-1989.
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PLATINUM THERMAL RESISTANCE BULB

TYPE APPROVAL OF
THE CLASSIFICATIONS

oo obdooouoboobod

O NK,LRS,DNV,BV,GLR,KR,ABS,RINA,CCS

0 OPTION OF THE RESISTANCE BULB
0 000000000000000

ggoboobobooboboboooobbooooobbboobo
goooooooobdoobobobbbobbobbboboogg o
oooooooPTR-2S,25D,2SC,PTR-2L,2LD,2LN70

The platinum thermal resistance bulb which are described in the brochure are standard models,
and any resistance bulbs can be provided as shapes/others.

(EX.DOUBLE ELEMENTS MODEL:PTR-2S SERIES,PTR-2L SERIES)

SPECIFICATION OF RESISTANCE BULB

odobogboobobbd

000000o0oooooooooooDooooooooo
Please fill in the following items when ordering to our company

O
O
O
O

sfafalals
2

3 ogooooooo
Service Range(°C)
4 000 Pt100Q /JPt100Q
Resistance Symbol Pt100 or JPt100
5 000 LOODOO (mm)
Protecting Tube "L" and "D" Size(mm)
6 goooo
Size of Screw
7 aoooooo
Cable Gland Size
8 ogoooon v ON
With Protecting Well esl 0 orl I No

oooooooo
9 Ship Yard O Ship Name O

ogoooooo
Ship No. O Delivery Date

lo Jodl No. DO OO
Engine No. and Engine Type
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What is Thermo-Couple?

Joodon

goboobooooooobOobOoooooooooobbooooo
jg20000000000000000000O0O0O0O0O0O0O0OOO0O0OOOOOOOOOOOCD 200000000000000OO0
goooooooooooooboooooooboobooboL@moboOoooooooboboboobOOoOooooOobobobooooOoooboo
goobooooooooooboboooobbobooooboboobooooobooboooooooboooooobooobo g

U Thermocouple has been developed in order to measure the temperature by making use of Seebeck effect.

2 types of metal are connected, one to become as a hot junction tip and the other as a reference junction tip (output terminal
side). If the temperatures at these 2 tips are made different, a thermo-electromotive force having a constant relationship with that
temperature difference is generated. Here, if you keep the reference junction tip at a constant temperature, you will know the
temperature at hot junction tip.

Thermocouple is a sensor in which this principle has been incorporated. It is the best sensor among all contact type temperature
sensors and can measure in the range of highest temperature.

....... S ‘
g 1° | .
]
pobe 000 ! oo !
_ _ X o looo
. o O
....... |

oooooOooobooOoobOooooOoooOoOoOoOoooboo0oOoOoOoO0OOOOO0O0OOOOO0OOO00O0COOOO0O0O0OO00O0O0OO
ooooOooooooo

0 The temperature of reference junction tip can be kept at constant by, for instance, putting it in an icebox. However nowadays,
because a temperature compensating circuit has been built in the current standard temperature measuring device, connection to

the measuring device is performed by extension lead wire.

[0 Standard Type & Specifications

gogoboogooogo

[0 [0 O SPECIFICATIONS
EYEE og oo goooboOmooooo gooomooo od
Kind Class Operating Temp. Material of Tube Remarks
MCA-D K 2 o0 750 SUS304
MCA-S K 2 o0 750 SUS304
MCA-HN1 K 2 o0 750 SUS304

ogoooo0ooooooOooooOooooooooooo
NOTELU In addition, please ask separately about special specification.
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THERMO-COUPLE

The Kind of Thermo-Couple

og | gooooo gogd Summary
B 6000 15000 O00MOO000030% 000000000 |000OJPt-30Rh
Oi17oonon D0 OO0O0O6%IOO0O0O0ODOOO 00 Pt-6Rh
17000000000 O0OODOO0O0O | Can be used for long hours in an atmosphere of
000000OO000oODoo00OoO0O0 | oxidation and inert gas at a temperature up to 17000
goooooooooo Cannot be used in an deoxidization atmosphere or in
any metallic vapor.
R 00 14000 D0 ODOO0OO013%0O000000000 |00MPt-13Rh
O1eo00 0 |(DOMOOO oompt
g0oO0oooooooooobooood | This type is most used among precious metal type
goooo thermocouples and has a stable nature.
0000o000oo@oOdoooooo | strong against oxidization atmosphere and weak
oomoooooono against deoxidization atmosphere.
Also weak against hydrogen and metallic vapor
atmosphere.
S 00 14000 |0 O0O00O010%000000000 |00MIPt-10RK
O1eoo0 0 |(HOMOOO gommpt
gdoooomooooooooooo Stability is excellent. Other characteristics are the
same as R thermocouple.
N |-200 0 10000 |D0M 00000 MOOOOOOO0O0OOOO |00MDNi-14.2Cr-1.4Si
0] 120000 oooo 001 Ni-4.4Si-0.15Mg
Jo0MOoooooDoooooooooood | This type was developed in order to eliminate the
O weak points of K thermocouple.
KOOOOOOOOOOoooooooog | By increasing the contents of Silicon and Chromium,
gosioccoooooooooooonO | the acid resistance at high temperature has been
000000MO00000000000000 | improved and the short range ordering characteristics
oooooooooog have been reduced.
000000000000 0O000D0O000 | Because not used so much, its features have not been
fully utilized yet.
K [-200 0 10000 00 00000 O OMmM OOO0O0O 00 Ni-10Cr , 00 M Ni-2Al-2Mn-1Si
0] 12000 0 00000000000 00000000 | Presently, most used for industrial purposes and its
jJmzoo0d00doOoOOoOooOOn | price is less expensive. It can be used at a temperature
000000000 mooooon | up to 12000. The linearity of thermo-electromotive
joooooooooboomooo force is excellent, strong against oxidization atmosphere
and metallic vapor, but weak against deoxidization
atmosphere] sulfur dioxide, etc.[]
E |-2000 7000 0000000 IDOMMOO0OO0O0O0O0O |O000OJNi-10Cr 00 Cu-45Ni
0800000 00D O00000000000o0o00 | strong against oxidization and inert gas, but weak
oood against deoxidization atmosphere.
00000000 00O00oooooOg | The resistance of thermocouple element wire is large
ooooo and change by temperature is small.
J00000DO0DoooooooooOg | The thermo-electromotive force is the largest among
goooooo all thermocouples presently put in actual use.
J 00 6000 |DO0MO0OOmMmOOO0CoOoo 000 99.5Fe , 000 Cu-45Ni
075000 D0 o0oooooooooooog | strong against such deoxidization atmosphere as
ooo hydrogen, carbon monoxide, etc.
gboboooDomomooooog Although the linearity is good but( +[ Ping tends to
get rusty.
T |-2000 3000 ODOMOO0OIDOMOOOOOOOO 000 Cu ,00M0 Cu-45Ni
035000 oidoOoooOoooooooooood | This thermocouple is the only type for which the

goooboooobooooooooomo
goood

temperature error around OO is compensated. Suitable
for deoxidization atmosphere at low temperature. Heat
conductivity error is large.
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Tolerance to Thermo-Couple

Jobooodd

oog 000000 (2)0Classification by tolerance (2)
Type OO0 00OClass 1 00000 Class 2 OO000OClass 3
opooo 0 0 6oo0 0 Oo8oo0OO
Temp. Range 60000 TO 8000
00O Tolerance O O + 40
B oooo . 6000 001700000 g8oo0 o Oi1izooO OO
Temp. Range 60000 TO 17000 80000 TO 17000
00 0O Tolerance O + 0.0025]|t| + 0.005]|t|
oooo ogooOdi1iooCOO ooogoeooddnO 0
Temp. Range oooTO11000 oo TO 6000
000 Tolerance + 10 +1.50 g
RS oooo q 6000001600000 .
Temp. Range 60000 TO 16000
00O Tolerance O + 0.0025]|t]| O
opooo 40000375000 -4000 0333000 6700040000
Temp. Range -4000TO 3750 -4000TO 333 -16700TO 400
00O Tolerance + 1.50 + 2.50 + 2.50
N oooo 3750001000000 3330001200000 -200000-167000
Temp. Range 37500 T0O 10000 33300 TO 12000 -20000TO-1670
00O O Tolerance + 0.0041]t| + 0.0075]|t| + 0.015]|t|
oooo -40000375000 -4000 0333000 -le700 040000
Temp. Range -4000TO 3750 -4000TO 3330 -16700TO 400
00 O Tolerance + 1.50 + 2.50 + 2.50
K oooo 3750001000000 3330001200000 -200000-167000
Temp. Range 37500 T0O 10000 3330 0TO 12000 -20000TO-1670
00O O Tolerance + 0.0041|t| + 0.0075]|t| + 0.015]|t|
oooo -400 00375000 -4000 0333000 -le700 040000
Temp. Range -4000TO 3750 -4000TO 3330 16700 TO 400
00O O Tolerance + 1.50 + 2.50 + 2.50
£ oooo 375000800000 333000900000 -200000-167000
Temp. Range 37500 TO 8000 33300 T0 9000 -20000TO-1670
00O O Tolerance + 0.0041|t| + 0.0075]|t| + 0.0157|t|
oooo 40000375000 -400 00333000 0
Temp. Range -4000TO 3750 -4000TO 3330
00O O Tolerance + 1.50 + 2.50 g
J oooo 375000750000 333000750000 O
Temp. Range 37500 TO 7500 3330 0T0O 7500
00O O Tolerance + 0.004]|t| 0.0073]|t| O
oooo 40000125000 -400 00133000 -6700dO40000
Temp. Range -4000TO 1250 -4000TO 1330 -6700TO400
- 000 Tolerance + 0.50 +1.00 +1.00
oooo 125000350000 133000350000 -200000-67000
Temp. Range 12500 T0O 3500 13300 TO 3500 -20000 TO-670

0 0O 0O Tolerance

+0.004]|t|

+ 0.0075]|t|

+ 0.015]|t|

omooooooOo0ooo00ooOOoooo0oobOo00oooOooooUooOoUoDoO0UoDOoOUOoDoOoOoOoOOoobDoOooo
NOTES(2)0 Tolerance means allowable maximum of the remainder of the temperature converted from thermoelectromotive force

00 00 O Ousing the table of the reference thermoelectromotive force subtracted by the temperature of measuring junction.
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THERMO-COUPLE

Table for "K"standard Thermo-Electromotive Force

KOODOoOdgogoooood

oopv

oo@)

K. 0 10 20 30 40 50 60 70 80 90
-200 5891 | -6035 | -6158 | -6262 | -6344 | -6404 | -6441 | -6458

-100 -3554 | -3852 | -4138 | -4411 | -4669 | -4913 | -5141 | -5354 | -5550 | -5730

0 0 -392 778 1156 | -1527 | -1889 | -2243 | -2587 | -2920 | -3243
oo@)
. 0 10 20 30 40 50 60 70 80 90
0 0 397 798 1203 1612 2023 2436 2851 3267 3682

100 4096 4509 4920 5328 5735 6138 6540 6941 7340 7739
200 8138 8539 8940 9343 9747 | 10153 | 10561 | 10971 | 11382 | 11795
300 12209 | 12624 | 13040 | 13457 | 13874 | 14293 | 14713 | 15133 | 15554 | 15975
400 16397 | 16820 | 17243 | 17667 | 18091 | 18516 | 18941 | 19366 | 19792 | 20218
500 20644 | 21071 | 21497 | 21924 | 22350 | 22776 | 23203 | 23629 | 24055 | 24480
600 24905 | 25330 @ 25755 | 26179 | 26602 | 27025 | 27447 | 27869 | 28289 | 28710
700 29129 | 29548 | 29965 | 30382 | 30798 | 31213 | 31628 | 32041 | 32453 | 32865
800 33275 | 33685 | 34093 | 34501 | 34908 | 35313 | 35718 | 36121 | 36524 | 36925
900 37326 | 37725 | 38124 | 38522 | 38918 | 39314 | 39708 | 40101 | 40494 | 40885
1000 | 41276 | 41665 | 42053 | 42440 | 42826 | 43211 | 43595 | 43978 | 44359 | 44740
1100 | 45119 | 45497 | 45873 | 46249 | 46623 | 46995 | 47367 | 47737 | 48105 | 48473
1200 | 48838 | 49202 | 49565 | 49926 | 50286 | 50644 | 51000 | 51355 | 51708 | 52060
1300 | 52410 | 52759 | 53106 | 53451 | 53795 | 54138 | 54479 | 54819




gobbboooggod
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gooboobogoo

Comparison with resistance temperature detector(RTD)

goboboobooooooobbooooooobobooboooo

goooOoO0oOoooooOoboooooooooooooo
oooo

gooooOooooooooOoOoOOOOOooOooooo
gooooboooooboooo

gobooo0ooOoOobobocoooooboooooooooon
ooo

When selecting a thermo-couple

goboobooooboobuoobobuoobboobooboboUbboUobooboooog
When selecting a thermocouple, pay your consideration to the temperature range for use, required configuration,
atmosphere of use and the nature and responding ability of the item subject to temperature measurement.

B, R, S, K and E thermocouples are strong against oxidization
but weak against deoxidization. On the other hand, J and
T thermocouples are strong against deoxidization but weak
against oxidization. However, these types of thermocouple
have no serious trouble in any atmosphere if no hydrogen is
present when protective tube is used.

You can use K thermocouple in a temperature atmosphere
up to 1000°C. However, if you want to use for a long
period of time, or improve the measuring accuracy,
it is recommendable for you to use B or R or S type
thermocouple, which is an expensive one, though.

In a temperature atmosphere of 1000°C or less, K
thermocouple is less expensive and used in general.

For measuring in a temperature atmosphere of 400°C
or less, J thermocouple or E thermocouple, which has a
large thermo-electromotive force, is used. In a temperature
atmosphere between 250°C and below zero, T thermocouple
is used. However, K thermocouple is used in general in
relation to the peripheral devices.

Because T thermocouple has considerably a large thermo-
electromotive force, it can be used for measuring with
accuracy in a temperature range between -200°C and 350°C.

B thermocouple requires no extension lead wire. Its nature
is stable when compared with R thermocouple. The degree
of its deterioration in a deoxidization atmosphere is slightly
lower than that of R and S thermocouples.

The heat capacity of temperature detecting element of RTD
is larger than that of a thermocouple.

In an atmosphere where vibration or impact is considerably
large, a thermocouple has an advantage over RTD.

RTD is suitable for accurate measurement in an atmosphere
of minus temperature and in the neighborhood of room
temperature.

Because RTD requires no compensation for reference
junction tip and extension lead wire, the total measurement
error can be made smaller.

RTD can measure at 1 digit higher accuracy level than
thermocouples.
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

goobobogdao

Setting depth and position

bbb oooobboo b 0o ooooboo o
In order to measure the temperature accurately, you should pay your careful attention so that the temperatures of an
item subject to measurement and the temperature detecting element become the same.

01
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03
04
05

06

ogooooOoOoooOoOobobooOoOoOOoOOboOoOoooooo
goodobooooooobOooooooonoaso 2000
gooo00O00b 100 15000000000000

ooooooooo0obooooobooobobooOoooooboo
Do00o0o00oo0ooboooooopboooooo

go0ooo0oooooooooocoooooooOoboooo
goooOoOoooooooooOooOoOOOoOOoOOoooboooo
ooo

goooooobbboboooooobooooooooboooooo
ooboobooboooooboOoboobobbbobooOooodg
gooooooobo

ogbooooooobooooooobooooooOooooono
goooboooobooobcoooooo

oooOoooOoooooooboooboooo

gooooooboobobocooooooobood

pgobobooooooooooooooooboboOoooooooo
0 0oooooo

gboooooOo0oooooOoOoooooobooooboonoo
0 0ooooo

When a sensor is set as deeper as possible, the impact
of wall temperature and ambient temperature against
the sensor becomes smaller. When measuring in a high
temperature atmosphere, it is recommendable to keep the
insertion depth at 15 to 20 times of the sensor’s diameter
when covered by a metal protective tube and at 10 to 15
times when covered by non-metal protective tube.

It is desirable that the heat capacity of a sensor is smaller
than the item subject to temperature measurement and such
thermal conditions as conductivity and convective flow do not
change.

When measuring in such a high temperature atmosphere
as the protective tube becomes soft and bends, insert the
sensor vertically or equip it with an adequate holder.

When any noise should be generated in the output by any
induced fault from power cable etc., change the setting
positions of the sensor and lead wire or shield the lead wire.

In order to reduce the error in measurement caused by any
heat loss from the protective tube, it is recommendable to
protect the exposed portion(s) of protective tube as far as
possible.

The case of a measurement of fluid temperature within the
piping is shown in the sketches below.

a) When the pipe diameter is relatively large and sufficient
0 insertion depth can be secured.

b) When the pipe diameter is small and sufficient insertion
0 depth cannot be secured, set the sensor obliquely against
O the flow direction.

¢) When the pipe diameter is further smaller, secure a convex
0 portion or set on the curved point.

[J Temperature measurement of piping line
guouooooon
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Cause of measurement error
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If you use a thermocouple for long hours at the overheat limit
for use, an error could occur to the thermo-electromotive
force because the quality of thermocouple material may
change.O

When thermocouple circuit resistance is strong and if you do
not pay attention to the input impedance of the instrument,
the display on the sensor may become incorrect.

The insulation resistance of magnetic tube insulating the
thermocouple element wire drops at a high temperature
range of 800°C or more, which may cause any error in the
displayed value or printing turbulence of the recorder.

If any soot or dust should adhere to the protective tube in a
high temperature range, the heat resistance will increase,
causing the measured temperature to become lower than the
actual temperature.

When measuring the temperature through a hole of brick
layered furnace, pay your attention no cool air should enter
through any cracked joint.

If you total the error arising from thermocouple, extension
lead wire, display device (compensator for reference junction
tip), etc, it becomes unbelievably large error in total. The
sketch indicates the maximum total error permitted by
JIS. Even when actually measuring at 200°C, the error is
generally kept within + 3°C.

[0 Maximum total error permitted by JIS
aJiIstoodoooooooonn

Item subject to temperature Thermocouple Class 2 Extension lead wire Class 2 : + 30 Display Class 0.5 (max. 10000 ) Total error
measurementd 0 000 oooooood O00o00oO0o0o £ 30 (00000000 o5(max.10000) OOOO
2000 + 2.50 + 30 + 50 + 10.50
8000 + 60 + 30 + 50 + 140

Q7

oooooooobooooboooooooooooooo
goooooboboooo0o0000000000b00000
pgobooooooOooooo isoobobbboobooooo
ooooo

When the temperature should exceed the level around
room temperature, the error of extension lead wire reaches
considerably high value, as shown in the sketch in the right
column. It is recommendable that the temperature at the
contact point of thermocouple with the extension lead wire
be kept as low as possible. You should be careful so that its
temperature never exceeds 150°C.

VX
] /
7 ,VX
o 0 6/wx
O 5 5
FO 4 D/4
0 3 3 WX
FO 2 21 KX
LT 01
1 1 1
L0y 150, 4
FO 2 2—KX
FO 3 03
4 04
FO 5 0s

cAOOOOoOOoOooono
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PLATINUM THERMAL RESISTANCE BULB

& THERMO-COUPLE

Others

0000000000000 odoooooooooogg For the sensor of lead wire type, be careful not to insert its
0oooooo sleeve together into the item subject to measurement.

2 Jooooooooooooooooooooooooogod If you use the sensor of sheathe type by extending its bent
ooooooooOoooooooooooooooo portion, it may be disconnected inside or any deformation

could occur to its element wire.

0000000000000 0000O000000O000O0 If the outside diameter of a sensor is made larger, its nature
@ 3 Joo0o000000000000ooooo of corrosion proof and heat resistance will become better.
However, the speed of its heat response will become slower.

In general, the speed of RTD is slower.

00000000000 Oooooooooooooooog When measuring the temperature of any gaseous body
0000000000000 oooooooooooon flowing at high velocity, any heat will be generated by its
ooooooooo compressibility or internal friction, which may cause a case a

temperature higher than the actual one is indicated.
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000000 O

e O OOOUTLINE

. Dboobobobbo0oo0bbobOODbe4d
S 20mAMOO0DDOO0DO0O0OO0ODOO0OO0
. oopoooooOoboOooOO0oOoDbOoOobooOooDo

SMP-M Series Pressure Transmitters are
a device for converting pressure variations
. into electrical signals (4-20mA DC) with
: high fidelity. And the pressure element is
: made by spattering thin film of strain gauge

i gm, so be made compact.
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: PRESSURE SWITCH
0 oooooo o

: o 0 OOOUTLINE

O000000DON-OFFO 0000000000000 m00
OOON-OFFO 0000000000000 0000
ooooooo@oooomoooooooooooon
Oo@moooooooob@mooooooooooooono

Pressure Switch of SMW & SMWB Series is a
switching device with the ON-OFF function being
operated by detecting pressure. The pressure
difference necessary for ON-OFF operation of the
switch is in a small range so that the pressure
setting can be optionally changed by an adjusting
mechanism. This product is available to use for
control, protection or alarm of the main engine,
auxiliary machinery on the board and so on.



PRESSURE TRANSMITTER

PRESSURE TRANSMITTERo ooooo O

Yol
[Te}
<
N

0000

s J0000MO0O0O0O0OOO0O0OOOooo
Wall mounted type and Easy Maintenance.

" 0000000000 UDO0DOU0DOOoUOooooo
Explosion-proof, intrinsically safe type which can install to the
danger place is also available.
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3 — 0000 00000
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» 000000000 O0O0OCO0ODO0OOoMe1O00
Block type for Narrow Space. (TYPE, MC1)

= 00000000 O0O000C0000O
For a connector method, wiring is easy.

B[O
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0000 ! 0000 5| =
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» JO000OD0DOODOODOOOCoOobOO
For Pipe Fitting.

= 000000 OO0CoOoooOoog
For a connector method, wiring is easy.
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PRESSURE TRANSMITTERo ooooo O

945

7

R

= 0002mOCOO0O0OOOODOOOOODODDOOOODCOOOOOOCOOOO0O0OOO
Anti Vibration type. (compact, With a cable of 1m)

» 0000000000 OOOO0O0OCOOOOOOOOOOOObDOOO
Suitable for the setting to the bad environmental place at
high humidity because of the good dampproofness.

SMP-MBS
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s J0000MO0O00O00OO0DO0OO0OOOoooO
Wall mounted type and Easy Maintenance.

DIFFERENTAIL PRESSURE TRANSMITTERD noooo o

» J0000MOO0oOoooooooouoo
Wall mounted type and Easy Maintenance.
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PRESSURE TRANSMITTER

e [0 0O OOSPECIFICATONS

0 OOMPa[bar]

ooo 00 | OODOO  PRESSURE RANGE
SMP-MB | SMP-MC | SMP-MT | SMP-ML |SMP-MB5 | SMP-MD
TYPE A | 0001 [oO 1]
ooo B | ooo2 [o0 2]
0, 0,
POWER SUPPLY DC24VT 0 25%0 0 30% 0 Cc | oDo3 [oO 3]
D | 0004 [oO 4]
oooooo
POWER SUPPLY RIPPLE Sl (G OE E|o0oe [00 6]
oooo et 20mA F o0 1 [0D10]
OUTPUT SIGNAL G | 15 [0O015]
H | oO2 [0O 20]
oo 550Q at DC24V 500Q
LOAD RESISTANCE K o025 [o0025]
L | 0035 [oO 35]
ooad .
0, 0,
ACCURACY + 1.0%F.SO+ 0.5%F.S.option M ods5 [oO50]
N | 007 [oO 70]
Oooood
0, 0,
TEMP. DRIFT + 0.03%F.S.0 0 + 0.05% P | 0010 [00 100]
Q | o015 [0O 150]
Qoo 15Times of max. press. Range] 0000000150 U | 0025 [00250]
OVER LOAD
vV | o035 [oO 350]
PRDO'IE'lEETII]ON IP54 IP55 IP54 W |0o0100 [0100]
Y 001004 [D10 4]
ooooooon 0000000000D00000
CABLE GLAND JIS F8801 15 0 46012 | JISF880115 SoonEElt
SO O If you need another specifications,
' 0 Please contact us.
COLOR Maker's standard0 00000 O
Qoo sSus SuUS, BS sSus SuUS SuUS BS
0oo CONNECT PORT ’
MATERIAL - .
oo Aluminium . Aluminium
CASE Diecasting Aluminium- Block Diecasting
oo 540 340 350 400 800 1.8k
WEIGHT g g g g g oKg
oooo
OPERATION TEMP. H200 7on 0t 500
oooo
COMPENSATION TEMP. ol £l
oo 50 25Hz+ 1.6mm, 250 100Hz 4G
VIBRATION RESISTANCE - '
DE$CD EMI RESISTANCED EMIO O O

e [ 0O OUOCONNECTION DIAGRAM

1\
+
PRESSURE ) + POWER
TRANSMITTER A\ 4t 20mA DC — SUPPLY
A4
+ —
LOAD
MAX.550Q

AT POWER SUPPLY 24V DC

0000000000000 0000M0U0000O00D0D0O0O000oDooO
0 Specifications may change without notice.
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PRESSURE SWITCHb oooooo o

SMW

PRESSURE SWITCH

£
£
z
z
g
5
8

120
103

e 0 OO0
0 OUTLINE DRAWING

e U 0O OOSPECIFICATONS

00000 00000
o000

s JO000O00ODDODOOOOOOO
Pressure setting optionally changed by adjusting mechanism.

s J0000OOD0bOoocbobOoboboobooo
Wall mounted type and Easy Maintenance.

SMWB

e 0 0OOO
O OUTLINE DRAWING

30

o=

01020
96

S %
R4
“30°.ST0P BOLT

= 000000000000000
Pressure setting optionally changed by adjusting mechanism.

s 00000000 O0Ooboooogo
Block type for Narrow Space.

» 000000 OODOoDOooOooooo
For a connector method, wiring is easy.

05 MEIYO ELECTRIC Co.,Ltd.

VIBRATION RESISTANCE

e SMW-C32 | SMW-C66 | SMW-P11 | SMW-P31
000 MPal
RANGE 0002003 | 0006006 | 01010 10035
00 [0 MPad
ACCURAGY + 0,02 + 004 + 004 + 010
LOW/HIGH | LOW/HIGH | LOW/HIGH | LOW/HIGH
0 OCMPall | Googi001s/ | 0.01500.03/ | 0.0210.045/ | 012010.24/
DIFFERENTIAL | 00100.027 | 0.01870.045 | 0.0300.07 0.200.39
00000 MPad
VAX PRESS 1.0 15 15 3.8
oooo 100mQ 00
62 5 CONTACT RESISTANCE | LESS THAN 100mQ
1
nooo DC500V00 00 100mQ 0 O
INSULATION RESISTANCE | NOT LESS THAN 100mQ AT DC500V MEGGER
f* 0oo AC1500V0 10 00000
HIGH VOLTAGE | WITHSTAND AC1500V FOR ONE MINUTE
oooo
proTECTION | IS F 8007 1P56
0Dooooo
CABLE DIAMETER |® 7H® 12 12mm0
- ooo 0oooooo
- COLOR MAKER'S STANDARD
' ooo
VATERIAL BODYJADC CONNECTIBS
ooo 0 1.1kg
WEIGHT APPROX. 1.1kg
oooo
MAX ALLow TEMP, | 2T 7O
ooo 106

e 0 0O OOSPECIFICATONS

e SMWB-A | SMWB-B | SMWB-C | SMWB-D | SMWB-F
0000dMPal D1:0.300.6
RANGE 0.0200.13 | 0.0800.21 | 0.170 0.36 D2:050 1.1 0.800.6
00 @ MPaD
ACCURACY + 0.01 | £ 0.013 | £ 0.015 | = 0.10 + 0.20
0000 MPal
DIFFERENTIAL 0.02 0.02 0.02 0.09 0.09
00000 MPad
MAX.PRESS 15 15 15 3.0 3.0
ooono 100mQ OO
CONTACT RESISTANCE | LESS THAN 100mQ
oooo DCsoovOIOOO100mQ O 0O
INSULATION RESISTANCE | NOT LESS THAN 100mQ AT DC500V MEGGER
ooo AC1500VvO 1000000
HIGH VOLTAGE WITHSTAND AC1500V FOR ONE MINUTE
oooo
PROTECTION JIS F 8007 IP65
oooood
CABLE DIAVETER | @ 70@ 12 12mm0
ooo ooog
COLOR SILVER
ooo
MATERIAL BODYJADC CONNECTIADC
ooo 00.3kg
WEIGHT APPROX. 0.3kg
oood
MAX ALLOW TEMP. 0100850
ooo 10G

VIBRATION RESISTANCE




ACCESSORIES

DAMPERC oooo D TANK SIPHON/PIPE SIPHON

o | L [omENsONS/ D goooobooooboboooobo o TANK SIPHONI 000000000

oo
did2| A F M-TL | DIMENSIONS/0 (1 mmO
00 ld1,d2| A B

D1 | BS G3/8 40 | 18 el

D2 | SUS | G3/8| 40 18
D3 BS |G1/2| 42 20

TS1| BS |G3/8| 161 | 18
TS2 | SUS |G3/8| 161 | 18
TS3 | BS |G1/2| 163 | 20

D4 | SUS |G1/2| 42 20

« WEIGHO O 000.2kg
« USE PRESSO O 0 OO20MPa

TS4 | SUS |G1/2| 163 | 20

e 0 0O OOOUTLINE DRAWING
000000000 00000

« WEIGHO O DO01.6kg
« USE PRESSO O 0 O015MPa

Ao PIPE SIPHONT 000000000
] I
g8 | b 3] No. | MTL | DIVENSIONS/(1 (e
s\g B '*"’J ! + 00 OOOUTLINE DRAWING 00 | g1d2 A
N s
I ‘ a 0B 0 TANK SIPHONO PS1| BS | G3/8 215
T omoo OOx00 000 Ps2|sus | Ga/g | 215
s J000000O000O0Ooooa PS3 | BS | Gl1/2 217
It for the intense measurement point of the pulsation. PS4|sSUs | G1/2 217

« WEIGHO O 000.4kg
« USE PRESSO O 0 OO20MPa

TEST PIECEcooooooo O PIPE SIPHONDO

MTL g =
1
i ez g
) )
™1 BS =
o
™2 sus

« WEIGHO 0 000.3kg

« USE PRESSD O O DO020MPa =opoooonoono oo

A measurement thing uses it in the case of a high temperature.
= J000000000000000

oo
‘ ‘4 It for the intense measurement point of the pulsation.
e 0000 % </ = . 777”‘%
DOUTLINE &[5 ‘ Tr j‘
ODRAWING <
16
47 18 3 GAUGE VALVEo ooooooo
68
FOR CUT PIPING ATTACHMENT
s 00000000000 oobooDoobob o ooooooo
It as the divergence of the measurement line or a test port. MTL| DIMENSIONS/0 [ mmOJ

NO.
UOlL|H|B|D|R

¢

V21| 6 | BS | 47 |38 14 25 1/8
6
8

V22 BS | 51|38 14 | 25 1/4

V23 BS | 55|52 17 |32 |1/4

TEST BLOCK®D oooooono \ ol e Tee e 10 o o

V2512 BS |64 54|21 32 |3/8

NO. o « WEIGHD [ 0010.2kg
« USE PRESSO 0 0 007.0MPa
‘ V1 BODYJAL
\ PLUGTBS BUILT-IN DAMPERO 0000000 0
WEIGHD 0 0000 NO M'TL| DIMENSIONS/C (1] mmQ
» O O OJOUTLINE DRAWING |80) d1 | bxE |A|B|C

* USE PRESSD O 0 OD.0000 V11| BS | G3/8 |21x 24.2/50/30|13

V12| SUS | G3/8 |21x 24.2/50|30/13

e 0DODO 0ooo 24 « WEIGHO 0 0J00.6kg
OOUTLINE B =t = « USE PRESSO O O 0O35MPa
[0 DRAWING @I ) i
© [S]
36 o0 1 % )
6,24 6 ©Q 40
- it

poooOoooooOobooooo
000moooooo [
If you need the multiple

string type Test Block, 0 Vv210Vv250 I
Please contact us.
s 00000000000 0DODOOO0MDOOOO0000Mm ooooo

Joooomooooooooooooa
Install between Pressure Transmitter and Pressure Source, it can

= 0000000000000 00000D0D0O00O0OO
Test Block which integrated of Test Piece and Gauge Valve.

= 00000000-0000000000000000000000000 drain and intercept the measurement materials.
Exclusive Block for fixtures of Pressure Transmitter, O There are several types according to the withstanding pressure
SMP-MC1 and Pressure Switch SMWB. or conduit. [

MEIYO ELECTRIC Co.,Ltd. 06
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MEIYO ELECTRIC Co.,Ltd.

Oo0000p424-0066 0000000000 48500
00000 OTELD 054B45-221200 FAX]I 054[B45-2215
000 000http://www.meiyoelc.co.jp

00000 0E-maild sal-shimizu@meiyoelc.co.jp
UD000DOTEL03-5436-60410 FAX.03-5436-6042

UO000D0DTELO6-6885-115200 FAX.06-6885-0033

485 Nanatsushinya Shimizu-ku Shizuoka, Japan
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ANGLE TRANSMITTER

NONCONTACT LINER TRANSFORMER TYPE

OUTLINE

SMA-2LY)—-ZXBERERI. AEAE
FEHFMICTERREE (DC4—20mA 2§5:8)
EBRTIUTHET FERRI=77
CAEGRALTWAOTREFEFSr (RS
#TT,

The SMA-2L series Angle Transmitter is a
device for converting angle variation into
linearized electrical signal (4-20mA DC)
and long life type with noncontact
mechanism.

N & CHARACTERISTICS
OREEErE{EHFS @Long life with noncontact mechanism
OEF 28 ®Robust structure

OEh /-5 ftHE ®High sensibility and high resolution

OB ZLHERIE ®Easy wiring

=¥ Meign, Electeic CoLtd

@ TR Ry
@ TERBH T B T

NK,LE, DNV




M{tiE . SPECIFICATIONS

MEASURING RANGE

= T T
OUTPUT ;EBNA? DCA4—20mA 5% |ae wirlng system
5 HDC24VIiRS
k%&?%ﬁ'.g@!ﬁ_ MAX.5500 ?tisllgﬁer supply_Désachv
Eneffrmi? +0.59%F.S.

H IR &4
ﬁ,ac:c:un.nu:\rH Reliability +0.15%F.S.

K
% t0O3%FS.

= Q_glilNEaCBTIOIGEWIFﬁQG_ Attached cable
MIREERNIL D | MAX. 20gf - om

SHAFT FRIGCTION TOROQUE

B =R B TatmiE

e . = SMA-2LA SMA-2LB
; +
2 ?!MER;%QF:&LEE Dc24v (238%)
et Al L & 0O~20deg ~0O~120deg

r—J UL | | >—JWIsok 15C
+0.5%F.S. | _Terminal connection, Cable gland 15C

PROTECTION _Drip proof = =l
oo sy | ~10~70C (iin 660, A (Oisapprove of dew)
ErlunrquESHA? p6(H7) | ¢8 (H7)
® WEIGHT E 0.50kg 1.35kg
BiEH A% CONNECTION DIAGRAM

+ 24V DG

ANGLE + POWER
MP

+ -
LOAD

MAXE500
AT POWER SUPPLY 24vDC

EAFEE:OUTLINE DRAWING

SMA-2LA SMA-ZLB

FAHFEFEO—SLHLUHEOTRE., EETIHRBEFEYETOTITHRILE Y,
Specifications may change without notice.

M AR
@ PR EMm A Ak
Meiya Electric (o Ltd.
FAL-TH T4240006 HMGREM TN K LoFiE48578 0
TEL (0543)45.2212(f%) FAX (0543) 45-2215 ((34)
http://www. meiyoele. coip/
E-mail sal-shimizu@meiyoele, co.jp
HHEHN TEL (03)38510285 FAX(03) 38666137
E-mail meiyotky@basilocn ne jp

KEEEMAT TLL (06165415651 TAX(06)6531-4213
E-mail meiyoesa®@®ily.ocn. ne. jp

485, NANATSU SHINY &, SHIMIZU, SHIZUOKA 424-0066, JAPAN
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BULK CARRIER SAFETY
SOLASHItRIKERRIE

WATER INGRESS ALARM SYSTEM

CHAPTER XII, MSC145(77) AND IACS Ul SC180 (Rev1. May 2004)

¥ @SOLAS12FICHIGLT VT,
3 MEV MM TEE (ERIENEL.

REOTREFEL,
~WIED S5O TR EHEIIT 5.
BEEEIDORY DL,
@ F—NFROENELOREER G,
oummmmﬁmmanmmu
IIIIII e BB 3 48 k=X E Atk TYPE APPROVAL
SRt Meiua Electric Co.Lld of THE CLASSIFICATIONS

NK,BY,DNV,ABS,LR



¥

ASHISEARNER
l)) £ orad ] L 3

WATEH’ INGRESS ALARM SYSTEM <. S SR N S A E
3 cunFmeh Msciu["m Q.waiuumanmu-.-:;mywlk ) - C .51 8L gl o
.‘ ; r’.:_ _.L‘j-k:;.l.‘ :!-k_\‘*.\\t (‘\‘
ﬁiﬁi —e : '

T e, B g

T T T \.-'-‘

Lk cAnIélEnSAFE:rx g ‘

CDHREFSOLAS-XI RUIACS Ul SC180(200445A)EMROBULK CARRIERDHOLD, BALLASTRUDRY SPACER®23%
EMIVE KR HFRE THD. TElcAMEREND,

(D) B [LUF. BHBEED. | \CARGO HOLD. FRP.TANKEICHHF SIS IR ERE T 5.

(2) B2 RS BHUECHESN BRI XL T —ZHRT 2.

(3)RAKERIZ v IBRERNT SEERRTIERIS B ERESELNT 2.

RAKEEIRLZ w MC BESREEERIREED . SREHIALL &7~ — BIERBRZ v 7 LSBT 20, SR LSO EATN TV,

(O TF /-5 12 yhiBKERESZE RO RERICERUET.

R EDHEE TERS e COREREATHE<BRRE B LRRTT.

R

(1) FERERMExalCl TH3. - —

(@) 915‘1**35'%73*%$?55° IT—EL—ILEr —DI
(3) BILSBERINBERTHD. (Z5F)
(4) MEHTETHD. NS
(5) AEIERAEDRAIC KDDL, I i,
(6) CTENERHVE IRENRUEZR(IEL. BESEHAE T 3 v,r
(D) BB —TWHTETH D, . 500m312
(8) BIHBICTHBI L, AT F > ABBRTHD, iy S 000
(9) BHAERBR [RRRUEA] v RSN — / oV FUORE
(10) ZeRIRICHERERT
(1) RERBLEY A —1F [MAX. 508 (TZE0]8E) | B 2nERRkiEdEs
(12) BERBRAIR T X1 v F T
a —
SRF LB -
1 8FVAT L
IR | BRI
e BEFEH MTL758]
; - TryvI—Fa1zwk
7 = A MBLA-CAZ
TPYCS-15 L-MPYCS-n A = VDRAERESES
(== IVEr =TI EKEIE A / = QSRR
RIHRILES
| 2
2RV AT A S -
RARIBET | FEBIE
FAURCE
KIS R e
s T
i / "
; J / BEACT00V/D024V
== > VAT ARKES (BN, RHEEY)
TErEe 1is L ' = VDREIMHES
(=Eo—IRr—IN)
—iE—IET—Tib ®3

EMEGE -

SR RBMESE DRI D2ADAREIFFRAZATINS.

KRPTE2FDERBIEETEEHL TLD, RIC, 2XDREREREFL K, BKEDHRERVZRSYISRD 2 L RBBOEOHFEIHEREISHENS
BRHUENT S, COEAERLT B FDRAERA T . 2FDRBIERFEEEEOZLRUF—FETEN LR TNoOKEES
[FLN IR [CRED R EL/OBE RLSRICHHEE NIRERUEROR A EF T2 RNB THES N, IR AH RIS NG 2OZLET D,



F:8 N

(1) PBER Exiall C

(2) B #RNK,LR,BV.DNV.ABS

(3) ¥RFLER:AC100V, 110V or 220V 50/60HRFDC24Y
(4) BREIGHIE BHRE F0Oith2.5G7/2

(5) EMF=MIEC 80092-504

(B} IREN R UFise: SR

(7Y EHT—F:JIS AM1

Y AT Ltk

YAF Lzt SMN-WILHLPLIB
I
SHEARB KRS

T meg

= 1 |.J-..-__: }il;’

(1 ﬁ"t SMN-MTL758- T ]SMN-Z757-I' ']
(2) r—Z2Nm (12.3)

(3 BEAE T EL2.BGTR2

(1) A EEIP44 XUk PGS

(b) BRf At B

(6) EE:35ke (/\UFRHBIRAR)

1&&'&5&1 1‘1‘1 E]ﬁﬁ&ﬂ%a*ﬁﬁl_) FRUTPFT—
FAZwRHYRBAEN, BAERIT L BN EEH R SRR/
U] BELTBKERI-VNIER SN, CORBESILE
KERIZvNCEARSICERESNTPF VI —F2zwh
[CEASNERARER CEREN D, BROBRRZDC24VE
UACI100V, 110V &, 220V EL TWS, Blo. A—dhm—ILE
DBNSAFUOIKEDNIRESEERL. SRR ORIRER
THRLEEESEBALZ v F. HBF AR v FEHRHF
taﬁéo

(1) FE:SMN-WIODOA

(2) F—A#MR(2.3)

(3) FEE. v EIR2EGT7/2

(4) MEIFB:IP44 3T IPES

(5) B3 B s

(6) H=.30ke

(7) BRACI00V.110VRIE220V 50/60Hz 1¢RUDC24Y
(8) SHEE 4935 VA [EEai2am ]

(9) ASHES BKERH

Q0) HAES VA7 LERES [ ISR REEENER)

(1) X SMN-WALIIA

(2) 5= 3N (11.8)

(3) BRETEIREG7/2

(4) SHBIRE:IP44 23 IPES

(8) BftA R R

(6) W= 12ke

(7) BE:DC24V (ERFIEER L DU

(8) HEBE 24w [P Ars]

(9) AHES REEERIRS [ CEISmRHSISIES]

(10) FT{RETEEERTE — F:JISAMT

QD fms o RERTT . BREA1vF . La—X Wi HvhR
AoF (B HEEERAF«~— BHIF— 2@, 1
B3 T— i —1. 57 T —F A Z1vF . E5Rk
IERAuF

i dng ]
- BRSE[IUP)
(N AEHMTL7ES XiZ PE&F 2757

()R ExiallC
(3) MAXIMUM PERMISSIBLE CABLE PARAMETERS
ITEMS MTL750+ Z757
(1 )CAPACJTANCE 3.0uF 13.5LF
(2)INDUOTANOE 13uH 7QLH
{3)L/R RATIO 10.5( L Hfohm) 28{ .tH/ohmy}
(1) BEEE (MTL7ES)

BASEEFA EXB32452 ., LR8B-00102{(E5) (P&F Z757)
EECS BASO1ATEX7005
Caode: [EExial IC
EEELTERED
(1) L PTR-WS200
(2) HETE FHIBIHELER
(3} r—A:8U53186 R - | b J[

R I T
(4) BEETILNI0BS/ 10ERE) [BT7HE) &

(5) PR IPEE
(6) E5m:3kg
(7) 1 RIS X2
(Pt10000RT 1000 at 0C) ]
(8) BEERMAX.DC25mA L
(9) ARSI SH AP "

(10) BifERMEEE:—25C~65T
N ESRU R SERLHRER B4 RHEF AR
@K E IR = TWATER INGRESS MONITORING UNIT)
(1) F3SMN-WO1 A
(2) SRR RIBIEIC S D,
(3) y—A @8 (11.0)
(4) BIEEBcAVF
(%) W®:05keg
(6) MB.DC24V MAX.0.13A
(7) AhES
KRR 2R IRTURAGRIHES
BERFLLESEES
(8) BAES
RAKERHES ERES [RREAER]
BUHERRES ENES [REEenES)
(9) BRHIHE R LB EEL50mm
(10) iatBEAEAMAX.50mA
(1) BEEBAKL~ESITNE R, IRMHB5 L 51 v — [BAS0R
BIE | fRNSRRE R, BB LR USERRAZ v FT
(12) ®RREAERET. RHBRERT
(13) BHERERE:. —25C~70TC
FHoUL—92Zv~
BIERI1 vk LOHAE N RIS ES O RS
maLET,
(1} ez MSLA-CA2
(2) BiR:DC24VE25%
(3} EMB}1:3.5W
(B AHES BlESES [ERREER ] SR ISR
S Y —RBUIRRINU IS —F2MES
(5) HAES ERTRUER S —ABSES
(6) BHE—F:JIS AM1
(7) AHEEESF v )b
(8) BifEEE:—25C~70C
(9) ZOMh-BERTAT ATV vy AU —
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Meigo Electric Co. L1d.

Fit-TH T424-0066 BEIWMMEHRKLyHBEIOSE

TEL {D543) 45-2212 (#) FAX(0543)45-22165(G4)

hitp: AAwww.meivoele.co.jp/
E-mail sal-shimizu@meiyoeic.co.jp
WIENF TEL{D3)3851-0285 FAX(03J) 38666137
E-mail maivotky@melyoalc.co.jp
ZEESMPFT TEL{DG}6541-5651 FAX(OB)6E314213
E-mail meiyoosadveiyoeks.co.jp
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SEZRTHER R

H{it% - 24X SPECIFICATIONS & FORMS

PLATINUM RESISTANCE THERMOMETER SENSORS

100 N
RXSA-468T) S §
No.39047 ) LY
15 -200
— 100 ~320 {
500
AU 1 vl Y 100
RXSA-645T] 6.4 $
No.35048 35,000 FF ﬁ
| -
S ]
'i]
RXACH 58T 15
No.39045 200 " 200
§ i
2,000 Lty 600
D L ]
RXACH225T) 2
MNe.33046
Pt 10002

WAEES TYPE

CLASS A, CLASSB

SUS304, SUSI08, SUS316, SUS2347 & OTHER STAINLESS STEELS
5| (BASIC MATERIAL IN MINERAL INSULATED TYPES ARE SUS316.)

E')_( S| |A — |48/ |ST
FEEHIU  Protection tube typa
ST : AhL—hE Straight type
FN : BE=»7N% Fixed nipple type
FF : BE73>2R  Fixed flange type
LN : AIM =R Movable nipple type
{FEEIHZ  Protection tube diameter
48 : p4.8mm
B4 : $6.4mm
15 : $15mm
22 @ $22mm
RMEPIFEIH  Packing in the tube
(o : FEHE Filling type
No mark : E|AERELES—2R Nonfilling or mineral insulated type
FEFH  Number of element
A1¥ET 1 elemant
B :2%F 2clkemonts
=T/
. 38 : Mineral insulated type
i EARIESARIENE

RX : Electrical flame proof typa



ZnEEYY THERMOCOUPLES

Witts - R

SPECIFICATIONS & FORMS

TXSA-328T] 1?0
32 FN
No.39051 : 29,000 'I
11
100
15
TXSA483T # ':TﬁL_ﬂl i 330 s
No.39052 4.8 33,000
D
¢ L | L "|
TXSIH‘GM 1?0 °F 1 i 200
. -
N0.38053 6.4 34,000 - §
i = _i] 800
TXACH 58T 15
No0.39049 200 LN
i
2,000
TXACH22ET] eofll | .
No.39050
K . CLASS1,  CLASS?2, CLASS 3 I
E . CLASS1,  CLASS?2, CLASS 3 MINERAL INSULATED TYPE .
J CLASSY,  CLASS2 & PROTECTION TUBE TYPE |
T ! CLASS1.,  CLASS?2, CLASS 3 |
RSB -  CLAsS2 ONLY PROTECTION TUBE TYPE '

5U5304, SUSS1D§. 8US316, SUS2347 & OTHER STAINLESS STEELS
(BASIC MATERIAL IN MINERAL INSULATED TYPES ARE SUS316.)

W RECS TYPE

X |S]| [A — |48||ST

{FEEERT  Protection tube type
ST : ARL—ME Straight type
FN : BE=y7FNF Fixed nipple type
FF :BR73-UH  Fixed flange type
LN : o[ = FiLE: Movable nipple type

FHEMNE  Protection tube diameter
32 . ¢3.2mm
48 : 44 8mm
64 : #6.4mm
15 : ¢15mm
22 : ¢22mm

REEAIFEE  Packing in the fube
Cc : IR Filling type
No mark : &7l /i3> — 2T Nonfilling or mineral insulated type

FETFY Number of element
Ac1xt 1 alement
B : 23 2elements

-2 BT,
Il S : Mineral insulated type

[[faavafe =gl
TX : Elactrical flame proof type




LOREREED TS X TREEEORAHFEEL SINBROBRMEOCEIEMCEVTERATILOT. TOEELLT
MBIEGGEMBYDIHNET,

OB ERLERIE, 2GANBRERBRUBREORRBFTHATE, TROFBICEKLLTHVET,

These temperature detectors are used in the inflamable or explosive atmospheres. There are thermocouples and
platinum resistance thermometer sensors.

And also available for class Exd I BT4 class with tough stracture endure explosion and ignition.

EXAOBT4 (RF#flH  Now standard ) d2G4 (|BHE O sandard )
| T noB s n A
Mark ‘Contans Mark Contants
B
EX | Structure of electrical appratus for explosive gas
atmospheres
d W EERA IS d Tt ERA RS
Flameprocfing structure Flameproofing structure
HRZREADBAR L T EROEHEH0.5mmEER . 0.9mm mEER )
£=RTHD ” WRUEH A PEERRICLIAFORIT2OMmMICHV TR ISR
IB M FiLs v b 3
&park-ignition characteristios iﬁliiﬁzjs?ﬂ MES0.4mmEMBZ0.6mmEL FTH2
Safty gap d(mm) : 0.5 <d <09 Range of safty gap dijmm) : 0.4 <d = 0.6
BES e
Ta |REREEEOFBEIISCLUTTHS Ga |BRMFAORKBEI1ISCERI200CHUTTHS
Temperature class Ignition class
Maximum surface temperature 135°C Gas ignition temperature t (°C} ; 135 <t = 200
NiET % = =

=it —
Ve % 28 4R PE=X & nk
Meiyo Efectric Co.L1d.
F4 o T/ T424-0066 BHEBRGHEEHR L HRB45EY
TEL{0543) 45-2212() FAX(0543) 45-2215(G4)
http: / www meivaele.cojp’
E-mail: sal-shimizu@meiyoelc.co.jp
TEL{03)3851-0285 FAX(03)3566-6137
E-mail: meiyotky@meiyoele.cojp
TEL{06) 6541-5651 FAX (06)6531-4213
E-mail: meiyoosa@meiyoelc.cojp
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TF - DETECTOR

0 0 OOOUTLINE DRAWING

ON-LINE (FLANGE TYPE)

0O 000000 O

oo

0oo

0ooo

@ 0 000000 O

ON-LINE (PASSAGE TYPE)

oo

PORTABLE TYPE

0ooa

ooo

0 OOSPECIFICATON

RANGE

ON-LINE

FLANGE TYPE | PASSAGE TYPE

OppmO 500ppm / Oppm O 2000ppm

PORTABLE TYPE

Oppm O 500ppm / Oppm O 2000ppm

TF-DETECTOR

SD CARD

A
HE] <4 >
v

000

Other range is possible.

TEMPERATURE

00 Oe00

00 O 600

ELECTRIC SOURCE

AC100V] 50/60Hz0

AC100V] 50/60Hz0

Other specification is possible.

RESOLUTION

+ S5ppm.wt. O

+ S5ppm.wt.

0 Optiond

High accurate measurement is
possible by a smoothing amplifier
use + 2ppm.wt.O

/ ACCESSORIES

Glass tube 15 sets

Calibration kit Oppm,150ppm 1/each

g0oo000o00OobOOoOo0@ooOoOOoOOCOO00O000DOOO000oOoOoO0oObOo0oOoOoDooooooo
[ Please make contacts for the detailed specifications. There is possibility to change specification without notice.[]

ooooo

HEtt Fr—EIL 2F157vk
DIESEL UNITED, LTD.
0101-0041 000000000000000800
0000000080
TEI 03(8257-822201 FAX] 03[8257-8220

Prime Kanda Building,
2-8 Kanda Suda-cho, Chiyoda-ku Tokyo, Japan

TF-DetectorD 0 (OO0 00000000
oo0omomooooooooMmooooooon

oooooao
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MEIYO ELECTRIC Co, Ltd.

0000000424-0066 0000000000 48500
0000O0OTELD 0540B845-22120 FAX] 054[B45-2215
00000 0http://www.meiyoelc.co.jp

00000 0E-mail0 sal-shimizu@meiyoelc.co.jp
O0000OO0OTEL.03-5436-60410 FAX.03-5436-6042

UO0O0ODOTEL. 06-6885-11520 FAX. 06 - 6885 -0033

485 Nanatsushinya Shimizu-ku Shizuoka, Japan
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TRACE of FERROUS-POWDER DETECTOR
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© TF-DetectorJ (0 00 U000O0OOOOODO
- 0000000000 O0oo0oOoogooo

: 1000

‘20000

: 300000000000

© 400000

: 50000000

: 6.ON-LINEDODD0000000000 D

§DDDDDDDDDDDDDDDDDDDDD
coootmooooboooobobobobmo
cbbbooooobooboboopbobom@oooo
cgooooobooooooooboooooomon
. boooobooooooobooooooooo
cpobomooobobobbooooooooo

TF-Detector has the following superior characteristics with a
detector measuring iron powder density.

1.Highly precise

2.High resolution

3.Detection of micron range particles

4.Easy operation

5.Fast measurement speed

6.0ON-LINE type and Portable type are available

By measure the ferrous powder of lubricator oil which is for sliding
and turning points, you can foresee the disorder abrasion of these
parts.

1.using for accident arrester

2.using for energy saving machinery to reduce quantity of lubrication.
In addition, TF-Detector can measure ferrous powder density in
various materials, it can use as quality control machinery.

e JOODODDOODO
O General procedure for wearing and damage

0 O Damage
* 00000000000
0ooDooooo
oo DDDD 0000000
oooo L
0o
g it Nomal wear W I . POSdS|b|I|(tjy of
0| il ear limi secondary damage
Wear
S Ooo0000ooon
It can detect wear limit
7
oooo >

Operating time

: 0 O OOEXAMPLES
e J0U0UOOOODODOOUDODDOO

[ Condition monitoring of gearbox for various types of machinery ‘

e JUOD0OO0OOO0ODLODODODODO

. [ Condition monitoring of bearing for various types of machinery

o JOO0ODODODOODOOODOOODDOODOODOOODODODOOODOGO
. [ Condition monitoring of alecting to the product quality by mixture .‘

: [0 and the density of magnetic powder.

TF-DETECTOR

TYPE ON-LINE

| SPE] TSR [ L] 10 L , 1

goboboooobooogoooooog
oobooooooogood

The enhanced monitoring device achieves precise
on-line and real-time monitoring of trace of Ferrous-powder.

Features om0

e JIIIODODOOOODODOMIOOOObLOOODLOODOOOO
On-Line TF-Detector can continuously measure magnetic particles by
installation in the return pipe line of lubricating oil for various industrial
machineries.

e JI0DDOOODODOUOOODOUODDODLOUODUbDDUOOODDODOOO
0o0odobdooobooooobooobobo2o0000ooo
There are 2 types of On-Line TF-Detector; one is the flange type which
is for the small amount of drain oil, and the other is the passage type
which is suitable for the large amount of flow such as return oil.

_____
____

-~
Pressure

Exampler 0oo o
TF-DETECTOR Arrangement

Control room Engine side

-
--------

Remote control
system

IT

L.I. position signal

Speed signal

Drain pipe
for cylnder jacket

A/D converter

AC

power
supply

Signal J/Box Twist pair shield cable

Electric source box Signal, Grand
J/Box
" +15v, -15v
( Signal
\ Grand 100v

AC Power supply

goooooooooooOooooomoooobomog goooooooobobOoobbooboombOobobod
gboooooboooboobooboooboooomoon obooooooooooooboooobooboooboobo
gooobobooooo ooono

TF-Detector fits onto the drainpipe and is powered by
electricity. Then, TF-Detector outputs an electric signal
according to the density of the particles.

The combination of TF-Detecto and the recommended piping
arrangement realizes precise monitoring of piston friction
even with a small amount of drain oil.

balance pipe

TF - DETECTOR

TF-DETECTOR

TYPE PORTABLE

| (R [T T T IR [

Odo0oooooobooooooooodoooood
This is the desktop type measurement device which can
measure samples, collected from various types of apparatus

Oo0odooooboooddmooooooooooooooo
You can keep the apparatus in good condition
by measuring regularly.0

Featurei o o

e 1OOOMNO
[0 Easy operation

e O OOODODONO
1 High sensitivity and resolution

o IO0OODOOOODOOOOOOOOOOOONO
[0 Measurement and accuracy are not disturbed
[ by the existence of sludge in the sample.

Jooon

e

Operatiom ooooo

\ googogo TF-Detectord 0o0ooobobod0 ™ ppmd OO
! ooooooooooono gooooood ooooooo
’.' Sample small amount of Place the glass tube in Then TF-Detector instantly

oil in glass tube. the measuring hole of
/ the TF-Detector.

indicates the magnetic particle
density in ppm.

0 OOMEASUREMENT 00000O0OMEASUREMENT DATA

sDbOOod
SD card

hﬂ-l:_.-n.rﬂ#u' ....
L

goood
Sample

L= L ST e e

M | LY E T .

TF-Detector0 00O QOQOQO QO
gosboooooooooooo

ooooo goboooooooooooooo

TF-Detector can save the oooooooo
measuring data and copy to User can check save data in
SD card. PC.



MIP3000 % #ft (System Configuration) JUNCTION BOK 1
e PORTABLE TYPE ENGINE PERFORMANCE MONITOR

MIP 3000 SYSTEM

PRESSURE
SENSOR

THERMAL PRINT

{OFTION) I
MIP3000
ADAPTOR
MIP3000 *Y—J)LF&vk (MIP3000 Tool Kit) MIP3000
Thomson Adaptor MIP3000 Program CD
Combustion Sensor
Serial Cable
Open Tool -
Combustion Sensor Cable

DCSV_.‘ZA Adq_ptot

CYLINDER SUMMARY ALL ANALYSIS REFERENCE

MIP3000R MU TS LORMEEFRL TLEY . (MUEEE,
LRURERE.RSERE. Y/2)IVER. BECEHf) MIPR2 Curve, Power Diagram, Self Test, etc..) engine
IVIVDTLERSTHMEABEGRTICLNTTEET. performance monitor, It is possible to monitor
- . = v e A=Y FIaVEa—- combustion condition of a engine in the immediate

o~ == AN Er . BREINCMRRRT -5,
(e a\ H == IVIX S—E¥OY0—KL. BRERATSTENTEET, area of the engine. The saved data by MIP3000 is
able to download to a personal computer, And the
4~ MEIYO ELECTRIC Co, Ltd.

loading data is analyzed in more detail.

The MIP2000 is portable and multi-funcrion (Combustion

HEAD OFFICE 485, Nanatsushinya, Shimizu-ku, Shizuoka-shi, Shzuoka-ken, 424-0066, Japan
TEL.+81-54-345-2212/FAX.+81-54-345-2215
E-mail: salshimizu@meiyoelc.co.jp | - o - N B

Al B2 BSR4t
uss || 7 MEIYO ELECTRIC Co,Ltd.

TOKYO OFFICE KH BUILDING 8F, 8-3-9, Nishigotanda, Shinagawa-ku, Tokyo, 141-0031, Japan
TEL.+81-3-5436-6041/FAX.+81-3-5436-6042

OSAKA OFFICE  SHIN-OSAKA MT BLDG. 5F, 5-13-9, Nishinakajima, Yodogawa-ku, Osaka, 532-0011, Japan
TEL.+81-6-6885-1152 /FAX.+81-6-6885-0033




MIP3000/3 Windows * DEHESI AIEE T,
BEFELED/NY 2 TP DR EES

MIP3000IEDL 2 DIEESF > > 7L T \ ;
FITRS IEFEICHER TE F 7,

FIECS ADOIEREIZZoRN L E T,

The MIP3000 Program is an engine performance analysis
program operated in the Windows environment.

Engine conditions can be quickly and readily understood
through combustion status and power comparisons.

“MIP3000 system provides extensive information on the performarce
of engines quickly, simply and accurately.”

Potei =~ MO0 bt Windames

MIP3000 WINDOWS SETUP DOWN LOAD
WINDOWS & > F 7 x> 7° £ a— Nk

SETUP COMBUSION CURVE POWER DIAGRAM >
= - &)
B g = = -_ﬁ‘ -1 I—
FILE CHANGE ALL ANALYSIS
Z 7 A I BB B PR IE BT
= = O — =
| i
EeH 3 = = = = = : ll | — —
HEH B2 S = 8 2 2 : I — 5L
ANALYSIS(SELECT FILE) ANALYSIS(DETAIL DATA) TEST MODE ERH G = '“' e T P e
JEPT LR (B BT FERIAEDT B [T FXPAE— N ONE ANALYSIS TREND

1SR E iET + 2 FEE



DIGITAL BAR GRAPH METER
Digital Bar Graph Meter MLI SERIES
TORININ—T 5T A—4

B =
CDFCRI NI TTA—BIE F ORI A— B TR AT STRRD BB EIEY.,

RABENKL BBERICHNZED(FHILITLY, REEAGEEZHCIEAH T Y RELRE D

REVTREHBITICEANHEFET,
F=.PCIZKYT AT IV T ARED T A 2B ATERELGEDUELITIELHEFT,

R EICFEATEREAR 2EFEEICHRTEHEET,
¥ A
- BE)RAAIAC/DCHEAER
REEENES

T ORIIEN—T FTIZKYRBIEEA LKL
7R AOFEERIRATEE

v @ BRf7 iR AATU AL

MEIYO ELECTRIC Co,,Ltd.

MANAGEMENT
SYSTEMS
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ft% / Specifications
BE / E% / Standard 7FTR5H %847 / Analog Output type
EiR / Power AC85 ~ 265V 5W / DC10 ~ 72V
AFAES / Input Signal DC24V / DC4 ~ 20 mA
Ea A% / Contacts 251 / 2 Contacts
HEAE / Contact Capacity DC24V 5A / AC100V 2A
E){E;BE / Operation Temp. 0~50°C
RTFEE / Storage Temp. -20 ~ 70°C
FXEE / Relative Humidity 95% LI
HE / Weight 0.33ke 0.43kg

@ BRf B AT AL

MEIYO ELECTRIC Co,,Ltd.

A1 T8 7424-0066 BETHANKE L v HE 485 Hith
TEL (054)345-2212 FAX(054)345-2215
http://www.meiyoelc.co.jp
E-mail : sal-shimizu@meiyoelc.co.jp

HRERAT TEL.03-5436-6041
FAX.03-5436-6042 E E

AREWAT TEL.06-6885-1152 .
FAX.06-6885-0033 E

485 Nanatsushinya Shimizu-ku Shizuoka, Japan




| i =

OUTLINE

CRETIFFNALOTEYEL g 180 )~ I H I 5
BN EL L, BEETFATR. A DIRTFOY 164,
ELsm HALELTR7FAJ2E . EA2as (EHY
DA208) TLI=H SREBO 16IVTIE . A F 7 FOJ328,
Eo8m BN 7 rO74m EAA0RETHIGARETT . X
B 6ExEERTAZIET. 7HOF A NERKIIA
FTHRTAEYP TEET, BT IR L 16IMIR U L16IVIC(S
B RTMErBMEh MEEESEHRLANBEZ 82—
LAFLHNEICESAPTIEELHBIETT,

The w16 Series is debut with 2 kinds of
new models and 1 improved model.

In the existing model has 14 points of analog. 8 contact points
for input, and 2 points of cnalog, 24 contact points for cutput
{* warning output is 20 points). The new model, g1 61V, has 32
points of andleg. & contact points for input, and 4 points of
andlog, 40 conftact poinis for output, Furthermore, o unit
indication function is added to the new ulé6lland 1460V, and
both models are able to expand maximum 27 points of
andlogue input by connecling x16Ex. The compact size
monitoring system which attached great importance to
corwvanience adds to usability more,

il 1y Sk
MEIYO ELECTRIC Co, Ltd.




__MICROCOMPUTER MONITOR

T 0O 168 (PH00n, BTN KDC4—20mA)

Analogue 32 points
(PH100G,

Analogue 16 points
[P11000.

q__ =
““MCM- u16 Sﬂl’les AT o,
o e " - y — -
3 }? }"i/ N Fe '{;"’ ——
7
{f & : seecimcanons
2 , CBM-292
*TEEE MCM-z16 | MCM-u1611 | MCM-£16111 | MCM-£161V | MCM- 416Ex e
[Printer)
. Rk F Uz —HH WARFFH L B AR BARHIOAE | 60, OLEY, IVIC
Basic: specification | Printer culput (Fal R RZAGE) | (Fel-tNRRL300) | TRIEE, | ous
LED TR NEFERR Direct Call Diract Call M aximum (For g1611, 11, and V)
(7T ) {203 F X 21T) {Channel Bulton:16} | (Channel Button:32) | measurement £ iciz
LED dlisplay (MRS 163TF,1¢ch) | LED 2% LEDF:T point; 99 {Demand Log}
ﬁﬁ (7 segments) Characler display (FAz ALY (FHFAp) wIBIILERF 16TV | ERECE
CHARACTERISTICS {20 Characlersx | LED display LED display HiRR A {Time Log;
2lings) 17 segrnents) {7 segments) For expansion of EHRREMERSE
{Measuring point 16 | IR B R AT wiBlll and w161y {Alarm Log}
characters,”1¢ch} [Unit indication; {Unit indicatian) BRI
{Alarm Poini List)
=}
WEIGHT | 1.4kg 1.7kg 1.5kg 2.0kg 1.2kg 0.7kg
B AR BB AR Rk L . RBRTERT
FUNCTION Scanning Changseable Indication, Alarm rast, Alarm set value indication
R DC24V (+20%)
POWER SUPPLY
FHOv 32| | 7HOT 16m
(PH1O0C,BEH K, (Pt1000, %W H K,
DG4—20ma} DC4—20mAl

AH Andlogue 16 points (FH1000,Thermocouple K,DCd—20mA) Thermocouple K, Thermocouple K,
INPUT FES B (it 7 —Tosm B L2 DC4—20mA) DC4—20mA)
Contact 8 points (Repose & group. Alam stop 2 paints) s 8
{PhiE T —T6R,
WiEL2R)
Contact 8 points
{Repose & group,
Alarm stop 2 points)
PFAT 4R | PHET 2R
" (DC4—20mA} {DC4—20ma)
a = — . ;
z:zul:aguz fgﬂ‘g?gcio_'gg;.i A) Analogue 4 points | Anclogus 2 points
{DC4—20mA} {DC4—20mA)
ipa) HERR 24 53 (it B 405 E 1648
Contact 24 points {Solid-State relay) : "
QUTPUT SRR 2008 (FEBER) S GRS S
Alarm Quiput: 20 points Contact 40 points | Contact 14 points
Galid-Staterelay} | {Solid-State relay)
PR

OPERATING TEMP.

-5~55T




1 BE 31 BA -

FUNCTIONS

[MCM-x161V]

e 0 O

Z=ED

CHANMEL NO,INDICATOR

IARETR R4S

~ I -

STATUS INDICATOR

F AT

DATA INDICATOR

nT;ﬁH‘E—hziiﬁﬂiﬁl] (&%LED‘H)

oo

MEASURING MODE SELECT PUSH BUTTON {WI|TH LAMP:GREEN LED)

¥ T—REIRFE (R BLEDF)

a

SCAN MODE SELECT PUSH BUTTON {WITH LAMPIGHEEN LED)

IR E ERE RS0 (FRELEDF)

FXEHRE] (#RELEDfT)

E:B?

SETTING PUSH BUTTON (wWITH LAMP:GREEN LED)

e R URE S0

CHANGE OVER”ADJUSTING FUSH BUTTORN

tNiR e U EREE SN

a : a .

CHAMGE OVER/ADJUSTING PUSH BUTTON

ALARM SET VALUE CALL PUSH BUTTON (WITH LAMP:GREEN LED)

Qo 0000DDB0

STRD EXH GAS W0, % CYL QUT
ba1,14 sl 26 bl
STB0 EXH GAS W06 GYL OUT
Eﬂ? i ilﬂ“ Iﬂ E

osranﬁm S 10 | oL Ty
HIES 1 24580
o S
tﬁ;zﬂwﬂn

E. i 1 D
PORT EXH GAS WO, 8 CYL OUT Iy
cHB el SO \

STBD EXH 6AS T/G OUT
HEETENESHO

MEIYO ELECTRIC Co., Lig o

Wik RN

CHANGE OVER,”ADJUSTING PUSH BUTTON

iR VRN

CHANGE OVEH/ADJUSTING PUSH BUTTON

WEARIE S E RS (% BLEDTT)

ALARM HEST PUSH BUTTDN ('u"u'ITH LAMP:Z YELLOW LED)

EHRTORAT (FRELED)

ALAHM LJ'!\MP (RED LED)

Fated b= b (E“Xn‘ﬁ%&LEDH)

DATA CALL PUSHBUTTON [WITH ANSWER—BACK LAMP:GREEN LEDY)

I5—B3IT FELED) (AR RU Y EY)

ERROR ALARM LANMP [RED LED] {MEMORY & SENSOR ABNORMAL)

CPUNS 7 IV EERIT (FRELED)

CPU THOUBLE ALARM LAMP (FlFD LED]I

7N ERha 1N (E‘E:.Eﬁi)ﬁt)‘#%ﬁ)‘—i')z bnﬂﬁi

LOGGING PUSH BUTTON [WITH LAMP (GREEN LED) ]

HIRBINFRRIT (BBLED)

UNIT SELECT INDICATOH LARP (WHITE LED)

OE9e8EBBE660-H
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MCM-u16

MCM-u1610

MCM-u1610

—45
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:00C ISaay  |a)e @--E%%
" 9997 UIT ORAR RS 2 &z B § i
b s Ayt it el 2, L ! ,
! 210 !
250 45 200
250
CONHNECTOR
JkrE

. R =

NI=#9

F. A—¢5 CONNECTOR
250 NA—¢ o
CABLE
Ar—tm
F o B
SFAE ::
i1} |

CABLE
-7

F 4 Jg ! A
B

5:!

agH
CABLE
1.6 180 50 =
CBM-292 (Printer)
CONNECTOR FOR
COMMURICATION
AEHIR 5
PAMEL CUT
sy b
CONNECTOR e
FOR SOURCE i
=
123+0.5

BE
¢1 ]b_
2|3 [
el K-
| |
126 min.60 |
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L m
Lh.
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49.2 min.30

HEBOFECRLEL T, TROSERMTT.BEV-§hE &y, Please make contacts for the detailed spedifications.
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N~ MEIYO ELECTRIC Co. Ltd.
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TEL{054)345-2212 FAX(054)345-2215
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AIREEFR TEL.06-6885-1152 FAX.06-6885-0033
E-mail:meiyoosa@meiyoelc.co.jp

485 Nanatsushinya Shimizu-ku Shizuoka City ,Shizucka
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IHH R E=H
st MOP-2R5EMO00A MOP-DOOWX &, F
2R5M : sHRIEEEO~2.5mg/litere =5 W=E#T F=fREIHE O0O=5HRH
MHQZER FPILEZ0L (BPILNA NMLEE) SS51.6t 7.5BG7/24:855 L
B (R IP54 (RBETERZERRL) IP54
=5 1 0.85kg #916kg (10=HAIDES)
iR DC24V (E=4&D #tiad 3) DC24V (18~32V)
HBER 0.1A 0.2A/m
= - BEOMIERT. ERRUVESR
sHRl/ B B 1 (> tx]l, E=Ix10OEEHE) O0AREEHIBRA8ERT
SREHERAE | BCRsIX&EELAR HRERSL
AR SAFEERENSEESLES TIDLRN
EHRIEERRE AR | 0~2.5mg/liter +5%LIA =
EHREEE — 0.000~2.500mgy/liter
FTIE L NRARRE ST, B, B
; e = BHREES (FREEESNREICLS)

VATLER. DC4~20mA

HHROFMICELELTE. TROZEERET SALEhECEZW.
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OIL MIST MONITOR

PO ACE DAREIE, RO AL R EBERES DN TNET,
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