NOTICE:

Prices and availability are subject to change without notice.
Please contact Marlin Manufacturing before ordering for
updated pricing.



Since 1952

MANUFACTURING
CORPORATION | TEMPERATURE INSTRUMENTATION FOR RESEARCH AND INDUSTRY
Thank You,

for selecting Marlin to furnish your temperature instrumentation
requirements.

We at Marlin recognize the importance of Customer Satisfaction to our
success. Our knowledgeable and experienced staff of sales engineers, backed
by an organization dedicated to temperature instrumentation, is available to
assist you in your applications. Marlin will provide products and services
which conform to requirements as stated in our quality policy.

MARLIN QUALITY POLICY
°* QUALITY IS CONFORMANCE TO REQUIREMENTS
¢ NONCONFORMANCES ARE UNACCEPTABLE

e EVERY PROCESS MUST CONTINUOUSLY IMPROVE

Marlin’s goal is to be a consistent, high quality and on-time producer of
temperature instrumentation for research and industrial applications. We

measure our success through total quality management that is integrated into
our processes.

Sincerely,

The People of Marlin Manufacturing Corporation

Since 1952
© 1994 All rights reserved.
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TYPICAL INSTRUMENTATION SYSTEM FOR TEMPERATURE MEASUREMENT

System Accuracy Verification - NIS T Traceable
The Hot Zone:

Where sensors are strategically placed

so that process temperatures are meaningfully

measured.
Thermocouples generate a small voltage
signal that is relative to temperature. The hot
junction is where the two thermo-elements are
Joined for tip sensitive measurements.

RTDs (Resistance Temperature Devices) present
an increasing resistance with increasing temperature

at its wire wound bulb for end sensitive measurements.
Sensors

The Extension Region: /
Where the signal is transported, Thermocouples & RTD
without shorts or interference, from :
the sensor to the instrument that
interprets it.

Thermocouples use the same
compensating alloy type

for connectors, wire,

panels, and cable.

Overall color codes are Stripanelsl
standardized for common wiEinialoieono)
thermocouple types (i.e. K - yellow, J - black, etc.) ' |
Internally the “Red” color code is negative throughout the
thermocouple circuit.

Connectors
Wire

RTDs use copper hook-up wire and connectors.

Color codes depend on the circuit used. See the

PRT (Platinum Resistance Thermometer is a specific type
of RTD) section for details.

The Instrument:
Where the signal is interpreted and
used for indicating, controlling, and/or
recording the process temperatures.
Thermocouple instruments have reference
Jjunction compensation and analog to digital
conversion electronics.

RTD instruments provide the loop signal and
analog to digital conversion electronics.

Since 1952
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(216) 941-6200 Fax: (216) 941-6207

Marlin Manufacturing Corporation 12404 Triskett Road C.<veland, Ohio 44111

N IS T Traceable Calibration Services:

Thermocouples, Thermocouple Wire
PRT's

Calibrators

Optical Pyrometers

Temperature Instrumentation Fabrications
produced to your plans and specifications.

METROLOGY
SERVICE

CUSTOM
FABRICATION

Platinum Resistance Thermometers: Stock PRT's PT. RESISTANCE
Custom PRT’s THERMOMETERS
Metal Sheathed, MgO Insulated T/C’s: Stock Marlox® °
Custom Marlox® MARLOX®
High-Temperature T/C'’s THERMOCOUPLES
Random Length Cable
Specialty Thermocouples: Profiling, Foil, Surface SPELCAASI.;TJ &
Plastic Industry Thermocouples: Bayonet, Melt, Nozzle, Washer,
Magnetic, Spade INDUSTRY
’ THERMOCOUPLES
Semiconductor Industry: 3-Zone Profile T/C's
Non-Ferrous metals: Thermo-Dip® T/C's INDUSTRIAL
Assemblies: Platinum T/C's (R, S, B); THERMOCOUPLES
Base Metal T/C’s (J, K)
Protecting Tubes: Ceramic, Silicon Carbide, Metal-Ceramic, PROTECTING
Laminated, Metal, Cast Iron TUBES &
Thermowells: Threaded, Flanged, Socket Weld THERMOWELLS
Thermocouple Wire: Plastic & Fibrous Insulated
Bare THERMOCOUPLE
Multipair Cable WIRE
Retractable Cable
Thermocouple Connectors & Stripanels: Miniature
Full Size CONNECTORS &
Selector Switches STRIPANELS®
Terminal Heads
Hand Held Indicators / Calibrators INDICATORS
Panel Mount Indicators CALIBRATORS
Transmitter TRANSMITTER
Temperature Controllers: 1/32 DIN, 1/8 DIN, 1/4 DIN CONTROLLERS
Stripchart: 100mm; 180mm; Data Recorder
Circular: 11" RECORDERS
Thermocouple Information: Glossary, Tolerance Tables, mV Tables
Pt. Resistance Thermometer Tables: “385"” Alpha, REFERENCE
Bibliography, T/C Systems Concept DATA

Units & Conversion Factors




°C =3 (°F—32) °F=3°C+32

Kelvin =°C +273.15 °Rankine = °F +459.67

TABLE EXAMPLE: To Convert 1000°C to °F 1832.0°F 1000°C
look up 1000 read left S |
1832.0 1000. 537.78
To Convert 1000°F to °C -
look up 1000 read right 1000°F 537.78°C
F«—C/F—C F«—C/F—C F«—C/F—C F«——C/F—C F«—C/F—C
-458  -272.22 . -308 18889 -2524 -158 —105.56 +17.6 -8 —22.22 2876 142 61.11
-456 27111 ’ s —306 —187.78 —248.8 —156 —104. 44 +21.2 -6 —21.11 291.2 144 62.22
-454 -270.00 25 -304 —186.67 —2452 -154 —103.33 +24.8 -4 —20.00 2948 146 63.33
-452 -268.89 2 i -302 —18556 2416 -152 -—102.22 +28.4 -2 —18.89 2984 148 64.44
-450 —184.44 +32.0 -17.78 3020 150 6556
—448 -183.33 +35.6 -16.67 3056 152 66.67
—446 -182.22 +39.2 —15.56 309.2 154 67.78
—444 -181.11 +42.8 -14.44 3128 156 68.89
~442 —-180.00 +46.4 -13.33 316.4 158 70.00
—440 -178.89 +50.0 -12.22 3200 160 7111
—438 -177.78 +53.6 -11.11 3236 162 7222
—436 -176.67 +57.2 —10.00 327.2 164 7333
—434 -175.56 +60.8 —8.89 3308 166 74.44
-432 -174.44 +64.4 -7.78 3344 168 75.56
—430 -173.33 +68.0 ~6.67 338.0 170 76.67
-428 —-172.22 +71.6 —5.56 3416 172 77.78
426 -171.11 +75.2 —4.44 345.2 174 78.89
~-424 -170.00 +78.8 -3.33 348.8 176 B80.00
-422 —168.89 +82.4 -2.22 3524 178 81.11
-420 -167.78 +86.0 -1.1 356.0 180 8222
—418 -166.67 +89.6 0.00 359.6 182 83.33
-416 165.56 +93.2 +E11 363.2 184 B84 .44
-414 -164.44 +96.8 +2.22 366.8 186 B85.56
—412 -163.33 +100.4 +3.33 3704 188 86.67
-410 -162.22 +104.0 +4.44 3740 190 B7.78
-408 —161.11 107.6 5.56 3776 192 88.89
—406 -160.00 111.2 6.67 381.2 194 90.00
—404 -158.89 1148 7.78 3848 196 91.11
—402 —157.78 118.4 8.89 388.4 198 9222
-400 —156.67 122.0 10.00 3920 200 9333
-398 —155.56 1256 1111 395.6 202 94.44
~396 —154.44 129.2 12.12 3992 204 95.56
-394 -153.33 132.8 13.33 4028 206 96.67
-392 -152.22 136.4 14.44 406.4 208 9778
-390 -151.11 140.0 15.56 4100 210 98.89
-388 -150.00 1436 16.67 4136 212 100.00
—386 -148.89 147.2 17.78 417.2 214 10111
-384 -147.78 150.8 18.89 4208 216 102.22
-382 -146.67 154.4 20.00 4244 218 103.33
—380 -145.56 158.0 21.11 428.0 220 104.44
—378 —144 44 161.6 22.22 4316 222 105.56
—376 —143.33 165.2 23.33 435.2 224 106.67
—374 —142.22 168.8 24 .44 438.8 226 107.78
-372 -141.11 1724 2556 4424 228 108.89
—370 —140.00 176.0 26.67 446.0 230 110.00
-368 -138.89 179.6 27.78 4496 232 11111
—366 -137.78 183.2 28.89 4532 234 11222
~364 -136.67 186.8 30.00 456.8 236 11333
—362 —135.56 190.4 31:13 4604 238 11444
—360 —134.44 194.0 32.22 4640 240 11556
-358 -133.33 197.6 33.33 467.6 242 116.67
-356 —-132.22 201.2 34.44 471.2 244 117.78
~354 =131.11 2048 35.56 4748 246 118.89
-352 -130.00 208.4 36.67 4784 248 120.00
-350 -128.89 2120 37.78 4820 250 12111
348 -127.78 2156 38.89 485.6 252 122.22
346 -126.67 219.2 40.00 4892 254 123.33
-344 —125.56 2228 41.11 4928 256 124.44
342 —124.44 226.4 4222 496.4 258 12556
340 -123.33 2300 43.33 5000 260 126 67
338 -122.22 2336 44 44 5036 262 127.78
-336 =-121.11 237.2 45.56 507.2 264 128.89
334 -120.00 2408 46.67 5108 266 130.00
332 -118.89 244 4 47.78 514.4 268 131.11
-330 -117.78 248.0 48.89 518.0 270 13222
328 -116.67 2516 50.00 5216 272 133.33
-326 -115.56 255.2 51.11 525.2 274 134.44
-324 —114.44 258.8 52.22 5288 276 135.56
-322 11333 2624 53.33 5324 278 136.57
-320 -112.22 266.0 54 44 536.0 280 137.78
-318 -111.11 269.6 55.56 5396 282 138.89
-316 -110.00 2732 56.67 543.2 284 140.00
314 -108.89 276.8 57.78 546.8 286 14111
-312 -107.78 2804 58.89 550.4 288 14222
310 —-106.67 2840 60.00 554.0 290 14333

Since 1952
(216) 941-6200
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REFERENCE DATA

TEMPERATURE CONVERSION TABLE

Ei—OilFr—C F«—C/F—C F«—C/F—C F«—C/F—C F«——C/F—C
5576 292 144.44 8708 466 24111 18320 1000 53778 33980 1870 10211 49640 2740 15044
5612 204 14556 8744 468 24222 18500 1010 54333 34160 1880 10267 49820 2750 15100
5648 296 14667 8760 470 24333 18680 1020  54B.89 34340 1890  1032.2 50000 2760 15156
5684 298  147.78 BB16 472 244.44 18860 1030  554.44 34520 1900 10378 50180 2770 15211
5720 300 14889 8852 474 24556 19040 1040 560.00 34700 1910 10433 50360 2780 15267
5756 302 15000 B8B8 476 24667 19220 1050 56556 34880 1920 10489 50540 2790 15322
5732 304 15111 8924 478 24778 19400 1060  571.11 35060 1930 10544 50720 2800 15378
5828 306  152.22 8960 480 24889 19580 1070  576.67 35240 1940  1060.0 50900 2810 15433
5864 308 15333 8996 482  250.00 19760 1080 58222 35420 1950 10656 51080 2820 15489
5900 310 15444 9032 484 25111 19940 1080 58778 35600 1960 10711 51260 2830  1554.4
5036 312 15556 9068 486 25222 20120 1100 59333 35780 1970 10767 51440 2840  1560.0
5972 314 15667 9104 488 25333 20300 1110 59889 35960 1980 10822 51620 2850 15656
6008 316  157.78 9140 490 25444 20480 1120 60444 36140 1990 10878 51800 2860  1571.1
6044 318 158.89 9176 492 25556 20660 1130 61000 36320 2000 10933 51980 2870 15767
6080 320  160.00 9212 434 256.67 20840 1140 61556 36500 2010 10989 52160 2880  1582.2
6116 322 16111 9248 496  257.78 21020 1150 62111 36680 2020 11044 52340 2890 158738
6152 324  162.22 9284 498 25889 21200 1160 62667 36860 2030 11100 52520 2900 15933
6188 326 16333 9320 500  260.00 21380 1170 63222 37040 2040 11156 52700 2910 15989
6224 328 164.44 9356 502 26111 21560 1180  637.78 37220 2050 11211 52880 2920  1604.4
6260 330 16556 9392 504 26222 21740 1190 64333 37400 2060 11267 53060 2930  1610.0
6296 332 166,67 9428 506  263.33 21920 1200 64889 37580 2070 11322 53240 2940 16156
6332 334 167.78 9464 508 26444 22100 1210  654.44 37760 2080 11378 53420 2950 16211
6368 336  168.89 9500 510 26556 22280 1220  660.00 37940 2090 11433 53600 2960  1626.7
6404 338  170.00 9536 512 26667 22460 1230 66556 37120 2100 11489 53780 2970 16322
6440 340 17111 9572 514 26778 22640 1240 67111 38300 2110 11544 53960 2980  1637.8
6476 342 17222 9608 516 268.89 22820 1250  676.67 38480 2120 11600 54140 2990 16433
6512 344 17333 9844 518 270.00 23000 1260 68222 38660 2130 11656 54320 3000 16489
6548 346 174.44 9680 520 27111 23180 1270 68778 38840 2140 11711 54500 3010 16544
6584 3B 17556 9716 522 27222 23360 1280 69333 39020 2150 11767 54680 3020  1660.0
6620 350  176.67 9752 524 27333 23540 1200  698.89 39200 2160 11822 54860 3030 16656
8656 352 177.78 9788 526  274.44 23720 1300 70444 39380 2170 11878 55040 3040 16711
6692 354  178.89 9824 528 27556 23%00 1310 710.00 39560 2180 11933 55220 3050 16767
6728 356  180.00 9860 530  276.67 24080 1320 71556 39740 2190 11989 55400 3060  1682.2
6764 358 18111 9896 532 277.78 24260 1330 72111 39920 2200 12044 55580 3070 16873
680.0 360 18222 9932 534 278.89 24440 130 72667 40100 2210 12100 55760 3080 16933
6836 362  183.33 9968 536  280.00 24620 1350 73222 40280 2220 12156 55940 3080  1698.9
6872 364  184.44 10004 538 281.11 24800 1360  737.78 40460 2230 12211 56120 3100  1704.4
6908 366 18556 10040 540  282.22 24380 1370 74333 40640 2240 12267 57020 3150 17322
6944 368  186.67 10076 542 28333 25160 1380  748.89 40820 2250 12322 57920 3200 17600
6980 370 18778 10112 544 284.44 25340 1390  754.44 41000 2260 12378 58820 3250 17878
7016 372 188.89 10148 546 28556 25520 1400  760.00 41180 2270 12433 59720 3300 18156
7052 374 190.00 10184 548 28667 25700 1410 76556 41360 2280 12489 60820 3350 18433
7088 376 19111 10220 550  287.78 25680 1420 77111 41540 2290 12544 61520 3400 18711
7124 3718 19222 10400 560 29333 26060 1430 77667 41720 2300 12600 62420 3450  1B98.9
7160 380  193.33 10580 570  298.89 26240 1440 78222 41900 2310 12656 63320 3500 19267
7196 382 194.44 10760 580  304.44 26420 1450 78778 42080 2320 12711 64220 3550  1954.4
7232 384 19556 10940 590  310.00 26600 1460 79333 42260 2330 12767 65120 3600 19822
7268 386  196.67 11120 600 31556 26780 1470 79889 42440 2340 12822 66020 3650 20100
7304 388 19778 11300 610 321.11 26960 1480 80444 42620 2350 12878 66920 3700 20378
7340 3890  198.89 11480 620 32667 27140 1490  810.00 42800 2360 12933 67820 3750 20656
7376 382 20000 11660 630  332.22 27320 1500  B1556 42980 2370 12989 68720 3800 20933
7412 384 2011 11840 640  337.78 27500 1510 82111 43160 2380  1304.4 69620 3850 21211
7448 396 20222 12020 €50 34333 27680 1520 82667 43340 2390 13100 70520 3900 21489
7484 398 20333 12200 €60  348.89 27860 1530  B32.22 43520 2400 13156 71420 3950 21767
7520 400  204.44 12380 670  354.44 28040 1540  B3778 43700 2410 1321 72320 4000 22044
7556 402 20556 12560 680  360.00 28220 1550  B843.33 43880 2420 13267 73220 4050 22322
7592 404 20667 12740 690 36556 28400 1560  B848.89 44060 2430 13322 74120 4100  2260.0
7628 406  207.78 12920 700 371N 28580 1570  B54.44 44240 2440 13378 75020 4150  2287.8
7664 408  208.89 13100 710 37667 28760 1580  B60.00 44420 2450 13433 75920 4200 23156
7700 410 210,00 13280 720 38222 28940 1590  B65.56 44600 2460 13489 76820 4250 23433
7736 412 2 13460 730 387.78 29120 1600  B71.11 44780 2470  1354.4 77720 4300 23711
7772 414 21222 13640 740 39333 29300 1610  B7667 44960 2480  1360.0 78620 4350 23989
7808 416 213.33 13820 750 398.89 20480 1620 88222 45140 2490 13656 79520 4400 24267
7844 418 21444 14000 760  404.44 29660 1630  887.78 45320 2500 13711 80420 4450 24544
7880 420 21556 14180 770 41000 29840 1640 89333 45500 2510 13767 81320 4500 24822
7916 422 21667 14350 780 41556 30020 1650 89889 45680 2520 13822 82220 4550 25100
7952 424 217.78 14540 790 42111 30200 1660  904.44 45860 2530  1387.8 83120 4600 25378
7988 426 21889 14720  B00  426.67 30380 1670  910.00 46040 2540 13933 84020 4650  2565.6
8024 428 22000 1400 810 43222 30560 1680 91556 46220 2550 13989 84920 4700 25933
8060 430 22111 15080 820  437.76 30740 1690  921.11 46400 2560  1404.4 85820 4750  2621.1
8096 432 22222 15260 B30  443.33 30820 1700 92667 46580 2570  1410.0 86720 4800  2648.9
8132 434 22333 15440 840  448.89 31100 1710  932.22 46760 2580 14156 87620 4850  2676.7
8168 436  224.44 15620 B850  454.44 31280 1720  937.78 46940 2590 14211 88520 4900 27044
8204 438 22556 15800 860  460.00 31460 1730 94333 47120 2600 14267 89420 4950 27322
8240 440 22667 15080 870  465.56 31640 1740  948.89 47300 2610 14322 90320 5000  2760.0
8276 442 22778 16160 880 47111 31820 1750  954.44 47480 2620 14378 91220 5050 27878
8312 444 22889 16340 890  476.67 32000 1760  960.00 47660 2630 14433 92120 5100 28156
8348 446  230.00 16520 900  482.22 32180 1770 96556 47840 2640 14489 9302C 5150 28433
B384 448 23111 16700 910  487.78 32360 1780  971.11 48020 2650 14544 93920 5200 28711
8420 450 232.22 16880 920  493.33 32540 1790 97667 48200 2660  1460.0 94820 5250 28989
B456 452 23333 17080 930  498.89 32720 1800 98222 48380 2670 14656 95720 5300 29267
B492 454  23d.44 17240 940  504.44 32900 1810  987.78 48560 2680 14711 96620 5350 29544
8528 456 23556 17420 950  510.00 33080 1820 99333 48740 2690 14767 97520 5400 29822
B56.4 458 23667 17600 960 51556 33260 1830  998.89 48920 2700 14822 98420 5450  3010.0
B60.0 460  237.78 17780 970  521.11 33440 1840 10044 48100 2710  1487.8 99320 5500 30378
8636 462 23B89 17960 980  526.67 33620 1850 1010.0 49280 2720 14933 100220 5550 30656
8672 464  240.00 18140 990  532.22 33800 1860 10156 49460 2730 14989 101120 5600 30933

IF YOU DO NOT HAVE A TABLE HANDY THIS MENTAL EXERCISE WILL GIVE YOU AN
ACCURATE CONVERSION FOR °C TO °F WHEN °C IS ABOVE ZERO.

°Cto°F e. g. Convert 1000°C to °F 1. Double the °C value 1. 1000°x 2 2000
Since 1952 2. Subtract 10% 2. 2000 -200 1800
3. Add 32 3. 1800 + 32 1832°F

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111 (216) 941-6200 (FAX 941-6207)



REFERENCE DATA
7 MANUAL ON THE USE OF THERMOCOUPLES

Manual on

The Use of
Thermocouples
n lemperature

Measurement
Fourth Edition

MANUAL ON THE USE OF THERMOCOUPLES IN TEMPERATURE MEASUREMENT

ASTM Manual Series: MNL-12, $49.00

Edited by R.M. Park of Marlin Manufacturing Corp., and co-authored by experienced experts from a cross-section of American
industry, this newly-revised Fourth Edition of a widely used and highly-regarded 311-page hard cover reference volume on
thermocouple thermometry has been completely revised in accordance with latest ITS-90 requirements.

All text in this new edition has been completely reviewed and brought up to date. Whole chapters were completely rewritten,
where necessary. The latest ITS-90 tables of EMF vs. Temperature, extracted from NIST Monograph 175 are included in a new
easy to read format. Polynomial coefficients for the functions to generate the tables together with inverse polynomial functions,
useful for determining temperature from a measured thermocouple emf, are presented. The calibration chapter was completely
revised to reflect ITS-90 requirements. Manual 12 is the definitive reference work for the practical user of thermocouples.

O

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111 FAX: (216) 941-6207



NOTICE:

Prices and availability are subject to change without notice.
Please contact Marlin Manufacturing before ordering for
updated pricing.
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SENSORS
PRT’s — PLATINUM RESISTANCE THERMOMETERS

STANDARD OVERALL LENGTH 48"

‘ .280 DIA,‘\

" MR LA AR R R RS RRR Y L“_m_rxjhmg-g: AURURARSRRRRR R AR RS
&
\FOH HOLE SIZE 19/64

BAYONET CAP
DESCRIPTION
Probe Sheath Ref. | Tolerance | Circuit Marlin Price DISCOUNT SCHEDULE
Diameter Mat’l. Ohms Class Type Part No. $/Ea. QUANTITY FACTOR
@°C 1-9 Net
10 - 24 a5
0.280" 304SS 100 0.1% 3 WIRE ME49-48 $75. 25-49 85
100 - 199 80
200+ 75
Quantity Discount
(Feat) Factor
1-999 Net*
1M - 2999 .90
3M - 4999 .85
5M - 9999 80
10M+ B -1
PRT Extension Wire
*Respooling charge of $10. for less than 1000 ft. COIOT Code: Wh"e, Hed, Hed
Insulation Ga. Code *Price per MFT sﬁ:::" Vs ""s’:;':" T‘:::;"';':I""g
(Tinned Copper 3 Conductor)
Extruded Teflon FEP
Triplex-Twisted 24 3CUF-24-E80E $600. Stranded 130 400°F (204°C)
Tinned Copper Overbraid
Extruded Teflon Jacket
AL ) 22 | 1CUF-22-W010-RED 200. Stranded 040 SAB°E (4S°T)
Scls P 22 1CUF-22-W010-WHITE 200. Stranded 040
(Nickel/Copper 3 Conductors)
Glﬁp‘;‘g:_‘.’rwim ; 22 | 3CUF-22-WG80 650. Stranded 090
Braided Jacket 842°F (450°C)
W/SS Protective Overbraid 22 3CUF-22-WG81 945, Stranded 110

Since 1952
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SENSORS
PRT’s — PLATINUM RESISTANCE THERMOMETERS

)
 { i 3-Wire
— PRT
PROBE -
LENGTH
A ~ DESCRIPTION
Probe Sheath Ref. Tolerance Probe Marlin Price
Diameter Mat'l. Ohn&s Class Length Part No. $/Ea
@°
! 12" M244-12 $75.
| 0.250" 316SS 100 0.1% 18" M244-18 77.
[ 24" M244-24 79.
_""'.—-—F
S P e 3-Wire
T — PRT
PROBE | 4 3 e,
LENGTH | |
DESCRIPTION
Probe Sheath Ref. Tolerance Probe Marlin Price
Diameter Mat'l. Ohnés Class Length Part No. $/Ea
@°
12" M445-12 $77.
0.250" 316SS 100 0.1% 18" M445-18 79.
24" M445-24 81.

DISCOUNT SCHEDULE
QUANTITY FACTOR
1-9 MNet
10 - 24 95
25 - 49 | 85
100-199 | B8O

200+ 75

(216) 941-6200

12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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INSTALLATION — OPERATION — MAINTENANCE
FOR PRT'S (PLATINUM RESISTANCE THERMOMETERS)

GENERAL INSTALLATION
PARAMETERS:

Handling:

There are many variations of PRT's and PRT
assemblies. Even though some may appear to
have heavy duty protecting tubes or thermowells,
the internal parts can be delicate. Care in han-
dling is a mustto insure the sensor integrity. DO
NOT DROP. PRT’s are carefully packed at the
factory. Inspect the package when receiving for
indications of shipping damage. If shipping
damage is noticed report it immediately to the
shipping company and make the necessary
reports. Marlin ships on a FOB factory basis
therefore it is your responsibility to file any
claims. Hidden shipping damage can also occur
(no evident sign of mishandling). If after carefully
opening the package, damage is discovered,
save all product and shipping material then
notify and file the proper claims with the shipping
company immediately.

Storage:
Store in a dry, clean place. Avoid areas where
dropping or stacking may occur.

Location:

The PRT should SEE, as close as possible, what
the product in the process is experiencing in
order to get meaningful temperature measure-
ments. Locate the PRT as close to the product
as possible. A rule of thumb is to have at least 10
tube diameters immersion in the hot zone. Avoid
direct flame impingement or stagnant areas.

TIGHTEN HERE

Installation:

DO NOT ATTEMPT to mechanically connect
the assembly into the process by tightening at
the terminal or connecting head. USE ONLY
THE PROCESS FITTING OR THE THERMO-
WELL FLATS FOR THIS PURPOSE. Terminals
or connecting heads that are twisted can be
damaged or cause shorts that can adversely
affect the operation of the PRT. DO NOT BEND
THE PRT IN THE ELEMENT AREA (within six
inches of the end of the sheath). Bending will
break the element that is in the metal sheath and
the sensor will be rendered inoperative. If
thermowell or protecting tube must be welded
into the process, carefully remove PRT sensor
before welding and be sure to handle carefully,
keep clean and replace without forcing or stress-
ing any components.

Wire Extension:
See general operation parameters and job wiring
diagrams.

GENERAL MAINTENANCE
PARAMETERS:

Regularly scheduled maintenance procedures
should include inspection and calibration inter-
vals so that life and reliability of the instru-
mentation is improved and the likelihood of
sudden serious failure is reduced. These pro-
cedures should be set up by the responsible
engineering department and performed by per-
sonnel that are familiar with the operating prin-
ciples upon which the systemis based. DO NOT
LUBRICATE.

A
e T c&\\‘ﬁ\g{\ :
R <~ g v L% N oA N \\ \ N
F\(:-\ LA RABRN] ..1\\.'_‘0\_\3\\_9\;9 AN AN N
= :
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SENSORS
PRT'S — PLATINUM RESISTANCE THERMOMETERS

Platinum Resistance thermometers
* Customized PRT’s — Built to your design

Description:

Platinum Resistance Thermometers operate on the principle

that the electrical resistance of a metal conductorchangesasa |
function of temperature. PRT's provide an accurate, stable and )

repeatable means of absolute temperature measurement. The [ l
accuracy of a PRT may be independent of the distances O O O

between the sensor and the instrument whether it be an
indicator, recorder, controller, data logger or computer. Copper

hook-up wire is generally used between the sensor and
instrument. Terminal and/or l I

Extension Type ———p
Marlin PRT probes consist of a platinum resistance element

that is encapsulated and circuited in a mineral insulated, metal
sheath construction and terminated by means of bare wire,
quick connectors or terminal heads. This construction pro-
vides a rugged probe that is moisture, pressure, shock and
vibration resistant and also is bendable up to the element area.

The conditions of measurement determine the type of PRT
used. Temperature, atmosphere, protection, response, and
service life should be considered. The following descriptions
serve as a guide to selection.

Extension wires
2, 3 or 4 wire circuits

General Selection Parameters ‘

The Platinum Resistance Element:

Select the PRT element that will be capable of operating in ﬁj‘;’:‘g:i’::m“mion ..
your application range. The reference resistance (100 (MgO Standard)

Ohms @ 0° C-typical) and temperature coefficient (Alpha of

0.00385 - typical) must match the instrumentation in your _/
system. Sheath Alloy |

Tolerance of the PRT element:
A range of limits of error elements are available (0.1%- l
typical). See the tolerance section for definition. In general
the better the tolerance the more expensive is the ther-
mometer.

Sheath Alloy:

Select a sheath alloy that will withstand the temperature Process Connection —=
and possible corrosives of your application. 316 SS is
standard.

Probe Diameter: <
Use the probe diameter that will withstand the rigors of your
application but with minimal affect on it. Because the ele-
ment can be broken if the sheath is bent in the element area,
it is recommended that a minimum of 0.187" diameter
thermometer be used. Smaller diameters are available on
request.

Process Connections:
In order to attach and/or seal the thermometer in your
application you can use a fitting, braze, weld or solder it in
place.

Probe Diameter ——— = e

Terminal and/or Extension Type:
For connection to instruments various terminations exten-
sion are available. Select the circuit that is required to

match your instrumentation. RS, _ " _—
* Reference Ohms L bend in
il | this area
® Temperature Range e

® Tolerance

Since 1852
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SENSORS
CUSTOM PRT’S

| PROBE

‘ LENGTH

| e |

g,

ELEMENT  REFERENCE

TWPE  Q@0°C
| |
{ ELEMENT TYPE ] | REFERENCE OHMS I
P1
H N@0°C _ |CODE
« =0.00385 100 1
2x100 2
—~250°C to 600°C (DUAL)
(—420°F to 1112°F)
NOTES:

Other resistance valug
available Please consult
factory

PRT Specifications
Amperage - Self Heating

The amperageis limited by self-heating. Currents in excess of
10 mAthrough the elements are not recommended. The error
caused by self-heating is typically less than 0.1°C Tempera-
ture rise in water for a 5 mA current.

Inductance. Negligible for common AC use.

Insulation Resistance is greater than

100 M) @ 100 V DC and 25°C
10MO @ 10V DC and 100 to 300°C
2MO @ 10V DC and 301 to 650°C

05MOQ @ 10V DC and 651 to 850°C

Repeatability after 10cyclesto high temperature limits
is less than the adjustment error for the corresponding
tolerance class.

Alpha the Temperature Coefficient

is defined as:
. _ R100-Ro Ohms
100 x Rg Ohms °C
and is related to A & B by the expression
a = A+100B

o = 0.00385 for P1

Since 1952
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The Platinum Resistance Element

The Platinum Resistance Element of the standard Marlin PRT
has a base or reference resistance of 100 Ohms @ 0°C, a
temperature coefficient alpha of 0.00385, and a tolerance
(limit of error) class of 0.1%. Other resistances, temperature
coefficients and tolerances are available to fit your require-
ments. Marlin elements are of wire wound construction.

(Alpha)
Temp. Coefficients

Wire Wound Element

Type Temperature Range

P1 -250°C to 600°C .00385

Wire wound elements consist of fine, high purity platinum
wire wound and imbedded in an insulation. The compacted
Mg0insulated construction of standard Marlin PRT's provides
maximum durability and dependability for industrial PRT
applications. All elements are carefully annealed and mounted
so that the sensing wire remains strain free under severe,
heavy-duty applications. Each element will have its own
characteristics and therefore each PRT must be tested to
insure it is within tolerance.

Single Element PRT's are most commonly used but dual units
are available for simultaneous recording, controlling and
indicating of a single thermal point. Also higher resistances
are available but it should be noted that resistances above 100
Ohms and multiple elements require larger probe diameters
(minimum 0.250") and are more expensive.

Temperature Resistance Relationship

Over the temperature interval -200 to 600°C, the resistance of
aplatinum resistance thermometer is given by the relationship

R, = Ro[1 + At + Btz + Ct3 (t - 100)]

where R, is the resistance in ohms at any temperature t (ex-
pressed in degrees Celsius), and Ro is the resistance in ohms
of the thermometer at 0°C. A, B, and C are constants whose
values are

A = 3.9083 x 103
B =-5.775 x 107
C=-4.183 x 1012

The C constant is used only for temperatures below 0°C. For
all temperatures above 0°C, the C constant is set equal to
zero, and the last term of the expression may be ignored.

(216) 941-6200
FAX: (216) 941-6207




SENSORS
CUSTOM PRT’S

| PROBE
] LENGTH

L

TOLERANCE CIRCUIT
T TYPE
t
TOLERANCE |CODE
0.05% 0
0.1% 1 CIRCUIT TYPE
0.5% 2 CIRCUIT |coDg]

Calibration Tolerances for Platinum
Resistance Thermometers

The accuracy of a platinum resistance thermometer is dependent
upon two factors. The first is the offset of its actual resistance
from the nominal value (typically 100 ohms) at some reference
temperature (usually 0°C). The second factoris a variation froma
nominal value of the effective resistance temperature coefficient
over agiven temperature interval, giving rise to an additional error
component thatis proportional to the temperature. Both of these
factors are variable from sensor to sensor, but their magnitude
limits are implicit for a given tolerance ‘class.’

The designation of a PRT tolerance class is based on the percent
allowable variation, in ohms, of the nominal resistance value at
the reference temperature. However, for convenience, this ohmic
tolerance is often expressed as an equivalent °C temperature
variation. To this base uncertainty must be added the allowable
proportional error for the class, which is stated as a percentage of
measured temperature. This percentage applies when tempera-
tures are expressed in degrees Celsius. A tolerance in degrees
Fahrenheit is obtained by multiplying the Celsius equivalent sum
temperature tolerance by 9/5.

Tolerance = Offset Error + Proportional Error

Tolerance Offset Proportional *Sum of
Class Error Error (°C) Errors (°C)
0.05% 0.15°C 0.3% (T) 0.15 + 0.003 (T)
0.1% 0.3°C 0.5% (T) 0.3 + 0.005 (T)
0.5% 1.3°C 0.8% (T) 1.3 + 0.008 (T)

*See tables — Reference Dala, Initial Calibration Tolerance — PRT's.

(T) is the temperature in °C without regard to sign.
;t Tol. } + Prop. Err.
2
0 gl } — Prop. Err.
0 >
= >
+ Offset Err.__ Ideal Curve
Ros Offset Err,-fE
Tolerance = Offset + Proportional
Error Error
1
o° C TEMPERATURE st
Since 1852
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SINGLE ELEMENT

E— 2
% ‘ 12
——
=
—E
13
- 12}
e (1)
% =)
@ | 14

NOTES

Dual element PRT's require
250 0.0 mimmum sheath
diameter

PRT Circuitry

Resistance bridge techniques are used with resistance ther-
mometers for temperature measurement. In these techniques
the resistance change with temperature of the PRT, which is
the basis for a resistance thermometer, can be affected by the
lead resistance. Marlin offers various circuits to fulfill the
requirements of your instrumentation.

The accuracy of a PRT may be independent of the distances
between the sensorand the instrument whetheritbe an indica-
ter, recorder, controller, data logger or computer. The dis-
tance may vary from a few inches to many miles. Copper
hook-up wire is generally used between the sensor and
instrument.

The comparatively high signal level of the PRT eliminates the
need for high gain amplifiers and generally reduces the sus-
ceptibility of the measuring system to noise and signal
interference.

(216) 941-6200
FAX: (216) 941-6207



SENSORS
CUSTOM PRT’S

| PROBE

| LENGTH

pifiabstesosh

PROBE  SHEATH
DIA. MAT'L
A

PROBE

DIAMETER |COPE

3/16 IN 187
1/4 IN 250

MNOTES: For special DIA.
consult factory.

PRT Probe Diameter

Your application dictates the size of the PRT Probe to be used.
Generally the smaller the diameter the faster the thermal
response time and the shorter the necessary immersion length
for accurate instrumentation, but with less strength than a
probe with a larger diameter. Use the sheath size that will
withstand the rigors of your application but with minimal affect
onit. Because theelement can be broken if the sheath is bentin
the element area it is recommended that a minimum of 0.187"
diameter thermometer be used. Small diameters are available
on request.

Since 1852

PROBE
MATERIAL [COPE
31688 s
INCONEL I

600

MNOTES:For special material
consult factory.

Sheath Materials

316 Stainless Steel (16% Chromium - 10% Nickel) is a material
that has superior corrosion resistance as compared to 304SS
with improved oxidation resistance and a higher hot strength.
Maximum operation temperature 927°C (1700°F).

Inconel® 600 (72% Nickel - 17% Chromium) is a material that
has outstanding resistance to oxidation, corrosion and
scaling. Should not be used in the presence of sulfur above
1600°F. Maximum operating temperature 1149°C (2100°F).

*TM International Nickel Co.

(216) 941-6200
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SENSORS

CUSTOM PRT'S

| PROBE
LENGTH
ADJUSTABLE
,_£ FITTING —
Ea E=ceee —
— -
FITTING Immersion Length
0R Last digit is 10th’s
MOUNTING of an inch
TYPE (ie. 0045=4.5")
Mounting Fittings (SEE SELECTION SUMMARIES FOR DETAILS) NONE e
= 2 i 4 S.S. Fitting
Compression Fittings field positionable setling of the immersion length of 1/8 NPT Al
the PRT. Standard fittings are stainless steel, 1/8 NPT or 1/4 NPT thread 1/4 NPT A2
size, and are supplied with metal ferrules that are not relocatable after com- FIELD POSITIONABLE
pression. Teflon ferrules allow relocation after compression but have a limited - * Not readjustable with metal ferrule
temperature and pressure range. Lava ferrules are crushed with compres- NOTES:
sion and must be replaced if PRT is removed or readjusted. —) N i
Teflon — 400°F prachca} use limit E; MSW (Non-readjustable)
Lava — 900°F practical use limit “T" for Teflon (Readjustable)
eg. T1
“L" for Lava (Non-reusable)
eg. L1
1/8 NPT F1
Fixed Fittings are stainless steel, NPT thread sizes, and are brazed to ;g :§ g
the sheath. Additional sizes, materials and welded mountings are also 1/2 NPT F4
available. 3/4 NPT F6
1 NPT F8
Fixed Double Fittings (Back to Back Threads) are stainless steel, NPT 1/4 x 1/4 NPT D2
thread sizes, and are brazed to the sheath. Generally used with terminal 1/2 x 1/2 NPT D4
heads this arrangement provides a process connection. HAXISNEY g
TYPICAL ASSEMBLY w/PROTECTING TUBE Gal.
“C"DIM. | St.(1) | S5
A NIPPLE 2" 12 42
( \ [ e S 6 15 | 45
[ I 6 16 | 46
b _ a | “C" DIM.
| : o J okt 2% | 23 | sa
NIPPLE OR FITTING I 26 56
— 4 NIPPLE;  CUDIM.
= .[] UNION/ < 33 | 63
! . = NIPPLE 6" 38 | 66
A NOTES: 1) Galvanized Steel
NIPPLE UNION NIPPLE/UNION/NIPPLE E:NPT Sil:especiﬁed by

Weatherproof Head Size

Since 1852
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SENSORS

CUSTOM PRT’'S

PROBE

LENGTH

EXTENSION
I
! LENGTH

— ]

PAH11H1 31250 SHAL 0

Molded Transition and Extension

This transition is an exclusive development from Marlin Manu-
facturing Corporation. After the wire extension has been
spliced to the sheathed wire, the transition is molded with a
thermoset compound. This transition exhibits the character-
istics of high strength and resistivity and protects the splice
against moisture, vibration and mechanical damage and also
incorporates a strain relief for the wires that obsoletes springs
and adapters. Standard transitions can be used in ambient
temperatures to 400°F (205° C). High temperature transitions
are available for use in ambient temperature to 800°F (425°C).

TRANSITION DIMENSIONS
STRANDED
SHEATH TRANSITION® TRANSITION WIRE
SIZE SIZE LENGTH EXTENSION
DIA. DIA. “L" DIMENSION GAUGE
INCHES INCHES INCHES B&S
187 312 1.000 24
.250 437 1.000 24
375 625 1.000 24
*Same diameter transitions are available in 0.187"” Dia. and
larger sheath sizes.
—
e sm—— ——::!m’
GLASS/GLASS EXTENSION
F——]
e P —
0.187" SAME DIAMETER TRANSITION
GLASS/GLASS EXTENSION ——

Since 1852
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PROBE HANDLE TRANSITION W/SS FLEX ARMOR

EXTENSION 1 EXTENSION
TYPE LENGTH
IN INCHES
(if Applicable)
EXTENSION TYPE
EXTENSION CODE
NONE XXX
TEFLON INSULATED
260°C (500°F) Q
FIBERGLASS INSULATED
482°C (900°F) NGO

NOTES:

1) For SS flex Armor Cable over Exten. add “3" to code: e.g. “MT3"

2) For SS Overbraid over Exten. add “1" to code. e.g. “MT1"

TRANSITIONS

3) Extension include transitions for use to 205°C (400°F)

4) For Hi-Temp transition 425°C (800°F) use "H" to code: e.g. "HTO"

5) For transition “same size" as Sheath O.D. use “E" to code e.g. “ET0"

6) For “Probe Handle" transition use code “P" e.g. “PT0" (good for
350°F — not available in hi-temp).

Teflon-Teflon Tefloninsulatesindividual conductors followed
by an overall teflon jacket. Superior abrasion and moisture
resistance. Resists most acids and vapors. Recommended
operating temperature —90° F to 500° F.

Glass-Glass Glass yarn is applied over each conductor then
impregnated with silicone varnish plus both conductors are
covered with a braid of glass yarn also with silicone varnish.
Fair resistance to abrasion and moisture. Recommended
operating temperature to 900° F. Varnish is destroyed above
400°F.

Glass-Glass with SS Overbrald Same as Glass-Glass With
added abrasion resistance.

——
SE——

SS OVERBRAID

$S Armor Tubing Can be used over any wire extension for
added mechanical damage and abrasion resistance.

o
————— R R,

SS FLEX ARMOR TUBING

|— e —|

(See page F-0 for handle details)

(216) 941-6200
FAX: (216) 941-6207



SENSORS
CUSTOM PRT’S

l SHEATH |
LENGTH
| COMPRESSION |

FITTING

ol

TERMINAL PROBE
TYPE LENGTH
IN INCHES

This Platinum Resistance Thermometer (PRT) is now fully TERMINAL TYPES %%Dgg
specified.
Description: T3=—_ Bareleads B10
P1 — Element Type :< Lugs, Uncompensated Lo3
Alpha = 0.00385
for use to 600°C 4 Lugs, Compensated for thermocouple type L13
11 — 100 ohms at 0°C — o
+ ini Plug
Sy amion [:E Max sheath .125" OD, Max wire 20 ga.

13 — Single element T
Three wire circuit H_ 3-Pole Mini Plug M32
. — Max sheath .125" OD, Max wire 20 ga.
2508 — "%" Dia. sheath size

316SS sheath material
A1l — ¥s NPT, SS compression fitting
0000 — Field positionable A1

XXX __ No transition or
0000  wire extension

P11

P31 — 3-pole full size plug Notes: Above specifications are for

l 1.) Connectors for use to 205°C (400°F)
0024 — 24" long probe length 2.) Other terminal types are available. Please consult factory for
terminal type code.

Since 1952
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SENSORS — SELECTION SUMMARY

CUSTOM PRT’S

| PROBE
LENGTH

= ==
Optional Process Connection  # e

(Shown: Compression Type) ~

IMMERSION PROBE
ELEMENT REFERENCE TOLERANCE CIRCUIT PROBE  SHEATH  PROCESS LENGTH TERMINAL LENGTH
TYPE Q@0°C TYP DIA MATL  CONNECTION (If Applicable) TYPE IN INCHES

{i.e. 0045=45"

P1 TOLERANCE |CODE PROBE DIA. &
sHEATH maTERIAL | COPF TERMINAL TYPE CODE
« = 0.00385 0.05% | O 187" 1878 STANDARD 3-POLE PLUG
- ! W/EXTERNAL STRAIN
-250°C to 600°C 0.1% 1 316SS RELIEF P31
p - Max Probe Dia. 375"
(-420°F to 1112°F) 05% | 2 250 2508 ~ For Gcuits 12, 13
187" 1871
NOTES: INCONEL NOTES FOR ABOVE CONNECTORS
Other tolerances e 250" 600 2501 () Circuit hook up.
Ian;%uhie._ m?'" Fa:ln;y a) Connectors for use to 205°C (400°F)
i FNOTE_S' b) For Hi-Temp connectors to 425°C (B00°F) use code P41
Or 5pecial gia. or
mall consult Factory

Ref. 2 PRT 1 CIRCUIT |cope PROCESS CONNECTION | CODE
N@0°c CODE
. SINGLE ELEMENT HONE: xX
100 1 @ COMPRESSION FITTING
2x100 2 3 12
(DUAL) et < 1/8 NPT Al
o 1/4 NPT A2
NOTES: %“"' @ 13
Other resistance value i K
available, Please consult = (3 Not readjustable with metal ferrule
Fachory NOTES:
l: 1) C1=54. Bi=Brass
" TR Ferrules:
1; ) 14 Metal Standard (Non-readjustable)
L= 13 “T" for Tefion (Readjustable)
eg T
5 “L" for Lava (Non-reusable)
[M i eq. L1
L 4 15 ) FIELD
L= 5 Pons"rlgouwl.z
DUAL ELEMENT = LENGTH i
L= (2] |
] J_.-_- 1) " m | “l —
$ ¢ 22 e
sare (4
= {3)
s 1AT)
LIlﬂ;’l
£ B1)
é {B2) 23
| .‘__I--u :Ejs.
NOTES:
Dual element PRT's require FOR / TITLE
250 0.0 minimum sheath
diameter

DATE BY REFERENCE

Since 1852
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SENSORS — SELECTION SUMMARY

CUSTOM PRT'S WITH EXTENSION

! LENGTH -
| by o —
| et MM@ L i S F—
Optional Process Connection S—
Ghown: Compression Type) —7' \ TRANSITION -
FITTING IMMERSION
REFER- TOLER- OR LENGTH EXTENSION PROBE
ELEMENT  ENCE ANCE CIRCUIT PROBE SHEATH MOUNTING IN INCHES EXTENSION LENGTH TERMINAL LENGTH
TYPE n@o“c TYPE DIA MAT'L TYPE (If Applicable) TYPE IN INCHES TYPE IN INCHES
4 ] Last digit is 10th' -
= 1 t Sy o t t
fie. 0045 = 457) —’
EXTENSION CODE
Pi CODE | TOLERANCE CODE PROBE DIA. & TEFLON INSULATED MTO
SHEATH MATERIAL 260°C (50011 F}
o= 000580 ol i 1875 187" FIBERGLASS INSULATED | 4460
-250°C to 600°C 1 0.1% 316SS 482°C (900°F)
2508 |.250" NOTES:
(_4200 Fto1112° F} 2 0.5% 1) For S5 Armor Cable over Exten.add "A” to code: eg. “GA”
1871 |.187" 2) For S5 Overbraid over Exten. add “S” 1o code: e.g. “GS™
NOTES: INCONEL TRANSITIONS
600 3) Extension include transitions for use to 205°C (400°F)
mmazm 2501 |.250° 4) For Hi-Temp transition 425°C (800°F) add "H" to code-e.g. "HG
e mﬁm description NOTES §) Fortransition “same size”as Sheath 0.0, add "E"tocodee.g. "EG
For special t.iia o
mat’l. consult Factory. TERMINAL TYPE CODE
STANDARD 3-POLE PLUG
W/EXTERNAL STRAIN
RELIEF P33
- For Circuits (12, 13)
CIRCUIT CODE| PROCESS CONNECTION CODE
Ref. Q PRT 1 SINGLE ELEMENT NONE XX NOTES FOR ABOVE CONNECTORS
: ... () Circuit hook up.
o, 12} &
@t CODE AILIETARLE BinERON a) Connectors for use to 205°C (400°F)
100 1 o 12 b) For Hi-Temp connectors to 425°C (B00°F) use code P43
@ 1/8 NPT Al
2x100 2 —=—0 1/4 NPT A2
(DUAL) Sl P
==t 9 *Not readjustable with metal ferrule
NOTES: NOTES:
Other resistance value =—in C1=St. B1=Brass
available. Please consal § 2 Ferules:
Fackory. g | 14 Metal Standard (Non-readjustable)
o — (4] “T" for Teflon (Readjustable)
eg. Tl
=2 “L" for Lava (Non-reusable)
E i eg. L1
Lew 4 | 16
{3) ADJUSTABLE
DUAL ELEMENT r"“:_':;g?,"?"
== ff) =
% 22 =
cusn (4 —
L k)
(A1)
2
{521 23
san (B3]
(A3)
NOTES:
Dual element PRT's require
250 0.D. minimum sheath
diameter
Since 1952
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SENSORS — SELECTION SUMMARY

CUSTOM PRT’S FOR PROTECTION TUBE

I
/s I.f‘fll’ (i f?l
BIITIAETIF TR TEFINTNS
REFER- TOLER-
ELEMENT  ENCE  ANCE  CIRCUIT PROBE  SHEATH  SUPPDRT TERMINAL A
TWE  Q@0°C TYPE DIA MAT'L FITTING TYPE DIM
3 3 ==
? 1 T SPECIFY “A"DIM
of Thermowell
or give T'well PN
18 260TR-3,414-304
P1 CODE | TOLERANCE PROBE DIA. &
CODE T TERIAL CODE WEATHERPROOF HEAD
« = 0.00385 0 | 0.05% 1875 | 187" CAST ALUMINUM
-250°C to 600°C 0.1% 31655 274 |1/2 NPT
2508 |.250" 276 | 3/4 NPT
(-420°F to 1112°F) 2 0.5% 278 1 NPT PROBE
" MOUNT ==
YorL 167 CAST IRON NPT
NOTES: INCONEL
Othet tolerances are 2501 |.250" 600 374 | 1/2NPT
_a.ve_u:a_ue_mut Factory 376 3/4 NPT 3/4 NPT CONDUIT
9" requires description NOTES:
- 378 1 NPT
For special dia. or
matl. consult FHUDW’
TERMINAL BLOCKS
for Weatherproof Heads
SPRING LOADED
4 WIRE
CIRCUIT |cODE
Ref. Q PRT 1 SINGLE ELEMENT SUPPORTFITTING |  CODE l_‘
o SPRING |3
Nl@0°C CODE 12} “C" DIM.  [St{1)| S8 ACTION "8
100 1 12 NIPPLE 2 12 | 42
3) 5 15 | 45 CODE EXPLOSIONPROOF HEAD
2x 100 2 m & 16 | 46
(DUAL) 2 13
| NoTES: 124 PROBE
Other resistance value _wm n = [ MOUNT ==
available. Piease consult e = .] I @; 1/2 NPT
Factory. j . ) 1 4 — 1
L =8 |
r—aa— (@) 3/4 NPT CONDUIT
% N “C" DIM.
Lo j 156 Empo{;‘ia 2% TERMINAL BLOCKS
vl / 5%"
DUAL ELEMENT NIPPLE for Explosion Proof Heads
(2}
L1 - SPRING LOADED
Lo 4 ll ] [ l 4 WIRE
Lo==m i35 -
s ';‘.‘: _.L_.._ __.J
[ gﬁti’é‘:’. 23 SPRING_L:,_]
33 ref. 1) Galvanized Steel ACTION "8
L= g0y
NOTES
Dual element PRT's require FOR/ TITLE
25000 mimmum sheath
diameter
DATE BY JOBNO
Since 1952
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SENSORS — SELECTION SUMMARY

CUSTOM PRT'S WITH FLEXIBLE EXTENSION FOR THERMOWELLS

A -
e £33
(NSO m\&.ﬁﬁ.ﬁ‘i‘lﬁﬁ&\\:ﬁﬁg
e EXTENSION
PROBE LENGTH 1 LENGTH
FITTING IMMERSION
REFER- TOLER- OR LENGTH EXTENSION PROBE
ELEMENT ENCE ANCE  CIRCUIT PROBE  SHEATH  MOUNTING IN INCHES EXTENSION LENGTH TERMINAL LENGTH
TYPE Nn@o°c TYPE DiA MATL TYPE (If Applicable) TYPE IN INCHES TYPE IN INCHES
i 4 1 b Last digitis 10th's 1 1
of an inch
(i.e. 0045=4.5") |
P1 CODE | TOLERANCE e PROBE DIA. & EXTENSION CODE
s MOLDED TRANSITION/
a = 0.00385 0 | 005% 1878].187" TEFLON INSULATED WIRE | e
~250°C o 600°C ol i 31688 55, FLEX ARMOR
2508 |.250" .
(-420°F to 1112°F) 2 0.5%
= “EXTENSION LENGTH IN INCHES
1871 |.187 NOTES:
INCONEL 1) For SS Armor Cable with PVC Coating
2501 |.250"| 600 over code MES.
Ref.  PRT 1 CIRCUIT CODE FITTING TYPE CODE WEATHERPROOF HEAD CODE
SRS .o SINGLE ELEMENT ivas -
CAST ALUMINUM WITH
100 1 - O T WIRE GRIP FITTING
2x100 2 % 12 NPT
(DUAL) i 1/2 A4 241
PROBE
(1) MOUNT ==
2] FIELD 1/2 NPT
1 3 I' WERSW
—y 3) LENGTH
PR
-, ) = 3/4 NPT CONDUIT
= o) =
P =
Z TERMINAL BLOCKS
E (2 for Weatherproof Heads
[m 4 | 15
= {3} RIGID 4 WIRE (e S
DUAL ELEMENT A
:i:. {2)
— (1)
3 % 22
seers (4]
== (3)
= (A1)
ggﬂ FOR / TITLE
% fg2)] 23
sais (B3)
= (A3)
NOTES:
Dual element PRT's require DATE: BY JOB NO.
250 0.0 minimum sheath
diameter
Since 1952
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SENSORS — SELECTION SUMMARY

CUSTOM PRT'S FOR PROTECTION TUBE

PROBE LENGTH

(Spring Relaxed)

REFER- TOLER- PROBE
ELEMENT  ENCE ANCE CIRCUIT PROBE SHEATH SUPPORT TERMINAL LENGTH
WPE  A@0°C TYPE DIA MATL FITTING TYPE IN INCHES
P1 CODE | TOLERANCE - PROBE DIA. &
SHEATH MATERIAL
« = 0.00385 0 | 0.05% 1875 | 187" CODE WEATHERPROOF HEAD
-250°C to 600°C 1 0.1% 316SS CAST ALUMINUM
(-420°F to 1112°F) 2 | 05% 2508 |.250 274 | 1/2NPT
1871 |.187" INGONEL 276 | 3/4 NPT
600 278 1 NPT PROBE
2501 | 250" CASTIRON MOaN™™
374 | 1/2NPT
376 |3/4NPT ;
34 NPT CONDUIT
378 1 NPT
TERMINAL BLOCKS
for Weatherproof Heads
CIRCUIT  |coDE SPRING LOADED
Ref. Q PRT 1 SINGLE ELEMENT SUPPORT FITTING | CODE 4 WIRE
0@ 0°c CODE éf_"5 (2 None XX
12
100 1 L oo ‘c DM, | su. | ss fE?:'&ﬁ‘]’:—‘
2 x 100 2 =) ﬂmha 2-5/8" | 23 | 83
(D UA L) 2 5-3/4 26 56
13 CODE EXPLOSIONPROOF HEAD
dis 1/2 NPT
14 PROBE
13y 124 MOUNT ===
@) 1/2 NPT
2 NOTES: 1) Steel Standard
1 2) Add S for Stainless St e.g. 135
3) NPT Size specilied by
- ;: 15 Weatherprool Head Size 3/4 NPT CONDUIT
DUAL ELEMENT
=1 TERMINAL BLOCKS
h 22 for Explosion Proof Heads
Sasts (4)
== SPRING LOADED
e 4 WIRE
B1)
§ f 23
| == SPRING li.l
ACTION 8
NOTES
Dual element PRT's require
250 0.0 minimum sheath
diameter FOR / TITLE:
DATE BY: JOB NO.
Since 1952
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SENSORS
STOCK MARLOX® THERMOCOUPLES

PROBE LENGTH —| =

!
N
L

DESCRIPTION
PROBE SHEATH | ANSI JUNCTION i e MARLIN PRICE
DIA. MATERIAL TYPE TYPE INCHES STOCK NO. $/EA.
6" = 5 12
1/8 15 MO09 -12 14
. -18 15
Ing&r;el K Grounded 6" -8 15
1/4 12" M012 -12 19
18" -18 23
6" -6 14
1/8 12" MO014 -12 16
Inconel 18" -18 18
600 K Ungrounded & 6 17
1/4 12" MO16 -12 21
18" -18 25
DISCOUNT SCHEDULE
DISCOUNT
QUANTITY| FACTOR
One Week Shipments for orders of stock Marlox Thermocouples. was | o8
25-48 90
¢ Order by Stock Number or Part Number Soo | 8
e Quantity based on total stock Thermocouples per order 200 + 75

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS
STOCK MARLOX® THERMOCOUPLES

* [ShanTe) m— or—e
( =T
L S e— ® )

PROBE DIA.
- MINI MINI
- FHCRS e T/C PLUG T/C JACK
DESCRIPTION
PROBE

PROBE SHEATH ANSI JUNCTION LENGTH MARLIN PRICE

DIA. MATERIAL TYPE TYPE INCHES STOCK NO. $/EA.
6" - 6 23
1/16 ;g M111 -1§ gg

’ -1
Ingoo(r;el K Grounded & s 23
1/8 12" M112 -12 24
18" -18 25
6" -6 25
1/16 12 M115 -12 26
Inconel 18" -18 27
600 K Ungrounded 8" -6 o5
1/8 12" M116 -12 26
18" -18 27
DISCOUNT SCHEDULE
DISCOUNT
QUANTITY | FACTOR
One Week Shipments for orders of stock Marlox Thermocouples. ;&‘3; ".'3?
54 ]

e Order by Stock Number or Part Number 5009 85

. 100-199 80

e Quantity based on total stock Thermocouples per order 200+ 75

Since 1852
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS

STOCK MARLOX® THERMOCOUPLES

6

_| STANDARD STANDARD

PROBE LENGTH | 1/¢ PLUG T/C JACK
DESCRIPTION
PROBE SHEATH ANSI JUNCTION ,_F;;‘%E-'ﬁ, MARLIN PRICE
DIA. MATERIAL TYPE TYPE INCHES STOCK NO. $/EA.
6" -6 24
1/8 12 M209 -12 26
18" -18 28
Ineneics K Grounded " .
600 6 6 30
1/4 12" M212 -12 34
18" -18 39
6" - B 26
1/8 12" M214 12 28
Inconel 18" -18 30
600 K Ungrounded 6" -8 32
1/4 12" M216 -12 36
18" -18 41
DISCOUNT SCHEDULE
DISCOUNT
QUANTITY FACTOR
One Week Shipments for orders of stock Marlox Thermocouples. wa | e
¢ Order by Stock Number or Part Number 50.99 P
100-199 B0
¢ Quantity based on total stock Thermocouples per order 200 + s

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS

STOCK MARLOX® THERMOCOUPLES

1
FIBERGLASS INSULATED |-*i"

L PROBE DIA.

PROBE LENGTH ! 48" EXTENSION LENGTH

|
DESCRIPTION
PROBE SHEATH ANSI JUNCTION L@%E-ﬁ MARLIN PRICE
DIA. MATERIAL TYPE TYPE INCHES STOCK NO. $/EA.
6" - 6 25
1/16 Igj M415 ;g g
Ingggel K Grounded 6" -6 26
1/8 12" M416 -12 28
18" -18 30
6" - 6 27
1/16 12" M422 -12 29
Inconel 18" -18 30
600 K Ungrounded & B 28
1/8 12" M423 -12 30
18" -18 32
. DISCOUNT SCHEDULE
One Week Shipments for orders of stock Marlox Thermocouples. o] ey
® Order by Stock Number or Part Number A
® Quantity based on total stock Thermocouples per order s >
100-199 80
200 + 75

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS

STOCK MARLOX® THERMOCOUPLES

SINGLE THERMOCOUPLE WEATHERPROOF HEAD

';2" NPT \

{

L PROBE DIA.

N
o)

i —

PROBE LENGTH

-
3 NPT
DESCRIPTION
PROBE SHEATH ERDaE
ANSI JUNCTION LENGTH MARLIN PRICE
DIA. MATERIAL TYPE TYPE INCHES STOCK NO. $/EA.
6" - 6 46
1/4 i K Grounded 12" M708  -12 50
600 18" -18 54
Inconel 5 - 50
1/4 600 K Ungrounded 15” M712 :}g %
DISCOUNT SCHEDULE
DISCOUNT
QUANTITY| FACTOR
One Week Shipments for orders of stock Marlox Thermocouples. w2s | s
® Order by Stock Number or Part Number ;Eégg a
- 100-1 B0
¢ Quantity based on total stock Thermocouples per order 200 + 75

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
C-25



INSTALLATION — OPERATION — MAINTENANCE
FOR T/C’s (Thermocouples)

GENERAL INSTALLATION
PARAMETERS:

Handling:

There are many variations of T/C's and T/C assemblies.
Even though some may appear to have heavy duty protect-
ing tubes or thermowells, the internal parts can be deli-
cate. Care in handling is a must to insure the sensor
integrity. DO NOT DROP. T/C's are carefully packed at the
factory. Inspectthe package when receiving forindications
of shipping damage. If shipping damage is noticed report
it immediately to the shipping company and make the
necessary reports. Marlin ships on a FOB factory basis
therefore it is your responsibility to file any claims. Hidden
shipping damage can also occur (no evident sign of mis-
handling). If after carefully opening the package, damage
is discovered, save all product and shipping material then
notify and file the proper claims with the shipping com-
pany immediately.

Storage:
Store inadry, clean place. Avoid areas where dropping or
stacking may occur.

Location:

The T/Cshould “see”, as closely as possible, what the prod-
uctin the process is experiencing in order to get meaning-
ful temperature measurements. Locate the T/C as close
to the product as possible. A rule of thumb is to have at
least 10 tube diameters immersion in the hot zone. Avoid
direct flame impingement or stagnant areas.

Installation:

DO NOT ATTEMPT to mechanically connect the assem-
bly into the process by tightening at the terminal or
connecting head. USE ONLY THE PROCESS FITTING
OR THE THERMOWELL FLATS FOR THIS PURPOSE.
Terminals or connecting heads that are twisted can be
damaged or cause shorts that can adversely affect the
operation of the T/C. If thermowell or protecting tube
must be welded into the process, carefully remove T/C
sensor before welding and be sure to handle carefully,
keep clean and replace without forcing or stressing any
components. Assemblies with ceramic tubes should be
preheated before immersion into high heat in order to
avoid any thermal shock.

Since 1952
m MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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Wire Extension:

Use wire extensions of the same thermocouple material
type (i.e. “J”, "K", “T", “E", “R", “S", “B", etc.) of the installed
T/C throughout the circuit. The use of thermocouple
grade or thermocouple extension grade wire and the
selection of conductor insulation depends on what the
environmental conditions dictate. “RED” color code is
always negative in T/C circuits. Ideally run T/C circuit
wires in separate conduits at least one foot away from
power lines. Twisted and shielded constructions may be
required to avoid noise in the T/C circuit. The overall
impedance of the T/C circuit must be compatible with
your instrumentation. If there is a reversal in the T/C circuit
the indication will be down scale. A “double-reversal” in
the circuit will give an upscale but erroneous reading.
Keep the “RED” color coded leg negative throughout the
circuit to avoid these reversals.

GENERAL MAINTENANCE
PARAMETERS:

Regularly scheduled maintenance procedures should
include inspection and calibration intervals so thatlife and
reliability of the instrumentation is improved and the like-
lihood of sudden serious failure is reduced. These pro-
cedures should be set up by the responsible engineering
department and performed by personnel that are familiar
with the operating principles upon which the system is
based. DO NOT LUBRICATE.

T/C's often deteriorate with time, exhibiting a drift from
actual temperatures. Deterioration usually is more rapid
at higher temperatures and depends on the integrity of the
protecting tube or sheath to isolate it from contaminates.
T/C’s should be checked at regular maintenance intervals
based on recommendations or on experience.

THERMOCOUPLE DO’s

® DO check in place.
® DO replace at established, proper intervals.
® DO have good connections throughout the circuit.

THERMOCOUPLE DO NOT’s

e DON'T reinsertat differentimmersions. (Avoid decreas-
ing the immersion.)

e DON'T use foraccurate measurements at lower temper-
atures after being exposed to higher temperatures.

e DON'T use in defective protecting tubes.

® DON'T insulate with used insulators.

® DON'T use oils or solvents on or in T/C's or T/C
assemblies.

(216) 941-6200
FAX: (216) 941-6207



SENSORS

MARLOX® THERMOCOUPLES

Metal Sheathed — Inert Oxide Insulated
THERMOCOUPLE ASSEMBLIES
Customized Thermocouples — Built to your design
Stock Thermocouples — Off-the-shelf availability
RANDOM LENGTH THERMOCOUPLE CABLE
HIGH TEMPERATURE THERMOCOUPLES

DESCRIPTION

Marlox is metal sheathed, inert oxide insulated thermocou-
ple cable from Marlin Manufacturing Corporation. Available
in ANSI calibrations with various types of sheath alloys,
Marlox can be ordered as complete fabricated assemblies or

in random lengths. Drawn to final size and fully annealed Términal and/or ( @
standard Marlox, single or dual thermocouple element, is Extension Typg ————
moistureproof, pressure resistant, accurate, bendable and | O @@
weldable. Quality control procedures insure that all thermo- ¢
couple material is tested for adequate insulation resistance. ¢ ® ®
All certified Marlox stock is checked for ANSI limits of error (L J
conformance by lot sampling in our quality control labora-
tory which is certified traceable to the NIST. Post assembly
certified traceable calibration, is available upon request. Thermacouple Wires
(Select calibration type)
(Number of T/C elements)
General Selection Parameters 2-wire -1 T/C
The conditions of measurement determine the type of ther- uirg-2 TG
mocouple used. Temperature, atmosphere, protection, re- 4,
sponse, and service life should be considered. The following
descriptions serve as a guide to selection. Compacted ) fe o
Inert Oxide Insulation
Thermocouple Type: (MgO Standard)
Select the thermocouple type that will be capable of S~
operating in your application temperature range.
Sheath Alloy:
Select a sheath alloy that will withstand the temper- Sheath Alloy
ature and possible corrosives of your application.
Sheath Size: fheam
Use the thermocouple size that will withstand the eng
rigors of yourapplication but with minimal effecton
it. See response chart below.
Junction Type: Fitting or Mounting Type —»
Select the junction that will give the protection and
response characteristics that you require.
Fitting or Mounting Type:
In order to attach and/or seal the thermocouple in
your applicationyou can use a fitting, braze, weld or
solder it in place.
Terminal and/or Extension Type: g
For connection to instruments various terminations She{%‘g ?'za ST 1 I
and extensions are available. '
PER -
CENT 90 1 3"_
RESPONSE
. " s
Junction Type A
Al STEP-RESPONSE TIME for l
- Grounded Junction
a0 MARLOX Thermocouples

in Stirred 0il Bath

™

20 25
TIME in Seconds
Since 1952

(216) 941-6200
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SENSORS
CUSTOM MARLOX®THERMOCOUPLES

! )
1 0
DIA.
SHEATH
MATL
1 t
SHEATH SHEATH
SIZE SIZE SHEATH
CODE DIA. CODE DIA.
INCHES INCII:ES eave MATL.
010 .010 187 187 304 304SS
020 020 250 250 310 310SS
032 032 312 312 316 316SS
040 040 375 375 600 INCONEL™
062 062 500 500 “600"
125 125 230 2300™
Temperature Recommendation Sheath Alloys

The temperature limits for continuous duty, grounded junc-
tion thermocouples are shown for available sheath sizes and
thermocouple calibrations. Exposed junction thermocouples
should be used at lower temperatures for equivalent service
life.

LIMIT TEMPERATURE °F CONTINUOUS DUTY

WIRE
NOMINAL GAUGE
s Tugs i pavery ANSI THERMOCOUPLE TYPE
K
b L T N
ELEMENT | ELEMENT
020 .003 38 700 | 400 1600 800
.032 .004 34 700 | 400 1600 800
040 006 33 700 | 400 1600 800
1/16 .009 28 30 700 | 400 1600 800
1/8 017 22 24 700 | 400 1600 800
3/16 .025 20 21 900 | 500 2000 | 1000
1/4 .033 16 18 1000 | 600 2000 | 1100
5/16 041 16 1000 | 600 2000 | 1100
3/8 .052 15 1100 | 700 2000 | 1200
1/2 .070 10

DIM. TOLERANCE: Up to .062 +.001; .125 to .500 +.003"

304 Stainless Steel (18% Chromium-8% Nickel) is a general
purpose, economical, readily available sheath material that
has good corrosion and oxidation resistance. Maximum oper-
ating temperature 1650°F.

310 Stainless Steel (24% Chromium-19% Nickel) is a material
that has improved resistance to corrosion as compared to 304
SS and the best resistance to oxidation of the “300" series
stainless steels. Maximum operating temperature 2100°F.
316 Stainless Steel (16% Chromium-10% Nickel) is a material
that has superior corrosion resistance as compared to 304 SS
or 310 SS with improved oxidation resistance and a higher hot
strength than 304 SS. Maximum operating temperature 1700°F.
Inconel™600 (72% Nickel-17% Chromium) is a material that is
readily available and has outstanding resistance to oxidation,
corrosion and scaling. Should not be used in the presence of
sulfur above 1600° F. Maximum operating temperature 2100° F.

™International Nickel Co.

2300™ This nickel/chrome alloy is a superior alloy for sheath-
ing applications. It is more effective in resisting oxidation at
high temperatures than other available alloys as tested in air
at 2300°F. Maximum operating temperature 2300°F.
™-Hoskins Mfg. Co.

SHEATH MATERIAL — THERMOCOUPLE TYPE COMPATIBILITY CHART - Continuous Duty

- >
2300

TiC SHEATH

{INCONEL™ >

3108S

TYPE MAT'L. 31655

-304S§

] —

Z XA m <=

—
B =

400 800

1200
TEMPERATURE °F

1 3
1600 2000 2400

Since 1952
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SENSORS
CUSTOM MARLOX® THERMOCOUPLES

[
[ ]
SINGLEf
T/iC DUAL  JUNCTION
TYPE TIC TYPE
INITIAL CALIBRATION
ORDER TOLERANCE JUNCTION TYPE %‘g’[fg
THERMOCOUPLE | TEMPERATURE | STANDARD | STANDARD | SPECIAL® g
WIRE ALLOYS RANGE (°F) | GRADE | GRADE | GRADE Single Thermocouple —_——
Copper (+) vs. -321to +270 14 +1.8°F +9°F Exposed 1%
Constantan (-) +270 to +660 +75% | +.4%
Grounded 1G
Ungrounded iU EXPOSED
Iron (+) vs, 3210530 14 +4°F +2°F ,We? ol G
Constantan (-) 530 to 1400 +75% | +.4% Pemenciiliar & E ‘
Chromel™ (+)vs. | 3210600 | o | +3°F | +4°F o i ==
Constantan (-) 600 to 1600 +.5% +.4% Tube Skin 1C -
S o - Dual Thermocouple GROUND
Eﬂh"’":g' (+)vs. 5g§ to 23330 1K f"; F +2°F Element Marlox
ume e b( +. +
=) o +75% | +4% Exposed -
Nicrosil (+) vs. 32 to 530 1N +4°F +2°F Grounded 2G
Nisil (-) 530 to 2300 +75% | +.4% Ungrounded 2U
*Weld Pad, Grounded UNGROUNDED
2 : Perpendicular 2A
Calibration Type Parallel 2B
Type T (COPPER vs CONSTANTAN) is used for service in Tube Skin 2C

oxidizing, inert or reducing atmospheres or in vacuum. It is
highly resistant to corrosion from atmospheric moisture and
condensation and exhibits high stability at low temperatures;
it is the only type with limits of error guaranteed for cryogenic
temperatures.

Type J (IRON vs CONSTANTAN) is used protected or
unprotected in vacuum, oxidizing, inert or reducing atmos-
pheres. Iron element oxidizes rapidly at temperatures exceed-
ing 1000°F, and therefore heavier gauge wire is recommended
for longer life at these temperatures.

Type E (CHROMEL™ vs CONSTANTAN) may oe used pro-
tected or unprotected in oxidizing, inert or dry reducing
atmospheres, or for short periods of time under vacuum. Must
be protected from sulfurous and marginally oxidizing atmos-
pheres. Produces the highest EMF per degree of any standard-
ized metallic thermocouple.

Type K (CHROMEL™ vs ALUMEL™) is used protected or ex-
posed to oxidizing, inert or dry reducing atmospheres. Expo-
sure to vacuum limited to short time periods. Must be pro-
tected from sulfurous and marginally oxidizing atmospheres.
Reliable and accurate at high temperatures. =—HOSKINS MFG. CO
Type N (NICROSIL vs NISIL) is used protected or exposed
to oxidizing, inert or dry reducing atmospheres. Exposure to
vacuum limited to short time periods. Must be protected from
sulfurous atmospheres.

*Accuracy of Marlox Thermocouples

Marlin products are manufactured to specifications in con-
formance with Initial Calibration Tolerance of the American
National Standards Institute Standard Number MC96.1 as
indicated in the tables. Standard grade wire is used in manu-
facturing all Marlin thermocouples for temperatures above
32°F; special grade, T/C's for use at sub-zero temperatures,
and T/C's with certified traceable calibrations are available
upon request. To order a special grade Initial Calibration Toler-
ance thermocouple use a designation; e.g., 2T, 2J, 2E, 2K, 2N.
Since 1852
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Grounded designated
For ungrounded weld pad junction use "U" e.g. "1UL"

— —= —w

PERPENDICULAR PARALLEL TUBE SKIN
CODE “A" CODE “B” CODE “C"
WELD PAD GROUNDED or UNGROUNDED JUNCTION
Junctions

All junctions are welded by the tungsten inert gas method to
insure performance and to prevent contamination of Marlox
thermocouples.

Exposed Junction Bare thermocouple wires are welded to
form a junction that extends beyond the sheath for a distance
equal to the sheath diameter. Used where fast response is
required and contamination is not a factor.

Grounded Junction The thermocouple junction is welded
directly to the sheath. Provides good thermocouple protection
against pressure, moisture and mechanical damage yet re-
tains good response characteristics.

Ungrounded Junction The junction is electrically and me-
chanically insulated from the sheath for long life characteris-
tics under maximum corrosion, thermal shock, and vibration
conditions.

Dual Element Junction Dual element Marlox provides two
circuits for simultaneous response from a single thermal point.
Exposed, grounded or dual ungrounded are available. In Mar-
lox 0.125 dia. and up the dual element ungrounded thermo-
couple junctions are insulated from the sheath and each other.
Smaller dia. Marlox Dual ungrounded junctions are insulated
from the sheath but not from each other.

Weld Pad Junction junction is used as a means of
attaching Marlox to surfaces such as boiler tubes and pipes to
provide efficient surface temperature measurement. Standard
construction utilizes grounded or ungrounded junction Mar-
lox welded to an alloy pad (1"x1"x1/8") of the same composi-
tion as the sheath. Tube skin Perpendicular and Parallel pad
arrangements are available. (216) 941-6200
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SENSORS
CUSTOM MARLOX® THERMOCOUPLES

FITTING IMMERSION
OR LENGTH
MOUNTING IN INCHES

TYPE (i Applicable)

Last digit is 10th’s

of an inch
li.e. 0045=45")
L. . L - NONE CODE
Mounting Fittings — See Selection Summaries for Details XX
S.S. Fitti

Compression Fittings allow a field positionable setting of the immersion Aatotltas 1/8 Nplr?p Al

length of the Marlox. Standard fittings are stainless steel, 1/8 NPT or 1/4 NPT LENGTH 1/4 NPT A2

thread size, and are supplied with metal ferrules that are not relocatable after NOTES:

compression. Teflon ferrules allow relocation after compression but have a
limited temperature and pressure range. Lava ferrules are crushed with

C1=5tl. B1=Brass

Ferrules: Metal Std. (Non-readjustable)

compression and must be replaced if Marlox is removed or readjusted. “T" for Teflon, e.g. T1
“L" for Lava, eg L1
FIXED 1/8 NPT F1
Fixed Fittings are stainless steel, NPT thread sizes, and are brazed to NNOIION 1/4 NPT F2
the sheath. Additional sizes, materials and welded mountings are also ?g :ﬁ Eg
available. - 3/4 NPT F&
*must be specified 1 NPT F8
e AEE ]
Spring Loaded, Adjustable, Bayonet Type Fittings are compression 22 # B "I
type which allows a variable Marlox immersion length and also has bayonet ! ADJUSTABLE
mounting feature. Standard fittings are stainless steel and are supplied with L i ot @@: BAVONEF AB
metal ferrules for 1/8” or 1/18" Marlox sizes. Teflon ferrules are available o ey
which allow relocation after compression. T acrion =
A" Dim
Fixed Spring Loaded Bayonet Mounting for 3/16" Dia. Marlox (See | I 3 FB{ )
Plastic Industry Thermocouple section for bayonet adapters and dimension S— FIXED BAYONET t
£ = ? . | [ “A" Di
selection guide for immersion placement.) Y i,
316" anly
[=—— IMMERSION —~|
Fixed Double Fittings (Back to Back Threads) are stainless steel, NPT 1/4 x 1/4 NPT D2
thread sizes, and are brazed to the sheath. Generally used with terminal :‘!ﬁ x 1ﬁ :g g;
heads this arrangement provides a process connection. Xl
Spring Loaded Epoxy Sealed Fitting provides NPT mounting for terminal
head and process connection for bearing applications. For 3/16" Dia. Marlox SPRING LOADED
only select immersion that allows at least a 1/4" interference for spring EPOXY SEALED w1
loading. Utilize a AWA3 or AWC3 weatherproof terminal head and terminal FITTING
block.
Spring Loaded O-Ring Sealed Fitting provides NPT mounting for terminal Sy LM/ nig et
head and process connection for bearing applications. For 3/16” Dia. Marlox 1 =N SPRING LOADED
only select immersion that allows at least a 1/4” interference for spring O-RING SEALED, SS 51
loading. Marlox element may be easily removed from fitting by bayonet P - 2ly ——=f FITTING
mounting. Utilizes a 6WA2 or 6WC2 wealherproof and terminal block. b
TYPICAL ASSEMBLY w/PROTECTING TUBE scepiM. [suq) | ss
NIPPLE z 12 42
5" 15 45
( \ 8" 16 48
|
| “C" DIM.
| i 4 oo 2% | 23 | sa
aw 26 56
NppLe, O DIM.
Q UNION/ 3 33 63
NIPPLE 6 36 66

NIPPLE UNION NIPPLE/UNION/NIPPLE

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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SENSORS
CUSTOM MARLOX® THERMOCOUPLES

EXTENSION |

LENGTH
i 2
¢ | —__ | OO EAYAY
EXTENSION
LENGTH
EXTENSION IN INCHES
TYPE (If Applicable)
b
The Marlox Transition EIENOION TYre
o EXTENSION CODE
The Marlox transition is an exclusive development from Marlin NONE XXX
Manufacturing Corporation. After the wire extension has been TEFLON INSULATED ME
spliced to the sheathed thermocouple wire, the transition is 260°C (500°F) g
molded with a thermoset compound. This transition exhibits
the characteristics of high strength and resistivity and protects :L%EQ?QLSOSOSF;NSULATED NGO
and splice against moisture, vibration and mechanical damage

and also incorporates a strain relief for the wires that obsoletes
springs and adapters. Standard transitions can be used in
ambient temperatures to 400°F (205°C). High temperature

transitions are available for use in ambient temperatures to
800°F (425°C).

MARLOX TRANSITION DIMENSIONS
WIRE
MARLOX TRANSITION® TRANSITION EXTENSION
oiA. DiA ‘L"DIMENSION | CAUGE (AWG)
INCHES INCHES INCHES SINGLE DUAL
020 190 875 28 N/A
032 190 875 28 N/A
040 190 875 28 N/A
062 190 875 24 28
125 250 1.000 20 24
187 312 1.000 20 24
250 437 1.000 16 20

* Same diameter transitions are available in .125" Dia. and larger Marlox,
* Dual element transitions are available in .062" Dia. and larger Mariox.

b—1—
S— [

MOLDED SINGLE ELEMENT
GLASS INSULATED, STRANDED WIRE (MG4)

i
. I

DUAL ELEMENT
MOLDED DUAL ELEMENT
GLASS INSULATED, SOLID WIRE (MGO)

-

—_——Tt e ————————m

P e et
e e o —

.125° SAME DIAMETER TRANSITION (EGO)
1/8" MARLOX - GLASS/GLASS EXTENSION

Since 1852

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
C-31

*Extension length in inches

NOTES:

1) For SS flex Armor Cable over Exten. add “3" to code: e.g. “MG3"

2) SS Overbraid over Exten. add “1" to code: e.g. "“MG1"

TRANSITIONS

3) Extension includes transitions for use to 205°C (400°F)

4) For Hi-Temp transition 425°C (800°F) add “H" to code: e.g. “"HGO"

5) For transition “same size" as Sheath O.D. add "E" to code e.g. “EG0"

6) For"“Probe Handle" transition use code "P" e.g. “PT7" (good for 350°F
— not available in hi-temp).

Teflon-Teflon Tefloninsulatesindividual conductors iollowed
by an overall teflon jacket. Superior abrasion and moisture
resistance. Resists most acids and vapors. Recommended
operating temperature —90°F to 500°F.

Glass-Glass Glass yarn is applied over each conductor then
impregnated with silicone varnish plus both conductors are
covered with a braid of glass yarn also with silicone varnish.
Fair resistance to abrasion and moisture. Recommended

operating temperature to 900°F. Varnish is destroyed above
400°F.

Glass-Glass with SS Overbraid Same as Glass-Glass With
added abrasion resistance.
|-— L

§S OVERBRAID (MG 1)

S8 Armor Tubing Can be used over any wire extension for
added mechanical damage and abrasion resistance.

i

SS ARMOR TUBING (MG3)

2 mﬁi??i:x;:-.

-

|l— 8% —|
(See page F-0 for handle details)
PROBE HANDLE TRANSITION W/SS FLEX ARMOR (PT7)
(216) 941-6200
FAX: (216) 941-6207
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SENSORS — SELECTION SUMMARY

CUSTOM MARLOX® THERMOCOUPLES

{optional)
nghsize clc;r‘?cm Bm?ef:t;m
. 5o own: Compression Typel )
/7 mmnom ¢l
T | ¢ N
DiA.
PROBE
- LENGTH >
FITTING IMMERSION
SINGLE/ 0R LENGTH PROBE
PROBE SHEATH Tic DUAL  JUNCTION MOUNTING IN INCHES TERMINAL LENGTH
DIA MATL TYPE TC  TYPE  TYPE (it Applicable) TYPE IN INCHES
I A T Last digit is t
1 f 1 10ths of inches
ie. 0045= 45"
PROBE SHEATH ANSI |
DIA. MATL. TYPE
CODE CODE MOUNTING FITTING CODE TERMINAL TYPE %‘},ﬁ"
010 4 o NONE XX -
020 310 BARE LEADS e B10
032 316 R [T -
ot 600 1 COMPRESSION FITTING
062 230 =
125 SS Fittings MINIATURE PLUG __ [T —
187 1E 1/8 NPT Al — Max Sheath DIA. 125" L -ﬁerjwfl:-—. M12
1/4 NPT A2 T
250 —
dea 1K STANDARD 2-POLE PLUG (@ | |
g;g Nb(;o.llléasa:dpstahle with metal ferrule —_ Max Sheath DIA 250 . |@@ P51
C1=5t. B1=Brass =
L o STANDARD 2-POLE PLUG
Metal Standard (Non-readjustable) 4
“T for Teflon (Readjustable) W/EXTERNAL STRAIN P11
Special tolerance. eg. T RELIEF
Use “2" Le. 2K “L" for Lava (Non-reusable) — Max Sheath DIA. 375"
eg. L1
ORDER FIELD DUAL-STD. 2-POLE PLUG
JUNCTION TYPE CODE POSITIONABLE W/EXTERNAL STRAIN P12
SN RELIEF
Single Thermocouple — — Max Sheath DIA. .375"
Element Marlox —[lll -
Exposed X STANDARD 3-POLE PLUG
Grounded 1G W/EXTERNAL STRAIN P31
Ungrounded U FIXED IMMERSION, SS RELIEF
*Weld Pad, Grounded 118 NPT & — Max Sheath DIA. 375"
Perpendicular 1A 1/4 NPT F2
e B 18 g £ NOTES FOR ABOVE CONNECTORS
Tube Skin iC 3/4 NPT 0 a) Connectors for use to 205°C (400°F)
1 NPT F8 For other option consult factory
Dual Thermocouple
Element Marlox s uﬂ?s%«
LENGTH"
Exposed 2X -‘ SINGLE ELEMENT 7S
Grounded 2G MICRO CONNECTOR HEAD |' J 500
Ungrounded 2uU = | — Max Sheath DIA. 250" \ ,
Weld Pad, Grounded &
Perpendicular 2A "Myt b specifiec
Parallel 2B.
Tube Skin 2C DUAL ELEMENT
MICRO CONNECTOR HEAD 504
— Max Sheath DIA. 250
-
-
EXPOSED

= \

s |

GROUNDED

FOR/TITLE

UNGROUNDED

DATE BY REFERENCE

Since 1952

(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS — SELECTION SUMMARY

CUSTOM MARLOX® THERMOCOUPLES WITH EXTENSION

(optional)

NPT size of Process Connection
/ (Shown: Compression Type)

PROBE _‘ ~ EXTENSION

I LENGTH | LENGTH
FITTING IMMERSION
SINGLE/ OR LENGTH EXTENSION PROBE
PROBE SHEATH TiC DUAL  JUNCTION MOUNTING IN INCHES EXTENSION LENGTH TEAMINAL LENGTH
DIA MAT'L TYPE TC  TYPE TYPE (1f Applicable) TYPE IN INCHES TYPE IN INCHES
A 4 A T b Last digit is
1 10ths of inches 1
ie D045 = 4.5”
PROBE SHEATH ANSI [ EXTENSION  |ope TERMINAL TYPE  |CODE
DIA. MATL. TYPE TYPE
CODE CODE MOUNTING FITTING CODE P
304 L] TESFLEA!rED MEO i =
010 NONE XX INSULATED  [MEO| | | =
020 310 280°C (500°F) | 5~ |B30
16 .
032 goo 1 *COMPRESSION FITTING FIBERGLASS BARE LEADS
040 230 INSULA‘I“EDO MGO
(1)62 SS Fittings 482°C (900°F) @ _]@ .
28 1E 1/8 NPT Al m@‘_, = M15
esld 1/4 NPT A2 *Extension length in inches .
gfg NOoTeR: = MINIATURE PLUG
X Armor
375 1K “Not readjustable with metal ferrule ) over Exten. add "3" to
i NOTES: code: e.g. "MG3"
C1=54. B1=Brass 2) 8S Overbraid over Exten.
1N Ferrules: add "1" lo code: P15
Metal Standard (Non-readjustable) e.g. “MG1"
“T" for Teflon (Readjustable) TRANSITIONS W/EXTERRAL STRAIN
Special tolerance. eg.T1 3) Extension includes transi- RELIEF
Use “2" ie. 2K “L" for Lava {Non-reusable) tions for use to 205°C
(400°F)
el 4) For Hi-Temp transition
ORDER FIELD 425°C {BOG‘{F] Edq “H" —~ >
JUNCTION TYPE CODE POSITIONABLE to code: e.g. "HGO" |3 Z
r IILI;EN%S_I_ISN “ 5) Fortmhi%nasaw? séze" =iy P12
. as Sheath O.D. “E" =
Single Thermocouple L fo code e.g, "EGO” DUAL-STD. 2-POLE PLUG
Element Marlox = 6) For "Probe Handle" 5 wérEIxTERNAL STRAIN
transition use code “P" RELIEF
Expoged x e.q. "PT7" (good for
Grounded 1G 350°F — not available in =
Ungrounded iU FIXED IMMERSION, SS hi-temp). _ als
*Weld Pad, Grounded 1/8 NPT 1 & | =
Perpendicular 1A 1/4 NPT F2
Parallel 1B am N; l;g P32
Tube Skin 1C Jant s STANDARD 3-POLE PLUG
1 NPT Fa W/EXTERNAL STRAIN
Dual Thermocouple FoiED
Element Marlox HMERSTHOO:N NOTES FOR ABOVE
Exposed ox assia TERMINAL CONNECTORS
2 a) Connectors for use o
Grounded 2G 205°C (400°F)
Ungrounded 2U J— | b) For other options see factory
*Weld Pad, Grounded
" led
Perpendicular 2A isatiedeniiit
Parallel 2B
Tube Skin 2C
EXPOSED
GROUNDED FOR/ TITLE
UNGROUNDED DATE: BY: REFERENCE
Since 1952

(216) 941-6200
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SENSORS — SELECTION SUMMARY
CUSTOM MARLOX™ THERMOCOUPLES

O,
SRR,

o — T T T AT LT T
T _‘;\;\\ AN AN

Since 1952

SINGLE/
PROBE SHEATH Tic DUAL  JUNCTION SUPPORT TERMINAL A
DIA MATL TYPE TC  TYPE FITTING TYPE DIM
3 1 SPECIFY "A” DIM
1 1 r 1 L— 1 of Thermowell
o give Twell P/N
i.g. 260TR-¥%e-41%-304
PROBE SHEATH ANSI
DiA. MAT'L. TYPE
CODE CODE
&7 306 1T CODE WEATHERPROOF HEAD
250 aia CAST ALUMINUM
312 600 1 274 1/2 NPT
i 230 276 |3/4 NPT
1E 278 1 NPT PROBE
MOUNT ==
CAST IRON NPT
1K ar4 1/2 NPT
376 | 3/4NPT 314 NPT CONDUIT
1N 378 1 NPT
- TERMINAL BLOCKS
%;11;_9, K for Weatherproof Heads
SPRING LOADED
JUNCTIONTYPE | el 4 WIRE
Single Thermocouple
Element Marlox EE?:E?:‘L:“‘
Grounded 1G
Ungrounded U
Dual Thermocouple CODE EXPLOSIONPROOF HEAD
e Element Marlox
= Grounded 2G PROBE
UNGROUNDED Ungrounded 2U 124 |[1/2NPT ﬁgﬁrgl -
SUPPORT FITTING CODE 3/4 NPT CONDUIT
“C” DIM. | Sti(1)
NIPPLE TERMINAL BLOCKS
[ -y 12 | 42 for Explosion Proof Heads
— i 1o 5 15 | 45
6" 16 48
SPRING LOADED
“C* DIM. 4 WIRE
‘| NIPPLE/ 3" 33 | e3
UNION/ 6" | 36 | 69 SPRING |5 |
NIPPLE ACTION 78
- C
NOTES: 1) Galvanized Steel Standard
2) NPT Size specified by
Weatherproof Head Size
FOR/ TITLE
DATE By REFERENCE

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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SENSORS — SELECTION SUMMARY

CUSTOM MARLOX™ THERMOCOUPLE WITH FLEXIBLE EXTENSION FOR THERMOWELLS

A |
2 \\:—\'\\
O RO RO DR N
LB . —— 0000
RSN MO
(RO
PROBE LENGTH T EXTENSION
LENGTH
SINGLE/ EXTENSION PROBE
PROBE SHEATH Tic DUAL  JUNCTION SUPPORT EXTENSION LENGTH TERMINAL LENGTH
DIA MATL TYPE Tc TYPE FITTING TYPE IN INCHES TYPE IN INCHES
] A 4 1; ' t T t
PROBE SHEATH ANSI EXTENSION TYPE CODE
DAL MAT'L. TYPE
CODE CODE
1T
187 i TEFLON INSULATED ME3
250 318 260°C (500°F)
e 600 12 with SS Armor Cable over Exten.
375 230
1E *EXTENSION LENGTH IN INCHES
NOTES
1) For $S Armor Cable with PVC coating.
1K Code “MES"
1N
Special tolerance.
Use “2" ie. 2K
WEATHERPROOF HEAD CODE
JUNCTIONTYPE | oot CAST ALUMINUM
with wire grip fitting
Single Thermocouple
- E\_ ‘ Element Marlox 241
e o Grounded 1G PROBE
Ungrounded i P;:lgldg; -
GROUNDED Dual Thermocouple
Element Marlox
3/4 NPT CONDUIT
f——— Grounded 2G
=, Ungrounded 2u
UNGROUNDED TERMINAL BLOCKS
for Weatherproof Heads
RIGID 4 WIRE Be &)
MOUNTING FITTING b
NONE XX
FIELD FITTING
POSITIONABLE Do 1/2 NPT Ad
’» IMMERSION Al
NOTES
 — — Stainless Stl.
FOR/ TITLE
DATE: BY: REFERENCE
Since 1952
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SENSORS — SELECTION SUMMARY
CUSTOM MARLOX™ THERMOCOUPLES FOR PROTECTING TUBE

¢TI

kﬂ. J F?_lr‘f.f I/ | -
T ETIT Iy by P T Rd AT T PRT I F LTy FT P77 T BT FSg T T F T Rt P 7 X 773 LWL s
k\\\\\‘
v
SINGLE/ PROBE
PROBE SHEATH TC  DUAL JUNCTION SUPPORT TERMINAL LENGTH
DIA MATL WPE TG TVRE FITTING TYPE IN INCHES
3 4 A 1x A 1
PROBE SHEATH ANSI
DIA. MAT'L. TYPE
CODE CODE
e 304 1T CODE WEATHERPROOF HEAD
250 g:g CAST ALUMINUM
312 o 14 274 |1/2NPT
375 230 276 3/4 NPT
1E 278 1 NPT PROBE
MOUNT ==
CAST IRON NPT
1K 374 1/2 NPT
376 | 3/4 NPT 34 NPT CONDUIT
1N 378 1 NPT
P TERMINAL BLOCKS
Use “2"ie. 2K for Weatherproof Heads
SPRING LOADED
JUNCTIONTYPE | Cobe. 4 WIRE
E_. = ———l Single Thermocouple SPR 3
Element Mariox ACT:gﬁl?I
GROUNDED Grounded 1G
Ungrounded iU
Dual Thermocouple CODE EXPLOSIONPROOF HEAD
Element Marlox
Grounded 2G ;“O?J?é "
UNGROUNDED Ungrounded 2“ 124 |12NPT o NPT
SUPPORT FITTING CODE V4 NPT CONDUIT
Hooe o TERMINAL BLOCKS
“C"DIM. |SH.(1)| SS for Explosion Proof Heads
NIPPLE/ 2-5/8" 23 | s3
UNION 5-3/4" 26 | s8 i kS
4 WIRE
SPRING |3
ACTION l?J
NOTES: 1) Galvanized Steel Standard
2) NPT Size specified by
Weatherproof Head Size
FOR / TITLE
DATE: BY: JOB NO.
Since 1952

(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207

C-37



SENSORS — SELECTION SUMMARY

CUSTOM MARLOX™ THERMOCOUPLES FOR BEARING APPLICATIONS

|
% NPT WEATHERPROOF HEAD
SPRING

LOADED

FITTING

i

— = w/s/s/s/s/a/a]i
L3f,s DIA
| IMMERSION LENGTH
(SPRING RELAXED)
3 NPT
SINGLE/ IMMERSION EXTENSION PROBE
PROBE SHEATH T/C DUAL JUNCTION MOUNTING LENGTH EXTENSION LENGTH TERMINAL LENGTH
DIA MATL TYPE Tic TYPE FITTING IN INCHES TYPE IN INCHES TYPE IN INCHES
A A A Last digit is
1 L— 10ths dr?l;chﬁ T
ie 0045 = 45°
PROBE SHEATH ANSI
DIA. MAT'L. koo CODE WEATHERPROOF HEAD
COpE e CAST ALUMINUM
304 1T
310
187 316 206 3/4 NPT
600 1 wisingle SRO%%?
230 block 3/4 NPT
1E 226 w/dual block
34 NPT CONDUIT
1K
TERMINAL BLOCKS
1N for Weatherproof Heads
Special tolerance. RIGID 2 WIRE
Use “2" ie. 2K FOR SINGLE ELEMENT
RIGID 4 WIRE
JUNCTIONTYPE | QRDER FOR DUAL ELEMENT
CODE
( E_El = —& Single Thermocouple
Element Marlox
GROUNDED Grounded 1G
Ungrounded U
Dual Thermocouple
T Element Marlox
2 = | Grounded 2G
UNGROUNDED Ungrounded a
MOUNTING FITTING CODE
SPRING LOADED
EPOXY SEALED W1
FITTING
Y ED
SeRNg MO
Spring Loaded Epoxy Sealed Fitting provides NPT mounting for termi-
nal head and process connection for bearing applications. For 3/16" Dia.
T/C's only select immersion that allows at least a 1/4” interference for
spring loading. FOR/TITLE
DATE BY: JOB NO.

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS — SELECTION SUMMARY

CUSTOM MARLOX™ THERMOCOUPLES FOR BEARING APPLICATIONS

)
%x % et
SPRING LOADED
0-RING SEALED
5.S. FITTING

i

WEATHERPROOF HEAD ‘\

=
La”ls DIA.
l—- IMMERSION LENGTH
(SPRING RELAXED)
SINGLE/ IMMERSION EXTENSION PROBE
PROBE SHEATH TiC DUAL  JUNCTION MOUNTING LENGTH EXTENSION LENGTH TERMINAL LENGTH
DA MAT'L TYPE T/iC TYPE FITTING IN INCHES TYPE IN INCHES TYPE IN INCHES
1 1 4 Last digit is
1 l“ 1 10ths of uinr.im 1
ie. 0045 = 45°
PROBE SHEATH ANSI
DIA. MAT'L. TYPE CODE WEATHERPROOF HEAD
CODE
i CAST ALUMINUM
304 I
187 1J 298 PROBE
MOUNT ==
1/2 NPT
1E
314 NPT CONDUIT
1K
TERMINAL BLOCKS
iN for Weatherproof Heads
Special tolerance. B125 SPRING LOADED 4 WIRE (Bayonet Mig.)
Use “2" ie. 2K Max Sheath DIA. 187"
JUNCTION TYPE %%Dgg 5 _L SPRING
8 T ACTION
Single Thermocouple
' E ! Element Marlox .
Grounded 1G
GROUNDED Ungrounded U
Dual Tharmt;couple
Element Mariox
( ! %_ — __} Grounded 2G
Ungrounded 2U
UNGROUNDED
MOUNTING FITTING CODE
. o-RiING [~ Yorla NPT
 “gonly
SPRING LOADED
O-RING SEALED, S§§ S1

FITTING

Spring Loaded O-Ring Sealed Fitti
nal head and process connection for
T/C’s only select immersion that all
spring loading. T/C element may be e;
mounting.

ng provides NPT mounting for termi-
bearing applications. For 3/16" Dia.
ows at least a 1/4" interference for
asily removed from fitting by bayonet

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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SENSORS — SELECTION SUMMARY

CUSTOM MARLOX™ THERMOCOUPLE WITH DOUBLE FITTING

NPT

&
L BRAZED OR WELDED /
PROBE DIA.
I PROBE LENGTH
SINGLE/ IMMERSION EXTENSION PROBE
A([¥ DUAL JUNCTION MOUNTING LENGTH EXTENSION LENGTH TERMINAL LENGTH
TYPE TIC  TYPE  FITING IN INCHES TYPE IN INCHES TYPE IN INCHES
r A Lastdigitis
10ths of inches
ie. 0045 = 45" I
ANSI TERMINAL TYPE CODE
TYPE WEATHERPROOF HEAD
T CAST ALUMINUM
SINGLE
FROBE 1/2 NPT 204
W oot 3/4 NPT 206
DUAL
1E 1/2 NPT 224
3/4 NPT 3/4 NPT 226
1K TERMINAL BLOCKS
for Weatherproof Heads
- RIGID 2 WIRE
FOR SINGLE ELEMENT
Special tolerance.
Use “2" ie. 2K RIGID 4 WIRE
FOR DUAL ELEMENT

— =
‘C% I JUNCTION TYPE o GENERAL PURPOSE HEAD w/block

EXPOSED Single Thermocouple TERMINAL BLOCK SINGLE ELEMENT
Element Marlox 2-WIRE ) ONLY
Exposed 1x (ﬁ:,, Cas: éll:‘;#‘lum 104
- n 106
——— ———1] Grounded 1G h'ﬁ 3/4 NPT
Ungrounded U NS
GROUNDED
Dual Thermocouple
Element Mariox EXPLOSIONPROOF HEAD CODE

RIGID 4 WIRE CAST
Exposed 2X FOR SINGLE OR ALUMINUM
gr':’undﬁw gﬁ DUAL ELEMENT
groul 1/2
UNGROUNDED “Weld Pad ;Rogzi NPT 120
NPT
3/4 NPT CONDUIT
FITTING TYPE SIZE CODE MINI WEATHERPROOF HEAD
THERMOSET PLASTIC
- 1/4 x 1/4 NPT D2 *
> [l 10N -
e = I 137 S I
e 5 MOUNT
NPT 400

— Does not require terminal block

— For Hi-Temp Add “H" e/g. HM

— 1/4 NPT Conduit
Fixed Double Fittings (Back to Back Threads)are stainless steel, NPT thread — 1/4 X 1/4 NPT Double FTE Only
sizes, and are brazed to the sheath. Generally used with terminal heads this
arrangement provides a process connection.

FOR/ TITLE:
DATE: BY. REFERENCE
Since 1952
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SENSORS — SELECTION SUMMARY

CUSTOM MARLOX™ THERMOCOUPLES WITH MOUNTED HEAD

WEATHERPROOF HEAD

OPTIONAL FITTING\ BRAZED OR WELI:ED—\ \
C Q
LPROBE DIA.
I IMMERSION LENGTH 3 NPT—
SINGLE/ IMMERSION EXTENSION PROBE
PROBE SHEATH Tic DUAL JUNCTION MOUNTING LENGTH EXTENSION LENGTH TERMINAL LENGTH
DIA MATL TYPE TG  TYE FITTING IN INCHES TYPE IN INCHES TYPE IN INCHES
1 4 Last digit is
10ths of inches
1 ie. 0045 = 45"
PROBE SHEATH ANSI TERMINAL TYPE CODE
DiA. MAT'L. TYPE WEATHERPROOF HEAD
CODE CODE
304 1T CAST ALUMINUM
187 310 SINGLE
g?g 316 1/2 NPT 214
375 600 1J
N
500 230 DUAL
1E 1/2 NPT 234
1K TERMINAL BLOCKS
for Weatherproof Heads
- RIGID 2 WIRE
FOR SINGLE ELEMENT g\
Special tolerance. - g
Use “2" ie. 2K RIGID 4 WIRE i, \: =
FOR DUAL ELEMENT [
S| S JUNCTION TYPE yiy
GENERAL PURPOSE HEAD w/block
EXPOSED Single Thermocouple
Element Marlox TERMINAL BLOCK SINGLE ELEMENT
2-WIRE ONLY
Exposed 1X -
— = Grounded 1G (%;y Cast Aluminum 114
- — sl | Ungrounded U p 1/2 NPT
| ‘An 3/4 NPT
GROUNDED Dual Thermocouple G
il EXPLOSIONPROOF HEAD CODE
Exposed 2X RIGID 4 WIRE CAST
Grounded 2G FOR SINGLE OR ALUMINUM
Ungrounded 2U DUAL ELEMENT
UNGROUNDED Weld Pad 1/2
PROBE NPT 122
MOUNT
MOUNTING FITTING | CODE e
NONE ®X 374 NPT CONDUIT
COMPRESSION IMMERSION MINI WEATHERPROOF HEAD
S5 Fitting
1/8 NPT Al THERMOSET PLASTIC
1/4 NPT A2
" PROBE 2-1/8"
*Mot readjustable with metal ferrule MOUNT 2
NOTES: NPT -
C1=5il. B1=Brass
Ferrules:
Metal Standard (Non-readjustable) — Does not require terminal block
“T" for Tellon (Readjusiable) — 1/4 NPT Conduit
eg. Tl
“L" for Lava (Non-reusable)
eg. L1
FIELD
POSITIONABLE FOR/ TITLE
IMMERSIONI —
LENGTH '1 .
-
DATE BY REFERENCE
Since 1852
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SENSORS
HIGH TEMPERATURE METAL SHEATHED THERMOCOUPLES

Specifications THERMOCOUPLES
MARLIN gffers 1hgrmocouples utilizing noble metals mmwul e
and exotic materials for the sheath, thermocouple CALIBRATION OPERATING| EXPOSURE RECOMMENDED
wires and insulation. These thermocouples are TEMP. TEMP. ENVIRONMENT
fabricated utilizing hard-fired refractory oxides and Pt-10% Rh/Pt 2700°F | 3100°F | Oxidizing,
incorporate the highest manufacturing standards to ANSI TYPE S 1482°C{1704°C| Inert
insure performance and to prevent contamination. Pt-13% Rh/Pt 2700°F |3100°F | Oxidizing,
ANSI TYPER 1482°C|1704°C Inert
Pt-30% Rh/Pt-6% Rh |3100°F|3220°F | Oxidizing,
ANSI TYPE B 1704°C|1770°C Inert
Thermocouples 5000°F|5430°F | Vacuum, High Purity
W-5% Re/W-26% Re (C o :
Platinum-Rhodium vs Platinum (C)| 2760° c| 3000° C| Hydrogen & Inert

Recommended for use in inert or oxidizing atmos-
pheres or for short periods of time in vacuum. Easily
contaminated, these elements must be protected
from the effects of reducing atmospheres and con-

Pt-Platinum, Rh-Rhodium, W-Tungsten, Re-Rhenium

taminating vapors. SHEATH SIZE-WIRE GAUGE

Tungsten vs Tungsten-Rhenium D’Shleatr': 062 125 187 250

Recommended for use in vacuum, high purity o iee

hydrogen and high purity inert atmospheres only. Wire Gauge 30 30 04 24
B&S

Sheath Alloys

Platinum virtually non-oxidizable, soluable REFRACTORY OX|DE lNSULATORS

only in acids generating free chlorine. Halogens
attack it at high temperatures. Malleable. Recom-
mended for use in oxidizing or inert environments.
Maximum operating temperature 3000°F.

The resistivity of metal oxides decreases with increasing
temperature. Above 3600°F only beryllia retains sufficient
resistivity for most applications.

MAXIMUM RECOMMENDED TEMP.
Platinum 1_0% Rhodium hqs the character_of MATERIAL u:::nrgzp, ——— e
platinum with increased resistance to corrosion - = =
and higher heat strength. Suitable for oxidizing Magnesia 50700’: N/A 340°°F
or inert environments. Maximum operating MgO 2800°C 1870°C
temperature 3100°F. Alumina 3650:F 3200:F 3000:F
Tantalum A reactive and refractoty metal: reactive 4205 2010°C 1760°C 1650°C
because it will oxidize above 550°F; refractory Beryllia® 4620°F 4200°F N/A
because of its extremely high melting point. BeO 2550°C 2315°C
Suitable for use in inert or vacuum environments. *Caution: Beryllia Dusts are Toxic.
Hard and tough with good ductility, maximum
operating temperature 4500°F.
Molybdenum Oxidizes at elevated temperatures. SHEATH ALLOYS
Relatively good hot strength. Suitable for inert,
vacuum or reducing environments. Maximum APPROX. | MAXIMUM
- o MATERIAL MELT OPERATING RECOMMENDED
operating temperature 4000°F. TEMP. b-aalily B RONMERT
Molybdenum 50%/Rhenium 50% Ductile Platinum 3217°F |3000°F | Oxidizing, Inert
with high hot strength. Suitable in vacuum, 1770°C|1650°C
hydrogen, nitrogen, cracked ammonia and inert Blaticiin 3362°F |3100°F | Oxidizing, Inert
atmospheres. Maximum operating temperature 10% Rhodium 1850°C[1705°C
L Tantalum 5425°F |4500°F | Vacuum
2996°C|2482°C
*Molybdenum 4730°F [4000°F | Vacuum, Inert
2610°C|2205°C
*Moly 50% 4424°F | 4000°F | Vacuum, Hydrogen,
Rhenium 50% 2440°C|2205°C| Nitrogen, Inert,
Cracked Ammonia

“Not suitable for swaging

Since 1952

(216) 941-6200
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SENSORS

HIGH TEMPERATURE METAL SHEATHED THERMOCOUPLES

~———————— SHEATH LENGTH

EXTENSION

LENGTH

—

0 LD
C — (| eSS S AAAY
THERMOCOUPLE
<+—— SHEATH LENGTH —— wW/EXTENSION
‘ & CONNECTOR
| p—
(4 1
THERMOCOUPLE
t w/CONNECTOR
DIA.
EXTENSION
LENGTH SHEATH
SHEATH SHEATH INSULATOR TiC JUNCTION FITTING EXTENSION IN INCHES TERMINAL LENGTH
DIA MAT'L MATL TYPE TYPE TYPE TYPE (if annlicahle) TYPE IN INCHFS
Y ) [ Iy 1 ) Last digit
_1 ] r 1 10ths dl?ndl'lses
ie 0045 = 45
SHEATH INSULATOR ORDER CODE EXTENSION TYPE I
e MAT'L CODE GODE JUNCTION TYPE
DIA. CODE . XXX NONE
INCHES MgO M Single Element
Thermocouple MGO FIBERGLASS INSULATED
Al203 A 482°C (900°F)
0.125 125 L Exposed *Extension length in inches
0.187 187 BeO E 1G Grounded
0.250 250 U Ungrounded NOTES:
1) For SS Armor Cable over Exten. add “3” to code:
— Dual Element eg. "“MG3"
Thermocouple 2) For SS Overbraid over Exten. add “1" to code:
2x Exposed &R Met!
SHEATH CODE THERMOCOUPLE | oone 2G Grounded TRANSITIONS:
MAT'L TYPE 2u Ungrounded 3) Extension includes transifions for use to 205°C
y (400°F)
Platinum PPT Pt13Rh vs Pt 1R 4) For Hi-Temp transition 425°C (800°F) add "H" 1o
C code eg. "HGO"
Platioum P10 PHORhvsPt | 1S = =
10% Rhodium
PL30Rh vs -Ex POSED
Tantalum TAN Pi6Rh B8
Molybdenum | MOL Wiiova a —
1Cc
GROUNDED
Moly 50% s W26Re b TERMINAL TYPE CODE
Rehnium 50% Special fimits — ] .\“:
fal hime —_
Use “2" ie. 2R = = Erg L
Inconel - _— i
e | i ravavavay, m
R _ UNGROUNDED | | [ -
MOUNTING FITTING | CODE EL +——s—
NONE XX =
' ® P11
COMPRESSION IMMERSION 2
SS Fitting
1/8 NPT Al
1/4 NPT A2 P15
*Not readjustable with metal ferrule
NOTES:
C1=5tl. B1=Brass
Ferrules: P12
) Metal Standard (Non-readjustable)
EXAMPLE: “T" for Teflon (Readjustable)

HT—187—MOL—A—1C—1U—XX—XXX000—P110012
3/16 0.D., Molybdenum Sheath, Alumina Insulator,

Tungsten 5 Rhenium vs Tungsten 26 Rhenium Thermocouple,
Ungrounded Junction, 2-Pole Connector,

12" Sheath Length

(Consult Factory for Prices)

Since 1852

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

eg. T1
“L" for Lava (Non-reusable)
e.g. L1

FIELD
POSITIONABLE

IMMERSION
LENGTH

Il

NOTES FOR ABOVE TERMINAL CONNECTORS
1) Connectors for use to 205°C (400°F)
2) For other options consult factory

Note: Compession fitting is the only fitting
available on this T/C arrangement

C-43

(216) 941-6200
FAX: (216) 941-6207




SENSORS
RANDOM LENGTH MARLOX* THERMOCOUPLE CABLE

MARLOX RANDOM LENGTHS

Marlox is available for your fabrication from our stock. Ends
are cut square and moisture sealed.

Standard Marlox is single element (2 wire) or Dual Element (4
wire) thermocouple construction with magnesium oxide (MgO)

Example: 1/8" OD, 304SS, Iron-Constantan,
Single Element, 50 feet

Order No. X-125-304-1J-1-50 Ft.

insulation compacted into a metal sheath. SHEATH NO. OF
SIZE SHEATH T/C T/C
DIA. CODE MAT’L CODE TYPE ELEMENTS
WIRE
SHEATH | NOMINAL G;:?SE || - |
SIZE TUBE WALL MAX STOCK Kol ) | . P T —
DIA. THICKNESS LENGTH (FT.)
INCHES | INCHES su#gu—: D#él' l_f l_f {_| 1
RRENENT | BLEwY SHEATH SHEATH ORDER NO. OF
CODE CODE .
010 0015 44 50 CODE SIZE MAT'L CODE* ELEMENTS
020 003 38 100 DIA. ” (ANSI) -
032 004 34 150 INCHES 304 30453 (TYPE) 7 Single
040 006 33 200 210 10w (2 wire)
062 009 28 30 500 010 010 416 31688 -
125 017 22 24 375 020 020 INCONEL Dual
c 2 >
187 025 20 21 175 032 032 600 600 (4 wire)
250 033 16 18 100 040 040 4
312 041 16 60 062 .062 Dual Element
375 052 15 45 125 125 Available
500 070 10 30 187 187 i@ 1062 to 500
250 250
DIM. TOLERANCE: Up to .062 +.001; .125 to .500 +.003" 312 312
Furnished in coils 010" to 0.312" 375 375 1K
Furnished in straight lengths 0.375" to 0.500" 500 -500
WHEN ORDERING SPECIFY: For special limits
1) Sheath Alloy and Size by code from table U ETR SR
2) ANSI Calibration Type by letter code
3) Length in feet
PRICE $/FT DISCOUNT SCHEDULE
RANDOM LENGTH MARLOX® THERMOCOUPLE CABLE QUANTITY | FACTOR
SHEATH SINGLE ELEMENT (1) DUAL ELEMENT (-2) 0-99 NET
T 304SS INCONEL 304 INCONEL 100-249 80
CODE : 250-499 .BO
INCHES | J K T E J K J K T E J K .00 70
010 010 $5 5 - — - — - = = == —_ — 1000+ 60
[ 020 020 3 3 3 3 $3 $3 - - = = — —
gig ggg g g g g g 2 : ___ : : : : ¢ Quantity is total feet per
| order.
?gg ?gg g g g g g g Si Si S; S; sg sg e All items per order can be
187 ‘187 4 4 4 i 4 4 6 6 8 8 8 8 combined regardless of sizes
250 250 6 6 6 B 7 7/l 8 8 — = 9 9 oriypes:
312 312 g 08 = .= 9 pilll = = = = == -
375 375 B B — — 14 14 - - = - = e
500 500 - = = = — — - e mm de -— -

Other Sizes and Combinations available,

consult factory.

Special Limit Marlox (i.e. JJ, KK) Add 10% to price.
Since 1852
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SENSORS
SURVEY AND PROFILING THERMOCOUPLES

TYPE K 20ga. — CERAMIC FIBER INSULATED — INCONEL OVERBRAID

Description Part Number ?-aiealgrlitr:'o smgg IitI:OIlaI
"'f I Y N Terminal Type
AN ISISISIS SN | .
L =! K-20-CC42-1G-_ ___-_ | $22.00 $3.00
! .
The inconel overbraid is welded to the thermocouple inches

wire to form a smooth tip.

NOSININISISISISIS SIS INISIN NI

Terminal Type

—N L =! K-20-CC42-1X-— —T—' ———| $2200 $3.00
Lmn
The thermocouple junction is exposed beyond the Pl
inconel overbraid
Terminal Type
N VNNV &
AINIISNIIINA . ol K-20-CC42-1X1-____-__ _| $26.00 $3.00
A L "
Langth
An inconel sleeve is added to the exposed junction .4
thermocouple as a mounting strain relief.

|[-.- 2 Ifz —

rﬂi | ———=
Terminal Type

5;32 DIA:
?-\:_,\.r{\\-;-\'_ NNV \v}}»\l P \) 9. l
A o botdlcsss sl B o
L

/\J Langth

An inconel mounting lug is added to the thermo- inches
couple. Available grounded.

.
i

Code Terminal Type Price Discount Schedule
B10 1" Bare leads N/C ;
Quantity D;:cc‘::p .
L13 Compensated $5.00 1-9 NET
Spade Lugs | 1 P 10-24 95
0 e 25-49 .90
ole 50-99 .85
Fin Connector Plug <—f—f'f 2 =i 100-199 .80
Hi-Temp. 2-Pole CEL_ ~‘J (J 200 + 75
P26 $9.00
Connector Plug

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS
FOIL THERMOCOUPLES ON SELF-ADHESIVE LAMINATE

For fast response and accurate sensing of sur-
face temperature these Marlin .005" foil thermo-
couples (.015" laminate) are easy to apply with
their self adhesive laminate. For continuous
duty temperature use of —50°F (—45°C)* to
+400°F (205°C). The thermocouple leads are
30 gage, teflon insulated 36" long (other lengths
available on request). Stocked for immediate

delivery in packages of 5 thermocouples.

*Must be applied initially at above 40°F (4°C).

T

36"

ANSI LEAD
PN TYPE LENGTH
T
J
M951-5 - a6
K

)\If

[

3/4“ i €
—.015
————1 v B .
DISCOUNT SCHEDULE
QUANTITY
No. of Pkgs. Factor
1-2 Ret.
3-5 .85
6-10 .90
11+ .85

Since 1952
M MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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SENSORS
SPECIALTY THERMOCOUPLES

Very fine gage (40ga.-.003") Type K thermocouple. This
teflon insulated exposed junction thermocouple is 36"
long and has a Marlin miniature plug (1260-K) attached.

b ‘@\ —— The junction can be cemented or taped in place. Temper-
e ature range to 400°F. Available only in Type K.
— T/C Junction

M970 — Thermocouple Type K
$24.50 ea.

Totally teflon insulated Type K thermocouple of 24 ga.
(.020) wire. For use in applications where acids or
corrosives could otherwise attack exposed wire. For use
to temperatures of 400°F. Available in Type K only 60"
long.

L

~

Extruded Teflon over ik
T/C Junction <

M990 — Thermocouple Type K
$28.00 ea.

_ DISCOUNT SCHEDULE
QUANTITY
No. of T/C’s Factor
1-9 Net
10-24 .95
25-49 .80
50+ .85

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS

SURFACE TEMPERATURE MEASUREMENT — SWIVEL-TIP PROBE

Heavy duty, swivel-tip surface probe for accurate, fast
temperature sensing of hot plates, molds, etc. to 500°F
(not for liquids). (Insure that proper protection is pro-
vided for hands and body from exposure to heat.)

Detachable Extension

Patent No. 3504544 (Order separately p. G-3)

Model HP-4-( )

$65.00 t_T/CtypeX, J.E
(extension extra)

SS construction >

with nylon handle y

%" DIA. Swivel tip
to conform
to surface angle

| 3 Hand held
dee |, indicator
p. G-0

Detachable Extension
(Order separately p. G-3)

Band Type Surface Probe }
for fast, accurate temperature £
readings of convex, static surfaces i3
of cylinders and rolls etc.

to 750°F. (Insure that proper protection
is provided for hands and body from {
exposure to heat.)

3y,"

Model HP-5-K i
. | [ ]

$9500 Y 70 1ypekJE f
(extension extra) PR, i SS construction

with nylon handle

283

i

\ Band conforms

to convex surfaces.
Thermocouple junction
at center of band.

(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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a4 Martin Thermcator aso
Hand held

indicator

p. G-0
m
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PLASTIC INDUSTRY
THERMOCOUPLES

Fast Delivery on:

Adjustable
Plastic

Industry
Thermocouples

m MANUFACTURING CORPORATION

12404 TRISKETT ROAD CLEVELAND, OHIO 44111

216 941-6200 FAX 216 941-6207
TEMPERATURE INSTRUMENTATION for Research and Industry
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Flex - Armored Adjustable Bayonet Thermocouple

|-7— Standard Overall B = 48" —/\/
LFor

Hole Size
17/64"

.240 Dia.
Bayonet Cap
Adjusts Over
Length of Flex-
able Tubing

TERMINAL TYPE

B —7‘3?!4!2—-
LA

R "

BX Connector

P15
8—/

=l

Standard TC Plug

Fi5
B —/

Standard TC Jack

CATALOG TERMINAL | BASE PRICE $ | ADDITIONAL $ | DISCOUNT
NUMBER TYPE “B" TO48IN. | “B” LENGTH | SCHEDULE
Single
STANDARD FEATURES Element
Adjustable immersion BX3 $17.00 $1.75
Compression tension of Flex-Armor SS PTC-3030 P15 21.00 per C
Tubing loads T/C Tip F15 22.00 12in.
Type J thermocouple standard
Grounded junction, Dual
Marlin's sensitive tip Element
Single element 20 ga. stranded wire fiberglass insulated BX3 $27.00 $2.50
Dual element 24 ga. stranded wire fiberglass insulated PTC-3030-D P12 35.00 per (&
Fits bayonet-type adapters F12 37.00 12in.
Stainless steel cap
For temperatures to 900°F (482°C) )
Other thermocouple types available i.e. K, T, E - use proper To Order Give:
code and add 10% to price PTC-3030 = J =
Catalog ANSI Terminal “g"
No. Type Type Length

DISCOUNT SCHEDULE “C"
QUANTITY DISCOUNT FACTOR
1-4 Net
59 85
10-49 80
50-99 85
100+ 80

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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URS
) - L] - »
. » HERMOCCU
ADAPTER [ T Threaded Bayonet Adapter
NUMBSR | THREAD | INCHES EACH |SCHEDULE
Mounting ;
7/8 $1.75 Thread Stainless Steel
1-3/8 3.00
PBA1 | 1/8 NPT 1-1/2 3.50
1-7/8 3.50 & !
PBA3 | 3/8-24 2 3.50 7/16"
2-1/2 5.00 |
3 5.00
Specials |  8.00 PBA1 /8"=\ \
(to 67) To Order Give: or - IN.= L
(to127) 12.00 PBAS L
Similar to PBA series but with internal O-ring that Oil Seal Bayonet Adapter
seats against TC to prevent oil seepage. PRICE § DISCOUNT
) EACH SCHEDULE O-Ring
Standard “L" length = 214"
Available in 1/8 NPT only. $7.50 C
For /
To Order Give: PBAO- 21/2" 0.187 Dia. — # i
Probe \ L A\
\ (2%") \
Dimension Selection Guide
"D" hole depth determines the required “A" dimen- A |
sion and threaded bayonet adapter Length “L". Y%
// e— 1/4
A=D+L 3 ;I/ =
round “A” up to next 1/2 in. if in between incre- 7 §|lll
ments. - z
ie: forD=1"And L =2 S /
A=D+L=3 A ———DRILL 17/64
ie: forD=1" And L = 1-7/8 |~ - L--_.I
A=D+L =2-7/8" round to 3" D !
HOLE DEPTH
Offset Pipe Clamp Bayonet Adapter
ADAPTER L PRRIGESS BAND [DIAMETER (Inches)| STANDARD S e i gl
%ﬂ-ﬂgg INCHES | ilnaludes Qlamp ICLAMP NOJ MIN. MAX. PIPE SIZE / =
1-3/4 $7.50 1 7/16 | 25/32 | 1/4 to 3/8 [
2-1/4 7.50 2 11/16 | 1-1/4 | 1/2 to 3/4 \
2-3/4 7.50 3 |18 2 | 10112 | gL el
3-1/4 8.00 4 2-1/16| 3 2 to 2-1/2 A
PBAC 3-3/4 8.00 5 |3-5/16| 4-1/4 | 3 to 3-1/2 /7
4-1/4 8.00 6 |3-9/16| 4-1/2 4 !/ \ ‘ S \
4-3/4 8.50 7 5-1/8 6 5 .1
6-3/4 850 8 |eus| 7 6 \_/ l
8-3/4 8.50 — N \—— —/ L
*Discount Schedule “C" Applies / rd
7/16"
To Order Give: PBAC - IN.= - Band Clamp -
5 B Band
Clamp No B e

Maximum insulation thickness = L - 3/4"
“A" (dimension of bayonet TC) = L + 3/4"

STANDARD FEATURES

e Offset mounting bracket

® Two piece construction for versatility
@ Stainless steel adapter and clamp

1-3/32">

Compression type mounting fitting

COMPRESSION DISCOUNT
FITTING CAT. # S PRICE EACH SCHEDULE
A18B 187 1/8 NPT $3.00 c
A14B 187 1/4 NPT 3.50
Since 1852

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

To Order Give: A18B-187

Bore Size

C-55

1/8 or 1/4 NPT —\

;— Brass
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VRS
- » i HERMOCOUP
Nozzle Type Thermocouple TERMINAL TYPE i -l BASE* | ADDI-
—— QOverall B - 48 —-__/V - IB BX3 172/ LOG T RARAL PRICES TIONAL
= 7 Numgen | THREAD Type |“BTPRICE[ 8"
ﬂo:atmg ’ww— _ $< 48IN. | LENGTH
Tip — BX3a | $14.50 | $1.25
O“SIZF?B o (% Connector PTC-3150, 8-32 P15 19.00 | per
Only“— Thread Size a s F15 20.00 | 12in.
—< - BX3 | 1450 | $125
PTC-3153| 1/4-28NF | P15 19.00 per
PTC 3150 PTC3153 © Standard TC Plug F15 2000 | 12in.
F15
Theead _8:32 = eB NP B- -/ *Discount Schedule “C" Applies
Size x 7" long x'"long _E' B B =
STANDARD FEATURES Standard TC Jack T b B
» *Rotating, quick, response, brass tip: PTC 3153 only . 9 ype ypR eng
e Type J thermocouple grounded junction standard * Fortemperatures to 900°F (482°C)
* Single element 20 ga. stranded thermocouple wire fiber- e Standard “B" length of 48 in.
glass insulated with SS overbraid e Other thermocouple types available i.e. K, T, E — use proper
e Stainless steel construction code and add 10% to price
Washer Type Thermocouple TERMINAL TYPE e SAsE PICES
- BX3 _ CATALOG TERMINAL |"B" TO4BIN.| “B"TO48IN. |ADDITIONAL$
fe—— Overall B - 48 - Aﬁ B—mi== sl NUMBER TYPE HTO % IN. |H-14mm or18mm| “B" LENGTH
csmemamsseremssnter TSR BT ettt BX3 $12.00 $21.50 $1.25
H . PTC-3160 P15 16.00 26.00 per
Hole Size BX Connector 2
(565 tadnes /— =7 Fi5 17.00 27.00 12in.
- B——f *Discount Schedule "C" Applies
PTC-3160 “H" :’;: 174 3/8 172 14 mm 18 mm
STANDARD FEATURES Standang TC Piu [ HOLE SIZE (also s Bolt Bolt Bolt Bolt Bolt
* Nickel plated brass washer F15 { 48 &410)
(14 & 18 mm plated copper) PR Actual ID 0193 | 0255 | 0380 | 0510 | 0560 | 0.730
e SS overbraid strain relief } Actual OD 0.425 0.545 0.815 1.060 0.810 1.060
* Type J single element thermocouple '—" Thickness “T" | .095-.120 |.095-.120 | .095-.12|0.095-.120 | .156 156
grounded junction standard Standard TC Jatk} Wire Gauge 20 20 20 20 20 20
e Stranded thermocouple wire with stainless steel overbraid
e For temperatures to 900°F (482°C) To Order Give: PTC-3160 - - H = B =
e Standard “B" length of 48 in. - ==
e Other thermocouple types available i.e. K, T, E — use proper Car::)iog ?NS;I Te-lr_rnmal g_ole L an
code and add 10% to price : yp ype ize eng
Magnetic Mounted Surface Thermocouple TERMINAL TYPE] | caratos | TsresssAl  oaseSRICE S| ADDITIORALS
5 BX3, & NUMBER TYPE B" TO48IN. | “B" LENGTH
- (TC and
Single
BX Conneclor Magnet) BX3 $66.00 $1.25
P15 PTC-3170 P15 71.00 per
'— . F15 72.00 12in.
: (TC and
Standard TC Plug Dual
F15 Magnet) BX3 $112.00 $1.25
B PTC-3170-2| P15 117.00 per
’P*' F15 118.00 12 in.
Standard TC Jack (TC Re-
STANDARD FEATURES placement)
¢ Single magnet with 20 BX3 $23.00 $1.25
Ibs. holding force PTC-3171 P15 28.00 per
e Dual magnet has 40 Ibs. F15 29.00 12in.
- . holding force ;
' “"e Surface sensitive tip ME(IS::‘%IE i
te surface ek
senses accura placement)
temperatures PTC-3172 _ $43.00 -
e Spring loaded Type J
thermocouple standard (Dual
, ¢ Single element 20 ga. |Magnet Re-
stranded thermocouple |Placement)
f wire fiberglass insulated [PCT-3172-2 — $89.00 -
il with SS overbraid *Discount Schedule “C" Applies

Since 1852

For temperatures to 500°F (260° C)
Standard “B™ length of 48 in.

Other thermocouple types available i.e.
K, T, E— use proper code and add 10% to
price

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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UH
PLS D RY THERMOCOUF
Adjustable Bayonet Thermocouple | CODE TERMINAL | BASE PRICE § |ADDITIONAL $
— Standard Overall B = 48" —/\/‘ TERMINAL TYPE NUMBER TYPE “B"TO48BIN. | “B"LENGTH
- BX3 :
— o ) _ B 2-1/2— Single
PAAAMAMAA BEEER 1. BT T ] —— 7 Eloment s
T :gk $13.50 $1.25
/ ca.‘.zsc1 Dia PTC-3020 P15 17.50 per
H I’D'S BX Connector F15 18.75 12in.
ole oi1ze
e Bayonel Cap
L o adjusts 1" to 10" 3 P;S Dual
B—% Element
PTC-3020 —= o $24.50 $2.00
PTC-3020-D 32.00
STANDARD FEATURES Standard TC Plug F15 s | 1>
® Adjustable immersion = ===
1inch to 10 inches forms = To Ord .
to any angle 7 B —/ o Order Give:
e Type J thermocouple standard /" « PTC = T = 5
® Grounded junction, . z =
Marlin's sensitive tip < Standard TC Jack Ca;‘zlog ’_?,NS' Te‘lr.mmal i 9 ol
® Single element 20 ga. stranded wire fiberglass insulated B ! ype Ll ZE
with stainless steel overbraid e Stainless steel spring and cap
® Dual element 24 ga. stranded wire fiberglass insulated * For temperatures to 900°F (482°C)
with stainless steel overbraid e Other thermocouple types available i.e. K,T,E - use proper
e Fits standard bayonet-type adapters code and add 10% to price
Mini Adjustable Bayonet Thermocouple ERBIAL TP —— . [ iet o
|—— Standard Overall B - 48" 4/\/ = T NUMBER TYPE “B"TO4BIN. | “B" LENGTH
-......--L.':-unﬁﬂl\.‘mﬂ!‘l-m';,\,\_\mmlm'ﬂ‘“fﬂ*}" ' _%_2 " E_H Smgle
] I v, Element
/ t f / =&k 180 Dia.
0.180 Dia / BX3 $15.00 $1.25
o £ Bayonet Cap ) R SorAour PTC-3023 | P15 19.00 per
ole Size = 1" ¢
316" kbl P15 F15 20.00 12in.
| PTC-3023 8y
Patent No. 4259123 E —'
: ,...-“‘ Standard TC Plug
STANDARD FEATURES -
e Adjustable immersion 1 in. to 10 in. F15 - .
e Molded exposed junction tip for fast response B —/ o:Lnder Give:
e Spakes into mold area for sensing “real" temperatures i % o .
e Single element, Type J, 24 ga. stranded thermocouple wire E‘ e e
fiberglass insulated with stainless steel overbraid Standard TC Jack Catalog ANSI Terminal b 2
Fits standard bayonet-type adapters No. Type Type Length

Stainless steel spring and cap
e For temperature to 600°F (316°C)

e Other thermocouple types available i.e. K,T,E - use proper

code and add 10% to price

Adjustable Nozzle Thermocouple

i
Dra L Screw /

adjusts 0" to 10" /

Z‘-— for

Hole Size
Patent No. 4259123 \
PIC-3156 PIC-3138

Screw 5/16-24 1/4-28
Ma 0.180" 0.145"
for Hole Size 3/16" 5/32"

STANDARD FEATURES

e Adjustable immersion 0 in. to 10 in.

* Molded exposed junction tip for fast response

e Snakes into mold area for sensing “real” temperatures

e Single element, Type J, 24 ga. stranded thermocouple wire
fiberglass insulated with stainless steel overbraid

Fits designated threaded hole 3/8" thread depth

Stainless steel spring

For temperature to 600°F (316°C)

Other thermocouple types available i.e. K, T,E - use proper
code and add 10% to price

Since 1952

TERMINAL TYPE CODE TERMINAL | BASE PRICE $ |ADDITIONAL §
5 NUMBER TYPE “B"TO4BIN. | "B" LENGTH
B —efe—2-172+/ Single
Element
A 180 Dia.
\ 5/16 - 24
HX Cannector Brass BX3 $15.00 $1.25
P15 Screw P15 19.00 per
8 7 PTC-3156 F15 20.00 12in.
‘—“‘ Single
Standard TC Plug Element
.145 Dia.
F15 1/4 -28
8 —/ SS Screw BX3 $15.00 $1.25
w PTC-3158 P15 19.00 per
F15 20.00 12in,
Standard TC Jack
To Order Give: PTC - Jd = =
Catalog ANSI Terminal o - il
No. Type Type Length

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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SENSORS
PLASTIC INDUSTRY T

Surface Temperature Measurement Thermocouple

’-—v Standard Overall B = 48"

Surface Sensitive
T/C Junction

This thermocouple gives accurate surface tempera-
ture measurement. Tests show that thermocouples
that are not surface sensitive can give readings 20-
30°F below actual temperature. Accessory bayonet
adapter with a selection of bands is available for pipe

0.250 Dia

Bayonet Cap

adjuslts 14" to 4"

application.
CODE TERMINAL | BASE PRICE § |ADDITIONAL §
NUMBER TYPE “B"TO48IN. | “B" LENGTH
Single
| Element
BX3 $25.00 $1.25
PTC-3175 P15 29.00 per
F15 30.00 12in.
To Order Give: PTC-3175 - Jd -
Catalog ANSI Terminal “B"
No. Type Type Length

STANDARD FEATURES
e Type J thermocouple standard

e Grounded junction, Marlin surface sensitive tip

e Single element 20 ga. stranded wire fiberglass insulated
with stainless steel overbraid

code and add 20% to price

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

Fits standard bayonet-type adapters
Stainless steel spring and cap
For temperatures to 500°F (260°C)
Other thermocouple types available i.e. K, T, E - use proper

RMOCOUPLES

TERMINAL TYPE

BX3

S

BX Connector

B——-/-—E-wz—-

P15
B—=/

—l-

Standard TC Plug

F15
B —/

—a

Standard TC Jack

'_B.MNID DIAMETER (Inches) STANDARD
ICLAMP NO MIN MAX PIPE SIZE
1 7/16 25/32 1/4 to 3/8
2 11/16 | 1-1/4 1/2 to 3/4
3 1-1/16 2 1 to 1-1/2
4 2-1/16 3 2 to 2-1/2
5 3-5/16| 4-1/4 | 3 to 3-1/2
6 3-9/16| 4-1/2 4
7 5-1/8 6 5
8 6-1/8 7 6

5SS Band Clamp
5SS Bayonet Adapter

Pipe Clamp Bayonet Adapter Unit

7/16"

aDa:)PTER L PRICE §
meg:u INCHES Includes Clamp
PCS 1-3/4 $7.50
To Order Give: PCS
Band
Clamp No.

C-52

FAX:

(216) 941-6200
(216) 941-6207




PLA 5 RY THERMOCOUP
ADJUSTABLE MELT ASSEMBLY Adjustable Plastic Melt Thermocouple
CATALOG e PRIGE Also Available with Hastalloy Tip
E : p
NUMEER OMERSION \ L M3« for Max. Abrasion Resistance
3 AY \
‘ 3 $44.00
Single element 4" 46.00 E
PTC-3110 5" 48.00 PTC-3110-J-( )
6" 52.00
3" 64.00
Dual Element 4" 66.00
PTC-3110-D 5" 68.00
6" 72.00
To Order Give: PTC - J - 3
CatalogNo.  ANSI Type “L" PTC-3110D-J-( )
THERMOCOUPLE REPLACEMENT \ L+ 2-1/4"
CATALOG FO
NUMBER DIMENSION L~ | *PRICE |
: 3" $20.00 RS b = PTC-3111-J-( )
Single element 4" 20.00 125 Dia
PTC-3111 §" 20.00
B 2000 TYPE J, Grounded T/C (includes metal ferrule)
3" 40.00
Dual element 4" 40.00 )
PTC-3111-D 5" 40.00 2 g = PTC-3111D-J-( )
6" 40.00 t
BARREL REPLACEMENT feih i
(Includes Metal Ferrule and Hex Nut) SS Barrel —
CATALOG L % 1/2 - 20 NF —
NUMBER DIMENSION PRICE \
3" $25.00 Bushing — S
PTC-3112 5 §;$ s *\ < PTC-3112-J-( )
6" 3300 Q'— L ) ._\ L_Metal Ferrule
FIXED IMMERSION Fixed Immersion Plastic Melt Thermocouple
MELT TC ASSEMBLY ) .
CATALOG NO. o A" | *PRICE N S — 2.316"——\ \Y \
Single element v e
Rigid Extension 3 {%"eﬁ;'.’ s:g% A e pusr| =
PTC-3070 | v : e — ; \
Flexible Exten. 5" |34, or | S000 k- 4 :
PTC-3090 6 ) 5200 Fixed Immersion Rigid £ = ]
Dual olement e {0, 174", 1/2", 3/4", 1) REEEY -
" CI
Rigid Extension | 3" w’ﬁ,ﬁ_ 66.00
PTC-3070-D 2 e | 29
Flexible Exten. | 5" [34" or ?gg Flexible
PTC-3090-D 6 1) . /Extenmon
*Discount Schedule “C" Applies
To Order Give: PTC - -

Catalog No. ANSI Type

STANDARD FEATURES & OPTIONS Construction detail for /L /450
® Stainless steel construction plastic melt thermocouples
® 1/8" Dia., Type J, grounded junction, Marlox — T

Thermocouple standard I' 4 1/8 Dia ) 3

Single or Dual Element Thermocouple 45'6/ i Simgle T/C 33/641— - - I 2?‘-54

Quick Connector Plug Termination / I 174 or _L

Teflon Bushing Standard Dual T/C I':il-p 20 LS-‘!B
Ceramic Bushing available (add $4.00 to List Price)

Add suffix C to catalog no., i.e. PTC-3113C-J-3"
0.312 Dia B — 1—=}3/ . _
0.421Dia. 1gf10n Bushing—> ecommended dimensions in plastic molding
1/2 -

. e e 0

* For Hastalloy Tip use suffix HST and add $10.00

Other Thermocouple Types availablee.g. K, T, E
machine barrel for correct mounting of
Since 1852

use proper ANSI code and add 10% to list price.
® For additional flexible extension add $1.25/ft

plastic melt extruder type thermocouple.
(216) 941-6200

For additional Barrel Length “L" add $3.00/inch
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS
PLASTIC INDUSTRY THERMOCOUPLES

Bayonet Thermocouples TERMINAL TYPE CATALOG | BASE PRICE* : g :;, ang-ou
e i m..i 9 ‘/\/““"‘ B—/BX2.1/2/ NUMBER BX3 P15 Fi5 | LENGTH
l ey —.iﬂ”l—-—-""' (Single
1 K i Element)
I'Hﬂ;.’.'.’!fl,-‘;: i i _Il I“.‘.‘.“.‘F.“‘_‘-‘.‘-“‘.“‘ BX Connector PTC'3010 $1A?5
! -y P15 PTC-3011 | $17.00 | 2050 | 22.00 | per
907 bas. | ol == PTC-3012 12in.
PTC-3010 /. |~ " s —), ==
— S M P AR Full Size TC Plug (Dual
F15 Element)
{ PTC-3010-D $2.50
r Heals i /\/ PTC-3011-D| $2350 | 3650 | 3850 | per
P—— AN PTC-3012-D 12in.
// L l Full Size TC Jack

*Discount Schedule “C" Applies

f NOTE: For stainless steel overbraid construction in lieu of SS armor tubing
4 add S to catalog number (i.e. PTC-3010S-P15-3"-48") and deduct $1.00
- from base price.
' ! . .
not for liquids
\ i._! ( 4 ) To Order Give: - J - A= B =
/" ™0.187Dia i v Catalog ANSI Terminal
L+ § No. Type Type
PTC-3011 STANDARD FEATURES
A -4 e Sensitive tip 0.187 Dia. (not for use in liquids)
== e Type J thermocouple with grounded junction standard
| I e Single element: 20 ga. stranded thermocouple ‘wire with
fiberglass insulation and SS armor tubing
e Dual element: 24 ga. stranded thermocouple wire with fiberglass

; PTC-3012

— -— 187 Dia

Standard "A" Length = 3-1/2 in. (available to 8 in
in 1/2 in. increments)

insulation and SS armor tubing

SS overbraid also available (add S to catalog no.)

Fits standard bayonet type adapters

For temperatures to 900°F (482°C)

Rigid "B” length available (specify rigid “B" add $3.00 to base price)
Stainless steel construction

Other thermocouple types availablei.e. K, T, E- use proper code and

Standard "B" Length = 48 in. add 10% to price
Immersion Thermocouples TERMINAL TYPE CATALOG | BAsepmice” A 70 & hoomona.
i A— ‘ ]' B— 4/\/ B—ef 12/ NUMBER BX3 P15 Fi5 | LENGTH
. N . , _4»,,5...« (Single
S e . | ke " Element)
? | BX Connector PTC-3040 51‘75
0.187 Dia P15 PTC-3041 | $15.00 18.50 19.50 per
. e _  |B— 5 :
PTC-3040 X |—1 efe— B / & PTC-3042 12in.
.// .--n--ll'..u,--.--..-..w-..a-u-.u-.--.w--.u..- * Full Size TC Plug [Dual
/’ o Element)
e PTC-3040-D $2.50
A _— B .«-{ PTC-3041-D| $1850 | 3250 | 35.50 per
"_ ‘ 8 /\f - PTC-3042-D 12in.
! Full Size TC Jack
o RN ¥ v ¥ v Vo W W W W Vo W T W Wy *Discount Schedule “C" Applies
3 ; NOTE: For stainless steel overbraid construction in lieu of SS armor tubing
N\~ add S to catalog number (i.e. PTC-3040S-P15-3"-48") and deduct $1.00
7 N\ from base price. For extra “A’" Dim. add $0.50/inch.
0.187 Dia.
To Order Give: - Jd - A= B =
PTC-3041 v ey o .
Catalog ANSI Terminal
A No. Type Type
STANDARD FEATURES

e Sensitive tip 0.187 Dia.
Type J thermocouple with grounded junction standard

| PTC-3042 ® Single element: 20 ga. stranded thermocouple wire with fiberglass
| ) insulation and SS armor tubing
=~ 0.187 Dia e Dual element: 24 ga. stranded thermocouple wire with fiberglass

| insulation and SS armor tubing

SS overbraid also available (add S to catalog no.)

Fits 3/16" bore compression fitting (order separately

For temperatures to 900°F (482°C)

Rigid "B" length available (specify rigid "B" add $3.00 to base price)
Stainless steel construction

Other thermocouple types available i.e. K, T, E— use proper code

and add 10% to price
(216) 941-6200

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207

Standard “A" Length = 3-1/2 in. (available to 8 in.
in 1/2 in. increments)

Standard “B" Length = 48 in.
Since 1852
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SENSORS

PLASTIC INDUSTRY THERMOCOUPLES
CATALOG TERMINAL | BASE PRICE $ | ADDITIONAL $ TERMINAL TYPE Spade Type Thermocouple
NUMBER TYPE “B"TO48IN. | "B" LENGTH \e2-172 BX3, B ——
- al
BX3 $22.00 $1.75 S ' A /
PTC-3180 | P15 26.50 per ). ——» et~/
F15 27.50 12 in. BX Connector
*Discount Schedule “C" Applies P15 s -_-_-_u_-;_n:q.‘c:-_q’__m I— - A8
2 ——— l
Standard TC Plug PTC-31 80 - "
=y /—334 —f3/4 —-/
R B STANDARD FEATURES
ﬁ ® For use under heater bands or where no thermocouple hole
can be drilled
Sipndard Th Jach ® Type J thermocouple grounded junction standard
@ Very sensitive, quick responding
® 20 ga. stranded thermocouple wire fiberglass insulated with
SS armor tubing
_— ) - " = ® Stainless steel construction with 1/32 SS pad
To Qrderi: PTC-3180 J = - B ® For temperatures to 900°F (482°C)
Catalog Ansi Terminal B e Other thermocouple types available e.g. K,T,E—use proper code
No. Type Type Length and add 10% to price
CATALOG | yeppmiNAL |BASE PRICE $ | ADDITIONAL § TERMINAL TYPE Extension Cable
NUMBER TYPE “B"TO 48IN. | “B" LENGTH
SINGLE T/C \e2-128%3 N, B )
BX3 $12.00 $1.75 o ‘%l /\/ " us
PTC-3191 P15 16.00 per & :
F15 17.00 12in. BX Connector '/
BX3 $16.00 $1.75 P15 '
4 P15 20.00 per e
Frens F15 21.00 12in. :% PTC-3191
BX3 $17.00 $1.75 Standard TC Plug
iz P15 21.00 per F15
PTC-3193 F15 22.00 12in. hag B /1/_
w—-—. ) B
* For SS overbraid construction deduct 10% from Standard TC Jack

base and increment prices and add suffix S (i.e.
PTC-3191S-J-P15) to catalog number.

CATALOG TERMINAL
BASE PRICE $ | ADDITIONAL §
NUMBER TYPE “B"TO 48 IN. | “B” LENGTH
DUAL TR DUAL T/C 2
BX3 $20.00 $3.00
PTC-3191D P12 30.00 per
F12 32.00 12in.
BX3 $30.00 $3.00 )
= P12 40.00 der .
PTC-31930 F12 42.00 12in.
BX3 $32.00 $3.00
. P12 42.00 per
PTC-3193D| 3 44.00 12in.
*Discount Schedule “C"” Applies
To Order Give: PTC- - J - B =
Catalog Ansi Terminal "g"
No. Type Type Length

PTC-3192

PTC-3193

STANDARD FEATURES

e Single element Type J stranded thermocouple extension
wire standard

e SS armor tubing construction

® Standard connectors for 500°F ambient

* SS overbraid construction available

® Dual element available

® Other thermocouple types available e.g. K, T, E — use proper
code and add 10% to price

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

DISCOUNT SCHEDULE “C"
QUANTITY FACTOR
1-4 Net
5-9 95
10-49 .80
50-98 85
100+ .80

C-57
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MARLIN
INDUSTRIAL THERMOCOUPLES 1T
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INDUSTF

GENERAL SELECTION PARAMETERS

The conditions of measurement determine the type of
thermocouple used. Temperature, atmosphere, protection,
response and service life should be considered. The follow-
ing descriptions serve as a guide to selection.
Thermocouple Type:
Select the thermocouple type that will be capable of
operating in your application temperature range and be
compatible with your instrumentation.
Protecting Tube:
Select a material that will withstand the temperature and
possible corrosives of your application. (see table below
for T/C - Tube Compatibility and pages D-0, D-1, D-8 for
tube information)
Tube Size:
Use the tube size that will withstand the rigors of your
application but with minimal effect on it.
Fitting or Mounting Type:
To attach and/or seal the assembly in your application
use a flange or fixed fitting.
Terminal and/or Extension Type:
For connection to instruments various terminations are
available.

GENERAL INSTALLATION PARAMETERS:

The thermocoupleshould “see”, asclosely as possible, what
the product in the process is experiencing in order to get
meaningful measurements.
Location:
Locate the thermocouple junction as close to the prod-
uct as possible. A rule of thumb is to have at least 10
tube diameters immersion in the hot zone. Avoid direct
flame impingement or stagnant areas.
Wire Extension:
Pages E-1, E-2 and E-3 give general wire insulation char-

S

NSORS

AL — GENERAL

acteristics, select the insulation that environmental con-
ditions dictate. Use the correct thermocouple type
through the circuit. “Red” color code is always negative
in thermocouple circuits. Ideally, run thermocouple cir-
cuit wires in separate conduits at least one foot away
from power lines. Twisted and shielded constructions
may be required to avoid noise in the thermocouple
circuit. The overall impedance of the thermocouple cir-
cuit must be compatible with your instrumentation.

GENERAL MAINTENANCE PARAMETERS:

Thermocouples often deteriorate with time, exhibiting a
drift from actual temperatures. Deterioration usually is
more rapid at higher temperatures and depends upon the
integrity of the protecting tube to isolate it from contami-
nates. Thermocouples should be checked at regular main-
tenance intervals based on recommendations or on ex-
perience.
Thermocouple DO’s

e DO check in place.

e DO replace at established, proper intervals.

e DO have good connections throughout the circuit.

Thermocouple DO NOT’s

e DON'T reinsert at different immersions. (Avoid de-
creasing the immersion.)

e DON'T use for accurate measurements at lower
temperatures after being exposed to higher tem-
peratures.

e DON'T use in defective protecting tubes.

e DON'T insulate with used insulators.

If there is a reversal in the thermocouple circuit the indica-
tion will be down scale. A “double-reversal” in the circuit
will give an upscale but erroneous reading. Keep the “Red"
color coded leg negative throughout the circuit to avoid
these reversals.

PROTECTING TUBE — THERMOCOUPLE TYPE COMPATIBILITY CHART - Continuous Duty

SHEATH

44655

TYPE MATL.

INCONEL™ -

31655

30455

—_C-1018

wl

SHEATH ALUMINA

MATL. MULLITE

R.S

"

1200
TEMPERATURE °F

1600 2000 3000

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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SENSORS
INDUSTRIAL — 3 ZONE PROFILE THERMOCOUPLE

JUNCTION #3 LENGTH ——=
} LEAD
# _— —
JUNCTION #2 LENGTH -

JUNCTION #1 (INSULATOR) LENGTH ——————&=

= OVERALL LENGTH -

SPECIFICATIONS:

3-Zone Profile Thermocouple
¢ 24 ga. (.020") Type R, S, or B Thermocouple Wire

997 Alumina Insulator .250" Dia. — Max Length 84"
All Junctions Recessed in Insulator
Teflon Insulated Color Coded Leads.
Standard Color Code:

#1 T/C - Black/Red

#2 T/C - Yellow/Red

#3 T/C - Green/Red
(Specify your Color Code requirements if not Marlin standard)
* Terminations:

Mini T/C Connector Plugs 1260-( ) Use Code M14
Mini T/C Connector Jack 1210-( ) Use Code F14
For No terminals Use Code O

TO ORDER: 97-250v—3 [J]— [ —[O—-0O— I:l L

' 1 t Termination
T/C T/C T/C T/C Lud 0 None
Type # #2 #3 Length 2MP-Mini Plug

Junction Lengths
In Inches

eg. 97—250—35—60—50—40—12—M14

Description ® 3-Zone Type “S" ITS-90 24 ga. (.020) Thermocouples
¢ Insulator length 60"
* Recessed Junctions @ 60", 50", 40".
* 12" leads w/Mini T/C Connector Plugs

Since 1852

(2186) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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SENSORS
THERMO-DIP® HOLDER FOR DIGITAL FOUNDRY THERMICATOR®

FAST DEPENDABLE READINGS AT LOW COST
$250. for Holder with Indicator

(Thermocouple not included)

SNAPSHOT READINGS 200 HOURS BATTERY LIFE WITH LITHIUM BATTERY
2500°F INDICATOR RANGE WITH +1.5°F ACCURACY
LARGE 0.40" LCD DISPLAY

32TO 122°F (0 TO 50°C) ENVIRONMENTAL RANGE

THERMICATOR 819-K
SLIDES RIGHT IN

OF'{DC

SWITCHABLE

Thermo-Dip® Holder for Digital Foundry Thermicator B
Thermo-Dip holder is constructed of a stainless steel tube =
and box with reinforced thermoset molded grip. Thermo- —

couple installs in stainless steel sleeve with two stainless set =

screws. Removing one half of grip exposes terminals for 4 ——
easy thermocouple replacement. Thermicator 819-K indi-
cator slides into holder for fast dependable connections. P
PART NO. | LENGTH PRICE*
43" $100.
55" 108.
L 72" 112,
96" 122,

*~Order 819-K separately @ $150.00
—Order Thermo-Dip Thermocouples separately (next page)

Since 1952

(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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Thermo-Dip® Thermocouples

Thermo-Dip thermocouples are designed for intermittent temperature
sensing below 2300°F (1255°C), for use in molten brass, copper,
aluminum, lead and other non-ferrous metals. The 446 SS sheath
(.500" OD) protects a 16 gage ANSI Type K thermocouple. Insulated at
the hot end with double bore ceramic insulators and fiberglass sleev-
ing at the cold end. Interchangeable with other makes.

s =
-

- 6w

I‘— PROBE LENGTH —-‘

S
B - =
==
PROBE FOR HOLDER LENGTHS

LENGTHS 43" 55" 72" 96"
PART NO. PRICE PART NO. PRICE PART NO. PRICE PART NO. PRICE
8" 119-084 $12.00 119-085 $15.00 119-087 $17.00 119-089 $24.00
12 119-124 17.00 119-125 18.50 119127 21.00 119-129 28.00
15" 119-154 19.00 119-155 21.00 119-157 24.00 119-159 32.00
20" 119-204 31.50 119-205 34.00 119-207 36.00 119-209 38.00
24" 119-244 37.00 119-245 40.00 119-247 45.00 119-249 49.00
30" 119-304 44,00 119-305 48.00 119-307 52.00 119-309 57.00

Thermo-Dip® Holder

Thermo-Dip holder is constructed of a stainless steel tube with
reinforced thermoset molded grip. Thermocouple installs in stainless
steel sleeve with two stainless set screws. Removing one half of grip
exposes terminals for easy thermocouple replacement. interchange-
able with other makes.

CURVED
Part No. 119-001

STRAIGHT

Part No. 119-002

Curved holder available in lengths of 43", 557, 72" and 96". Straight PART NO. LENGTH
holder available in 31" length only. e
55" 36.00
119-001 72° 4200
96" 52.00
119-002 31" $30.00
. QUANTITY DISCOUNT
Armored Extension Cable FACTOR
Connects Thermo-Dip holder to wall mounted instrument. Flexible 1-4 Net
armor protects 16 ga Type KX extension wire; strain relief springs 5.9 950
provide extra protection at each end. 10-24 900
Available in lengths from 5 feet. 25-49 850
119-005 — ( ) 50-99 800
cable length in feet.—’ 100+ 750
PART NO. LENGTH PRICE
119-005 5 Ft. $17.00
Each additional foot 1.75

Since 1852
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SENSORS
INDUSTRIAL PLATINUM THERMOCOUPLE ASSEMBLIES — GENERAL

GENERAL NOTES

There are many arrangements of industrial platinum
thermocouple assemblies that utilize combinations of pro-
tecting tubes, thermocouple elements, terminals and

contaminated so proper protection from harmful at-
mospheres is required in order to get suitable service life
from the assembly.

mounting options. They are catagorized into SINGLE,
DOUBLE and TRIPLE tube assemblies which, depending
on their application and design, give various degrees of
protection to the platinum thermocouple element. Platinum
thermocouples are relatively expensive units that are easily

Please refer to the “PROTECTING TUBES — GENERAL"
section for material selection parameters.

The part numbers shown are for “commonly used”
assemblies.

SORS

SE
INDUSTRIAL DOUBLE TUBE PLATINUM THERMOCOUPLE ASSEMBLIES

Part No. Double Tube Assembly Type ‘ Replacement Components
o . i
I-3/4 0.0.SILICON CARBIDE TUBE e ——4-3/4"0.D.
SUPPORT FLANGE,
11716 0.D. CERAMIC TUBE P AND CASTING ASSY.
3/16 0.D. INSULATOR il
v A C D
I see fables) ] 1
ABB C D E i T/C Element gé-TB?‘AS-D — D — X
Protecting Tube
D176C-0 — 0O E i No 1 60-687-3 — [J
! ! 1_d No 2 sc— O —X
," -I-.a Length 'Q?J' Terminal
SQUARE SPLIT FLANGE — | ‘Yeeatiean w01 (]

OPTIONAL (add suffix “SF")

—————————— LENGTH
(SUFFIX"D") |

6 C—S — 24"

LAssembfy Length
Thermocouple Type

Protecting Tube Material
(No. 1 Tube-Mullite 60)
(No. 2 Tube-Silicon Carbide)

Assembly Example: 2_1

Assembly Designation —— | ‘

(Double Tube Type 1)
Insulator Material
(Alumina 997)

In each assembly designation the INSULATOR and/or
PROTECTING TUBE MATERIAL can be changed from the
“commonly used” combination to fit your particular re-
quirements. For example, if the above assembly was
required with Alumina 997 for the No. 1 protecting tube the
part number would change from:

D176 C —8S§ — 24"

Example:
D17 6C—3—24"

REPLACEMENT T/C Element: 97—187—3—S5—24"
Protecting Tube No. 1: 60—687—3 — 24"
No. 2: SiIC - 24"

to:
WHEN CHANGED TO:

D177C—8 — 24"

D177C —8S — 24"

Of course, the thermocouple type and length must reflect
the proper requirements of your application.

For each assembly designation, a parts list for replacement
components is given opposite the assembly sketch. If the
material of the insulator and/or tube is changed from the
“commonly used” combination, the material code must be
changed in the replacement components when ordering or
specifying these replacement components.

REPLACEMENT T/C Element: 97—187—3—S5—24"
Protecting Tube No. 1: 97—687—3 — 24"
No. 2: SIC - 24"

It you need any additional information please contact the Factory.
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SENSORS
INDUSTRIAL PLATINUM THERMOCOUPLE ASSEMBLIES — TABLES

Note:
Insulator material can be
changed from “commonly
TABLE A — INSULATOR MATERIAL used” combination to fit
MATERIAL CODE INSULATOR MAT'L. o el
MULLITE 60 6
ALUMINA 997 [
ALUMINA 998 8
ASSEMBLY DESIGNATION
_l o 8 &
xavreD 176 C — S — 24
T 7 7
No.1. No.2
TABLE B — PROTECTING TUBE MATERIAL |
TUBE MATERIAL CODE PROTECTING TUBE MAT'L. i
MULLITE 60 6
ALUMINA 997 7
ALUMINA 998 8
SR L IOON CAEDIOR 3 Note: Protecting Tube materialscan
SILICON CARBIDE c be changed from “commonly
METAL CERAMIC 1 used” combination to fit your
particular requirements.
INCONEL |

TABLE C — SINGLE/DUAL THERMOCOUPLE & T/C TYPE

THERMOCOUPLE SINGLE DUAL
TYPE ELEMENT ELEMENT THERMOCOUPLE TYPE

ITS-90/IPTS 1968

Pt13%Rh vs Pt R R2

Pt10%Rh vs Pt S s2

Pt30%Rh vs Pt6%Rh B B2
IPTS 1948

Pt13%Rh vs Pt 4R 4R2

Pt10%Rh vs Pt 4s 452

TABLE D — ASSEMBLY TUBE LENGTH

Length from 12" to 48" in 6" increments.
For special Lengths consult Factory.

——— ASSEMBLY LENGTH

Since 1852
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INDUSTRIAL SINGLE TUBE P

S
| THERMOCOUPLE ASSEMBLIES

Part No. Single Tube Assembly Type Replacement Components
TEFLON TUBE SEAL
D005 SERMNG THRE TEFLON INSULATOR SEAL
(see tables) A C D
AB 3/18 0.D. INSULATOR WIRE SEAL
F088 T T/C Element ga-187- 00 — O — X
- g -0 ) D Protecting Tube B
| ! C & D) gs-ars0 — O
T/IC  Length — Terminal
Type 2-Pole Conneclor we0- O
LENGTH | Fig. & Adapter 1w89- 3
(SUFFIX "D") 2-POLE CONNECTOR
W/TUBE ADAPTER
1/4 0.D.CERAMIC TUBE
(see tablas) A C D
I/8 0.D. INSULATOR
AB C D T/C Element or-15--00 — O — X
F177 -0 -0 C Protecting Tube B
gr2s00 — O
L Terminal
- LEN"‘:'H 4-‘1“ 2-Pole Connector  1060- 1D It
(SUFFIX "D™) 3 PoiE GoNHEETOR Fig. & Adapter 1070- V=
W/TUBE ADAPTER
3/8 0.D. CERAMIC TUBE
= f“"gﬂ"”"o 3/16 0.D. INSULATOR A c 0D
e T/C Element o180 — O — X
F277 -0 -0 e |= e Py 10D Protecting Tube B
l l - —— e — orars0 — [
T/C  Length O~ Terminal
Type LENGTH _—_.I \ 2-Pole Connector  1060- [
(SUFFIX "'D") S HOLE CONNECTOR Fig. & Adapler 1070- 3%-T
W/TUBE ADAPTER
3/8 0.D. CERAMIC TUBE
A C D
(sse tables) 3/18 0.D. INSULATOR T/C Element o7-1e7--00 — O — X
AB c D Protecting Tube ‘B
0y, g7-a150 — [
FO977 I? O
T/C  Length Terminal
i I_. OPEN HEAD Open Head mTi-01-[].
I LENGTH | BRASS
(SUFFIX "D™)
11716 0.D. CERAMIC TUBE
3/16 0.D. INSULATOR
(see tables)
AB C D [ A E IE:JI
T/C Element 97-187-3- - — X
F377—0 —0O Protecting Tube B
| ! oree73a — [
T/IC  Length Terminal
B _J OPEN HEAD Open Head mT1-01-[]
I LENGTH - BRASS
(SUFFIX "D")
11/16 0.D. CERAMIC TUBE
(see tables) 3/16 0.D. INSULATOR A C D
AR G = T/CEI 97-187-3-J O X
ement - -3= pa— —
F477—0 —0O O} Protecting Tube B
f t O3 or.e872 —
T/IC  Length / | sy Terminal
Jie Lamg 3/4 NPT Z Open Head mi-02-0J
LENGTH OPEN HEAD
(BUFFIX “D") BRASS
Since 1952
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Replacement Components

NUM
Single Tube Assembly Type

THERMOCOUPLE ASSEMBLIES

[ Part No.

A Cc D
T/C Element
Protecting Tube

a97-687-3 — D
Tarmina

grers-0 — O — X
8

/18

0.D. CERAMIC TUBE

3/16 0.D. INSULATOR

(sae tables)

Weatherproo! (standard) AB C D
Cast Iron (standard) WGC-7
Aluminum (opiional) WA-‘: l F577— D —_— D
add suffix “WA" o.g F566-R-18-WA) Sh—— !
General Purpose TiC
Aluminum (optional) GP-Ty | Type Lt
{ Hix "GP
add suffix "GP") LENGTH i
Terminal Biocks Single EI Duai EI. | (8UFFIX "D") ;%rm?ﬂm?\; |
WC or WA TB-A T8-D |
GP TB-1 n/a | |
| |
A (] D [ ]
T/C Elamant g7-1a7-5-00 — O — X I 11716 0.D. CERAMIC TUBE |
Protecting Tube B |
or-e872 — O : —3/18 0.0. INSULATOR i
Terminal (sae tables)

Weatherproof (standard)
Cast Iron (standard) WC-2
Aluminum (optional) WA-2
(add suffix "WA" 8.g F666-R-18-WA)
Ganeral Purpose

= . i " 1
3/4 NPT
p LENGTH
ll)

AB C D
| FGT?—I_T'I -0

T'C  Langt!
Aluminum (optional) GP-2 | Type Sl
(add suffix "GP") ] WEATHERPROOF
Terminal Blocks Single EI Dual E! (SUFFIX "D CAST' IRON HEAD
WC or WA TB-A T8-D
GP TB-1 n/a | I
I
! I
A C D ADJUSTABLE FLANGE
OPTIONAL (add suffix “AF")
T/C Element o7-1875-00 — O — X 718 TEIK CERAMIC: TUBE J_
Protecting Tube B 3/18 0.0. INSULATOR o
97-687-7(6°) a : L
Terminal \ (se8 tables)
Weatharproof (standard) AB [¢]
Cast Iron (sfandard) WC-3 | - )
Aluminum (oplional) WA-3 - | F??? E.] !_;J
(add suffix "WA" a.g F7T66-R-18-WA | !
General Purposa | WANPT ) | TG Langth
Aluminum (opfional) GP-3 | !),‘- S.5. PIPE | vpe
- | e WEATHERPRO OF
{add suffix "GP") - §  ———] i
Tarminal Blocks Single E! Dual EI [~——¢" Lo. s, CAST IRON HEAD |
WC or WA TB-A T8-D |
GP T8-1 nfa ™ LENGTH —
( suFFIX "D") |
|
A c D OAL O#}g:snsdm FLANGE l
IONAL {add suffix “*AF") |
T/C Element gr187-5-00 — O — O — X 1/2"5.5. PIPE :
Protecting Tube B 11716 0.D, CERAMIC TUBE na
97-687-2 — O |
Termitnal [ 3/16 0,D. INSULATOR | (s@e tablas)
Weatherproof (standard) AB C D
Cast Iron (standard) wC-2
Aluminum (optional) WA-2 F877" U = D — D
(add sulfix “WA" e.g.F866-R-18-30-WA) ? . T
General Purpose 1c Overall
Aluminum (oplional) GP-2 3/4 NPT Typs LeMamn Length
(add sulfix "GP")
rt—— LENBTH .
Terminal Biocks Single EL. Dual E (SUFFIX "D") WEATHERPROOF
WC or WA TB-A T8-D — CAST IRON HEAD
GP TB-1 n/a DAL |
Since 1952
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SORS

Double Tube Assembly Type

NUM THERMOCOUPLE ASSEMBLIES

Replacement Components

I-3/4 0.D. SILICON CARBIDE TUBE

4-3/4"0.D.

SUPPORT FLANG
1716 ©0.D. CERAMIC TUBE i T CADTHE Aaoy
3/16 0.D. INSULATOR i3]
1 B A (o] D
(see tables) 1 ]
ABB c D 3 i :rc Elalmenl 9;18?-&[] -0 —-x
i rotecting Tube
D177C-0 -0 [ No. 1 oresr3— O
I f Ll No.2 sic— O —X
T/IC  Langth 1§ Terminal
Type wd
SQUARE SPLIT FLANGE " Dpen Head w0
OPTIONAL (add suffix “'SF") !
LENGTH {
(SUFFIX"D")
4-3/4"0.D. SUPPORT FLANGE A ¢ D
1-3/4 0., SILICON CARBIDE TUBE o 4~5/3 8.0, S EPORS
. T/C Element 97-187-5-00 — O — X
3/18 0.D. INSULATOR Prolecting T B
No. 1 o7-6872 — [
{see tables) No. 2 sic — O —x
ABB C D Terminal

L . Weatherproof (standard)
0277(: a O Cast Iron (standard) WC-7,
r I Aluminum (optional) WA-T5
T/C  Length II/16 ©.D. CERAMIC TUBE (add suffix “"WA" 6.g.D266C-R-18-WA)
Typs General Purpose
SQUARE SPLIT FLANGE Aluminum (optional) GP-T;
OPTIONAL (add suffix “SF") CAST IRON HEAD (add sullix “GP")
Terminal Blocks Single EL Dual EI.
j—————— LENGTH WC or WA TB-A TB-D
( SUFFIX "D") GP TB-1 n/a
11/16 0.D. CERAMIC TUBE
3/8 0.D. CERAMIC TUBE
{$98 labjeo) 3/16 0.D. INSULATOR A 2 o
ABB C D e T/C Element 9&-13?—3—D —0—x
Protecting Tube
D3777-0 — 0O No. 1 grars0 — [
T No. 2 oresra— [
r];;?. Length Terminal
PR NERD Open Head mTi-0-J
LENGTH | BRASS
(SUFFIX "D")
A C D
11716 0.D. CERAMIC TUBE T/C Element g7-187-5-00 — O — X
3/8 0.D. CERAMIC TUBE Protecting Tole B
(see tables) / No. 1 97-375-0 — B
3/18 0.D. INSULATOR No. 2 a7-687-3 —
ABB C D \ =
Terminal
D477T — ] = Weatherproof (standard)
l 1 Cast Iron (standard) WC-7%
Aluminum (optional) WA-Ty
;!' /C  Langth (add sulfix "WA" 6.9.D4666-A-18-WA)
T General Purpose
Aluminum (optional) GP-T
= LENGTH bl (add sultix “GP")
(BUFFIX "D") Terminal Blocks Single EI. Dual EI.
WC or WA TB-A TB-D
GP TB-1 nfa
A C D
I1/16 0.D. CERAMIC TUBE T/C Element g7-187-5-00 — O — X
Protecting Tube B
3/8 0.D. CERAMIC TUBE fe:d srsiee — [J
(see lables) 3/16 0.D. INSULATOR No. 2 or-es73a — [
ABB Cc D Terminal
L _ Weatherproof (standard)
05777 0 D Cast Iron (standard) wC-2
' ' Aluminum {optional) WA-2

T/C  Length
Type v

LENGTH
( SUFFIX "D")

WEATHERPROOF
CAST IRON HEAD

(add sulfix “"WA" 8.g.D5666-R-18-WA)
General Purpose

Aluminum (optional) GP-2
(add suffix "GP")

Terminal Blocks Single EI. Dual El.
WC or WA TB-A T8-D
GP T8-1 n/a

Since 1852

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

C-68

(216) 941-6200
FAX: (216) 941-6207




SENSORS

INDUSTRIAL DOUBLE TUBE PLATINUM THERMOCOUPLE ASSEMBLIES

Replacement Components Double Tube Assembly Type Part No.
A c D ADJUSTABLE FLANGE
T/C Element 97-187-5.00 — O — X 11716 0.D. CERAMIC TUBE , OPTIONAL (add sutfix “AF")
Protecting Tube B 3/8 0.D. CERAMIC TUBE
:o.; :;2::: = E 3/18 0.D. INSULATOR | Lgb % (sae tables)
_°' > ) — ABB C D
Terminal
Weatherproof (standard) 06777— D — D
Cast Iron (standard) WC-3 = i '
Aluminum (optional) WA-3 | 1
(add suffix “WA" 6.9.D6666-R-18-WA) /4 NPT | ) X ,ff, Length
General Purpose 3/4" S.8. PIPE
Aluminum (optional) GP-3 6" LG .STD — WEATHERPROOF
(add sullix “GP") . i CAST IRON HEAD
Terminal Blocks Single EI Dual EL
WC or WA TB-A T8-D ( stﬁ;.rx.rnuon )
GP TB-1 n/a

A Cc D OAL . ADJUSTABLE FLANGE
1/C Element 9?—16?—5-D _ D _ [:l — X 3/4" 0.D. SA SILICON CARBIDE TUBE f OPTIONAL (add suffix “AF")

new

Protecting Tube 3/8 0.D. CERAMIC TUBE {
No: 1 orarso — O 3/16 0.D. INSULATOR | g
No. 2 sa7s0 — [ (seg lables)
Terminal ABB c D
Weatherproof (standard) = =z
Cast Iron (standard) weC-2 D777A . .
Aluminum (optional) WA-2 i t f
(add sulfix “WA" e.g.D7666-R-18-30-WA) 3/4NPT | ;;fs Length
General Purpose o
Aluminum (optional) GP-2 3’;. E':ng WEATHERPROOF
(add suffix "GP") ' d CAST IRON HEAD
Terminal Blocks Single EL Dual EL
WC or WA TB-A TB-D LENGTH -
GP TB-1 nfa (SUFFIX "D")
A c D 1-3/4 0,D. SILICON SQUARE SPLIT FLANGE
T/C Element g7-187-50 — O — X CARBIDE TUBE j OPTIONAL (add suffix “SF")
Protecting Tube B ey
No.1 ares72 — [ i
No.2 sSiIC — 0O —o0 (sas lables)
Terminal ABE C D
Weatherproof (standard) g -
Casl Iron (standard) WC-2 08770 D D
Aluminum (optional) WaA-2 ' I

(add suffix “WA™ 6.9.D866C-R-18-WA)

T"-'C' Length
Clomersl Pritnose 11716 0.D. CERAMIC TUBE w

Aluminum (optional) GP-2

(add suffix “GP") 3/16 0.D. INSULATOR CAST IRON HEAD
Terminal Blocks Single EL Dual EL

WC or WA TB-A 78-D = — LENGTH 4_'_

GP 8.1 o (SUFFIX "D")

A C D

T/C Element gr-873-0 — O — X
Protecting Tube I-174 0.D. CERAMIC TUBE

No. 1 97-687-3 -— O

{No. 1 with WA or WC option 60-687-8 (1) —) 1716 0. D. CERAMIC TUBE

No.2 SOV 2B08— 3/16 0.D. INSULATOR (s0a tables)
Terminal

ABB C D
DQT?S—[}I—EII

Open Head (standard) MT1-41-[]
‘Weatherproof (optional)

Cast Iron (optional) WC-4 i
Aluminum (optional) WA-4 T/C
(add suffix “WA" 8.g.D9666-R-18-WA) Tope Langth
General Purpose
Aluminum (optional) GP-4
(add suffix “GP") LENGTH OPEN HEAD
Terminal Blocks Single EL Dual EL (SUFFIX “D") BRASS
WC or WA TB-A T8-D
GP TB-1 nfa
3/8 0.D. ALUMINA TUBE
A C D 3/16 0.D. ALUMINA INSULATOR
— (sea tables)
T/C Element or-1e7-3] — O — X ABB C D
Protecting Tube B C
No. 1 gr-ars0 — [ = DA77L—-0 —0O
No.2 tra— 0O [ | |
Torminal 7/8 0.D. METAL—CERAMIC LT-I TUBE TiC  Length
QOpen Head MT|.Q3,D OPEN HEAD Type
= LENGTH BRASS
(SUFFIX "D")
Since 1852 o
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INDUSTRIAL DOUBLE TUBE PLA

Part No.

Double Tube Assembly Type

NUM THERMOCOUPLE QASSEMBLIES

Replacement Components

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

C-70
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A C D
7/8 0.D. METAL—~CERAMIC LT=| TUBE T/C Element Q?JB?AS—D —0O-—=x
3/8 0.D.ALUMINA TUBE Frotesing 1 ube B
No. 1 grars0 — [
(ses tables) 3/18 0.D. ALUMINA INSULATOR N A El
ABB C D \ s L
Terminal
DB77L—-0 — 0O Weatherproof (standard)
1 l Cast Iron (standard) WC-3
Aluminum {optional) WA-3
rTfC Length (add suffix "WA" 8.g.DB77L-R-18-WA)
ype General Purpose
Aluminum (optional) GP-3
LENBTH WEATHERPROOF (add suffix “GP")
(SUFFIX "D") CAST IRON HEAD Terminal Blocks Single EL Dual EL.
WC or WA TB-A T8-D
GP TB-1 nfa
A (o D OAL
3/4" 0.D. SA SILICON CARBIDE TUBE T/C Element 97_137__54_] — B = =%
3/8 0.D.ALUMINA TUBE P’“'T:"“f e B 0
0. 97-375-0 —
(s&e tables) 3/18 0.0. ALUMINA INSULATOR No. 2 SA-T50 — O
ABB C D N s ‘\
Terminal
DC77A —_ D — D ‘Weatherproof (standard)
I ‘ Cast Iron (standard) wc-3
| Aluminum (opfional) WA-3
g, Langtn (add sulfix “WA" 8.9.DC77L-R-18-30-WA)
General Purpose
WEATHERPROOF Aluminum (optional) GP-3
LENGTH (add sulfix "GP")
(SUFFIX "D") CAST IRON HEAD Terminal Blocks Single El Duai EL
WC or WA TB-A T8-D
GP TB-1 n‘a
2" 0.D. PORCELAIN TUBE A c 0
11/16 0.D. CERAMIC TUBE
. 3716 0.D. INSULATOR T/C Element g?éw?-&- O-0-—x
| Protecting Tube
ADJUSTABLE FLANGE
o :‘1“'"._ OPTIONAL (add sutfix “AF"") No. 1 60- 687-2 — ]
BB e p | No.2 so-20000 — I
| Terminal
DDTGB -0 -0 1 Weatherproof (standard)
I T ] Cast Iron (standard) wC-2
I Aluminum (optional) WA-2
Tr;:fs Length | (add suffix "WA"e.g.DD666-R-18-WA)
| General Purpose
i Aluminum (optional) GP-2
W (add suffix “GP")
LJ Terminal Blocks Single EI. Dual El.
LENGTH WEATHERPROOF WC or WA TB-A TB-D
(SUFFIX "D"™) CAST IRON HEAD GP TB-1 nia
172" OR 1" STD. PIPE (INCONEL) A c D
1/2" INC. PIPE T/C Element gr-187- 0 — O — X
( ) 3/6 OR 11716 0.D. CERAMIC TUBE Protecting Tube 5
(00 tabies) DE type assembly)
3/18 0. D. INSULATOR (DE D ¥
ABB C D No. 1 60-a75.0- — [
DE761 —0O —0O No.2 12600 — O
I T (DF type assembly)
T/C  Length i No. 1 so-887-0-— [
Type L 4 No. 2 as600 — [
" Terminal
(1" INC. PIPE) Weatherproof for Ass,y DE DF
Cast Iron (standard) wC-2 WC-4
ABB C D :lpx"ﬁgn:EG( IU?I:':"" Aluminum (optional)  WA-2  WA-4
sse Table (add suffix “WA" 8.g.DEG6I-R-18-WA)
D F76l —D == D CAST IRON HEAD General Purpose
1 Y ADJUSTABLE FLANGE Aluminum (optional) GP-2 GP-4
TIC  Langth OPTIONAL (add suffix “AF") (add suffix “GP")
Type Terminal Blocks Single EI Dual El.
LENGTH WC or WA TB-A T8-D
(SUFFIX "D") GP T8-1 n/a
Since 1952
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SENSORS

INDUSTRIAL TRIPLE TUBE PLATINUM THERMOCOUPLE ASSEMBLIES

Replacement Components Triple Tube Assembly Type Part No.
1-3/4 0,D.SILICON CARBIDE TUBE 4-3/4"0.D.
SUPPORT FLAI
11/16 0.D. CERAMIC TUBE AND usrmlé ’;gES-Y,
A C D 3/8 0.D. CERAMIC TUBE
T/C Element 97-187-3- D a— D - X (see tables)
Protecting Tube B | ABBB C D
No. 1 arars0 — [ TirrrCc-0 -0
No. 2 97-887-3 — ED] ' T
No.3 sic — — X -
W | 3/18 0. D. INSULATOR ey Jie tengtn
Open Head mti-or- O SQUARE SPLIT FLANGE =% P EAASS
OPTIONAL (add suffix “SF") |
f LENGTH 1
({SUFFIX "D")
A Cc D
0.0. SILICON CARBIDE TUBE 4-3/4"0.D. SUPPORT F,
T/C Element gr-87-5-0 — O — X 5 AND CASTING ASSY.
3/8 0.D. CERAMIC TUBE:
Protecting Tube B e
No. 1 97-3750 — O 3/16 0.D. INSULATOR 4
No. 2 97-687-2 — O : (see tables)
No.3 sic— 0O —X i ABBB C D
Tarminal ]

Weatherproof (standard) t i T2777c = U = D
Cast Iron (standard) WC-4 1 1 1
Aluminum (optional) WA-4 11716 0.D, CERAMIC TUBE: i T/C  Length
(add sullix "WA" e.g. T2666C-R-18-WA ) | ki | Type

G’"""_ Purpose SQUARE SPLIT FLANGE L WEATHERPROOF
Aluminum (optional) GP-4 OPTIONAL (add suffix “SF") CAST IRON HEAD
(add sulfix "GP")

Terminal Blocks Single EI Dual El at————— LENGTH
WC or WA T8-A T8-D | { SUFFIX "D")
iR GP TB-1 n/a |
A C D |
T/C Element arae75-0 — O — X | 3/8 0.D. CERAMIC TUBE
Protecting Tube B 3/16 0.0, INSULATOR
No. 1 erarso — O e
No.2 or-ear2  (1")—0 (see tables)
No.3 sc— [O—o0 ABBB C D
Terminal
Weatherprool (standard) T8777C-0 -0
Cast Iron (standard) wC-2 ! I
Alumlnur_n l:oprr'?nsn WA-2 T/C  Length
(add suffix “WA" 8.g. TBG66C-R-18-WA) Typa
Genaral Purpose
Aluminum (optional) GP-2 1-3/4 0.D, SILICON CARBIDE TUBE CAST IRON HEAD
(add sullix "GP")
Terminal Blocks Single E. Dual EI jet———————— LENGTH

WC or WA TB-A TB-D { SUFFIX "D")

GP TB-1 nfa

A c D I-1/4 0. D. CERAMIC TUBE

T/C Element o-187-3- 0 — O — X
Protecting Tubie B l 11718 0.D. CERAMIC TUBE

No. 1 a737150 — [

a2 o07-887-3- 0O 3/8 0.D. CERAMIC TUBE st

(No. 2 with WA or WC option 60-687-8{1"-) 3/18 0.D. INSULATOR ABBB (o] D
’ Ho.'a 60-1250-4 — T97776 — 0 — 0O
erminal

Open Head (standard) mTi-a1-] t f

Weatherprool (optional) ;;Ee Length
Cast Iron (ogtional) WC-4
Aluminum (optional) WA-4
(add suffix "WA" 8.g. TOS66C-R-18-WA)

Ge:if:r:::r:lp‘?:::imail GP-4 LENBTH OPEN HEAD

- L
\achd sulfie “BP) (SUFFIX “D") BRASS
Terminal Blocks Single EI Dual El
WC or WA TB-A T8-D
GP TB-1 nia
Sinca 1852
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SENSORS :
INDUSTRIAL — PLATINUM THERMOCOUPLE ELEMENTS

Platinum 24 ga. (.020") thermocouple ele- 3 ="
ments have welded junctions, Insulators mﬁ_ T e e .
are round double bore alumina or mullite.
Alumina is the recommended material for = - e T
use with Platinum thermocouples. =
Available in lengths from 12", in 6" incre-
ments. @ . cfasaca = >
Example: R-97-187-3-24"-X b
Type R 24 GA. (.020) Thermocouple E S i . = D
997 Aluminum Insulator, 3/16 O.D. with Suffix D )
Collar.Exposed Junction i“— cength =1
INSULATOR TYPE PRICE
MATERIAL SIZE PART NUNEER $/12" $1"
0.D. T.C ADDITION
A (see tables) B C D
1/8 o —60— 125 — 0 — o — X
MULLITE 60 3/16 o —-60— 187 — 0 — 0 — O Consult
1/4 O —-60— 250 — 0 — 0 — O Factory
T Term w!gm Junction
Type Option Option
A (see tables) B C D
1/8 0 97— 198 — 0O 0 —X%
ALUMINA 997 3/16 8 87— 18F = 0 =0 =08 Consult
1/4 T — 97— 250 — 0 — 0 — 0O Factory
T/C Term LH’LI?! Junction
Type Option Option
A (see tables) B C D
1/8 0 - 98— 128 — 0 — 8+~ X
ALUMINA 998 3/16 0o —98 — 187 — 0 — o0 — O Consult
1/4 0O —-—98— 250 — 0 — 0 — O Factory
Tc Telrm LerL.'! Ju:l'vcncn
Type Option Option
A
NONE D —00—24(0020)— 1 — 0 — X Consult
(Bare Element) Tose Factory

NOTES: All platinum thermocouples utilize 24ga. (.020") wire unless otherwise specified.

TABLE B TERMINATION OPTIONS

DESCRIPTION ORDER CODE | PRICE ADDITION
1" BARE LEADS 1 n/c
= .
Ball & Socket
i_ T T
H-HE Insulators 2 $2.00
e B Ball & Socket
';Z  —— Insulators w/Collar 3 $3.00
( Ball & Socket
“=~ Insulators w/Sleeves 4 $3.00
B il Ball & Socket
w! (| ey Insulators w/Collar 5 $3.00
4 —ld and Sleeves
2-Pole-
I:D Plug and 2SPC $7.50
= Tube Adapter '

Since 1852

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

C-72

TABLE A THERMOCOUPLE TYPE

ORDER CODE
SINGLE | DUAL'
T ELEMENT|ELEMENT

ITS-90/IPTS 1968
PT13%RH vs PT R R2
PT10%RH vs PT s s2
PT30%RH vs PT6%RH B B2
IPTS 1948
PT13%RH vs PT 4R | 4R2
PT10%RH vs PT 4s | 4s2

Notes: 1) Dual Element

— Mot available in 1/8 O.D.
— Does not apply to bare elements

TABLE C ELEMENT LENGTH

Available from 12" to 48" in 1" increments

for longer lengths consult Factory.
TABLE D JUNCTION OPTIONS

DESCRIPTION | ORDER CODE
e | EXPOSED X
23| |RECESSED! U

Notes: 1) Recessed available in
3/16 and 1/4 O.D. OT!‘B] 941-6200

FAX: (216) 941-6207




SENSORS
INDUSTRIAL T/C COMPONENTS — ALUMINA & MULLITE INSULATORS

Example: |
2-60-187-3-24"-X |-——— LENGTH (suffix "D") -

TWO HOLE, Mullite 60 Insulator

3/16 O.D. with Collar,
24" long with plain Junction End

ONE HOLE TWO HOLE FOUR HOLE
INSULATOR TYPE BASE PRICE
MATERIAL SIZE PART NUMBER 12" 6"
0.D. INSULATOR | ADDITION
A (see tables) B C D
BRY: 0 -60— 125 — 0 — 0 — X
MULLITE 60 3/16 O -60— 187 — 0 — 0 — O $3.50 $1.75
1/4 o —-—60— 250 — 0o — 0 — O
Hole QL, End Length Junction
Type Code Option End
Option
A (see lables) B [ D
1/8 0O —-—97— 125 — 0 — 0 — X
ALUMINA 997 3/16 O —_97— 187 — 0 — @ — O 6.50 3.25
1/4 O - 97 — 250 — 0o — 0 — O
OL. E!rd Le!g#: JuLmﬂ
Code Option End
Option
A (see tables) B G D
1/8 D 98— 125 — 0 — 0o — X
ALUMINA 998 3/16 O —-98 — 1187 — O —: 0O = D 9.00 4.50
1/4 O —98 — 280 — 0 — O — O
Hale OL. EL L ;-!g‘n Julncrmn
Tyvpe Code Option End
Option
Tolerances: Diameter +3%; Length +.062"; Camber .062" Max. Per Ft.
For material specifications see general data section. DISCOUNT SCHEDULE
TABLE A HOLE TYPE QUANTITY FACTOR
HOLE TYPE INSULATOR 1-9 NET
10-49 90
CODE |DESCRIPTION| HOLE SIZE 0.D. 0.D. CODE 50-74 85
0.062" 1/8" 125 75-99 .80
1 ONE 0.093" 3/16" 187 100+ 75
o iy /& £ TABLE C INSULATOR LENGTH
0.031" 1/8 125 Available from 12" to 48" in 6" increments for
2 TWO 0.040" 3/18" 187 longer lengths consult Factory.
0.062" 1/4" 250
0.020" 1/8" 125 TABLE D JUNCTION END OPTIONS
4 FOUR 0.040" 3/16" 187 DESCRIPTION CODE PRICE ADD.
0.062" 1/4" 250
PLAIN END X N/C
TABLE B TERMINATION END OPTIONS
DESCRIPTION ORDER CODE | PRICE ADD.
¢ T — ‘ " Essstbmnd | RECESSED u $5.00
Notes: 1) Recessed available in
E 5 WITH COLLAR 3 $3.00 3/16and 1/4 O.D. only
ASSEMBLY TUBE LENGTH——==|

Since 1952
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. SENSORS
INDUSTRIAL THERMOCOUPLE COMPONENTS — CERAMIC INSULATORS

HOLE CODE
g "Ngg‘Es} SIZE FOR | LENGTH | parTNO. | PRICE
(INCHES) [ELEMENT $/1000
8 0.562 X 0.312 0.190 ) 1" 2V081-0 $41.
8 0.500 X 0.250 0.156 Vi 1" 2V081-1 41.
8 0.435 X 0.250 0.156 v2 1" 2V081-2 26.
8 0.562 x 0.312 0.190 V3 3" 2V083 110.
14 0.375 X 0.217 0.109 V1 1" 2V141-1 23. TWO HOLE
14 0.312 X 0.187 0.085 V2 1" 2V141-2 23. OVAL
14 0.375 X 0.217 0.093 V3 3" 2V143 96.
HOLE CODE
Fg:t‘:’G"E'E (mgges; SIZE FOR | LENGTH | parTNO. | PRICE
(INCHES) |[ELEMENT $/1000 EPTE
8 0.468 0.156 R1 2 b 2R081 $41. TWO HOLE
8 0.500 0.187 R3 3" 2R083 144. ROUND
14 0.250 0.085 R1 1" 2R141 23,
14 0.250 0.080 R2 e 2R142 41,
14 0.281 0.085 R3 3" 2R143 73.
20 0.156 0.045 R1 1" 2R201 26.
20 0.187 0.065 R2 1* 2R201-1 26.
20 0.225 0.078 R3 3" 2R203 73.
" $64.
14 0.312 | o075 R4 1 4R141 | R
ROUND
HOLE CODE
Fg:gggs mgl-?es SIZE FOR | LENGTH | PAaRTNoO. | PRICE i :
( ) (INCHES) |ELEMENT $/1000
6 0.312 0.187 o1 1" 1R061 $41. : - .
8 0.250 0.156 o1 i 1R081 41,
8 0.250 0.156 03 3" 1R083 73. OESS%E
14 0.187 0.093 o1 1" 1R141 41,
HOLE CODE
Fgm'grés mggEs SIZE FOR | LENGTH | PARTNO. | PRICE
( ) (INCHES) |ELEMENT $/1000
8 0.260 0.156 S1 0.260 1808 $18.
14 0.200 0.092 s2 0.200 1B14 18. BALL AND SOCKET
20 0.170 0.068 s3 0.170 1B20 18.
24 0.110 0.056 S4 0.110 1B24 18.
All insulators on this page are:
* Composition Ceramics
« Operating Temperatures to 2000°F
7 « Not suitable for use with Platinum Type
BALL AND SOCKET PREPACKED IN 12" SLEEVES ;,’éng Thermocouples
8 0.260 0.156 13993:289\:? 1B08-12 $1.75 DISCOUNT SCHEDULE
g e QUANTITY | FACTOR
14 0.200 0.092 12" Sleeve 1B14-12 1.75 1M-5M NET
s 6M-9M .95
Insulators) 10M-24M .90
20 0.170 0.068 13" S!aezeve 1B20-12 2.00 25M-49M .85
pprox B2 pcs 50M-74M 80
s 75M+ 75
*Use quantity discount on next page (this table only) M signifies 1000's

Since 1952
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SENSORS
INDUSTRIAL — BASE METAL THERMOCOUPLE ELEMENTS

Element Type:

" f LENGTH -
LEADl |
DISCOUNT SCHEDULE Hiia S5
QUANTITY FACTOR
1-9 NET
10-49 .90
50-74 85 2-Hole Ceramic Insulated —rr | [ | P2
75-99 80 N
100+ 75 )‘ COLOR CODED
4-Hole Ceramic Insulated a_‘[ - s | o L. i ||-|-|_E
Ball & Socket Ceramic Insulated [teakopupeqaiopeope oo STt 5 )
Example: Aridile i 10 6 L | T L T [ [
08—K—V0—18" @ $13.00 g pequemge
8 ga., Type K ‘I:hermOCOuple Element, COLD LEG 1
2-Hole Ceramic Insulated, 18" long 18" STANDARD T
with welded junction
BASE METAL THERMOCOUPLE ELEMENTS? LR
TYPE J THERMOCOUPLE TYPE K THERMOCOUPLE
bty INSULATOR - PART NUMBER PRICE PART NUMBER PRICE —
TYPE 12" sn 12" an
ELEMENT | ADDITION ELEMENT | ADDITION| T
T/iC TiC - -
Length Length r'1_1
| 2 1
8 08—J —00—0 $7.00 $1.10 08—K —00—0 $9.00 $1.50
14 NONE BARE 14—J —00—0 5.75 0.60 14—K —00—0 6.50 0.80 ._l
20 20—J —00—0O 5.45 0.40 20—K —00—0O 5.60 0.50
8 | 2v081-0 2-HOLE 08—J —V0—0 $000 | $18 | 08—K —vo—0O | $1100 | $200
14 2V141-1 CERAMIC 14—J —V1i—0 7.25 1.00 M4—K —Vvi—0O 8.50 1.680 @
20 | 2R201-1 INSULATED - S . J 7.45 0.80 20—K —R1—D0 7.60 1.00 N,
4-HOLE
14 4R141 CERAMIC 14— J2—R4—0 $10.00 $2.75 14— K2—R4—0O $11.00 $3.25
INSULATED (DUAL THERMOCOUPLE)
8 1B08 BALL & SOCKET B—J —S1—0 $12.50 $4.20 0B—K —S81—0 $17.00 $4.60
14 1B14 CERAMIC 14—J —8S2—0 10.25 3.10 4—K —82—0 12.50 3.60
20 1820 INSULATED 20—J —83—0 825 2.60 20—K —S3—0 | 1080 3.10
8 [2V081-0/1B08 08—JA—V0O—0O $14.50 $1.85 08— KA—V0O—0O $18.00 $2.50
14 RPV141-1/1B14 ANGLE? 4—-—JA—V1—0O 10.75 1.10 14—KA—V1—0O 13.50 1.55
20 PR201-1/1B20 20— JA—R1—0O 9.00 0.80 20— KA—R1—0O 11.60 1.10

NOTES: 1) Part numbers reflect Marlin standard construction. For different insulator other than shown substitute insulator code for element
shown in insulator table at no change in price.

e.g. for element with small 2-hole oval ceramics 08 — K — V2 — 18"

2) Angle type elements include 18" of cold leg. For other than 18" insert length after “A" code and add incremental additional cost.

e.g. 08B — KA (24") — VO — 18"

3) Welded junctions are standard. For twisted and welded junction add suffix “W" and add $1.00 to list price

eg.08 — K — V0 —18" — W

Since 1852
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SENSORS
INDUSTRIAL — BASE METAL THERMOCOUPLE ASSEMBLIES

JUNCTION OPTIONS

PLAIN
/_.J'UNCTJDN

TiC NPT Tube
Type  Size Mat'l. Length

[a] [6] [c] [O]

Assembly Example: K — 12 — 600 — 24"

Mounting See Notes
Option Table B

el [E

TABLE A THERMOCOUPLE TYPE

THERMOCOUPLE ORDER CODE “A”
TYPE SINGLE DUAL
ELEMENT ELEMENT
CHROMEL vs
ALUMEL K K2
IRON vs
CONSTANTAN J J2

Motes: 1) All assemblies are plain junction unless otherwise specified.

2) For insulated junction insert “U"
e.g. KU—12—600—24":

3) For angle type assembly insert A" code: Prices add $14 to list.
e.g. KA—12—600—24"

For other than 18" cold leg specily cold leg length: Price per 6°
a.g. KA (24")—12—8600—24" $4.00
£_Cold leg length

TABLE B PROTECTING TUBE SIZE

EXPOSED
JUNCTION

CcoLD
LEG ‘=
18" =" 4

STD.

PROTECTING TUBE SIZE ORDER T/C ELEMENT REPLACEMENT HEAD & BLOCK REPLACEMENT
NPT 1.D. X 0.D. CODE SINGLE ELEMENT DUAL ELEMENT SINGLE ELEMENT |DUAL ELEMENT
A D A D

1/4 0.364 x 0.540 14 14—0—R1— 0O 14—02—R4—010O AWC-1/4 DWC-1/4
3/8 0.493 X 0.675 38 14—-0—-vi— 0O 14—02—R4—010 AWC-3/8 DWC-3/8
1/2 0.622 x 0.840 12 os—0 —vo— O 14—0 —v1—0O (2Pcs) AWC-2 DWC-2
3/4 0.824 % 1.050 34 os—0O —vo— O 08 —O0 —vo— 0O (2Pcs) AWC-3 DWC-3

1 1.049 X 1.315 44 os—0O —vo— O 08 —0 —vo—0O (2Pcs) AWC-4 DWC-4

Notes: 1) Schedule 40 protecting tubes standard, for extra-heavy schedule 80 use suffix "H" e.g. K — 12 — 600 — 24" — 0 — H. Consultant Factory for price.
2) For open end tube (for exposed T/C junction) construction add suffix “X" e.g. 12 — 304 — 12" — 0 — X with no increase in price.
3) Weatherproof cast iron head standard for WP aluminum head use suffix “WA" e.g. K — 12 — 600 — 24" — WA, Price add $2.50 to list price.
4) For general purpose aluminum head suffix GP, e.g. K — 13 — 600 GP, price deduct $1.50 from list price (not available in dual element).

5) 1/4 NPT & 3/8 NPT heads utilize reducer bushings.

TABLE C — PROTECTING TUBE MATERIAL

e oroemcoor | Yiitemone | “ewpemwomt. | sroriernarumecone
B D E
CARBON STEEL 118 1300°F 2500°F O—118—0 -0
304SS 304 1650°F 2560°F O—s304—0 -0
316SS 316 1700°F 2500°F O—316—0 —0O
s 446 2000°F 2700°F O —446—0 — 0O
'N%%EL 600 2100°F 2550°F (] — 600 —01—0

TABLE D — ASSEMBLY LENGTH from 12" in 6” increments

TABLE E — MOUNTING BUSHING

FIXED
BUSHING PART NO. PRICE PART. NO. PRICE
SIZE (Steel) $ add (SS) $ add
1/2 NPT Fi12C $ 8.00 F128 $10.00
3/4 NPT F34C 9.00 F34S 11.00
1 NPT F44C 9.00 F44S 13.00
1-1/4 NPT F54C 11.00 F54S 27.00
1-1/2 NPT F64C 11.00 F64S 32.00

Notes: Bushings are welded to tubes.
1/2 NPT Bushing fits up to 3/8 pipe
3/4 NPT Bushing fits up io 1/2 pipe
1 NPT Bushing fits up to 3/4 pipe
1-1/4 NPT Bushing fits up to 1 pipe
1-1/2 NPT Bushing fits up to 1-1/4 pipe
GIVE IMMERSION LENGTH WHEN ORDERING BUSHING
e.g. 12 — 304 — 24" — F34C — 18" and add bushing price to
baselist price.

Since 1852
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Fixed Steel Mounting Bushing
For Metal Protecting Tubes

IMMERSION LENGTHﬂ

NPT PROCESS
CONNECTION
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SENSORS
INDUSTRIAL — BASE METAL THERMOCOUPLE ASSEMBLIES

ADJUSTABLE FLANGE
/— OPTIONAL (add suffix “AF")

WEATHERPROOF
CAST IRON HEAD

FIXED MTG. BUSHING
JUNCTION OPTION OPTIONAL (see table EJ\
/ )

LENGTH ‘

|
DISCOUNT SCHEDULE
QUANTITY FACTOR
- NET
Example: K-12-600-24" 110-39 .90
Type K Thermocouple, 1/2 NPT, Inconel 600 Tube, 24" long ?g:;g gg
100+ 15
PROTECTING TUBE BASE PRICE
SIZE $M2 $/6"
WATERIAL NPT PART BMER ASSEMBLY ADDITION
(see tables) A B C D E F
1/4 NPT O—14—-118—0—-0—0O $40.00 4.50
1/2 NPT 0O—-12—-118—-0—-0—0O 41.00 4.75
CARBON 3/4 NPT 0—3—18—8—0 -t 42.00 5.00
STEEL 1 NPT O —#—118—0—8—p 43.00 5.50
[ I L— See Note 1, 2
T/C Length  Mounting
Type Accessories
Jor K (if Applicabls)
(see tables) A B C D E F
1/4 NPT 0—14—-304—0—-0 —0O 44.00 6.00
1/2 NPT 0—-12—-304—0—0 —0 46.00 6.75
20455 3/4 NPT 0D—34—304—0—0—Q 47.00 7.00
1 NPT 0—44—-304—D0—0 —0O 48.00 8.00
I l 1— See Note 1, 2
T/C Length Mounting
Type Accessorias
Jork (il Applicable)
(see tables) A B C D E P
1/4 NPT 0—-14—-316—0—0 — O 46.00 7.00
1/2 NPT 0—-12—-316—0—0 — O 48.00 8.00
1 NPT 0—-44—-316—0—0 — QO 52.00 11.00
I 1— See Note 1, 2
T/iC Length Mounting
Type Accessorias
Jor K (if Applicable)
{see tables) A B C D E F
1/4 NPT O0—14—446—0—0 — 0O 58.00 12.00
1/2 NPT 0O—12—-446—-0—0 — 0O 62.00 15.00
e 3/4 NPT 0—33—446—0—0 —0O 68.00 18.00
1 NPT 0—44—-446—0—0 —0O 75.00 22.00
t 1 L— See Note 1,2
Tic Length Mounting
Type Accessories
Jor K (it Applicable)
(see tables) A B C D E F
1/4 NPT 0O0—14—600—0—0 —0O 61.00 16.00
1/2 NPT 0—-12—600—0—0 — 0O 67.00 18.00
INCONEL 3/4 NPT 0—34—600—0—0 — 0O 70.00 21.00
600 1 NPT 0—44—600—0—0 — O 77.00 24.00
‘ I i I— See Note 1, 2
Tic Length Mounting
Type Accessories
Jor K (it Applicabla)

Note: 1) Schedule 40 protecting tubes standard, for extra-heavy schedule 80 use code “H" e.g. K-12-600-24-0-H, consult factory for price.
Since 1952 2) For open end tube (for exposed T/C junction) construction add suffix “X" e.g. 12-304-12"-0-X with no increase in price.
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SENSOHR
» RIA B A : HERMOCOUFP ; - AB
DISCOUNT SCHEDULE
QUANTITY FACTOR ASSEMBLY DESIGNATION

1-9 NET

10-49 90
50-74 .85
75-99 .80

-

3

100+ 75 EXAMPLE: 016 _ K . 24::
] =% B T

TABLE B — PROTECTING TUBE MATERIAL

TUBE MATERIAL CODE ———— PROTECTING TUBE MAT'L
MULLITE 60 6
ALUMINA 997 7
ALUMINA 998 8
) . Note: Protecung Tube materials can
CAST IRON T be changed from “commonly -
o used” combination to fit your
INCONEL I particular requirements. (Ap-

plies to assemblies C1, C2, C3)

TABLE C — SINGLE/DUAL THERMOCOUPLE & T/C TYPE

THERMOCOUPLE SINGLE DUAL
TYPE ELEMENT ELEMENT THERMOCOUPLE TYPE
CHROMEL™ vs
ALUMEL™ K K2
IRON vs
CONSTANTAN J J2

TABLE D — ASSEMBLY TUBE LENGTH

Length from 12" to 48" in 6" increments. ASSEMBLY LENGTH
For special Lengths consult Factory.

Since 1952
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SENSORS

INDUSTRIAL — BASE METAL THERMOCOUPLE ASSEMBLIES

Replacement Components Assembly Type Part No.
c D
T/C Element -0 —wvi— O (see tables)
Protecting Tube B Cc
60-687-2 — (m] Y00 T 1D MULLITE TUBE
Terminal s ot ] €6 — 0 —DO
Weatherproof (standard) @. 1 ? {
Cas!t Iron (standard) wC-2 | \ y T/C L
Aluminum (optional) WA-2 [ 14 GA T/C ELEMENT LT e b
add suffix "WA" e.g. C16—K—24"—WA |
General Purpose ™~ LENGTH e L weATHERPROOF PRICE
Aluminum (optional) GP-2 CAST IRON HEAD
(add suffix "GP") 12" Ass'y 6" Add.
Terminal Blocks Single El. Dual EL.
WC or WA TB-A T8-D
GP TB-1 n/a $40. $5.50
c D
T/C Element 14-0 —VvVi— Q0O ADJUSTABLE FLANGE fsee tables)
Protecting Tube B /18 0.D. CERAMIC TUBE OPTIONAL (add suffix “AF") D
60-887-7(6") — a 190, 698 ==
Terminal =
Weatherproof (standard) , i t t
Cast Iron (standard) WC-3 ' TIC Length
Aluminum (optional) WA-3 - Type
add suffix “WA" e.g. C26—K—12"—WA WVANPT |}
General Purpose T :I:E P el PRICE
Alumi tis ) -, * LG,
(a;:slﬁm(?g;%nal GP-3 6" LG, STD.— == Cyar IRON HEAD 12" Ass'y 6" Add.
Terminal Blocks Single EL Dual EL. I LENSTH —
WC or WA TB-A T8-D il e $42. $5.50
GP TB-1 n/a
c D
T/C Element 08-0 — Vo — O (see tables)
Protecting Tube 60-1000-8(3") — a D
Terminal ~ 1700 x % 10 MULLITE TusE Cis — 0O —0O
Weatherproof (standard) 4
Cast Iron (standard) WC-4 ﬁ 'I' f
Aluminum (optional) WA-4 TIC Length
add suffix "WA"e.g. C36—K—24"—WA N Type
General Purpose L
Aluminum (optional) GP-4 | T — PRICE
(add suffix "GP") LENGTH — — -— _?fs‘r"ﬁgmfr " , "
Terminal Blocks Single EI. Dual El. I e 127 Asey 9" Add.
WC or WA TB-A TB-D
GP TB-1 nfa $55. $7.
TiC
T’i" “T"‘ (see tables)
T/C Element o8- 0 — 0O " 8
Protecting Tube 34CcR — 0O 1% 00 x T 10 cast mow TusE CaT — O — 0O
Terminal i
Weatherproof (standard) @ } {
Cast Iron (standard) WC-3 TT-'C Length
Aluminum (optional) WA-3 i
add suffix "WA" e.g. CAA—K—18"—WA - === — LENGTH — PRICE
General Purpose L WEATHERFROOF
?JSS’;‘L‘#E .%;g%nau GP-3 T 0N M 12" Ass'y 6" Add.
Terminal Blocks Single EL Dual El.
WC or WA TB-A TB-D $40. $6.
GP TB-1 n/a
TIC
Tr‘po Lll;ﬂl.h (see gbfes)
T |m—— 1% 00.x %5 Lo cast mon Tuse
T/C Element 08-0A — O . ¢
Protecting Tube 34-CIR — O LENGTH C5T — 0 —0O
Terminal suffin *D* t
Weatherproof (standard) ik ieng
Efnsi Iron (standard) Wi-:! J i i 1!;50 o
uminum (optional) WA-3 5 8" 4—|
add suffix "WA" e.g. C5A—K—24"—WA | PRDILEE . 9% PRICE
G;naral Purpose ) o
uminum foptiona P-3 " ", "
(add suffix "GP") 12" Ass'y 6" Add.
Terminal Blocks Sin%le EL Dual EL.
WC or WA TB-A TB-D $54. $6.
GP TB-1 n/a
" 8 (see tables) 5 s
TAPE STEEL MTG PLUG—. Ootion
Blast furnace, open end, T/C assembly standard CBl — K — 0O — 0
assembly consists of a weatherproof head, =c{ lmgn  O-flsh
refractory terminal block and tapered plug on 6" *Expom
running thread on 3/4 NPS Inconel Pipe. Type K, 1'% ‘.. " PRICE
8 ga. T/C is cemented in tube. Replacement s S i oS e 18" Ass'y 6" Add.
T/C's are not available. aasFiRY tEweTH—— el Y e s
$115. $21.
Since 1952
(216) 941-6200
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NOTICE:

Prices and availability are subject to change without notice.
Please contact Marlin Manufacturing before ordering for
updated pricing.



PROTECTING TUBES
GENERAL

Protecting tubes, as their name implies, are used to protect
sensors, usually thermocouples, from contaminating atmos-
pheres and/or mechanical damage. Closed on one end and
open on the termination end they usually incorporate some
means by which the tube, sensor, and terminal areassembled
and mounted into the process.

Ceramic Protecting Tubes are dense, fine grained, nonporous
compositions that remain gas tighteven at temperatures near
their melting point. Ceramic tubes are generally used at high
temperatures with platinum type thermocouples although
use with base metal thermocouples is prevalent in atmos-
pheres harmful to metal tubes but not subjected to mechan-
ical damage. Ceramic tubes will sag at temperatures below
their maximum working temperatures so if they are installed
horizontally and used above theirsagging temperatures they
should be fully supported. Sag temperature is temperature at
which the tube will sag 1/4” in one hour. Ceramics will retain
moisture at room temperature. This moisture may become
trapped in the ceramic and cause the destruction of the tube
when the tube is thermally shocked. It is recommended that
preheating or slow heating of ceramic tubes to 400 to 800°F
be done in order to drive off this moisture before high heat is
introduced.

Alumina (Al,O3) tubes in their purest forms have very
good thermal shock and strength characteristics and are
virtually chemical resistant. For long term use Alumina
998 is very compatible for use with platinum type thermo-
couples. Its use is evaluated by examination of these
features versus its relatively high cost.

Mullite (3A1,0; ® 2Si0O;) has good thermal shock and
strength characteristics and is chemically resistant. This
low cost ceramicis also used with platinum type thermo-
couples usually for shorter term applications in which
mechanical damage is more likely to be encountered
rather than the long term detrimental effects of the silica
in the mullite on the platinum type thermocouple.

TYPICAL CHEMICAL ANALYSIS

Al,05| SIO; | MgO | Na;0 | CaO | Fe, 0, Cr,0, | TIO, | B,O; | K0
998 99.8 060 035 | .008 | .040 | .025 | <003 | .004 | <.001| <.001
997 99.7 A .05 .06 .04 .05 - - - —
Mullite 60 | 60.0 | 38.0 2 2 A 5 = 5 — >
TYPICAL PHYSICAL PROPERTIES
Material 998 997 Mullite 60
Constitution 99.8% Al,05 99.7% AlL,O, | 85% Mullite 15% SiO;
Bulk Specific Gravity 385 365 2.8
Impenetrability gas tight gas tight gas tight
Max. Working Temp. 1950°C (3542°F) [1800°C (3270°F) 1600°C (2912°F)

Sag. Temp. (Unsupported) 1600°C (2912°F) [1500°C (2730°F)

1400° C (2552°F)

Thermal Conductivity (BTU/ft2/hr/*F/in

@ 24°C (75°F) 230 125 40

@ BOO°C (1472°F) 60 30 25
Dielectric Strength  (V/Mil)

@ 24°C (75°F) 230 250 250
Thermal Expansion (per°C X 10%)

(24 1o 1000°C) BS .7 50

Since 1952
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Silicon Carbide (SiC) tubes are porous and highly refractory.
They are used to temperatures of 1650° C (3000° F) as second-
ary protection against extreme temperature, abrasive atmos-
pheres and direct flame impingement. Silicon Carbide tubes
are moderate in cost. Primary mullite or alumina tubes are
recommended with these tubes.

Single-Phase Silicon Carbide (SA SiC) is a pressureless,
sintered form of alpha silicon carbide with a density greater
than 98% theoretical. Having a very fine grain structure and
being 50% harder than tungsten carbide makes it resistant to
erosion. It contains no free silicone, which makes it highly
chemical resistant in both oxidizing and reducing environ-
ments. For use in air to 1650°C (3000°F). SA SiC tubes are
high in cost.

Metal Ceramic tubes are a high cost combination of chro-
mium and alumina for use to temperatures of 1205°C
(2200°F) that provides excellent oxidation resistance,
thermal conductivity comparable to that of stainless steel,
good resistance to wetting by most molten metals. A primary
alumina tube is recommended when this tube is used in con-
junction with platinum thermocouples.

Refractory Laminated, Metal tubes offer the mechanical pro-
tection of metal tubes and the corrosion resistance of ceram-
ics. For molten aluminum and zinc applications, they resist
erosion, will not contaminate metal melts, and may outlastiron
tubes by many times depending on the application.

Metal tubes offer good mechanical protection for base metal
thermocouples up to 1150°C (2100°F) in oxidizing atmos-
pheres. All metals are porous afterabout 870° C (1600°F) so it
may be necessary to provide a ceramic primary tube to pro-
tect the thermocouple from detrimental vapors.

Mild Steel provides good protection at lower tempera-
tures against oxidizing and reducing atmospheres and
non-corrosive liquids and vapors. Maximum working
temperature 700°C (1300°F).

304 SS (18% Chrome/8% Nickel) is a general purpose
material that has good resistance to corrosion and oxi-
dation. Maximum working temperature 875° C (1600°F).

316 SS (16% Chrome/10% Nickel) is a material that has
superior corrosion resistance as compared to 304 SS with
improved oxidation resistance and a higher hot strength.
Maximum working temperature 925°C (1700°F).

446 SS (28% Chrome) has excellent resistance to corro-
sion and oxidation. It is highly resistant to sulphur
atmospheres, salt baths and molten non-ferrous metals.
Maximum working temperature 1100°C (2000°F).

Inconel 600™ (75% Nickel/15% Chrome) combines good
mechanical strength at elevated temperatures with high
resistance to oxidation, corrosion and scaling. Not suit-
able for use in sulfurous atmospheres above 875°C
(1600°F). Maximum working temperature 1150°C
(2100°F).

Inconel 601™ (60% Nickel/23% Chrome) has similar prop-

erties of Inconel 600 and offers improved resistance to
sulfur attack at elevated temperatures.

CastlIron is a low cost material used in molten aluminum
and aluminum alloy applications and also has good
resistance to acid and caustic solutions. Maximum work-
ing temperatures 875°C (1600°F) reducing; 700°C (
(1300°F) Oxidizing.

™_ International Nickel Co., Inc.

(216) 941-6200
FAX: (216) 941-6207



PROTECTING TUBES
CERAMIC

TUBE w/Plain End l

TUBE w/Collar i A —— i e s .. . o ; ,D

DISCOUNT SCHEDULE
TUBE w/Bushing lmmﬂ e ) T = o _“_D QUANTITY| FACTOR
TUBE w/Brass Sleeve F” I o _' R, ‘. . M " ) 1:):39 NEI,EJ
50-74 .85
Example: 60-687-0-24" 75-99 .80
Mullite 60, 7/16 X/11/16, Plain End Protecting Tube 100+ 75
PROTECTING TUBE BASE PRICE*
MATERIAL SIZE S Ee— 12" 6"
1.D. X. 0.D. TUBE ADDITION
(seo tables) A D
3/16x 1/4 60 — 250 — 0 —0O $ 8.00 $ 3.25
1/4 X 3/8 60 — 375 —0—0O 8.00 3.25
MULLITE 60 3/8 X 1/2 60 — 500 — 0O —0O 8.50 3.25
7/16 X 11/16 60 — 687 — 0O — O J10.00 3.75
3/4 X 1 60 —1000 — O — O -13.00 4.50
1 X 1-1/4 60 —1250 — 0O —0O 15.00 5.00
1% X 2 60 —2000— O —O 20.00 10.00
Em;I Lenigm
Option
(see tables) A D
3/16 %  1/4 97 — 250—0—0O 20.00 9.00
1/4 X 3/8 97 — 37%5—0-—0 20.00 9.00
ALUMINA 997 3/8 x 1/2 97 — 500—0—0O 20.00 9.00
7/16 X 11/16 97 — 687 — O — 0O 20.00 9.00
3/4 x 1 97 —1000 — 0O —0O 30.00 13.50
1 X 1-1/4 97 —1250 — 0 — 0O 38.00 18.00
Enc! Ler!gfn
Option
(see tabies) A D
3/16 X 1/4 98 — 250 — 0 —0 33.00 16.50
1/4 X 3/8 98 — 375 —0—0 37.00 17.00
ALUMINA 998 3/8 X 1/2 98 — 500— 0 —0O 40.00 20.00
7/16 X 11/16 98 — 687 — O —0O 40.00 20.00
3/4 X 1 88 —1000— 0O —0O 50.00 25.00
1 X 1-1/4 98 —1250 — 0O —0O 52.00 35.00
En!‘ Lanfgh‘l
Option
*Price for tube to 48" long — for tubes to 60" add 30% to base price.
Notes: 1) Standard diameter tolerance for size variation and out-of-roundness is +5% or 0.025" min.
2) Camber tolerance is 1/16" max. per foot.
Suffix "A” [ Suffix A"
DESCRIPTION ORDER PRICE DESCRIPTION ORDER PRICE
CODE | ADDITION CODE | ADDITION
— PLAIN END 0 N/C P— Brass Sleeve* 3 3.50
ASSEUBLY TUBE LENGTH —n 7/8 — 27 thread
CERAMIC COLLAR . —= Coupling 4 5.00
e G0, | CotLAR BD. ASSEUSLY TUBE LENGTH — 1 NPT (internal)
0 250 500 =o Steel Bushin 6.00
s S r il - ! w5 ssseuas vttt o NPT X 1 NPT i 0
687 1.000 ., .
o | 1 S [ Yo BB Tobets] ™) | 1eve |additon
- 0.500 1/2NPT | 6 $10.00| $4.00
o Steel Bushing* 2 3.50 e Lo 0.687 3/4 NPT | 7—0O | 11.00| 4.25
ASSEMALY TUBE LENGTH —at 1/2 NPT X 3/4 NPT AT 1.000 1 NPT |8—0| 12.00| 5.00

*Max. tube size 11/16" O.D.

Since 1852
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PROTECTING TUBES

SILICON CARBID

SILICON CARBIDE is a porous high refractory material used
for protection against extreme temperature, abrasive atmos-
pheres and direct flame impingement. “SIC” tubes can also be
used for direct immersion into molton aluminum or brass.

OVERALL PRICE WITH COLLAR “C”
e LENGTH e PER TUBE
12 co $52.
A B 18" co 61. —— i
S l C ;"‘I;I 24" co 8s.
30" co 85. WITH T LL 1T e L1
poc b & OUT COLLAR “O
Length Collar 49" C— 113.
o 48" G— 137.
DISCOUNT
QUANTITY | eacToR
TABLE A PER ORDER
Tube Length in Inches 1-9 NET
TABLE B 10-49 .90
Collar Designation (with collar Yes-C); i.e. SIC-24"-C 50-74 -85
(without collar No-0); i.e. SIC-24"-0 ?1%33 ?g
STOCK
C = Stocked with collar. O = Stocked, no collar.
L 1]
| R\ 18R
38 N
—— — -‘h ——————————————— \
1
—1"1.01—— - - o 1-3/4" 0.D.
DA S 3/4" 0.D
S D e 72
34- DlA 1 /
|
le— Inside Length (See Tolerance Table) ——ei bs—5/8" REF.
Overall Length ——————————1
TOLERANCE TABLE
Overall Length Inside Length
Less than 24" +1/8"
24" to 45" +3/16"
Over 45" +1/4"
PHYSICAL PROPERTIES
Thermal Conductivity: 15.7 W/m °C

Major Constituent:

Silicon Carbide (SiC)

@ 1204°C (2200°F):

(109 Btu in/hr ft2 °F)

Compressive Strength:

>1406 kg/cm?

Dry Abrasion Resistance Index: 1.0

Coefficlent of Linear Expansion: 4.68 X 10-5 mm/mm °C
Maximum Usable Hot Face 20-1538°C (68-2800°F) (2.6 X 10-% in/in °F)
Temperature =
In Oxidizing Atmosphere: 1650°C (3000°F) Thermal Shock Resistance: very good
In Inert Atmosphere: 1650°C (3000°F) Acld Resistance

except hydroflouric): ood
Bulk Density: 2.58g/cm?® (3800 Ib/in2) (except hy ouric) g

- Permeability: nil

Modulus of Rupture: 267 kg/cm?  (>20,000 Ib/in2) Apparent Porosity: 14%

Electrical Characteristics:

semi-conductor

Since 1952
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PROTECTING TUBES
SMALL DIAMETER SILICON CARBIDE - SA

SA SiC is produced by pressureless sintering sub micron silicon

Typical
carbide powder. The sintering process results in a self-bonded, Physical Properties Units Values
fine grain SiC product which is highly resistant to corrosion, SA
erosion, high temperature and thermal shock. Composition (phases) SIC

Density G/cm? 3.10
CORROSION RESISTANCE Grain Size microns 4-6
SA SiC has superior corrosion resistance than alumina and other Hardness (Knoop) 2800
refractory materials in environments of hot gases and liquids, Flexural Strength MPa 460
including strong acids and bases. 4pt @ RT x10%Ib/in? 60
Compressive MPa 3900
Strength @ RT x10%Ib/in? 560
EROSION RESISTANCE Modulus of GPa 410
SA SiC is 50% harder than tungsten carbide. This extreme hard- Elasticity @ RT x1081b/in? 59
ness combined with high purity and fine micro structure makes SA Weibull Modulus
SiC resistant to erosion under abrasive conditions. (2 parameters) "
Poisson Ratio 0.14
HIGH TEMPERATURE PROPERTIES F@')ag;‘"’ Toughness — A0
The single phase composition of SA SiC enables it to reliably Double Torsion & SENB x10%1b/in?/y/in 420
perform in air up to temperatures of 1650°C (3000°F). It contains Coefficient of
no free silicon which makes it highly chemical resistant in both Thermal Expansion iy el 4.02
oxidizing and reducing environments. RT to 700°C x10%in/in°F 2.20
Max. Service Temp (air) °C 1650
% 3000
THERMAL SHOCK RESISTANCE S el & I e —
an ECiliC ne X
Because of its high thermal conductivity and low coefficient of D = ]
thermal expansion, SA SiC is very resistant to thermal shock and etk Gondectivity
thermal cycling as compared to other refractory materials. @RT 1?;-2
@ 200°C W/mK 102.6
Btu/ft h°F 59.3
@ 400°C 77.5
44.8
3/4 NPT Permeability, RT to 1000°C | Impervious to gases over 31 MPa
(OPTIONAL) . S
1.D, — 0.0, Electrical Resistivity
‘l @RT hin-an 102106
e @ 1000°C 0.01-0.2
é 2 Emissivity 0.9
TS IT S AT TT IS IIIL |
’ t r Discount Schedule
F
I TUBE LENGTH | Quantity actor
1-5 Net
6-25 .95
26+ .90
Material Tiesae Part Number Fries Prioe
1.D. x 0.D. 1o 24" 1o 48"
B
Ya" x %" SA- 375-0-0 $210. $395.
SA SiC 1" x %" SA- 750-0-0 295, 395.
%" x1" SA-1000-0-0 385. 590.
I 1—length
—end option (note A)

Notes: 1) Standard diameter to tolerance for size variation and out-of-roundness is +5%.
2) Camber tolerance is 1/16" per foot.
A) Plain end “A" is 0: i.e. SA-750-0-12"
Optional 34" NPT steel Ftg. “A” is 1: i.e. SA-750-1-12" - Add $40 to list

Since 1852
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PROTECTING TUBES

LT-1 METAL-CERAMIC

* Superior oxidation resistance to 2200°F
* Thermal conductivity comparable to that of stainless steel
* Good resistance to wetting by most molten metals

LT-1 is hard, abrasion-resistant and dense—is a slip-cast composite of two
compatible high temperature materials, chromium and aluminum oxide. LT-1
has excellent oxidation resistance and also resists wetting by many metals and
alloys, as well as basic furnace slags. The chromium-metal phase takes on a
very tightly bonded layer of chromium oxide which, together with the naturally
inert nature of the alumina, provides this material with its remarkable resist-
ance to oxidizing atmospheres over 2200°F, good corrosion resistance, and
the ability to resist wetting by molten metals. High thermal conductivity and
the resultant excellent sensitivity to temperature changes accounts in part for
its demand in the high temperature pyrometry field as a thermocouple protec-
tion tube.

LT-1 has good strength at temperatures where many high-temperature metals
melt. Above about 2800°F, it begins to soften and becomes plastic. LT-1
thermocouple protection tubes have, however, been used successfully for dip
immersion at a temperature of 3000°F. In use or service care must be taken to

avoid conditions of extreme thermal shock, extreme thermal gradients,
mechanical shock, and impact. Although LT-1is superior to ceramics in all of
these properties, it is less resistant to shock and impact than the metallic
alloys. Therefore, a standard thermocouple protection tube should be pre-
heated to about 900°F before immersion in molten metal at 2000°F or higher.
Whenever practical the following preheat procedure can also be used: Hold
the tube immediately above the moiten metal for approximately one minute
beforeimmersing. In testsconducted this procedure proved to be adequate to
prevent thermal shock failure.

LT-1 exhibits good resistance to wear under conditions of sliding friction as
well as resistance to abrasion at high temperatures. The hardness of this
material (Rockwell C 37) is more indicative of the crushing strength of the
material than its true hardness because the individual particles have a greater
hardness than the combined body.

LT-1 is less porous than most compacts. There is no significant passage of
gases through the body at high temperature, except under high vacuum. For
the usual industrial application, it is sufficiently impermeable.

TUBE LENGTH
- - et e ks DISCOUNT SCHEDULE
. Number Inches Per Tube Quantity Factor
A 9 $82. 1-9 NET
e 12 94. 10-49 .80
I ! LT-1 18 141. 50-74 .85
Lo 24 187. 75-99 .80
> 30 249, 100+ A5
A" = 36 293.
48 583.
TOLERANCES AND SPECIFICATIONS:
I.D. Size - Will pass a 33/64 inch diameter X 2 inch long probe through the full length of the tube.
Straightness - Tube to be straight within 3/16 inch per foot of length as measured chord to arc.
Note - For use with B & S Wire Gage 8 or smaller. A ceramic primary tube is required when noble metal thermocouple is used.

CONNECTING FITTINGS:

Standard 3/4" conduit fitting, malleable iron with 3/4" N.P.S. thread. Thermocouple Protecting Tubes can be supplied without fitting. Specify with suffix

“0" eg. LT-1-12-0 and add $5.00 to tube cost.

TYPICAL PHYSICAL PROPERTIES

LENGTH | WEIGHT PER TUBE
PROPERTY UNITS VALUE (INCHES) (POUNDS)
Thermal Conductivity BTU-ft/ft2-hr°F 17 9 .56
Coefficient of Thermal Expansion | in/in/°F 5% 10_8 12 15
Density gm/cc 58 18 1.20
Flexural Strength psi 45,000 24 1.75
Compressive Strength psi 110,000 30 2.00
Hardness Re 34 36 2.60
Chemical Composition Weight % Cr-77 48 3.50
Al,0,—23

RECOMMENDED APPLICATIONS

1. Molten copper and brass to 2100°F intermittent and continuous
immersions.
. Corrosive SO; and SO, gas (to 2200°F) and SO, and HF gas (to
2000°F).
. Open hearth furnace checker chambers to 2200°F.
. Steel mill soaking pits to 2200°F.
. Pelletizing chamber of Taconite refining operation to 2100°F.
. Molten zinc to 1600°F.
. Molten lead to 650°F.
. Basic steels and slags to 3000°F (intermittent) and 2200°F
(continuous in open hearth and general foundry practices.
9. Calcining kilns to 2200°F.
10. Barium titanate (barium oxide service) to 2200°F.
11. Magnesium oxide calcining kilns.

n

W~ AW

12. Fluid bed cement process with severe corrosion and temperature to
2200°F (fluid method of producing builders cement).

13. Gas and ethylene cracking atmosphere.

14. Atmosphere directly upon burning sodium (1800-2200°F).

15. Qil fired furnace chambers.

16. Atmosphere directly above molten glass in an open hearth glass
furnace.

17. Molten silver solder.

18. Molten tin.

19. Borax flux.

20. Copper matte.

21. Boiling sulphuric acid — 97%.

22. Blast furnace stove dome and bustle pipes.

NON-RECOMMENDED APPLICATIONS

1. Molten aluminum. 5. Carbide slag. 9. Nitriding atmospheres.

2. Cryolite. 6. Molten glass. 10. Barium chloride salt bath.

3. Tin (stannous) chloride 7. Boiling sulphuric acid — 11. Sodium Nitrate — nitrate
(750°F). 10%. salt bath.

4. Acid slag. 8. Carburizing atmospheres.

Since 1952
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PROTECTING TUBES
REFRACTORY-LAMINATED METAL

REFRACTORY LAMINATION
OVER METAL TUBE 15/ DIA.

3,& NPT | 7f|5 DIA.
Approx. Approx.

! LENGTH N |

|
e B s e PART LENGTH PRICE DISCOUNT SCHEDULE
protection of metal tubes and the NUMBER INCHES rpeay
corrosion resistance of ceramics. For molten Quantity Factor
aluminum or zinc applications, they resist 12 $29. 1-9 Net
erosion, will not contaminate metal melts and 18 a1. 10-49 80
will out last iron tubes by many times. RL- 21 32. 50-74 85
24 33. 75-99 80
30 36. 100+ 75
36 38.

PROTECTING TUBES
FLOATING REFRACTORY-LAMINATED METAL WITH THERMOCOUPLE

12" - |

T

READS TEMPERATURE

36" LEADS 3" BELOW MELT

4" DlA./

TYPE K LEVEL
Floating, refractory-laminated, metal protecting
tube with thermocouple for accurate PART PRICE
temperature indication approximately 3" below NUMBER $/each Discount Schedule
the melt level. Laminated silicon carbide tip T $49.00 above applies.
provides good heat transfer to SS sheathed, :

Type K, .125 0.D., thermocouple with 36"
fiberglass insulated and SS overbraided leads.
Floatation may require support spring or
holder.

CAST IRON
5.'0.0.X Va L.D. |
/—l /g 0.D.X g 1.D. CAST IRON TUBE _ _/{Z’:‘O:E
Il

- | LENGTH — B
Example :34 — CIR — 18" $13.50

INDUSTRIAL — CASTIRON PROTECTING TUBES
MATERIAL PROTECTING TUBE SIZE PART NUMBER 12" TUBE PRICES 6" ADDITION
NPT 1.D.x 0.D.
3/4 3¢ —CIR—[J $10.00 $3.50
(INTERNAL)
CAST tRON feNpy | TRXESR 44 — CIR — 14.00 3.50
(EXTERNAL)
Sinca 1952
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PIPE SIZE

P |
—I NPT TERMINAL

CONNECTION

UBE END SPUN CLOSED TO MAINTAIN DISCOUNT SCHEDULE
UNIFORM WALL THICKNESS THEN WELDED
TO INSURE SEAL AT HIGH TEMPERATURE. Ml QUANTITY FACTOR
(OPTIONAL) 1-9 NET
Example: 12-600-24" 10-49 gﬂ
" 50-74 .85
1/2 NPT, Inconel 600 Tube, 24" long 75-99 80
100+ 75
PROTECTING TUBE BASE PRICE
= PART NUMBER 2 &
MATERIAL NPT I.D. X 0.D. TUBE ADDITION
(see tables) D E F
1/4 NPT 0.364 X 0.540 14—-118—0—-0—0O $12.50 $ 225
CARBON 1/2 NPT 0.622 x 0.840 12—118—0—-0—-0O 12.50 2.25
STEEL 3/4 NPT 0.824 % 1.050 34—118—0—0—0O 13.00 2.50
1 NPT | 1.049 X 1.315 44 —118 — 0 — 0O — ? 13.50 3.00
Length Mounting See noles
Accessones 23
¥ Applicabis)
(see tables) D E F
1/4 NPT 0.364 X 0.540 14-34—0—-0—-—0 16.50 3.25
1/2 NPT | 0.622 X 0.840 12—304 —0—0—0O 17.50 4.50
304 SS 3/4 NPT | 0.824 x 1.050 3—-304 —0—0—0O 19.00 4.75
1 NPT 1.049 X 1.315 4 —-304 —0O0—0—0O 21.00 5.50
Length Mounting  See notes
Accessores 23
(i Apphcabie)
(see tables) D E F
1/4 NPT | 0.364 X 0.540 14—-316—0—-0—0 19.50 4.25
316 SS 1/2 NPT | 0.622 x 0.840 12—-316 — 0D —0—0O 20.00 5.75
3/4 NPT | 0.824 X 1.050 4—-316—0—0—0O 21.50 6.00
1 NPT | 1.049 % 1.315 4-316—0—-0—n0 24.00 7.50
Langth  Mounting See noles
Accessores 2.3
(i Applcable)
(see tables) D E F
1/4 NPT | 0.364 X 0.540 14—-446—-0—-0—0O 28.50 9.00
446 SS 1/2 NPT | 0.622 X 0.840 12—-446—-0—-0—0O 33.00 12.00
3/4 NPT | 0.824 X 1.050 3—446 -0 —0—0O 40.50 15.00
1 NPT 1.049 X 1.315 44 — 446 — I'_I“? —0O0—0 54.00 23.50
Pt
Length  Mounting See notes
Accessones 23
(il Apphicatie)
(see lables) D E F
1/4 NPT | 0.364 X 0.540 14—-600—0—0—0O 31.00 12.00
INCONEL 1/2 NPT | 0.622 X 0.840 12—600— 0D —0—0O 36.00 14.00
600 3/4 NPT | 0.824 X 1.050 34—-600—0—-0—0O 44.00 18.00
1 NPT | 1.049 X 1.315 44 —-600—O0—0—0O 51.00 21.00
Length Mounting  See notes
Accessones 23
(i Appicabie)

NOTES: Schedule 40 pipe standard

1) For EXTRA heavy, schedule 80, pipe add suffix "H" e.g. 12-304-12"-0-H and consult Factory for prices.
2) For open end tube (for exposed T/C junction) construction add suffix “X" e.g. 12-304-12"-0-X with no

increase in price.

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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TABLE "D" Protecting Tube Length In

Inches from 12",

TABLE “E" Fixed Mounting Bushing (if
applicable) (see mounting accessories)

(216) 941-6200

FAX: (216) 941-6207




PROTECTING TUBES
MOUNTING ACCESSORIES
FIXED Fixed Steel Mounting Bushing
BUSHING | PARTNO. | PRICE | PARTNO. | PRICE
SIZE (steel) $ add (SS) $ add For Metal Protecting Tubes
1/2 NPT F12C 8.00 F12S 10.00
3/4 NPT F34C 9.00 F34S 11.00
1 NPT F44C 9.00 F44S 13.00
1Y NPT F54C 11.00 F54S 27.00
1%2 NPT F64C 11.00 F64S 32.00 +———— IMMERSION
NOTZES' l LENGTH —

1) Bushings are welded to tubes.
2) 1/2 NPT Bushing fits up to 3/8 pipe
3/4 NPT Bushing fits up to 1/2 pipe
1 NPT Bushing fits up to 3/4 pipe
114 NPT Bushing fits upto 1 pipe
14 NPT Bushing fits up to 17, pipe
3) GIVE IMMERSION LENGTH WHEN ORDERING BUSHING

e.g. 12-304-24"-F34C-18" and add bushing price to base

list price

Tube Size

Adjustable Flange
For Metal Protecting Tubes

PART NO. PRICE
WP 12.00
Weatherproof cover for SIC

—43, 0 (Carbon STL. Flange)

Bronze
Casting

Support Flange and Casting Assembly

PROTECTING TUBE FLkN(fE PART NO. PRICE For 1-3/4" 0.D. Silicon Carbide
SizE 0.D. $/ea. Protecting Tube w/Collar
1/4" NPT 2%" AF-14 6.00
3/8" NPT 2%" AF-38 6.00 DESCRIPTION e
1/2" NPT 3" AF-12 6.00 Support Casting S—
3/4" NPT 3" AF-34 6.00 MF-0 ’
1" NPT 33%" AF-44 7.50 Gasket 105
MF-1 ¢
1-1/2" NPT 4" AF-64 9.00
P 2 CS Support Flange
Approx. Dim. MF-2 10.00
Sp|it Flange When ordering complete assembly,
For Ceramic Protecting Tubes order all three part numbers.
FOR PROTECTING PRICE
PART NO.
TUBE $/ea. Tapered Steel Mtg. Plug
1% O.D. SILICON SF 11. For Blast Furnace Assembly
CARBIDE
*Includes gasket PART NO. PRICE
TP 18.00
b 21{,(2"_-|
DISCOUNT SCHEDULE 3/4” NPS
QUANTITY FACTOR
1-9 NET
5" %" 10-49 90
50-74 85
75-99 80
100+ 75

(thickness, 2")

Since 1952

(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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NOTICE:

Prices and availability are subject to change without notice.
Please contact Marlin Manufacturing before ordering for
updated pricing.



PROTECTING TUBES

THERMOWELLS

TEMP. CONC. RECOM. TEMP. CONC. RECOM. TEMP. CONC. RECOM.
CORRODENT °E % MATERIAL CORRODENT °F % MATERIAL CORRODENT oF. % MATERIAL
Acetic Acid 212 ALL  Monel Copper Plating Solution 180 304 58 Oleic Acid SEE FATTY ACIDS
Cyanide
Acatic Anhydride 300 Nickel {Cy ) Oxalic Acid 212 ALL Monel
Copper Plating Solution 75 304 55
Acetone 212 ALL 304 SS s h Acigl Photographic Bleaching 100  ALL 304 5§
Acetylene 400 304 55 Corn Oil 200 304 SS Palmitic Acid SEE FATTY ACIDS
Alcohols 212 ALL 304 S8 Craosote 200 ALL 304 SS Phosphoric Acid 212 ALL 316 SS
Alum, (Potassium 300 ALL Hast. C Crude Oil 300 Monel Phenal 212 ALL 316 S5
or Sodium) )
. Ethyl Acetate SEE LACQUER THINNER Potassium Compounds SEE SODIUM COMPOUNDS
Aluminum Chloride 212 ALL Hast. B |
i s S L R Ethyl Chioride, Dry 500 Steel Propane 300 Steel
uminum Sulfate )
” s T Ethanol SEE ALCOHOLS Rosin 7000 100% 316SS
mmonia, Dry \
3 il B W3 -SRI Ethylene Glycol 212 ALL  304SS Sea Water 5 Monel
mmonium Hydroxide ) {(Uninhibited)
(Ammonia, Aqua) Soap & Detergents 212 ALL 304 55
Ethylene Oxide 75 Stesl i ;
Amnbhiun Chloride 300 50%  Monel Y Sodium Bicarbonate 212 20% 316 5SS
Fatty Acids 500 ALL 316 SS i 2 i
Ammonium Nitrate 300 ALL 304 S8 ¥ Sodium Bisulphite 212 20% 304 55
Ferric Chloride 75 ALL Hast. C i i
Ammonium Sulfate 212 ALL  316SS Sodium Blayiphate 212 0% 30455
Ferric Sulfate 300 ALL 304 S8 ; :
Amyl Acetate 300 ALL 304 SS Sodium Carbinate 212 40% 316 SS
F Idehyde 212 40% 316 88 " "
Aniline 75 Monel il Sodium Chloride 300 30% Monel
Asphalt 250 046 Fosmic Acid 300, ALL 31855 Sodium Chromate 212 ALL  316SS
Freon 300 Steel :
Atmosphere, (Indus- 304 SS Salt or Brine SEE SODIUM CHLORIDE
trial and Marine) Fluorine, Anhydrous 100 304 SS Sodium Cyanide 212 ALL 304 S5
Barium Compounds SEE CALCIUM Furfural 450 316 5SS Sodium Hydroxide 212 30% 316 SS
Beer 70 304 S8 Gasoline 300 Steel Sodium Hypoghlorite 75 10% Hast.C
Benzens (Benzol) 212 Steel Glucose 300 304 55 Sodium Nitrate 212 40% 304 SS
Benzoic Acid 212 ALL  316SS Glue ph 6-8 300 ALL  304SS Sodium Nitrite 75  20% 316 SS
Bleaching Powder 70 15%  Monel Glycerine 212 ALL  Brass Sodium Phosphate 212 10%  Steel
Borax 212 ALL  Brass Hydrobromic Acid 212 ALL  Hast. C Sodium Silicate 212 10%  Stesl
Bordeaux Mixture 200 304 SS Hydrochloric Acid 225 ALL  Hast. B Sodium Sulfate 212 30% 316 SS
. . (37-38%)
Boric Acid 400 ALL 316 SS Sodium Sulfide 212 10% 316SS
. Hydrogen Chloride, Dry 500 304 58
Bromine 125 DRY  Monel Sodium Sulfite 212 30% 304 SS
Hydrocyanic Acid 212 ALL 304 SS
Butane 400  ALL  Steel Sedium Thiosulfate 212 ALL 304 SS
Hydrofluoric Acid 212 60% Monel
Butyl Alcohol SEE ALCOHOLS Steam 304 S5
. Hydrogen Fluoride, Dry 175 Stesl
Butyric Acid 212 Hast. C Stearic Acid SEE FATTY ACIDS
Hydrofluogilicic Acid 212 40% Monel
Calcium Bisulphite 75 ALL  Hast. C Sugar Solutions SEE GLUCOSE
Hydrogen Peroxide 125 10-100% 304 SS
Calcium Chloride 212 ALL Hast. C Sulfur 500 304 SS
) . Kerosene 300 ALL Steal
Calcium Hydroxide 300 20% Hast.C Sulfur Chioride 75 DRY 316SS
) Lacquers & Thinners 300 ALL 304 SS
Calcium Hypochlorite SEE BLEACHING POWDER Sulfur Dioxide 500 DRY 316SS
. y Lactic Acid 300 ALL 316 S5
Carbolic Acid SEE PHENOL Sulfur Trioxide 500 DRY 316SS
e Lime 212 ALL 316SS
Carbon Dioxide, Dry BOD  ALL  Brass Sulfuric Acid 212 10% 316 55
Linseed Oil 75 Steel
Carbonated Water 212 ALL 304 SS Sulturic Acid 212 10-90% Hast. B
Magnesium Chloride 212 50% Nickel
Carbonated Beverages 212 304 SS Sulfuric Acid, Fuming 175 Hast. C
Magnesium Hydroxide 75 ALL 304 SS
Carbon Disulfide 200 304 88 (or Oxide) Sulfurous Acid 75 20% 316SS
Carbon Tetrachloride 125 ALL  Monel Magnesium Sulfate 212 40% 304 SS Titanium Tetrachloride 75 ALL 316 8S
Chiorine, Dry 100 Monel Mercuric Chioride 75  10%  Hast. C Tannic Acid 75  40%  Hast. B
Chilorine, Moist 100 ALL Monel Mercury 700 100% Steel Toluene 75 Steal
Chloracetic Acid 212 ALL  Monsl Methylene Chioride 212 ALL  304SS Trichloracetic Acid 75 ALL  Hast. B
Chloroform, Dry 212 Monel Methyl Chioride, Dry 75 Steel Trichlorethylene 300 DRY  Monel
Chromic Acid 300 ALL  Hast.C Milk, fresh or sour 180 304 SS Turpentine 75 316 S8
Cider 300  ALL 304 SS Molasses SEE GLUCOSE Varnish 150 Steal
Citric Acid 212 ALL  Hast.C Natural Gas 70 304 55 Zinc Chioride 212 ALL  Hast. B
Copper (10) Chloride 212 ALL  Hast.C Nitric Acid 75 ALL 304 SS Zinc Sulfate 212 ALL  316SS
Copper (10) Nitrate 300 ALL  316SS Nitric Acid 300 ALL  316SS
Copper (10) Sulfate 300 ALL 316SS Oxygen 75 ALL  Steel

In recommending the above matenais, consideration has been given to providing good service life without undue cost. Where two or more materials are satisfactory, the least expensive is listed.
Caonsult the factory for information on materials or services not given. Other factors which will influence corrosion rates include: degree and frequency of temperature fluctuation, concentration,
~rations of fluids, high velocities or abrasives in the fluid stream, flashing or cavitating conditions, etc. Therefore the data presented should beinterpreted as one basis for material

oo 1053, lection and not as a complete recommendation

(216) 941-6200

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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Thermowells

Thermowells provide maximum protection for thermal sensors
from corrosion, pressure and flow induced stresses. When
selecting thermowells these parameters determine the type and
material that should be used. In general, thermowells are ma-
chined from solid bar stock for “A" dimensions to 24" but for
longer lengths a built-up design is used.

General Application Considerations

Select sensor location for representative temperature measure-
ment.

Provide sufficient depth of immersion so that heat transfer along
the instrument does not influence temperature measurement.

Select materials that are compatible with corrosive media
elements.

Select thermowell with sufficient stiffness to resist destruction
from flow induced stresses.

Thermowell Materials

Strength at operating temperature and resistance to corrosion
are the primary considerations in material selection. A corrosion
guide is supplied in the general Data Section.

General Material Considerations

Carbon Steels can be used to 1300° F (700° C) usually in oxidiz-
ing atmospheres.

Austenitic Stainless Steels (300 series) can be used to 1600° F
(870° C) mostly in oxidizing atmospheres although type 316
can be used in some reducing environments.

Ferritic Stainless Steels (400 series) can be used to the 1800° F
(982° C)— 2100° F (1149° C) range in both oxidizing and reducing
atmospheres.

High Nickel Alloys can be used to 2100° F (1149° C) in oxidizing
atmospheres.

Recom- Maximum
Material MATERIAL Melting mended | Operating
Code Point Operating | Temp. In
STAINLESS STEELS
304 304 2560 ORNV 1650
310 310 2560 ORNV 2100
316 316 2500 ORNV 1700
321 321 2550 ORNV 1600
347 347 2600 ORNV 1600
446 446 2700 ORNV 2000
CS | Carbon Steel 2500 ON 1300
INC | Inconel™ 2550 ONV 2100
INX | Inconel X™ 2620 ONV 1500
INY | Incoloy™ 2500 ON 1600
HTX | Hastelloy X™ 2300 0 2200
HTC | Hastelloy C™ 2310 o} 1800
HTB | Hastelloy B™ 2375 OR 1400
MON | Monel™ 2460 OR 1000
BR | Brass 1850 o} 650
AL | Aluminum 1220 (o] 700
NCK | Nickel 2647 O 1400
TRN | Tantalum 5425 Vv 5000
TIT | Titanium 3035 VN 2000
O = Oxidizing R = Reducing N = Neutral V = Vacuum

Since 1852

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

Velocity Rating

Once the selection of material is made attention should be given to
the parameter of flow induced stresses. Fluids flowing by a well
form a turbulent wake called the Von Karman Trail. This wake has
a definite frequency based on the diameter of the well and the fluid
velocity. Itisimportant to provide a well with sufficient stiffness so
that the wake frequency will never exceed the natural frequency of
the well itself. Should the natural frequency of the well coincide
with the wake frequency the well would vibrate to destruction,
Tapered shank wells provide greater stiffness for the same sensi-
tivity than a straight shank well. The higher strength to weight ratio
gives these wells a higher natural frequency and therefore are able
to operate at higher fluid velocities. Recommended maximum
velocity rating can be found for every standard well length and
material catalogued. Ratings are based on operating tempera-
tures as shown in the table below.

Velocity Rating
Material Operating Temperature
Carbon Steel
(C1018) 1000°F
304 SS (538°C)
316 SS
900° F
Monel (482°C)
350°F
Brass (177°C)

Single values that appear in the velocity tables may be consid-
ered safe for water, steam, air or gas. Double values distinguish
between water (parenthesized) and steam, air and gases. These
values are intended as general guides to selection. If you have
operating conditions requiring special well designs our engi-
neering staff is available to assist you.

Pressure Rating

The limit pressure versus temperature ratings are tabulated for
various materials for each thermowell series.

Here is a typical table.

LIMIT PRESSURE vs TEMPERATURE
(Ibs/in2) (°F)
TEMPERATURE — °F
T0° 200° 400" 600° B00®  1000° 1200°
Brass BR | 5000 4200 1000 —_ - —_
Carbon Steel CS | 5200 5000 4800 4600 3500 1500 —
Al.S.l. 304 304 | 7000 6200 5600 5400 5200 4500 1650

A.lS.l. 316 316 | 7000 7000 6400 6200 6100 5100 2500
Monel MON | 6500 6000 5400 5300 5200 1500 —

MATERIAL CODE

Selection of material and/or equipment is at the sole risk of the
user of this publication. The data presented does not and should
not preclude professional engineering design and consulting
for your particular application. Marlin Manufacturing Corpora-
tion, its distributors, representatives, and the contributors to
this publication specifically deny any warranty expressed or
implied.

(216) 941-6200
FAX: (216) 941-6207
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THERMO
MECHANICAL APPLICAT

Process Connection supports and/or seals the
thermowell into the process system.

Types:
Threaded one piece well with NPT threads
(may require welding or brazing
for seal).

Flanged Welded a primary J groove weld and a
bevel groove secondary weld join
the flange to the well. Flanges are
made to specification.

Lap Joint flanges are made to specification.

Socket Weld fits A.S.A. standard socket weld
couplings for field installation.

Bore Size is the inside diameter of the thermowell in
which the temperature sensor will be located. Standard
sizes are .260" or .385" with a + .002" tolerance.

Instrument Connection supports and/or seals the
temperature sensor into the thermowell bore. Standard
connection is a 5" NPS thread. An optional brass or stainless
steel captive cap is available for keeping the well bore clean
when not in use.

Shank Constructions

Straight the outside diameter of the well is
consistent over itsimmersion length.

Reduced Diameter the outside diameter at the end of
well is reduced for greater sensor
sensitivity.

Tapered the outside diameter of the well
decreases along the immersion
length for greater stiffness. (see
Velocity Ratings)

Immersion Length is the distance along the shank
from the end of the well to the underside of the process
connection. Immersion length implies that this is the portion
of the well that sees the fluid or gas that is being monitored.
Care must be taken so that dead lengths (required lengths
to pass through walls, pipe fittings, etc.) and proper
sensitivity lengths (lengths required for proper temperature
measurement of the sensor) are taken into account.

Lagging Extension Length is the distance along
the shank from the top side of the process connection to
the termination connection of the well. If needed dead
lengths (i.e.-that required to pass through walls, pipe fittings
etc.) should be taken into account.

Note: For special thermowells please send your prints and/or specifications —
Marlin will promptly quote price and delivery.

Since 1952

ELLS
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MOWELLS
RE, THREADED

e I-——w.-x—-t
(INSTRUMENT NPT) —
fo.n
I s ot
= —-}4 % DIA
R s
i +.002 ]
LYK [ . 260 BORE | | ‘
SIZE Ny o |
[T CHENMEQTAENGTHTN | |————————————ELEMENT LENGTH “A" |
“A"="U“+“11 " + llxll ‘-“—.rulr“"" 2 - & " . . : _..ﬂ‘k'.._
260 TT é IA = U + 11bl+llx’
1 ’ ’ o 1 1 ’ - ’ Mat’l. ’ 260TR- - ‘u— 'x—' m' =
. “ (it req.) Code ) ‘ ;
?rc:rgastg :I?: R i (T Bore Size .260" |J (ifreq) Code
Ta{)eteg Sha:anT;Me ) Threaded Thermowell (T)
; Reduced Diameter (R
Process Sizes 3/4" or 1" NPT Process Sizes 1/2" [3,)4.. or 1" NPT
Instrument Size 1/2" NPS (Standard) Instrument Size 1/2" NPS (Standard)
Cap and Chain (if req.) grS%?f %%a?j‘i g%os%exttra Cap and Chain (if req.) Brass "BC" add $4.00 extra
: % il SSTL. “SC" add $8.50 extra
P i 3" #
;{::;es:g:;e /'?/hiPT 11:?:" Process Size B'NPT | 3" NPT | 1" NPT
n ] 16 e " )
Hex Size 14" 13" Shank OD S A T
Hex Size 1%" 1% 1%
inch .
STANDARD LENGTHS (inches) STANDARD LENGTHS (inches)
Without Extension X
v 7 P T R oo % 2% Without Extension X
S N R E RN
With Extenslon X
= ~ o = — — == With Extension X
p 2 3 3 o 3 3 Ux 2y, 4 % 10% 131 19,
Ax 6 9 t2 15 18 a T S S S
Process
poss Price $/Thermowell 304 SS p,gl.:,, Price $/Thermowell 304 SS
3/4" NPT |3300 3800 5600 7000 9300 11400 158.00 borasnilonne: wal W00, EEDG. WOS  WEn RN
1"NPT | 3700 4700 6200 7600 10500 12200 164.00 b/ NPT 2?'00 33’00 44'00 54‘00 ??‘00 92'00 120‘00
To price other materials see multiplier table. 1* NPT | 32.00 42.00 54.00 6.00 9100 10600 146.00
LIMIT PRESSURE (Ibs/in?) vs TEMPERATURE (°F) To price other materials see multiplier table.
TEMPERATURE — °F
MATERIAL | cope
70°  200° 400° 600° B0O0°  1000° 1200° LIMIT PRESSURE (Ibs/in?) vs TEMPERATURE (°F)
Brass BR | 5300 4750 1100 — — — — TEMPERATURE - °F
Carbon Steel | CS |5900 5750 5450 5250 4000 1750 — A | e a B S~ T e
A.LS.l. 304 304 | 7800 7050 6400 6150 6000 5190 1875
Brass BR | 5000 4200 1000 — — — —
A1S.1.316 316 | 7800 7800 7250 7100 6950 5200 2720
Carbon Steel CS |[5200 5000 4800 4600 3500 1500 -
Monel MON | 7450 6850 6150 6100 5940 1750 — Al1S1.304 | 304 [7000 6200 5600 5400 5200 4500 1650
A.l.S. 316 316 | 7000 7000 6400 6200 6100 5100 2500
LIMIT FLUID VELOCITY (ft/sec) vs LENGTH (inches) | Monel | MON | 6500 6000 5400 5300 5200 1500 —
: IMMERSION LENGTH “L"
PROS|  MATERIAL | coD LIMIT FLUID VELOCITY (f/sec) vs LENGTH (inches)
1, 1, 1, 1 1 3! 1,
SIZE 2% 4% T 10% 13% 16)% 19% 22Y ,,Egsc, ARTERIE cone| IMMERSION LENGTH “L"
Brass o TR B e SIZE 2, & TH 10% 13% 16% 19% 22%
(87.5) (54.1)
386 180 653 330 201 134 96 7. 207 755 273 139 B84 56 41 30
ynpr| (SmnonSed €S |75y (97.2) 1583 Beass BR lse3) (322) (197)
304 (440 197 712 360 220 147 105 78 200 105 382 194 118 78 57 42
arsi-smazts | S8 | 0 S0 ] Carbon Steel o Lo o e
354 155 561 284 173 116 75 56 : 304 [300 109 395 201 122 81 59 44
Monel MON | S0 (108) Alsi-sosasis | 3|0 O
354 108 394 198 122 81 58 43 261 95 244 175 105 71 52 38
Brass BR | 61) @95) Monet MON | 18) (65.5)
448 209 757 384 233 155 111 82 207 891 322 164 99 66 48 36
1 NPT N CS 1289 (161 Bress BR |503) (30.8) (239)
304 | 490 228 825 418 255 171 122 91 200 123 449 284 138 93 67 49
ALs1-3048316 | yio | i0s 225 Y Npr | (Carbon Steel S (108) (71.2) (42.7)
410 178 651 330 201 135 B7 65 304 |300 128 464 236 143 96 69 51
Monel MON| o) (178) ALS1-3048316 | yio | aan)
261 112 406 207 124 B3 61 45
e = Material :lu‘;’:;:: Price Monisl MON | 118) 70.88)
[+] scount
Quantity Eictor C-1018. Brass 08 Bivse pr | 207 102 370 188 114 76 55 41
1-9° 304 ECL (Low carbon) 1.15 (59.3) (47.6) (28)
10- 24 Ngesl 316 S5, 347 §8,321S8 | 1.35 Caibiciy Stéet 290 143 516 262 159 106 76 57
25- 49 %0 MOEL Cowmabw) | 149 1NPT o0 S C8 (106 (84.3) (5086
50-99 85 e : 304 [300 148 535 272 165 110 79 59
Carp 20, Incoloy 800 35 A.1S.1-304 & 318
103001?9 gg inc 600, Nickel, Monel | 3.75 318 |(148) (117)
- Titanium, Hast C 8.0 _H mon| 216 128 467 237 144 95 69 51
"1 to 4 pcs add $24.00 set up Hast B 100 (118) (93.3)

D-11
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0.385" BO
i ‘-—1';. + x— IMMERSION LENGTHU" ——
(Instrument "
on | RS

| ALLOWANCE

MOWELLS
RE, THREADED

4 T
)Y PROCESS 1| f 385 BORE i
o NPT I 15 PROCESS |
i ELEMENT LENGTH "A” ‘ | B ELEMENT LENGTH A" [
—l Yl ! Velar
385 TS, .. e o . < 1Al o o
“ur X Mat'l, u X Mat'l. 1
S (it reg.) Code . I (if req.) Code
Bore Size 0.385 Bore Size 0.385
Threaded Thermowell (T) Threaded Thermowell (T)
Straight Shank (S) Tapered Shank (T)
Process Sizes 3/4" or 1" NPT- Process Sizes 1" NPT
Instrument Size 1/2" NPS (Standard) Instrument Size 1/2” NPS (Standard)
Cap and Chain (if req.) Brass "BC" add $4.00 extra Cap and Chain (if req.) Brass "BC" add $4.00 extra
SSTL. "SC" add $8.50 extra SSTL. “SC" add $8.50 extra
“A!l —_— llU” + li1 %I’I’ + llxll GiA!! — “UI! + I‘1 1/:" + llx’l
Process - - Process w
NPT % ! NPT !
Hex i " Hex -
Size b % Size Y
STANDARD LENGTHS (inches) STANDARD LENGTHS (inches)
Without Extension X Without Extension X
u 2Y% 415 7% 10% 13%, 16% 22Y, U 21% 41, % 10% 131 161 221,
A 4 6 9 12 15 18 24 A 4 6 L] 12 15 18 24
With Extension X With Extension X
Ux 2% 41, % 10% 13% 19, Ux 21 41 7% 10'% 1314 1914
X 2 3 3 3 3 3 X 2 3 3 3 3 3
Ax 6 9 12 15 18 24 Ax 6 ] 12 15 18 24
. Price $/Thermowell 304 SS Prosess Price $/Thermowell 304 SS
3/4" NPT [ 27.00 33.00 4400 5400 7700 9200 120.00
1" NPT | 3200 4200 5400 66.00 9100 106.00 146.00 1"NPT | 3700 4600 6200 76.00 104.00 122.00 164.00
To price other materials see multiplier table To price other materials see multiplier table
LIMIT PRESSURE vs TEMPERATURE LIMIT PRESSURE vs TEMPERATURE
(Ibs/in2) (°F) (Ibs/in2) (°F)
MATERIAL CODE TEMPERATURE - °F waisiiae | cove TEMPERATURE - °F
70°  200° 400° 600°  800° 1000° 1200° 70°  200° 400° 600° 800° 1000° 1200°
Brass BR | 5000 4200 1000 - —_ — — Brass BR | 5000 4200 1000 — —_ -_ —_
Carbon Steel CS | 5200 5000 4800 4600 3500 1500 — Carbon Steel CS | 5200 5000 4800 4600 3500 1500 —
A.l.S.1. 304 304 | 7000 6200 5600 5400 5200 4500 1650 A.lS.1. 304 304 | 7000 6200 5600 5400 5200 4500 1650
A.lS.l. 316 316 | 7000 7000 6400 6200 6100 5100 2500 A.lLS.I. 316 316 | 7000 7000 6400 6200 6100 5100 2500
Monel MON | 6500 6000 5400 5300 5200 1500 —_ Monel MON | 6500 6000 5400 5300 5200 1500 _
LIMIT FLUID VELOCITY vs LENGTH LIMIT FLUID VELOCITY vs LENGTH
(ft/sec) (inches) (ft/sec) (inches)
NTERIAL CODE IMMERSION LENGTH “L" W— CoDE IMMERSION LENGTH “L"
2% A% 7% 10% 13 18y 19y 221 2% 4% 7% 10%  13% 18  19%  22%
290 150 541 276 167 111 80 6.0 321 129 468 236 145 96 69 5.1
Brass 87 |48 (80 (B L BR 1 (150) (835)
326 192 695 354 205 143 103 7.7 410 249 903 456 278 185 132 98
Carbon Steel cs (260) (144) Carbon Steel Cs (270) (150)
304 | 349 199 719 366 21.2 148 107 B8O 304 | 483 272 973 497 304 203 145 107
AlS.1-304&316| .o (360) Al1S.1-304 &316| - (350) (208)
316 189 681 348 208 140 100 75 396 214 775 39.2 238 160 103 77
Monel MON (320) (178) Monel MON (300) (167)
Since 1852

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

(216) 941-6200
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THERMOWELLS

SOCKET WELD, FLANGED

1% 3 IMMERSION LENGTH “U"

I

%" NPS
(INSTRUMENT NPT)
49 pia.
5

_;‘i:ﬂ{//ﬁ’:— J 77707

T

7777 L_"-’/_'_z" 7777

v — . -
- jp —
a

+.002
.385 BORE

‘*—H‘- ELEMENT LENGTH "A"
SAT = uun 111-*[211
385 WS . —

Bore Size 0. 385
Socket Weld Thermowell (W
Straight Shank (S)

Process Sizes 3/4" or 1" Pipe

Instrument Size 1/2"” NPT (Standard)

Cap and Chain (if req.) Brass "BC" add $4.00 extra
SSTL. “SC" add $8.50 extra

IMMERSION LENGTH "U”

e

%" NPS
(INSTRUMENT NPT) s

} — 2"

Q. DIA.

2 —-—""'—'—4"77—/7"

T !,z P
T + 002
é .260 BORE

p————:
PIPE SIZE

<5,

nAu = nuu 4 u1 1/21':

Mat'l
hrreun Code

ﬁ}a

ELEMENT LENGTH "A"A'-‘u —

260 WR. . 3 .

Mat'l.
Code

U
Bore Size 0.26041 J
Socket Weld Thermowell (W)
Reduced Diameter (R)
Process Size 3/4" or 1" Pipe
Instrument Size 1/2" NPT (Standard)

Cap and Chain (if req.) Brass "BC"

SSTL. “sC”

’

[7740)

%" DIA,

Pipe Size 3" i

"P" 0.D. 1.050

"Q" 260WR ¥

i
et

STANDARD LENGTHS (inches)

U 2l 4% 7%

10
A 4 6 )

12

13%
15

16%
18

221,
24

Process

Price $/Thermowell 304 SS
Size

3/4" Pipe
1" Pipe

27.00 33.00 4400 54.00
3200 4200 5400 ©6.00

77.00
91.00

92,00
106.00

120.00
146.00

To price other materials see multiplier table.

LIMIT PRESSURE vs TEMPERATURE
(Ibs/in2) (°F)

TEMPERATURE - °F

MATERIAL CODE

T0° 200° 400° 600° 800°  1000°

1200°

BR
Ccs
304
316
MON

Brass
Carbon Steel
A.l.S.l. 304
A.lS.l. 316
Monel

5000
5200
7000
7000
6500

4200
5000
6200
7000
6000

1000
4800
5600
6400
5400

1500
4500
5100
1500

3500
5200
6100
5200

4600
5400
6200
5300

1650
2500

LIMIT FLUID VELOCITY vs LENGTH (385WS)*
(ft/sec) (inches)

IMMERSION LENGTH “L"

MATERIAL CODE

2 4y % 10% 3% 18Y%

22%

426
(260)
449

192
(144)

199

354 205 143 7

Carbon Steel Ccs

304
360

719 366 212 148

A.1S.1.-304&316

8.0

"FOR 260WR REDUCE LIMIT FLUID VELOCITY BY 35%

D-13

r 2% —T— IMMERSION LENGTH “U”

_] Flange As Specil
J/w.-m "' DIA.

%" NPS |
(INSTRUMENT NPT)

AL :
PaRES————
= % . R
L1 ]| | L. o002
o | ELEMENT LENGTH "A" —— | j—
385 IIA 1 = ||u|| + ll2l’
or
260FS - ___ - . : -
" Mat'l Flange  Flange
Code Size Mat'l.
Bore Size —1 Gade

Welded Flanged

Thermowell (F)

Straight Shank (S)

(For tapered shank use code T add 15% to thermowell price)

Instrument Size 1/2" NPT (Standard)

Cap and Chain (if req.) Brass "BC" add $4.00 extra |
SSTL. “SC" add $8.50 extra

STANDARD LENGTHS (inches)

u 2 4 T 10 13 16 22
A 4 6 9 12 15 18 24
Price $/Thermowell 304 SS
lAdd 15% for
Tapered 27.00 33.00 4400 54.00 77.00 9200 120.00
Shank
*Add Thermowell price to flange price for total price.
To price other materials see multiplier table.
Price*
Flange Rating =4 dscxerlua:;es .
g b 74.00
150# RF or FF 1% 90.00
2" 120.00
1" 120.00
1504 RTJ 115" 144.00
2" 178.00
1" 120.00
300# RF or FF 15" 132.00
2 160.00
i 166.00
3004 RTJ 14" 208.00
2" 260.00
To price other materials see multiplier table.
LIMIT PRESSURE vs TEMPERATURE
(Ibs/in2) (°F)
MATERIAL CODE TEMPERATURE~"F
0° 200° 400° BO0°  BOO°  1000° 1125°
Carbon Steel |CS -TO- 2500#
A.l.S.1.304 |304 -TO - 2500#
AlS.1.316 |316 -TO- 25004
Monel MON -TO - 25004
LIMIT FLUID VELOCITY vs LENGTH (385FS)*
(ft/sec) (inches)
MATERIAL — IMMERSION LENGTH "L"
2 4 7 10 13 16 2
410 248 913 457 276 185 10.0
Carbon Steel |CS (152) (84.3) (506)
304 444 258 952 476 288 193 104
A.l.S.l. 304 & 316 216 (117) (703)
338 226 833 416 252 16.9 9.1
Monel  IMON | j68) (933) (56.0)

"FOR 260FS REDUCE LIMIT FLUID VELOCITY BY 25%




NOTICE:

Prices and availability are subject to change without notice.
Please contact Marlin Manufacturing before ordering for
updated pricing.



THERMOCOUPLE WIRE

GENERAL

Accuracy of Marlin Wire

Marlin insulated and bare thermocouple wire is matched to meet standard initial calibration tolerances for
temperatures above 0°C as given in ANSI MC96.1 and shown in the table below without regard for wire
size (see page E-O for wire size upper temperature limits).

Wire conforming to special initial calibration tolerances, wire for use at sub-zero temperatures, and wire -
with certified traceable calibration is available on request. Designate special limit grade wire using a

double ANSI symbol (e.g. KK,JJ). Sub-zero and calibration requirements should be spelled out on the
Purchase Order.

INITIAL CALIBRATION TOLERANCES FOR THERMOCOUPLE WIR
THERMOCOUPLE TYPE i 5 1
ANSI
TEMPERATURE |STANDARD|SPECIAL| TEMPERATURE |STANDARD | SPECIAL
WIREXLLOYS . RANGE LIMITS | LIMITS RANGE LIMITS | LIMITS
Copper (+) vs —200° to —65° +1.5% +B8% | —330° to —85° +1.5% +.8%
e, T —65° to +130° | +1° +5° | -85° to 4+270° | +1.8° | +9°
= +130° to +350° | +75% | +£4% | +270° to +660° | +.75% | +4%
*lron (+) vs. J 0° to +285° | +272° +1.3° +32° to +545° | +4° +2°
Constantan (-) +285° to +750° | +.75% +.4% | +545° to +1400°| +.75% +.4%
Chromel™ (+) vs —200° to —170° | +1% +1° —330° to —270° | +1% +1.8°
Constantan (— : E -170° to +250° +£1.7° 12 —270° to +480° +3° +1.8°
Rian{:) +250° to +340° | +17° | £4% | +480° to +640° | #3° +4%
+340° to +900° | +5% +4% | +640° to +1600°| +.5% +.4%
T —200° to —110° | +2% —330° to —165° | *2%
9;'3::,’.. ((f)’ e Kk |10 w0 +22° —165° to +32° | *4°
0° to +285° | +2.2° e +32° to +545° | +4° 4
+285° to +1250°] +.75% +.4% | +545° to +2300°| *+.75% +.4%
Nicrosil (+) vs. N 0° to +285° | +2.2° = +32° to +545° | +4° +2°
Nisil (-) +285° to +1250°| +.75% +4% | +545° to 2300° | +.75% +.4%
Platinum —10% Rhodium (+) vs. S 0° to +600° | +1.5° +6° +32° to +1110°| *2.7° +1.1°
Platinum (-) +600° to +1450° +.25% +1% |+1110° to 2650° | +.25% +.1%
Platinum —13% Rhodium (+) vs. R 0° to +600° | *1.5° +6° +32° to +1110°| *2.7° *1.1°
Platinum (—) +600° to +1450°| +.25% +.1% [|+1110° to +2650°| +.25% +.1%
Platinum —30% Rhodium (+) vs. " 2
Platinum —6% Rhodium (~) B +870° to +1700°| +5% +.25% [+1600° to +3100°| +.5% +.25%
Tungsten —5% Rhenium (+) vs. 3 3
Tungsten —26% Rhenium (-) Ct +400° to +2300°| +1% +800° to +4200°| +1%
“Magnetic NOTE — Per centlimits apply directly to temperatures in ° C units, but for °F
"™TradeMark, Hoskins Mfg. Co. equivalents are applied to the number of °F above or below the ice point
tNOT ANSI Type Symbol (+32°F.).

[i.e., Limit (°F) = (Temp. °F —32°F) x Percentage]

Thermocouple Extension Wire

Thermocouple extension wire has approximately the same thermoelectric characteristic as thermocouple
wire but its accuracy is guaranteed over a more limited range of temperatures. Thermocouple extension
wire can offer advantages in cost or mechanical properties when used for connections between thermo-
couples and instruments. For base metal types of thermocouples, extension wire is of substantially the
same composition as the corresponding thermocouple type. For noble metal types, however, an entirely
different alloy is formulated to match the noble metal characteristics over a specified temperature range.
This is necessary due to the high cost of the noble metals which could otherwise be necessary for the
interconnection. The “X" in the ANSI code denotes extension grade wire.

INITIAL CALIBRATION TOLERANCES FOR THERMOCOQUPLE EXTENSION WIRE
THERMOCOUPLE TYPE ] °E.
ANSI

TEMPERATURE |STANDARD|SPECIAL | TEMPERATURE |STANDARD|SPECIAL
EXTENSION WIREALLOY sx:fn RANGE LIMITS | LIMITS RANGE LIMITS | LIMITS
Copper vs. Constantan TX -60° to +100° +1° +5° -75° to +210° £2° 1
*Iron vs. Constantan JX 0° to +200° 122° +1.1° +32° to +400° +4° +2°
Chromel™ vs. Constantan| EX 0° to +200° 372 +1.12 +32° to +400° +3° £2°
Chromel™ vs. *Alumel™ KX 0° to +200° $2.2¢ a5 % [ +32° to +400° +4° +2°
Nicrosil vs. Nisil NX 0° to +200° +22° 137 +32° to +400° +4° +2°
Copper vs. Copper Alloy 2; +25° to +200° e +75° to +400° +12°
PCLW&30 vs. Copper BX 0° to +200° =i Ly +32° to +400° +4°
Copper vs. Copper BX 0° to 65° a3 [ +32° to +150° £
Alloy 405 vs Alloy 426 | CXt | 0° to 870° 70 | +32° to +1600°] +12° |

*Magnetic
"™Trade Mark Hoskins Mfg. Co.
tNOT ANSI Symbol

Since 1952,

(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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THERMOCOUPLE WIRE
GENERAL

Calibration Type Characteristics

TypeT (COPPERvs CONSTANTAN)is used forservice
in oxidizing, inert orreducing atmospheres orin vacuum. It
is highly resistant to corrosion from atmospheric moisture
and condensation and exhibits high stability at low tempera-
tures; it is the only type with limits of error guaranteed for
cryogenic temperatures.

Type J (IRONvs CONSTANTAN) is used protected or
unprotected in vacuum, oxidizing, inert or reducing
atmospheres. Iron element oxidizes rapidly at temperatures
exceeding 1000°F, and therefore heavier gauge wire is
recommended for longer life at these temperatures.

Type E (CHROMEL vs CONSTANTAN) May be used
protected or unprotected in oxidizing, inert ordry reducing
atmospheres, or for short periods of time under vacuum.
Must be protected from sulfurous and marginally oxidizing
atmospheres. Produces the highest EMF per degree of any
standardized thermocouple.

Type K (CHROMEL™vs ALUMEL™) is used protected
orexposed in oxidizing, inert or dry reducing atmospheres.
Exposure to vacuum limited to short time periods. Must be
protected from sulfurous and marginally oxidizing atmo-
spheres. Reliable and accurate at high temperatures.
"™Hoskins Mfg. Co.

Type N (NICROSIL vs NISIL) is used protected or
exposed in oxidizing, inert or dry reducing atmospheres.
Must be protected from sulfurous atmospheres. Very reliable
and accurate at high temperatures.

Type S (PLATINUM - 10%, RHODIUM vs PLATINUM)
Type R (PLATINUM - 13%, RHODIUM vs PLATINUM)
Type B (PLATINUM-30% RHODIUM vs PLATINUM-

6% RHODIUM)

Platinum alloy thermocouples are all recommended for
useininert or oxidizing atmospheres, or for short periods
of time in a vacuum. Easily contaminated, these elements
must be protected from the effects of reducing atmos-
pheres and contaminating vapors. Alumina protecting
tubes are recommended for directly containing platinum
element.

Type Ct (TUNGSTEN 5% RHENIUM vs TUNGSTEN
26% RHENIUM)

Tungsten Alloy thermocouples are recommended for use in
vacuum, high purity hydrogen, or high purity inert atmos-
pheres. Very poor oxidation resistance.

+ — Not ANSI symbals

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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Thermocouple Insulation provides electrical in-
sulation for thermocouple and thermocouple extension
wire. If the insulation breaks down for any reason, the
indicated temperature may be in error. When selecting insu-
lation moisture, abrasion, flexing, chemical attack, tem-
perature extremes and any other adverse environmental
considerations must be evaluated. Insulations are rated for
a maximum continuous use temperature and also a maxi-
mum single exposure temperature because after excessive
temperatures have been encountered the insulation may
become conductive or conductive residues may form even
though the insulation remains physically intact. Also do not
assume the temperature rating as the temperature at the
sensing junction of the thermocouple without evaluating
the thermocouple system.

Fibrous Insulation s either braided or wrapped on
the conductors. In general, fibrous insulations are used for
applications where extreme moisture and abrasion resist-
ance requirements are not prevalent. Available at moderate
cost for upper utilization temperatures of 900°F (482°C) for
fiberglass, 1600°F (780°C) for high temperature silica fiber,
and 2400°F (1315°C) for ceramic fiber.

Plastic Insulation is used on comparatively lower
temperature applications and provides good moisture and
abrasion resistance. Available at low to moderate cost with
typical upper utilization temperatures of 220°F (104°C) for
PVC and 500°F (260°C) for teflon and silicone rubber.

Wiring Electronic Instruments to conform to
national and local codes does not address the "noise”
problems of electronic instruments. Shielding of thermo-
couple and thermocouple extension wire may be necessary
but not the only requirement of reducing noise. Ever since
the introduction of electronics into instruments, noise
generated by external relays, switches, motors, phase fired
thyristors, etc. have caused problems that interfere with the
instrument'’s operation. Now that microprocessors are being
increasingly incorporated into many more varied instru-
ments, external sources that generate noise pulses that, in
some cases, may render the instrument completely inoper-
ative, have becomecrucial toinstrument applications. While
much can be done within the instrument to reduce its sensi-
tivity to external noise, the solution in many cases can only
be resolved by supressing the noise generation atits source.

(216) 941-6200
FAX: (216) 941-6207



THERMOCOUPLE WIRE
GENERAL

ANSI| COLOR CODE FOR THERMOCOUPLE AND THERMOCOUPLE EXTENSION WIRE
ANSI e — THERMOCOUPLE WIRE COLOR | ANSI T/C EXTENSION WIRE COLOR
TYPE INDIVIDUAL OVERALL TYPE INDIVIDUAL OVERALL
COPPER +TP BLUE BLUE
¥ CONSTANTAN -TN RED BROWN T RED BLUE
IRON +JP WHITE WHITE
4| consTAnTAN N RED B el RED ks
CHROMEL™ +EP PURPLE PURPLE
E CONSTANTAN -EN RED BROWN EX RED PLIRFLE
CHROMEL™ +KP YELLOW YELLOW
K| ALUMEL™ -KN RED S RED "
NICROSIL +NP ORANGE ORANGE
N el 8 RED BROWN NX BED ORANGE
PLATINUM 13% RHODIUM +RP BLACK
R PLATINUM -RN ga RED GHEEN
PLATINUM 10% RHODIUM +SP BLACK
S| PLATINUM SN o RED .
PLATINUM 30% RHODIUM +BP GREY
B | PLATINUM 6% RHODIUM -BN BX RED GHEY
NOMINAL THERMOCOUPLE RESISTANCE Ohms per Double Foot @ 68°F (20°C) Am‘:l'::’" &
ze
Wire Wire ANSI TYPES Gauge DIA.
Ga Size (AWG) Inches
B&S DIA. J K i = E S R B
7/0 —
6/0 0.5800
6 162 .014 .023 012 027 007 .007 .008 5/0 0.5165
T 144 .021 4/0 0.4600
3/0 0.4096
8 .128 .022 .036 019 .044 .010 010 013 2/0 0.3648
14 .064 .089 147 074 176 044 044 054 1/0 0.3249
16 050 141 232 A7 277 069 069 086 1 0.2893
2 0.2576
18 040 229 377 190 450 12 A3 139 3 0.2294
20 .032 357 .588 .297 702 A75 178 .218 4 0.2043
24 .020 805 1.488 745 1.778 .449 453 550 g g:g;g
26 .015 1.441 245 1.20 2.84 701 708 .B75 T 0.1443
28 012 2.207 359 192 433 1.062 1073 1.392 g g'lfgi
30 010 3.65 6.02 2.94 7.19 1.794 1.813 2213 10 0.1019
36 .005 14.66 24.08 12.22 28.80 7.150 7.226 8.897 1 0.0907
12 0.0808
*Double feet 7 Ga Type J=7 Ga Iron/8 Ga Constantan 13 0.0720
14 0.0641
15 0.0571
BARE THERMOCOUPLE WIRE APPROXIMATE WEIGHT FEET/LB. :? g'gigg
wire | wire TYPEJ TYPEK TYPET TYPEE 18 0.0403
Ga Size Iron + Constantan— | Chromel + Alumel— Copper + Constantan— | Ch 1+ | cor - 19 0.0359
B&S | DIA. JP JN KP KN P ™ EP EN g? g-gggg
6 | .162 14.2 12.6 13 13 12.6 126 13 12.6 22 0.0253
23 0.0226
7 144 18.0 24 0.0201
8 | .128 22.8 20.2 21 21 19.8 20.2 21 20.2 25 0.0179
14 | .064 91.2 80.9 83 83 80.5 80.9 83 80.9 2 S
16 | .050 144 127 130 130 128 127 130 127 28 0.0126
18 | 040 [ 233 207 212 212 203 207 212 207 o e
20 .032 365 324 331 331 324 324 331 324 31 0.00893
24 | 020 | 925 821 838 838 820 821 838 821 5 pedd o]
26 .015 1478 1312 1340 1340 1299 1312 1340 1312 34 0.00630
28 | 012 | 2353 2089 2130 2130 2062 2089 2130 2089 5 s
30 .010 3736 3316 3370 3370 3294 3316 3370 3316 37 0.00445
36 | .005 | 14940 13260 13500 13500 | 13250 13260 13500 | 13260 e e
40 0.00314
41 0.00280
42 0.00249
43 0.00222
44 0.00198
45 0.00176
46 0.00157
47 0.00140
48 0.00124
Since 1952 49 0.00111
50 0.00099

(216) 9471-6200

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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THERMOCOUPLE AND THERMOCOUPLE EXTENSION WIRE

COLOR CODES

ter Dosgrator T J E K N

Alloy Combination (+) Copper (+) Iron (magnetic) (+) Chromel™ (+) Chromel™ (+) Nicrosil
& Polarity (-) Constantan (-) Constantan (-) Constantan (-) Alumel™ (=) Nisil
(magnetic)
o), RANGE
Insulated WHITE FRIRRLE YELLOW BHAN

(*) (+) (*)

Thermocouple (*)

wire Color Code

Note: Some
insulations cannot
be color coded

HED) RED RED RED
- = 5
(magnetic)

BROWN BROWN

BROWN BROWN

Bare Wire
Temperature
Range

Note: Smaller wire 1600°F (300°C)
sr:zes h@lyec 1400°F (750°C)
shorter T/ —
life at higher GGUSF (G0

temperatures

2300°F (1250°C) 2300°F (1250°C)

MARLIN THERMOCOUPLE WIRE

32°F (0°C) 32°F (0°C) 32°F (0°C) 32°F (0°C)

-330°F |- 200'C)

Leter o | TX JX EX KX NX

Ll

oc

3 Alloy Combination (+) Copper (+) Iron (magnetic) (+) Chromel™ (+) Chromel™ (+) Nicrosil

& Polarity (-) Constantan (-) Constantan (-) Constantan (=) Alumel™ (-) Nisil

g (magnetic)

(7)) (magnetic) PURPLE YELLOW ORANGE

Z WHITE +) (*) s *) L/

w Insulated (+) / g

| o T/C Extension / ;

> Wire RED RED RED RED

L Color Code (magnetic)

Q BLACK PURPLE YELLOW ORANGE

[

Z

| 400°F (200°C) 400°F (200°C) 400°F (200°C) 400°F (200°C)

=l Bare Extension —

(-9l Wire Temperature HEENEG

b Range

32°F (0°C) 32°F (0°C) 32°F (0°C) 32°F (0°C)
-75°F (-60°C)

Thermocouple wire can be fabricated into Thermocouple wire or T/C extension wire of
accurate and dependable thermocouples by the same type must be used to extend T/C's to Hook-up Red Color-
joining the thermoelements at the sensing indicating or control instrumentation. Coded wiretonegalive
end. — RED color code is negative throughout circuit. terminal ofinstrument.

Use T/C connectors if required, they are made
of the same alloys and have the same color

Temperature limit of T/C depends on the T/C codes of T/C extension wire. (Except Hi-Temp
wire; wire size; wire insulation; and environ- connectors are all colored red regardless of
mental factors. T/C Type). Marlin's T/C connectors are molded

from strong, non-melting, glass filled thermo-
set compounds.

Since 1952

(216) 941-6200
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THERMOCOUPLE AND THERMOCOUPLE EXTENSION WIRE
COLOR CODES

Since 1952

R S B C Thermocouple wire  JTY)
Letter Designator [ns
(+) Platinum (+) Platinum (+) Platinum (+) Tungsten ; ;
13% Rhodium | 10% Rhodium | 30% Rhodium | 5% Rhenium A"“V&CF?O'}:?"[‘;"““ T
(-) Platinum (-) Platinum (-) Platinum (=) Tungsten -
6% Rhodium 26% Rhenium o
Insulated 8
nsulate

NOT NOT NOT NOT Thermocouple O
AVAILABLE AVAILABLE AVAILABLE AVAILABLE Wire Color Code i)
INSULATED INSULATED INSULATED INSULATED | _ Note: Some =
insulations cannot e
be color coded (TT]
e
4200°F (2300°C) Bare w"e l_
3100°F (1700°C) Temperature =
650° F 0°C 2650°F (1450°C) (for vacuum or Baaes =
inert atmospheres) g |
1600°F (870°C) Note: Smaller wire [Has
e sizes have shorter T/C G
=——— — s life at higher =

EED BETRADES temperatures

RX

SX

BX

CX

T/C Extension wire
Letter Designator

(+) Copper (+) Copper  |(+) Copper Alloy 630|(+) Copper Alloy 405| Alloy Combination
(~) Copper Alloy Il | (=) Copper Alloy |1 (-) Copper (-) Copper Alloy 426 & Polarity
BLACK WHITE/RED,

() (*)
Insulated
T/C Extension
RED wire
Color Code
WHITE/
GREEN RED

400°F (200°C) 400°F (200°C) 400°F (200°C) Bare Extension
Wire Temperature
75°F (25°C) 75°F (25°C) Range

32°F (0°C) 32°F (0°C)

PVC 221°F (105°C)

Silicone Rubber 500°F (260°C)

FEP Teflon 400°F (204°C)

Insulation PFA Teflon 500°F (260°C)

TFE Teflon (tape) 500°F (260°C)

Temperature Kapton (tape) 600°F (316°C)

Glass (braid) 900°F (482°C)

Range *High-Temp. Glass 1300°F (704°C)

*Refrasil® 1600°F (871°C)

*Ceramic (braid) 2400°F (1315°C)
*(Not available color coded)

w
2
=
<
O
N
-
L
[
x
L
O
E—
=
=
- |
o
<
=

(216) 941-6200
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THERMOCOUPLE AND THER

INSULATIO

OCOUPLE EXTENSION WIRE
S — PLASTIC

Notes:
Trade Names
Teflon, Kapton,

E.l. Dupont de Nemours & Co.,

Refrasil, Hitco.

PVC is the lowest cost
of all the insulations.
Mostly used with ex-
{ension grade wire
with the exception of

Silicone Rubber is a
soft, flexible and tough
insulation. Moderate in
cosl, it retains flexi-
bility at lower tempera-

Tefion FEP is not
affected by most cor-
rosives, lubricants or
weather. Moderate in
cost, FEP will not crack

Tefion PFA is higher in
cost than FEP but has
higher upper utilization
temperature. Resistant
to most corrosives,

Teflon TFE is higher in
cost than FEP but has
higher upper utilization
temperature. Tape is
helically applied and

Kapton is a high cost
insulation. It is resistant
to radiation. The tape
is helically applied and
cured with FEP binder.

ripcorp, code 3, con- tures and has higher or embrittle with heat lubricants and weather. cured. Difficult to Difficult to strip.

struction which is T/C upper utilizalion aging. Good for cryo- Good for cryogenic strip.

grade. Very easy o temperature than PVC. genic use if not flexed. use if not flexed.

strip. Outstanding fuel and

solvent resistance.
Flexibility Very Good Excellent Good Good Good Good
Moisture Resistance Excellent Excellent Excellent Excellent Excellent Excellent
Abrasion Resistance Very Good Excellent Excellent Excellent Very Good Very Good
ANSI Color Coded Yes Yes Yes Yes Yes Yes
Temperature Rating —15to +221°F —75to +500°F —90 to +400°F —90 to +500°F —90 to +500°F —90 to +500°F
Continuous —26to +105°C —100 to +260°C —67 to +204°C —B67 to +260°C —67 to +260°C —67 to +260°C
Single Reading N/A N/A B600°F (316°C) 550°F (288°C) 600°F (316°C) 800°F (427°C)
Mfg. Method Extruded Extruded Extruded Extruded Fused Tape Fused Tape
Description Polyvinyl Silicone Teflon FEP Teflon PFA Teflon TFE Kapton
Chloride (PVC) Rubber

Insulation Code P L E F i K
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THERMOCOUPLE AND T

ERMOCOUPLE EXTENSION WIRE

INSULAT

ONS — FIBEROUS

Synthetic Fiber insula-

tion is bulky because
of the heavy applica-
tion of the fiber. Used
for extension grade

Wrapped glass is used
only on the single con-
ductors. Usually used
on the smaller gage
wires because it is

Braided glass is used
on singles and for all
jackets. Glass will not
bumn at any tempera-

High-Temp glass
extends the upper util-
ization temperature of
fiberglass. Although

Refrasil is a vitreous
silica fiber that is
higher in cost than
High-Temp glass. Not

Ceramic fiber is

designed for extreme
temperature applica-
tions. Extremely high

Notes:

Trade Names

Teflon, Kapton,

Dupont de Nemours & Co.

ture but will melt if higher in cost it is as strong as glass but in cost. Should not be Refrasil, Hitco.
wire, it can take rough easier to strip without over-temperatured. Any better suited for the is utilized at higher used in closed tubes.
handling. Not for use fraying. For thermo- burn-off is due to aluminum industry than temperatures. The FEP Has an abrasive feel
in conduits. Binder couple grade wire only. binders and colorings. glass. Used with jacket sizing can leave a when handling. Use
burn-off above 400°F Binder burn-off above Has very high tensil or as twisted singles. residue when burned appropriate protection
(204°C) 400°F (204°C) strength. Binder burn- Binder burn-off above off under vacuum when handling.
off above 400°F 400°F (204°C) or restrictive
(204°C) atmospheres.
Good Good Good Good Good Good Flexibility
Fair Fair Fair Fair Fair Fair Moisture Resistance
Good Fair Fair Fair Fair Fair Abrasion Resistance
Yes Yes Yes Yes by Tracer No No ANSI Color Coded
500°F (260°C) 900°F (482°C) 900°F (482°C) 1300°F (704°C) 1600°F (871°C) 2200°F (1205°C) | Temperature Rating
Continuous
650°F (343°C) 1000°F (538°C) 1000°F (538°C) 1600°F (871°C) 2000°F (1093°C) 2400°F (1315°C) | Single Reading
Braided Wrapped Braided Braided Braided Braided Mfg. Method
Silicone Binder Silicone Binder Silicone Binder Silicone Binder FEP Sizing
Synthetic Fiberglass Fiberglass High-Temp Refrasil Ceramic Description
Fiber Fiberglass Silica Fiber Fiber
S w G H R C Insulation Code
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THERMOCOUPLE AND THERMOCOUPLE EXTENSION WIRE
GENERAL

CONSTRUCTIONS

Constructions are arrangements of Code Description

the conductor and insulation that suit 1 insufaded Single Conducter

the application. For instance, singles

can be used to wire panels more 3 Insulated Duplex Conductors — Ripcord

easily than a jacketed construction.

more easily used in conduits. And Insulation Jacket

Twisted duplex constructions are 7 Insulated Duplex Conductors — Twisted

more flexible than paralleled ones
and counteract flux induced noises.
Twisted and shielded constructions

8 Insulated Duplex Conductors — Twisted with Overall
Insulation Jacket

u —
ey ———
And duplex constructions can be |[EEEEEE——— 4 Insulated Duplex Conductors — Paralleled with Overall
P
=S

provide the best noise reduction.
9 Insulated Duplex Conductors — Twisted with Mylar

_— backed Aluminum Shield, Drain Wire, and Overall
Insulation Jacket

Protective Overbraid
Code Description
Protective meta! o_verbra|ds areused None o No. Attndsnt
toenhance abraision and cut-through
resistance. With an approx:mgtely ) S Stainless Steel 1400°F (760°C)
85% coverage they also provide a B R S ] " Wire Braided over
i i o I FATERT AR PSP :
noise shield a[t_hgugh not as effec : =S insuiatsd Constraction
tive as the aluminized mylar tape full
coverage shields. Inconel wire 1800°F (982°C)
STV AU A FTRVSTERIER 5 Bialded Gvsr
Insulated Construction

[Sold Separately]

SS Flex Tubing
RECLCLECCETREETERETE RGN R R T TR TR To TR R RERRRSS Code |*Price$/Ft] 1D. |Approx.O.D.
TATRTATA Tt e e e T AT TR FT-125 1.30 0.125" 0.200"
SR R R R R CCRRSS FT-187 0.90 0.187" 0.280"
BB B e B B T B e e e FT-250 1.00 0.250" 0.340"
SO | Fraw | 1% | s | s

LM + -l'f'ﬁ i B E - i
P

Since 1952
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THERMOCOUPLE AND THER

Example: J-20-GG40

GENERAL

OCOUPLE EXTENSION WIRE

Type J, T/C Grade, Standard Tolerance, Solid, 20 GA., Glass/Glass Insulation, Parallel, No Overbraid

CONDUCTOR:

T/C Type/

Grade - T/C or Extension
Tolerance

Solid or Standard

WIRE GA.:

INSULATION:

CONDUCTOR OVERALL

CONSTRUCTION: PROTECTIVE

OVERBRAID

CODE CODE
T 14
J 16
E 18
K 20
N 24
> 30
JX 36
EX 40
NX
RX
SX
BX
CX

NOTES

K-TYPEK
Standard Tolerance
T/C Grade,
Solid Conduclors
KK - Special Tolerance
KX - Extension Grade
KF - Stranded Conductors
(Fiexible)
For Single Conductor
KPF - Type K - Positive leg
Standard Tolerance
TIC Grade
Stranded Conductor
KNF - TYPE K -Negative leg

with Mylar backed Al. Shield
and Overall Jacket

INSULATION CODE | CODE CODE| OVERBRAID
NONE - 0 0 | NONE
PVC P P 1 SS
Silicone L L 2 | INCONEL
Rubber
Extruded
Teflon FEP B E
Extruded
Teflon PFA F F
Taped T
Teflon TFE
Kapton K
Synthetic s
Fiber
Wrapped _

Glass w
Glass Braid G G
Hi-Temp
Glass H H
Refrasil R R
Ceramic C C
“—" designates not available
CONSTRUCTION CODE
Insulated Single 1
Insulated Duplex - Ripcord 3
Insulated Duplex - Paralleled 4
with Overall Jacket
Insulated Duplex - Twisted 7
Insulated Duplex - Twisted 8
with Overall Jacket
Insulated Duplex - Twisted 9

(SEE PRICE LISTS FOR AVAILABLE CONSTRUCTIONS)

Since 1952
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- THERMOCOUPLE WIRE
INSULATED

Type “J” Thermocouple Wire
ANSI Color Code: Positive - White, Negative - Red, Overall - Brown

SOLID/ NOMINAL INSULATION
INSULATION GA. CODE *PRICE/1000 FT. STRANDED SIZE TEMP. RATING
PVC - Ripcord 24 J-24-P030 $140. Solid .048 x .094 221°F (105°C)
Teflon FEP Ripcord 24 J-24-E030 315. Solid .035 x .070 400°F (209°C)
Extruded Teflon FEP 20 JPF-20-E010 145. Stranded & .
Singles 20 JNF-20-E010 280. Stranded 062 400°F (209°C)
Extruded Tefian FEP gg j—20-EE4O 21 5. golid .078 x.120
Duplex-Parallel "eA-EE40 oL olid 050 x.080 | 4aeF (204°C)
Extruded Jacket 24 JF-24-EE40 450. Stranded .050 x .080
30 J-30-EE40 350. Solid .035 x .055
Extruded Teflon PFA 2
2 | smme| o | s | mow |oresd
Extruded Clear Jacket ’ ’ :
Teflon TFE Fused Tape 16 J-16-TT40 800. Solid 115 x.165
Duplex-Parallel 20 J-20-TT40 550. Solid .065 x.110 500°F (260°C)
Fused Tape Jacket 24 J-24-TT40 435. Solid .050 x .080
Kapton Fused Tape 20 J-20-K070 605. Solid .085 ° o
Duplex-Twisted 24 J-24-KO70 375. Solid 063 SRFF BV
20 J-20-KK40 990. Solid .057 x.103
Kapton Fused Tape 20 JF-20-KK40 900. Stranded | .057 x.103 ] 3
Duplex-Parallel 24 J-24-KK4 760 Solid 045 x 079 B600°F (316°C)
Fused Tape Jacket ~24-KK40 : ot e
30 J-30-KK40 840. Solid .038 x .063
20 J-20-WG40 435. Solid .051 x .090
20 JF-20-WG40 670. Stranded .065 x .110
Glass Wrap :
24 J-24-WG40 350. Solid .041 x .069 ° o
g';‘a‘?:f:cﬁi’;'(‘:t' 24 JF-24-WG40 370. Stranded | .045x.078 |900°F(482°C)
30 J-30-WG40 290. Solid .032 x .051
36 J-36-WG40 300. Solid .030 x .040
. 16 J-16-GG40 700. Solid 110 x .160
Glass Braid :
20 J-20-GG40 415. Solid .060 x.100 & &
e T 20 JF-20-GG40 700. Stranded | .070x.120 |900°F(482°C)
24 J-24-GG40 295. Solid .045 x .080
Glass Braid 20 J-20-GG41 680. Solid .090 x.130
Duplex-Parallel 20 JF-20-GG41 735. Stranded .100 x .150 900°F (482°C)
Braided Jacket 24 J-24-GG41 630. Solid .075x.120
SS Protective Overbraid 24 JF-24-GG41 580. Stranded .080 x .160
Hi-Temp Glass ey ; & &
Duplex-Twisted 20 J-20-HO70 315 Solid 125 1300°F (704°C)
Hi-Temp Glass
Duplex-Parallel 20 J-20-HH40 420. Solid 110 x.150 1300°F (704°C)
Braided Jacket

*See Discounts and Notes Page E-11.
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THERMOCOUPLE EXTENSION WIRE
INSULATED

Type “JX” Thermocouple Extension Wire
ANSI Color Code: Positive - White, Negative - Red, Overall - Black

SOLID/ NOMINAL INSULATION .
INSULATION GA. CODE *PRICE/1000 FT. STRANDED SIZE TEMP. RATING
PVC 14 JX-14-PP40 $580. Solid .130 x .226
16 JX-16-PP40 360. Solid A15x.190 ° °
—rpe d"eﬁﬂgt 20 JX-20-PP40 185. Solid bosx 158 |2PVFO0SG
20 JXF-20-PP40 410. Stranded A18:x:182
FVC . 16 JX-16-PP90 450. Solid 220
Duplex Twisted 221°F (105°C)
Shield w/Drain U :
Estruded Jacket 20 JX-20-PP90 290. Solid .184
Extruded Teflon FEP
Duplex-Parallel 20 JXF-20-EE40 560. Stranded 075 x.122 400°F (204°C)
Extruded Jacket
Extruded Teflon FEP 16 JX-16-EEQ0 800. Solid .220
2 i 20 JX-20-EE90 550. Solid 131 400°F (204°C)
ield w/Drain 20 JXF-20-EE90 650. Stranded 135
Extruded Jacket
Synthetic Fiber Braid 14 JX-14-8S540 945. Solid .190 x .290
Duplex-Parallel 16 JX-16-SS40 880. Solid 170 x .240 500°F (260°C)
Braided Jacket 16 JXF-16-8S840 740. Stranded 175 x .250
*See Discounts and Notes below.
Quantity Discount ORDER NOTES
(Feet) i Code Description
1-999 Neti KK, JJ Double ANSI symbol for special tolerance wire.
1M - 2999 .90 Consult Factory for availability. Add $30. per MFT to list price.
3M - 4999 85 For calibration services see page B-5.
5M - 9999 80 Length Standard packages are 1000 ft. or 2000 ft. reels. Shipping
! variance is plus or minus 10% of total amount ordered.
10M+ 75 tRespooling charge of $10.00 for orders less than 1000 continuous feet.
M = 1000
Approx. Wire
Shipping Wt. Gage 14 | 16 | 20 (24|28|30
Per 1000 ft. AWG

Covered Wire

Approx. Ibs.
per 1000 ft. 40-48 | 30-35 | 15-20 | 5 |4 | 3

Since 1952,
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THERMOCOUPLE WIRE
INSULATED

Type “K” Thermocouple Wire
ANSI Color Code: Positive - Yellow, Negative - Red, Overall - Brown

SoLID/ NOMINAL | INSULATION
INSULATION GA. CODE *PRICE/1000 FT. | SOLID/ Ly Bt
PVC - Ripcord 24 K-24-P030 $265. Solid 048 x.094 | 221°F (105°C)
Teflon FEP Ripcord 24 K-24-E030 370. Solid 035x.070 | 400°F (209°C)
Extruded Teflon FEP 20 KPF-20-E010 315. Stranded a i
Singles 20 KNF-20-E010 315. Stranded 062 400°F (204"C)
Duplex-Parallel s O ofi 050 2. 400°F (204°C)
R e 24 KF-24-EE40 550. Stranded .050 x .080
30 K-30-EE40 370. Solid 035 x .055
Extruded Teflon PFA 30 K-30-FF40 360. Solid 022 x .042
Duplex-Parallel 36 K-36-FF40 395. Solid 018x.028 |500°F (260°C)
Extruded Clear Jacket 40 K-40-FF40 525. Solid 015 x .024
Teflon TFE Fused Tape 16 K-16-TT40 1200. Solid .085 x.155
Duplex-Parallel 20 K-20-TT40 685. Solid 065x.110 | 500°F (260°C)
Fused Tape Jacket 24 K-24-TT40 535. Solid .050 x .080
Kapton Fused Tape Ty ; o °
Bonlox Taisted 20 K-20-K070 800. Solid 085 600°F (316°C)
20 K-20-KK40 1300. Solid 057 x.103
Kaptan Fused Tape 20 KF-20-KK40 1365. Stranded | .057 x.103 . .
Duplex-Parallel 24 K-24-KK40 840 Solid 45 x 079 600°F (316°C)
Fused Tape Jacket g ' oli 045 x..
30 K-30-KK40 890. Solid 1038 x .063
20 K-20-WG40 550. Solid 051 x.090
p— 20 KF-20-WGA40 1040. Stranded 065 x.110
24 K-24-WG40 435. Solid 041 x .069 . .
gfa%e:c;zzg’(':: 24 KF-24-WG40 630. Stranded | 0asx.07s |900°F(482°C)
30 K-30-WG40 375. Solid 1032 x .051
36 K-36-WG40 420. Solid .030 x .040
. 16 K-16-GG40 950. Solid 110 x.160
Glass Braid 3
20 K-20-GG40 500. Solid .060 x .100 . .
g’;‘a%e:cﬁf;'(‘:t' 20 KF-20-GG40 1070. Stranded | 070x.120 |200°F(482°C)
24 K-24-GG40 350. Solid .045 x .080
B 3 20 K-20-GG41 830. Solid 090 x .130
B e pet 20 KF-20-GG41 1500. Stranded 100x.150 | 900°F (482°C)
g8 Bt Sloerbraid 24 K-24-GG41 675. Solid 075 x.120
Hi-Temp Glass o . o o
IR e Tetes 20 K-20-HO70 500. Solid 125 1300°F (704°C)
Hi-Temp Glass
Duplex-Parallel 20 K-20-HH40 690. Solid 110x.150 |1300°F (704°C)
Braided Jacket
Refrasil Braid
Duplex-Parallel 20 K-20-RR40 1200. Solid 100x.174 |1600°F (871°C)
Braided Jacket |
w/SS Protective Overbraid| 20 K-20-RR41 1470. Solid 130x.200 |1400°F (760°C)
Ceramic Braid
Duplex-Parallel 20 K-20-CC40 1630. Solid 090 x.130 |2200°F (1205°C)
Braided Jacket | {0
w/INC. Protective Overbraid | 20 K-20-CC42 2250. Solid 115x.160 |1800°F (982°C)

*See Discounts and Notes on next page.
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THERMOCOUPLE EXTENSION WIRE
INSULATED

Type “KX’* Thermocouple Extension Wire
ANSI Color Code: Positive - Yellow, Negative - Red, Overall - Yellow

* SOLID/ NOMINAL INSULATION
INSULATION GA. CODE PRICE/1000 FT. STRANDED SIZE TEMP. RATING
PVC 14 KX-14-PP40 $1160. Solid 130 x .226
16 KX-16-PP40 590. Solid 115 x.190 ° o
- 1 1
Rk oull 20 KX-20-PP40 295. Solid 095x.158 | 221°F(105°C)
20 KXF-20-PP40 580. Stranded 113 x.182
PVC
Duplex Twisted 20 KXF-20-PP80 680. Stranded 160 221°F (105°C)
Extruded Jacket
Fe5 . 16 KX-16-PP90 710. Solid 220
Duplex Twisted ° °
Shield w/Drain a2 FURerg)
-20-PP ; i .
Exittuddod Jacket 20 KX-20-PP90 380 Solid 184
Extruded Teflon FEP .
16 KX-16-EE40 915. Solid .085 x .155 . &
Duplex-Parallel 20 KXF-20-EE40 760. Stranded | .075x.122 |400°F(204°C)
Extruded Jacket
E"ér“dled _TT?".":‘ ZEP 16 KX-16-EE90 1400. Solid 220
S";‘P |3x VSS g 20 KX-20-EEQ0 700. Solid 131 400°F (204°C)
ield w/Drain 20 KXF-20-EEQ0 895. Stranded 135
Extruded Jacket
S”I‘D‘mnle R#".bef . 24 KXF-24-LL80 525, Stranded 225 Sp—
uplex-Twiste 20 KXF-20-LL80 840. Stranded 400 500°F (260°C)
Extruded Jacket
Synthetic Fiber Braid 14 KX-14-SS540 1260. Solid 190 x .290
Duplex-Parallel 16 KX-16-S540 1090. Solid 170 x .240 500°F (260°C)
Braided Jacket 16 KXF-16-SS40 1160. Stranded A75%X.250
*See Discounts and Notes below.
Quantity Discount ORDER NOTES
(Fest) FREI0r Code Description
1-999 [ Nett KK, JJ Double ANSI symbol for special tolerance wire.
1M - 2999 .80 Consult Factory for availability. Add $30. per MFT to list price.
3M - 4999 85 For calibration services see page B-5.
5M - 9999 80 Length Standard packages are 1000 ft. or 2000 ft. reels. Shipping
- E variance is plus or minus 10% of total amount ordered.
10M+ 75 tRespooling charge of $10.00 for orders less than 1000 continuous feet.
M=1000
Approx. Wire
Shipping Wt. Gage 14 | 16 | 20 (24|28(30
Per 1000 ft. AWG
Covered Wire
Approx. Ibs.
per 1000 ft. 40-48 | 30-35 (1520 | 5 |4 | 3
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THERMOCOUPLE WIRE
INSULATED

Type “T” Thermocouple Wire
ANSI Color Code: Positive - Blue, Negative - Red, Overall - Brown

SOLID/ NOMINAL INSULATION
PVC - Ripcord 24 T-24-P030 $140. Solid .048 x .094 221°F (105°C)
Extruded Teflon FEP 20 TPF-20-E010 125. Stranded - -
Singles 20 TNF-20-E010 230. Stranded 062 400°F (200°C)
Extruded Teflon FEP .
20 T-20-EE40 475. Solid 070 x .120
Duplex-Parallel vk : 400°F (204°C)
Extriudad Jacket 24 T-24-EE40 420. Solid .050 x .080
Extruded Teflon PFA ;
30 T-30-FF40 420. Solid .022 x .042
Duplex-Parallel 3 . 500°F (260°C)
Extruded Clear Jacket 36 T-36-FF40 475. Solid .018 x .028
Teflon TFE Fused Tape :
20 T-20-TT40 485. Solid .065 x .110
Duplex-Parallel ¥ . 500°F (260°C)
Exteutlad Jacket 24 T-24-TT40 430. Solid .050 x .080
Kapton Fused Tape 20 T-20-KK40 1100. Solid .057 x .103
Duplex-Parallel 24 T-24-KK40 780. Solid .045 x .079 600°F (316°C)
Fused Tape Jacket 30 T-30-KK40 840. Solid .038 x .063
Glass Wrap 20 T-20-WG40 415. Solid .051 x .090
Duplex-Parallel 24 T-24-WG40 341. Solid .041 x .069 900°F (482°C)
Braided Jacket 30 T-30-WG40 315, Solid .032 x .051
Glass Braid 20 T-20-GG40 415. Solid .060 x .100
Duplex-Parallel 20 TF-20-GG40 630. Stranded .070 x .120 900°F (482°C)
Braided Jacket 24 T-24-GG40 310. Solid .045 x .080
w/SS Protective Overbraid 20 T-20-GG41 685. Solid .090 x .130

Type “E” Thermocouple Wire
ANSI Color Code: Positive - Purple, Negative - Red, Overall - Brown

PVC-Ripcord 24 E-24-P030 $285. Solid .048 x .094 221°F (105°C)
Extruded Teflon FEP .
20 E-20-EE40 645. Solid .070x.120
Duplex-Parallel = : 400°F (204°C)
Extruded Jackst 24 E-24-EE40 420. Solid .050 x .080
Extruded Teflon PFA .
30 E-30-FF40 420. Solid 022 x .042
Duplex-Parallel g . 500°F (260°C)
Extruded Clear Jacket 36 E-36-FF40 475. Solid .018 x .028
Glass Braid
Duplex-Parallel 20 E-20-GG40 570. Solid .060 x .100 900°F (482°C)
Braided Jacket

Type “N” Thermocouple Wire
ANSI Color Code: Positive - Orange, Negative - Red, Overall - Brown

PVC-Ripcord 24 N-24-P030 $275. Solid .048 x .094 221°F (105°C)

Extruded Teflon FEP
Duplex-Parallel 20 N-20-EE40 685. Solid .070x.120 400°F (204°C)
Extruded Jacket

Glass Braid
Duplex-Parallel 20 N-20-GG40 550. Solid .060 x .100 900°F (482°C)
Braided Jacket

*See Discounts and Notes.
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THERMOCOUPLE EXTENSION WIRE
INSULATED

Type “TX” Thermocouple Extension Wire
ANSI Color Code: Positive - Blue, Negative - Red, Overall - Blue

* SOLID/ NOMINAL INSULATION
INSULATION GA. CODE PRICE/1000 FT. STRANDED SIZE TEMP. RATING
PVC
Duplex-Parallel 16 TX-16-PP40 $400. Solid 115 x.190
Extruded Jacket 20 TX-20-PP40 175. Solid .095 x .158 221°F (105°C)
20 TXF-20-PP40 410. Stranded 113 x .182
PVC
Duplex-Twisted 16 TX-16-PP90 490. Solid .220
Shield w/Drain 221°F (105°C)
Extruded Jacket 20 TX-20-PP30 270. Solid .184
Extruded Teflon FEP
Duplex-Twisted 16 TX-16-EEQ0 630. Solid .220
Shield w/Drain 400°F (204°C)
Extruded Jacket 20 TX-20-EEQ0 560. Solid A3

Type “EX” Thermocouple Extension Wire
ANSI Color Code: Positive - Purple, Negative - Red, Overall - Purple

*See Discounts & Noles on page E-11

PVC
Duplex-Parallel 20 EX-20-PP40 $375. Solid .095 x .158 221°F (105°C)
Extruded Jacket

PVC
Duplex-Twisted 20 EXF-20-PP80 580. Stranded .180 221°F T105°¢)
Extruded Jacket

PVC ]
Duplex-Twisted 16 EX-16-PPS0 725. Solid 220 . )
Shield w/Drain 20 ESdi.i8E S . 221°F (105°C)
Extruded Jacket e 500. olid .

Type “NX’ Thermocouple Extension Wire
ANSI Color Code: Positive - Orange, Negative - Red, Overall - Orange

PVC
Duplex-Parallel
Extruded Jacket

20

NX-20-PP40

$295.

Solid

.095x.158

221°F (105°C)

Since 1952
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THERMOCOUPLE EXTENSION WIRE
INSULATED

Type “RX” or “SX” Thermocouple Extension Wire
ANSI Color Code: Positive - Black, Negative - Red, Overall - Green

INSULATION GA. CODE "PRICEHDROFT. |gainiote| NOapn - [ oEas St
PVC
Duplex-Parallel 16 R,SX-16-PP40 $580. Solid 115 x .190 221°F (105°C)
Extruded Jacket 20 R,SX-20-PP40 250. Solid .095 x .158
PVC ;
Duplex-Twisted 16 R,SX-16-PP90 630. Solid .220 221°F (105°C)

Shield w/Drain

SNl WO 20 R,SX-20-PP90 275. Solid 184
Extruded Teflon FEP .
16 R.SX-16-EE40 700. Solid 085 x .155 \ .
Duplex-Parallel 20 R.SX-20-EE40 460. Solid 065x.110 | 400°F (204°C)

Extruded Jacket

Teflon TFE Fused Tape 5 5
Duplex-Parallel 16 R,SX-16-TT40 890. Solid .085 x.155 |[1500°F (260°C)

Fused Tape Jacket
Extruded Teflon FEP

Duplex-Twisted 16 R,SX-16-EE90 840. Solid .220
Shield w/Drain : 400°F (204°C)
Extruded Jacket 20 R,SX-20-EE90 500. Solid A3

Synthetic Fiber Braid
Duplex-Parallel 16 R,SX-16-5S40 890. Solid 170x.240 11 500°F (260°C)
Braided Jacket 16 R,SXF-16-SS40 790. Stranded 175 x.250 .

Glass Braid 16 R,SX-16-GG40 590. Solid 110 x .160 . -
Duplex Parallel 20 R,SX-20-GG40 440. Solid 060 x.100 |1900°F (482°C)
Braided Jacket 24 R,SX-24-GG40 315. Solid .045 x .080

t Extension Wire limit 400°F (204°C)

Type “BX” Thermocouple Extension Wire (Alloy PCLW630 vs Copper)
ANSI Color Code: Positive - Gray, Negative - Red, Overall - Gray

Glass Braid
Duplex-Parallel 20 BX-20-GG40 $660. Solid .060 x .100 900°F (482°C)

Braided Jacket

Type “CX” Thermocouple Extension Wire (Alloy 405 vs Alloy 426)
ANSI Color Code: Positive - Orange, Negative - Red, Overall - Orange/Black Tracer

Glass Braid
Duplex-Parallel 24 CX-24-GG40 $830. Solid .050 x .090 900°F (482°C)

Braided Jacket

*See Discounts and Notes Page E-11

Since 1952
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ULA » f
ANSI W SOLID/ NOMINAL INSULATION
INSULATION | Lvpp| GA. CODE PRICE/1000 FT. | cTRANDED SIZE TEMP. RATING
T 30 T-30-FF40 420. Solid .022 x .042
36 T-36-FF40 475. Solid .018 x .028
Extruded Teflon PFA J 30 J-30-FF40 Cie Solid 022 x .042
Duplex-Parallel 36 J-36-FF40 420. Solid .018 x .028 500°F (260°C)
Extruded Clear Jacket
o E 30 E-30-FF40 420. Solid 022 x .042
36 E-36-FF40 475. Solid .018 x .028
30 K-30-FF40 360. Solid 022 x .042
K| 3 K-36-FF40 395. Solid 018 x .028
40 K-40-FF40 525. Solid 015 x .024
*See Discounts and Notes below.
Quantity Discount ORDER NOTES
(Feel) Eaclor Code Description
1-999 Nett KK, JJ Double ANSI symbol for special tolerance wire.
1M - 2999 90 Consult Factory for availability. Add $30. per MFT to list price.
3M - 4999 85 For calibration services see page B-5.
i Length | Standard packages are 1000 ft. spools. Shipping
5M - 9999 80 variance is plus or minus 10% of total amount ordered.
10M+ 75 $Respooling charge of $10.00 for orders less than 1000 continuous feet.
M= 1000

Fine Gage Thermocouple Wire
Teflon PFA insulated

3 mil on each conductor

3 mil jacket

500°F (260° C) Temperature rating

Since 1952
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AERMOCOUF H
» HERMOCOUP U AB
PVC
APPROX. | WEIGHT
DESCRIPTION IACKET | 0.0 |abs) PER ORDER CODE g
INCHES | 1000 FT
NESS
ANSI B.&S. NO. LENGTH
CODE WIRE OF IN
JT GﬁjGE PAins FEET Jx KX T
HARL e com 0.045 | 0.390 75 662-__X-20- 4P-
0.045 | 0.440 100 - 6P-
0.045 0.480 120 - 8P-
0.060 0.595 185 -12P-
Twisted Pair Cable 0.060 0.660 225 -16P-
e 20 ga.solid thermocouple extension wire 0.060 0.685 270 -20P-
e Primaryinsulation-15 milsof 105° CPVC ’
e Paired construction - duplex twisted 0.060 0.790 300 -24P- CONSULT
pairs 0.080 | 0.920 | 425 -36P- FACTORY
e Each pair numbered for ready identifi- L
cation Minimum Order
¢ ANSI color coded .
e Shielding of cabled pairs - clear mylar Quan"ty 250 ft.
bedding tape 2 mil, 20 ga. stranded
copper drain wire and 100% coverage
of aluminum mylar tape 2 mil.
e Communications wire -20 ga. PVCinsul-
ated, solid, copper
e Qverall jacket 90° C PVC with easy-strip
thread
ANSI B.&S. NO. LENGTH
CODE WIRE OF IN
JK,T GAGE PAIRS FEET
0.045 0.460 90 665-__X-20- 4P-____
0.045 0.575 140 - 6P-
0.045 | 0.625 175 - 8P-
0.060 0.750 250 -12P-
0.060 0.825 300 -16P-
Twisted Shielded Pair Cable 8080 | 0975 400 ~20P-
e 20ga.solid thermocouple extension wire 0.060 1.050 450 -24P-
e Primary insulation- 15 mils of 105°CPVC 0.080 1.200 640 -36P- CONSULT
e Paired construction - duplex twisted
shielded pairs - isolation of pairs FACTORY
e Shielding of each pair - 100% coverage _—
of aluminum mylar tape - 1 mil 22 ga. Minimum Order
stranded copper drain wire Quantity 250 "_
e Each pair numbered for ready identifi-
cation
e ANSI color coded
e Shielding of cabled pairs - clear mylar
bedding tape 2 mil, 20 ga. stranded
copper drain wire and 100°C coverage
of aluminum mylar tape 2 mil.
e Communications wire - 20 ga., PVC
insulated, solid, copper
e Overall jacket 90°C PVC with easy-strip
thread

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

E-18

(216) 941-6200

FAX: (216) 941-6207




THERMOCOUPLE WIRE
RETRACTABLE EXTENSION CABLE

Mini Connector (Optional)

R S
Mini Plug (Optional)
.
7
Base Optional Price
Price Terminals Code Adder
Bare Leads B1 N/C
B (1" Stripped)
. Spade Lugs L13 $3.00
60" (660-1) - 660-1 Mini-Plug M15 6.00
120" (660-2) -
- $10.00 Mini-Jack F15 7.00
- Full Size-Plug P16 7.00
(660-1) 12" ' 660-2 Full Size-Jack Ji16 8.00
(R0ee) 24" B 20.00 Alligator Clips AC3 4.00
— (Not T/C Alloy Compensating)
660- - -
Retractable Thermocouple  Terminal Terminal
Cable No. Type: (One End) (Other End)
860-1 (12") JX, KX, EX, TX
6602 (24') gpecifications:
Wire Size: 28 ga. stranded
Insulation: TPE — thermoplastic elastomer
-22° to 221°F (-30to 105°C)
! Color Coded
- 0.165" DIA.
Coil DIA. approx. %"
Expansion Ratio: 5:1
Probe with Handle (Optional) - Wy

\ Spade Lugs (Optional)

Since 1952
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THERMOCOUPLE WIRE
BARE, BASE METAL

Marlin offers thermocouple wire in popular ANSI calibra-
tions and in commonly used sizes. 8 Ga. and larger sizes
are shipped in coils; 14 Ga. and smaller are shipped on
non-returnable spools.

BASE METAL THERMOCOUPLE WIRE s 9:;6:;: M':f;'";gm
Element Wir Type $ per Lb. c-Col Ll
b Polarity FL/Lb. Code AWG pe Sononi Zoadeed
s 22.8 8 12.00 60lb - C 3
Iron e 91.2 14 15.00 25ib - S 3
+) 365 P | 20 17.00 25lb - S 1
. 20.2 8 29.00 60Ib-C 1
Canstanih e 80.9 14 30.00 25Ib - S 1
) 324 JN | 20 32.00 25lb - S 1
21 8 35.50 60lb - C 1,2
sp 83 14 37.00 25lb-S 1, 2
Chromel Pgsitive 130 16 38.00 25lb - S 1,2
+) 331 KP | 20 42.00 25Ib - S 1
838 24 48.00 5lb-S 1
21 8 35.50 60lb-C 1; 2
. 83 14 36.50 25lb - S 1,2
Alumel Negalive 130 16 37.00 25Ib - S 1,2
) 331 KN | 20 41.00 25Ib - S 1
838 24 46.00 5lb-S 1
KN - 8 - 2 - 60 Ibs.
Order
g Repan Code: KP - 8 - 2 - 60 Ibs.
1-24 |bs. Net* Type Wire Finish Quantity
133 X 339'?;5 33 Code Ga. 1 - Bright (Bare wire coils or spools may vary signifi-
500 - 1999 Ibs. 85 2 - Oxidized cantly due to production n’!eit sizes, e.g. If
2000 Ibs. + .80 3 - Rust Veto you order 40 Ibs. and receive 47 Ibs. on a
spool, we reserve the right to overship.)

*Respooling charge of $10 for less

g di s,
than Standard Pkg. Quantity. Bare wire is sold in matched pairs. Please

order equal amounts of each element.

Since 1952
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THERMOCOUPLE WIRE
BARE, HIGH TEMPERATURE
":Wo:: E"';Irar..r.l;‘; lnv;'l'k;z gVOI:. Dlawrrllr:tor AWG Price
46.4 0.050 16
PT- Positive 118.0 SP 0.032 20 Consult
10% Rh (+) 302.2 0.020 | 24 Factory
715.2 0.012 | 28
0.010 | 30
43.3 0.050 | 16
PT- Negative 110.0 SN 0.032 | 20 Consult
(-) 281.6 0.020 | 24 Factory
666.6 0.012 | 28
0.010 | 30
47.4 0.050 16
PT- Positive 1204 RP 0.032 20 Consult
13% Rh (+) 308.3 0.020 | 24 Factory
729.8 0.012 | 28
0.010 | 30
433 0.050 16
PT- Negative 110.0 RN 0.032 | 20 Consult
(-) 281.6 0.020 | 24 Factory
666.6 0.012 | 28
0.010 | 30
527 0.050 16
PT- Positive 134.0 BP 0.032 | 20 Consult
30% Rh (+) 343.1 0.020 | 24 Factory
8123 0.012 | 28
0.010 | 30
45.2 0.050 16
PT- Negative 114.8 BN 0.032 | 20 Consult
6% Rh (-) 294.0 0.020 | 24 Factory
695.8 0.012 | 28
0.010 | 30
Tungsten 5% Rhenium vs c 0.020 24 Consult
Tungsten 26% Rhenium o 0.010 | 30 Factory
Pt = Platinum Order
Rh = Rhodium Code: SP 24 - 120inches
Bare wire is sold in matched pairs. SN 24 - 120inches
Please order equal amounts of each
element. Type Wire Length
Code Ga.

(216) 941-6200
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NOTICE:

Prices and availability are subject to change without notice.
Please contact Marlin Manufacturing before ordering for
updated pricing.
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THERMOCOUPLE
CONNECTORS—STRIPANELS
e 2-POLE MINIATURE/FULL SIZE
e 3-POLE MINIATURE/FULL SIZE

SELECTOR SWITCHES
TERMINAL HEADS/LUGS/HANDLE

Since 1952
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CONNECTORS

MINI PLUGS AND JACKS

ACTUAL SIZE

.110 Hole
(2.8)

Funnel-style entya
for easy mating

‘One-piece molded
heavy-duty body

*PATENT NO. 3855569

color-coded

Thermoset material

(will not melt) JACK

\\‘3‘6\ B3 (16) /—Hex entrance
& - P for sheath
Large mounting hole / adapters
with generous clearance Z % (see page 3)
for #3 screw \ P ;
- t
.09 x .03 x .50 - 31(7.9)

(2.3 x .75 x 12.7) M

\ 12 x.03 x .50

) ) (3.2x.75x12.7)
(Millimeter Dimensions)

PLUG

I Since 1952 I
MANUFACTURING CORPORATION 12404 TRISKETT ROAD
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MINI PLUG AND JACKS

Miniature plugs and jacks provide de-
pendable, quick connections and easy
installation of fine thermocouple wire
and sheath. Accepts wire from .001"
diameter to 24 gauge.

Polarized pins make it virtually impossi-
ble to mismate. Large double wipe jack
inserts assure tight grip and low signal
loss. Due to exclusive isolated screw
design, contact is all thermocouple alloy
from wire entrance to wire exit. ANSI
calibration symbol and polarity symbol
are molded on connector face. Surface
mounting and stacking made easy by
molded-in clearance holes.

Mini-connectors are molded from glass
filled, high strength, thermoset com-
pounds that will not melt. Mini-connec-
tors are color coded and can be used in
ambient temperatures to 400°F (205°C)
continuous and 500°F (260°C) intermit-
tent. Hi-Temp Mini connectors are colored
red and can be used to 800°F (425°C)
continuous and 1000°F (540°C) inter-
mittent.

Exclusive Jab-In® terminals require only
¥" of insulation removed. Wire is sand-
wiched between contacts of thermo-
couple alloy without damage. Looped
wire ends are eliminated. Simple two-
piece construction. Removable cap with
semi-captive screws exposes terminals
without loose parts falling out. Elastomer
bushing provides wire strain relief.
Braze-on sheath adapters are brazed or
soldered to sheath. Crimp-on adapters
are crimped on sheath using crimp tool.
Bushings and adapters are locked into
connector by cap.

For corrosive applications, gold plated
contacts are available. Caution — system
errors can result from use of plated
contacts if significant thermal gradient
exist at connector.

Wire Jab-In®
between contacts

(216) 941-6200
FAX: (216) 941-6207

CLEVELAND, OHIO 44111
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CONNECTORS
MINI PLUGS AND JACKS

MINI PLUGS AND JACKS 400°F Continuous Ambient 800°F Continuous Ambient
TYPE PLUG JACK DISCOUNT HITEMPPLUG | HITEMPJACK |DISCOUNT
THERMOCOLRLE TYRE cope | €OOR | copEnNo. copeENno. |scHepuLe | SOOR | " copE No. CODENO. |SCHEDULE

Iron Constantan J Black Red

Copper Constantan T Blue Red

Chromel™ Alumel™ K Yellow Red

Nicrosil Nisil N Orange | 1260-( ) 1210-( ) A Red 1360-( ) 1310+ ) B
Chromel™ Constantan E |Violet | teecode TYPE Code Red | tveecods—! TYPE Code —

Platinum 10% Rhodium S Green $2.65 $3.30 Red $4.25 $5.25

Platinum 13% Rhodium R Green Red
Uncompensated OU) | u dwne | e ]
Tungsten 5% Re/W26% Re (o} Brown $3.65 $4.30 B Red $5.25 $6.25 B

1.) Gold plated contacts are available at $1.00 added to list price. Use suffix “G" (i.e. 1260-K-G)

Grommet Wire Grip

Code No. Size | $/Each | Discount

Schedule @
1279-030 030" 0.15 A @ &

1279-062 .062" 015
1279-090 090" 0.15

Option 1: Grommet is furnished with each connector at no cost.

Give part number of desired size otherwise 1279-062 is fur-
nished as the standard package.

Mini Braze-on Adapter

Discount
Code No. Size $/Each Shodils % \

@ e Size Brass
1277-000 blank 0.30 A .
1277-040 _0342" 0.30 @) “ (Sheath Dia.)
1277-062 062" 0.30 @ V7 ~‘

1277-090 .090" 0.30 V7 <>

1277-125 125" 0.30 ‘ DISCOUNT SCHEDULE “A” DISCOUNT SCHEDULE “B”
Option 2: Braze-on Adapter is furnished with each connector )44 QUANTITY FACTOR QUANTITY FACTOR
at no cost instead of grommets specified. Give part number of
desired size. 1-14 NET 1-14 NET

i 15-49 80 15-49 90
rimp Adapte
Mini Hex Crimp Adapter ﬂ e 50-99 85 50-99 85
Code No. Size | $/Each | Discount ,’)/ 100-249 80 100-249 80

<>
Schedite ® ,’)’ o5 250-499 75 250+ 75
1275-000 blank 0.40 A ® ’)} 500-999 .70
1275-020 020" 1.30 & 1000-1999 65
1275-040 | .040" | 040 ikl &
1275-062 062" 0.40 -
Prewired connector Eq— §S Mounting Screw
Mini 2-Pole Crimp Adapter t;::;:!hbneon:::sr;:e:l I:‘l: clamp

Discount

Schedule SS wire clamp \
1274-040 .040" 1.75 B

SCrews \‘” f p—f/“"
1274-062 062" 1.75

‘ g — =
jaries | qosr 146 : (] X Threaded bottom

plate (no loose nuts)

Code No. Size $/Each

Nickel plated 1
Mini: Wire Clamp Steel construction g
Code No. $/Each i \‘\
Schedule VO
1280 1256 B
MINI WIRE CLAMP
Strain relieves fine wire as well
as heavy insulated wire.
Since 1952,
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CONNECTORS '
MINI STRIPANEL®

To remove connector from panel insert

release key in slot above connector.

Slide out connector.

To install simply push connector into

panel until spring locks.

gl B 0O

1°% =5 oy iy =
11 ! L JE) | m! !U’I
mj | (o ¢ mp d m )
o®E o o

o
=
)

1.25" (32)

II_;Q o
i ! ’rm
1! (!

—— . S

No. 1237 Miniature Stripanels are molded
panels designed to muunt No. 1210 minia-
ture Jacks. Connectors are installed from
the rear and snap in place with spring
clips. They are easily removed by releas-
ing spring clip with a release key. No
loose connector mounting hardware.

—r| L5ELE) |= Circuit identification is distinct as each
25 circuit is numbered, lettered and color
) "‘“‘ " N coded to ANSI standards. Self contained
Max. P/N 1249 @ $1.00———/ & ‘B hardware provides front mounting in

\;, panels to %" thick. Stripanel is molded of
1 , 3 color coded thermoset compound that
{ Bl withstands ambient temperatures to
3 400°F (205°C) continuous and 500°F
- PANEL (260°C) intermittent. High temperature
|- y A (ee) CUTOUT panels that will withstand ambient tem-
| peratures to 800°F (425°C) continuous
[ = - and 1000°F (540°C) intermittent are
¥ molded of a red thermoset compound.
el o B8 For corrosive application, gold plated
contacts are available. Caution — system
12 | errors can result from use of plated
(3) contacts if significant thermal gradients
exist at connection.
Available in modules from 2 circuits to 8
NUMBER OF “A” DIMENSION “B” DIMENSION circuits. Standard stripanels are provided
CIRCUITS PANEL OAL CUTOUT LENGTH with Mini Jacks for horizontal mounting,
2 1.38" 32mm 1.25" 32mm as shown.
3 2.06" 52mm 1.94" 50mm TO ORDER:
4 2.75" 70mm 2.63" 67mm 1. Give Stripanel No. ——
5 3.44" 87mm 3.31" 84mm 1237 -6 - J
6 413" AT 4.00" 102mm 2. Specify Number of circuits 4 I
7 481" o 4.69" hmm 3. Specnfy Thermogouple Type
8 5.50" r— 538" e 4. For Hi-Temp Stripanel: 1337 -6 -J
. : 5. For vertical rows add suffix “V”
eg.1237-6-J-V
MINI STRIPANEL (400°F Continuous Ambient) MINI STRIPANEL (800°F Continuous Ambient)
No. of Mini Panel Price Discount No. of Hi-Temp Mini Panel Price Discount
Circuits Part No. $/Panel Schedule Circuits Part No. $/Panel Schedule

2 1237-2-* $10.00 2 1337-2-* $16.00

3 1237-3-* 15.00 3 1337-3-* 24.00

4 1237-4-* 20.00 4 1337-4-* 32.00

5 1237-5-* 25.00 A 5 1337-5-* 40.00 B

6 1237-6-* 30.00 6 1337-6-* 48.00

7 1237-7-* 35.00 7 1337-7-* 56.00

8 1237-8-* 40.00 8 1337-8-* 64.00

*Thermocouple Type Code: J, K, T, N, E, R, S, U
1.) For “Type C" add $1.00/Circuit. Use discount schedule *B"
2.) Gold plated contacts add $1.00 to list and use suffix “G" (i.e. 1237-2-K-G)

Since 1952
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MINI STRIPANEL® WITH MOUN

Mini Stripanel with mounting frame is a pre-
assembled unit, ready for quick installation.
Stripanel modules are mounted to a metal frame
(3/32" thick). Each circuit is numbered, color
coded and lettered with type code. (Hi-Temp

Panels are color coded red.)

CONNECTORS

Available in any combination of rows and circuits
per row. Standard sizes shown to table below.
Standard Stripanels are provided with jacks loose
packed for plug-in installation after wire hook-
up. Horizontal mounting shown.
Stripanels with vertical mounting, mixed calibra-
tion or plugs instead of jacks are available upon
request.
To order:
1. Give Code No.———1238 - 4 X 10 - 40 - K
2. Specify no. of
horizontal rows ——T
. Specify no. of circuits per ro
. Give total number of circuits
. Give ANSI Thermocouple Code
. For vertical rows use suffix “V”"
e.g.1238-4X10-40-K-V

189 (4.8)
HOLE

NUMBER OF CIRCUITS PER ROW D B HI-TEMP
2|3|a|5[6|7|[8]|9[10]|11[12]13 |14 |15 |16 | FRAME | CUTOUT | PRICE| PRICE
HEIGHT [ HEIGHT | 1238- 1338-
eSS s e S
o g
1283|4567 |8f9]|10[11]12[13]14 (15 16| 2 (gslém)
21 46| 8|10|12[14|16|18 |20 |22 (24 |26 |28 |30 |32 || 33%s" 2 e
(85mm) (69mm)
w| 3] 6| 9 (1215|1821 |24 |27 |30 |33 |36 |39 |42 |45 (48 || 4%" " Sl | =
; {118mm) (102mm) per per
O| 4| 8| 12| 16| 20| 24| 28|32 (36|40 |44 |48 |52 (56 |60 |64 || 5 %" 5 %he” o .
o« (S tuiny (13smm) | circuit | circuit
e 5
&| 5] 10[15[20)25)30)|35]40|45 5055 60|65|70 |75 |80 astie | B |Discount| Discount
57 .0
E 6 12| 18| 24| 30| 36| 42| 48|54 |60 |66 |72 |78 | 84 |90 |96 gm/;nam) tTEDQéFn) Schedule| Schedule
m - S wpr g
g 74 14| 21| 28| 35| 42| 49| 56|63 |70 (77 |84 [91 |98 [105|112 ‘295”;3"1) Ay
& o7
Z| 8 16| 24| 32| 40| 48| 56| 64 | 72 | 80 | 88 | 96 |104|112|120 [128 }2]3541%) }2%94‘,%,
9| 18| 27| 36| 45| 54| 63 | 72| 81 | 90 | 99 (108|117 |126 |135 |144 12 15" 11 7"
(318mm) (302mm)
10§ 20| 30| 40| 50| 60| 70 | 80 | 90 [100|110|120(|130|140|150 |160 13‘3/13" 13 346"
(351mm (335mm)
(o] s =1%=lz: =l=.E “‘=m"‘-"‘:“‘-“‘:“‘-"‘=w"=":"="
FRAME | 5B |25 | 3eE | 26 |, £ | 56 | SoE | 08 | SE | 8 |SeE | 86 | |5 |
WIDTH o8| Elo8|sf| €| h2|02 |2 2|k |8 | o8 |28 |28 |78 Other arrangements
m —t==—== T === == available—Consult
cuTOUT | 36 |S2E (508 | 25 |3E | o5 | 306 | 8 |58 | o8 | B o8 o | 5 |26 S
WIDTH | 72 |2 |8 | B [ <8 | (2|03 [0f |OL | N2 |05 | o8 | 2% 28|78
1. Hi-temp panels available.
e.g. 1338-4 x 10-40-K DISCOUNT SCHEDULE “A” DISCOUNT SCHEDULE “B"
(Hi-Temp Panels and connectors are color coded red.) QUANTITY FACTOR QUANTITY FACTOR
2. Awvailability: J,K,T,N,E,R,S,U; also “C" EXCEPT ADD $1.00
to circuit price with maximum .75 discount factor for 1-14 NET 1-14 NET
regular or hi-temp. 15-49 -90 15-49 -80
3. Gold plated contacts are available at $1.00 per circuit. Add 50-89 85 50-99 -85
to list price. Use suffix “G" (i.e. 1338-4x10-40-K-G) 100-249 80 100-249 80
250-499 75 250+ 75
500-999 70
1000-1999 .65
Since 1952 2000+ .60
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CONNECTORS

19” RACK - MOUNTED MINI STRIPANEL® 2-POLE

Se B B § 3 Na¥ B3 a & & % wgid Eek 0 & I 8§ Neld
e | - L] " ] s . 3 s B = = - L - ® = x @3 L € € = = w

EnE- 0--B -8 % S-Sl -—mo g Al Tk B E = 5 Hgh
P PR T Ch A et BEior © Elarie e e ey, loaaie onEsr e S iR iR n e

Heavy Duty Steel Frame is sturdy,
will not flex in use.

e Universal 19" Racks accept 2 to 48 Circuits of No. 1237 Mini
Stripanels. Up to 24 circuits in a singlerow orupto48ina
double row may be supplied.

e Circuits can be added in the field without changing frame.

® Thermocouple types can be mixed within panel with each
type color coded.

e 19" Rack Frame is made of sturdy 10 ga. steel that will not
flex in use. Standard frame is flat black. High-Temp frame is
bright silver finish.

e Thermocouple type and circuit numbers are marked on
face of Stripanel. Stripanels are numbered starting from “1"
unless specified otherwise.

e Stripanels are molded of glass filled thermoset compounds
(will not melt) for high strength and dependability. The
color coded panels will withstand ambient temperatures to
400°F (205° C) continuous and 500°F (260° C) intermittent.
High-temperature panels (All Hi-Temp panels are color
coded red) will withstand ambient temperatures to 800°F
(425° C) continuous and 1000°F (540°C) intermittent.

® [nserts are spring loaded to assure positive contact with the
negative insert larger to make it virtually impossible to
mismate.

For corrosive applications, gold plated inserts are available.
Caution — system errors can result from use of plated con-
tacts if significant thermal gradients exist at connector.

CALIB. IMGERT MAFL. ALLOY COLOR HI-TEMP
MARK |  POSITIVE NEGATIVE CODE COLOR CODE

J IRON CONSTANTAN BLACK

T COPPER CONSTANTAN BLUE

K CHROMEL™ ALUMEL™ YELLOW

N NICROSIL NISIL ORANGE

R COPPER #11 ALLOY GREEN RED

s COPPER #11 ALLOY GREEN

E CHROMEL™ | CONSTANTAN | VIOLET

u COPPER COPPER WHITE

c* | #405ALLOY | #426 ALLOY BROWN

*For type “C" add $1.50 per circuit to list price and discount schedule “B" applies for
regular or hi-temp.
Gold plated inserts are available at $1.00 per circuit. Add to list price. Use suffix "G" (i.e. 1241 -48-K-G)

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

F-6

;_’ Universal 19” Rack Frame No. 1241

2-24 circuits supplied in single row.
25-48 circuits supplied in double row.

TO ORDER:

1. Give Code No. ¢
1241 - 48 - K
2. Specify number of circuits _____4
3. Designate Thermocouple
Type by Code
4, For Hi-Temp Stripanel: 1341 -48 - K
Price:

Standard 1241 Frame & Stripanel
1241 Std. Frame @ $50.
Std. Circuits @ $5.00/circuit
Discount Schedule “A” applies
Hi-Temp Frame & Stripanel
1341 Hi-Temp Frame @ $60.
Hi-Temp Circuits @ $8.00/circuit
Discount Schedule “B” applies

Example:
1241-48 Frame $50
(48) Std. Circuits @ $5.00 240
Total Price (1241 - 48 - K) $290

DISCOUNT SCHEDULE “A"
QUANTITY FACTOR
1-14 NET
15-49 .90
50-99 .85
100-249 .80
250-499 75
500-999 .70
1000-1999 .65
2000+ .60
DISCOUNT SCHEDULE ““B”
QUANTITY FACTOR
1-14 NET
15-49 .90
50-99 .85
100-249 .80
250+ .75

(216) 941-6200
FAX: (216) 941-6207



CONNECTORS '
MINI RSC & CONDUIT PANEL

MINI RSC PANEL JACK

Mini round single circuit (RSC) module is assembled

in bracket, for direct mounting in standard 1/2" elec-

trical box knockout. Self-contained hardware provides

front mounting in panels to 1/4" thick. ANSI calibra-
. tion symbol and color code easily visible from the
3 front. Adaptor available for 3/4” knockout.

1.082" (27)

1.0” (214) é

DESCRIPTION CODE NO. PRICE |DISC. SCHED.
Mini RSC Panel 1231-* $6.00
Adapter Plate for B
3/4" KNOCKOUT 3/4" knockout APD-34 1.00
ADAPTER PLATE *with Adapter Plate back side of mounting must be accessable.

When ordering, specify part number, adding ANSI
calibration code * as a suffix.

MINI RSC MOUNTING HARDWARE DISCOUNT
(if ordered separately) SCHEDULE
Mini RSC Hardware | 1295 | $3.00 B

MINI PANEL IN CONDUIT BOX

Mini Stripanel modules are mounted in conduit box,
castaluminum construction. Circuits are color coded,
numbered and lettered with ANSI calibration code.
Available with 2 thru 6 circuits. Standard panels are
provided with Mini Jacks.

NUMBER OF DISCOUNT
CIRCUITS CODENO.| FPRICE | coppnuLE
: 2 1239-2-* | $34.00
3 1239-3-* 39.00
% 4 1239-4-* | 44.00 B
T~ NPT 5 1239-5-* | 49.00
6 1239-6-* | 54.00

When ordering, specify part number,
adding ANSI calibration code * as a suffix.

STANDARD TO MINI ADAPTER

Provides a reliable connection between a standard two
pole plug and a mini jack. Available in J or K only.

DESCRIPTION CODE NO.| PRICE |DISC. SCHED.

STANDARD
TO MINI :g::_‘; $5.00 B
ADAPTER

Since 1952,

(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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CONNECTORS
MINI CRIMPING TOOL, MISC. ACCESSORIES

Adapter Crimping Tools provide fast and easy
installation of Plugs and Jacks to metal sheathed
thermocouple wire. The hand held tool crimps
the brass adapter for miniature connectors onto
the metal sheath and eliminates the need to
braze or solder. The tool is engineered to insure
a positive crimp. Jaws cannot be reopened until
the full crimp stroke has been made.

To install, strip sheath from cable to expose
wires. Place crimp-on sheath adapter over sheath,
hex end toward stripped wires. Position tool
jaws over adapter and crimp.

DISCOUNT SCHEDULE “A”
QUANTITY FACTOR
1-14 NET
15-49 .90
50-99 .85
100-249 .80
250-499 .75
500-999 .70
1000-1999 .65
2000+ .60
i
DESCRIPTION CODE NO. *PRICE
Hand-Crimping Tool 1251 $110.00

*No Discounts

MINI HEX CRIMP-ON ADAPTERS

Hand Held Tool

SHEATHOD |CODE NO.| PRICE |DISC. SCHED. 1251
Blank 1275-Blank | $0.40
020" 1275-020 1.20 % S
040" 1275-040 0.40 T
1/16 1275-062 0.40
DESCRIPTION |CODE NO.| PRICE |DISC. SCHED. @ =6

Elastomer =

Grommet 1279 $0.15 A

Wire grip

MINI WATER SEAL BOOTS
DESCRIPTION |CODENO.| PRICE |DISC. SCHED.

Miniature
Water Seal Boot 1291 $1.10 A

Two Required for Connector Pair.
For use to 212°F (100°C), stiffens at —37°F (—35°C).

FULL SIZE WATER SEAL BOOTS
DESCRIPTION CODE NO. | PRICE |[DISC. SCHED.

Standard
Water Seal Boot it #1.40 A

Two Required for Connector Pair.
Neoprene for use to 212°F (100°C), stiffens at —37°F (—35°C)

Since 1952
(216) 941-6200
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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CONNECTORS
FULL SIZE — 2-POLE — JAB-IN®

THE ORIGINAL JAB-IN® CONNECTOR

Mounting holes
Molded-in T/C =
1/2" for #3 flat head
(12.7) /QSIG" 1"/\/ type and \ \'/_ screws
{ (15.88) /(25.4) _ \ 1-5/16" poielty L
= )/ \ Y (33.34) e Recessed extra
= ‘ .y e 7 large head
@ \/(5/15" " tarmoinal
- " £ - SCrews
(7.94) 1/2 \
\ \ (12 7) Q. .
" 3/16" dia.
{" 3 (4.76) O K
Strong tubular > ﬁ.ggf:;we Wires Jab-l;\ﬂ—/
or solid pins \ 7/16" One plece, molded, for quick reliable
5/32" dia. 11 heavy duty body. hook-up 14 to 32 ga,
(3.97) (Millimeter dimensions) Color coded thermoset (8 ga. also available)
material (will not melt)
FULL SIZE 2-POLE JAB-IN® FULL SIZE HIGH-TEMPERTURE JAB-IN® _
CODE NO. | PRICE EACH | DESCRIPTION DISC. SCHED. CODE NO. | PRICE EACH | DESCRIPTION | DISC. SCHED.
1064 - * $2.85 Jab-in® Plug 1164 -* $6.60 HT Jab-in® Plug
1054 - 4.85 Solid Pin Plug A 1154 - t 8.30 HT Solid Pin Plug B
1014 - 4.50 Jab-in® Jack 1114 - 9.00 HT Jab-in® Jack

* - Tubular Pin Availability: J,K,T,N,E,R,S,U also “C" EXCEPT ADD $1.50 to price
of plug or jack with maximum .75 discount factor for regular or hi-temp.

- Solid Pin Availability: J.K,T,E,R,S,U.

- For connectors that will accept 8 ga. add suffix “8" e.g. 1064-K-8 (8 ga. units will
not accept smaller ga.; not avail. in solid pin or Hi-Temp.) add $1.00 to list price.

ONE-PIECE CONSTRUCTION

e Molded completely in one piece, Jab-In® connectors elim-
inate terminal cap and fasteners. There are no loose parts to
fumble or lose.

¢ Twin molded-in channels allow user to jab in wires for quick,
reliable hook-up. Wires can be installed or removed in
seconds.

ol

e Connector bodies molded of glass filled thermoset com-
pounds (will not melt) for high strength and dependability.
The color coded connectors will withstand ambient temper-
atures to 400°F (205°C) continuous and 500°F (260°C)
intermittent. High-Temperature (All Hi-Temp are color coded
red) will withstand ambient temperatures to 800°F (425°C)
continuous and 1000°F (540°C) intermittent.

e [nserts are spring loaded collet type to assure positive full
contact with the negative insert larger making it virtually
impossible to mismate.

* Prongs and inserts are permanently mounted; provide de- TYPE INSERT MATE: ALEOY COLOR
pendable screw connection to extension wires. CODE POSITIVE NEGATIVE CODE
J IRON CONSTANTAN BLACK
REC.ESSED TERMINAL SCREWS . T COPPER CONSTANTAN BLUE
» Terminal screws are exposed for fastest, easiest access to - =
connections. Deeply recessed in terminal body, screws are K CHROMEL ALUMEL YELLOW
out of the way and protected from mechanical damage. N NICROSIL NISIL ORANGE
e Large head brass screws hold connections tight on stranded R COPPER #11 ALLOY GREEN
or solid wire without damaging the wire, exclusive jab-In® s COPPER #11 ALLOY GREEN
e e o e gauge | _E_| CAROMEL™ | CoNStANTaN | vioLer
e Accom wire siz u ug
inclusive. 8 ga. also available see note 1. L CAEFER CORFER WHHE
e Alloys of prongs and inserts match ANSI calibrations to c #406 ALLOY #4206 AL1.0% iR
maintain sensing accuracy. Alloy and polarity are identified by (ALL HI-TEMP CONNECTORS) RED
symbols molded into body.
i MOUNTING HARDWARE
screws mount
from top into Nickel plated <
threaded ,i _ steel ’
bottom 4" construction & )
plate compression &Y ®
(no type fitting .‘ ‘?
loose
nuts)
For cable
o to 3/8" dia. Strain relief for
COMPRESSION ADAPTER ~ COMPRESSION ADAPTER-DUAL insulated wires
(metal sheathed T/C to Jab-In®) (metal sheathed dual T/C to Jab-In®) CABLE CLAMP WIRE CLAMP
|CODE NO. PRICE CODE NO. PRICE CODE NO. PRICE CODE NO. PRICE DISC. SCHED.
1072-* $2.10 1071-* $4.50 1082 $1.35 1086 $1.35 B
Specify Size: Blank, 040", .062", .125", 187", 250", .312", 375"
*Code: 000, 040, 062, 125 187, 250, 312, 375

Since 1952
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CONNECTORS
FULL SIZE — 2-POLE

Molded-in T/C Mounting holes Strong cap with
type and for #3 flat head positive two screw
- polarity sCrews mounting
1',.2,7\ 1" symbols
%12_7\ ﬂsfs" —(25.4) /<
& . (1589 > 1-5/16" y
@ b ) . (33.34) i .
S = Cly ) /
Oy < /\ [ & \ )
- 5/16" - . ] ; \ )
& (7.94) (63 "2 3 -
- \ (2. .
8 = W !/'/
(4.76) ‘\ O 25
_an Collet type Molded-i
Strong tubular % N = inserts S b
or solid pins / barrier strip
5/32" dia. r(l)ma- pl:c;a i;!orljded Large head
eavy duty body.
(3.97) (11 11) Colar sodul thavaicaat terminal Oval wire entrance
(Millimeter dimensions) material (will not melt) screws
FULL SIZE 2-POLE FULL SIZE HIGH-TEMPERATURE 2-POLE
CODE NO. | PRICE EACH |DESCRIPTION | DISC.SCHED. CODE NO. | PRICE EA. | DESCRIPTION | COLOR CODE |DISC. SCH.
1060 - * $2.85 Plug 1160 -* $6.60 Hi-Temp Plug
1050 - t 4.85 Solid Pin Plug A 1150 - t 8.30 Solid Pin Plug RED B
1010-* 4.50 Jack 1110-* 9.00 Hi-Temp Jack
. . * - Tubular Pin Availability: J,K,T,N,E,R,S,U, also “C" EXCEPT ADD $1.50 price of plug
® 2_P0_|e_ C(?I'II'IECTOI' plugs and,JaCkS are made to exac_t'ng oLrl i:ck with maximumy:TS discount factor for regular or hi-temp.
specifications to provide rapid, dependable connections 1 - Solid Pin Availability: JK,T,E,R,S,U.

between thermocouples and extension wires.

Alloys of prongs and inserts match ANSI calibrations to

maintain sensing accuracy. Alloy and polarity are identified

by symbols molded into body.

e Connector bodies molded of glass filled thermoset com-
pounds (will not melt) for high strength and dependability.

MOUNTING HARDWARE FOR 2-POLE CONNECTOR
Nickel Plated Construction.

All screws mount from top into threaded bottom plate.

(no loose nuts)

The color coded Connectors will withstand ambient tem- CABLE CLAMP
peratures to 400°F (205° C) continuous and 500° F (260° C) CODE PRICE | DISCOUNT _ 3 =
intermittent. High-Temperature Connectors (All Hi-Temp NO. EA. | SCHEDULE &eF 1
Connectors are color coded red) will withstand ambient 1080 $1.35 /4 ._.,_r.;-;‘v\ >
temperatures to 800°F (425°C) continuous and 1000°F 1088 — B -
(540° C) intermittent. w/mtg. stud : to 3/8” dia.

e Inserts are spring loaded collet type to assure positive full /
contact with the negative insert larger making it virtually WIRE CLAMP
impossible to mismate. CRRE FELE | RosOu

e For corrosive applications, gold or nickel plated prongs 1084 $1.35

and inserts are available. Caution — system errors can B
result from use of plated contacts if significant thermal 1085 $2.00

: : w/mtg. stud
gradients exist at connector.

For gold plating use suffix “G" (i.e. 1060-K-G) @ $1.00 add to list.

Strain relief for
insulated wire —

CRIMP ADAPTER

For nickel plating use suffix “P" (i.e. 1060-K-P) @ $0.50 add to list. CODE PRICE | DISCOUNT
NO. EA. |SCHEDULE
DISCOUNT SCHEDULE “A” 1074-125
$2.00 B
QUANTITY FACTOR (Hi-Temp Body Shown) 1074-187
1-14 NET COMPRESSION ADAPTER
15-49 .90 (metal sheathed T/C to connector)
50-99 .85 CODE PRICE | DISCOUNT
100-249 .80 oy NO. EA. |SCHEDULE
250-499 75 "'} S 1070-* | $2.10
500-999 .70 \ 0 T " = B
1000-1999 .65 #10-32 thread size, |, /1 ;lud $2.75
2000+ 60 1078-% 1/2" long stud g-

ith ti tud
(with mounting slud) COMPRESSION ADAPTER-DUAL
(metal sheathed dual T/C to connector)

e L CODE PRICE | DISCOUNT
QUANTITY | FACTOR NO. EA. | SCHEDULE W 523

1-14 NET 1071-* | $4.50 B ," E
15-49 .90
50-99 85 Specify Size: Blank, .040”, .062", .125", .187", .250", .312", .375"

100-249 .80 *Code: 000, 040, 062, 125, 187, 250, 312, 375

No nut

— 75 or ferrule __T

Since 1952
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CONNECTORS
FULL SIZE — 2-POLE — HEX BODY

16" dia.

3/
i (4.76)

Strong tubular .
or solid pins /
5/32" dia.

11.11)

\17/1 6" 4;}1&:& molded,
(

heavy duty body.

e 2-Pole Connector plugs and jacks are made to exacting
specifications to provide rapid, dependable connections
between thermocouples and extension wires.

e Alloys of prongs and inserts match ANSI calibrations to
maintain sensing accuracy. Alloy and polarity are identified by
symbols molded into body.

e Connector bodies molded of glass filled thermoset com-
pounds (will not melt) for high strength and dependability.
The color coded Connectors will withstand ambient temper-
atures of 400°F (205°C) continuous and 500°F (260°C)
intermittent.

e Inserts are spring loaded collet type to assure positive full

contact with the negative insert larger making it virtually
impossible to mismate.

e For corrosive applications, gold or nickel plated prongs and
inserts are available. Caution — system errors can result from
use of plated contacts if significant thermal gradients exist at
connector.

For gold plating use suffix “G” (i.e. 1065-K-G) @ $1.00 add to list.
For nickel plating use suffix "P" (i.e. 1065-K-P) @ $0.50 add to list.

MOUNTING HARDWARE

BRAZE ADAPTER
CODE NO. PRICE EACH DISCOUNT SCHEDULE
1077-* $0.30 A

Specify Size: Blank, .040", .062", .090", .125", .187", .250"

*Code:

000, 040, 062, 090,
Can be included w/Connector at no extra charge

125, 187, 250

HEX-CRIMP ADAPTER

CODE NO.

PRICE EACH

DISCOUNT SCHEDULE

1075-*

$0.40

Specify Size: .040", .062", .125", .187"

*Code: 040, 062,
Cannot be included w/Connector price

125, 187

recommended.)

NEOPRENE WIRE GRIP BUSHING

CODE NO.

PRICE EACH

DISCOUNT SCHEDULE

1079

$0.15

A

One included with each connector at no extra charge

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

(3.97) (Millimeter dimensions) Color coded thermoset
material (will not melt)
FULL SIZE 2-POLE — HEX BODY
CODE NO. | PRICE EACH | DESCRIPTION DISC. SCHED.
1065 - * $2.85 Plug
1055- 1 4.85 Solid Pin Plug A
1015~* 4.50 Jack

F-11

Molded-in T/C

type and Mounting holes

polarity for #3 flat head ~ Strong cap with
symbols screws positive two scn

mounting

/

Molded-in
barrier strip

e
\ Hex entrance

for hex sheath

adapters
terminal
screws
HIGH-TEMPERATURE 2 POLE — HEX BODY
CODENO. | PRICE EACH DESCRIPTION

Hex Body Connectors are not available in high temperature
use regular connectors for this application

-

- Tubular Pin Availability: J,K,T,N,E,R,S,U also “C" EXCEPT ADD $1.50 to price

of plug or jack with maximum .75 discount factor for regular or hi-temp.
- Solid Pin Availability: J,K,T,E,R,S,U.
- Braze-on adapters can be ordered with connector at no extra charge - Specify

sheath size

2 - Crimp-on adapters must be ordered separately

TYPE INSERT MAT’L. ALLOY COLOR

CODE POSITIVE NEGATIVE CODE
J IRON CONSTANTAN BLACK
T COPPER CONSTANTAN BLUE
K CHROMEL™ ALUMEL™ YELLOW
N NICROSIL NISIL ORANGE
R COPPER #11 ALLOY GREEN
s COPPER #11 ALLOY GREEN
E CHROMEL™ | CONSTANTAN VIOLET
u COPPER COPPER WHITE
6 #405 ALLOY #426 ALLOY BROWN

LTI

Do .
Vg g,

(Power crimping equipment

9

DISCOUNT SCHEDULE “A”

QUANTITY FACTOR
1-14 NET
15-49 .90
50-99 .85
100-249 .80
250-499 .75
500-999 .70
1000-1999 .65
2000+ .60

(216) 941-6200
FAX: (216) 941-6207



CONNECTORS
FULL SIZE — 2-POLE STRIPANEL®

CATALOG NUMBER 1032

pegTglglgNNgng

(BACK VIEW)

e Stripanels available 2 to 12 circuits - Color coded.

e For cutouts — Does not require mounting frame or mounting
holes.

e Stripanels can be wired and installed completely from front.
Patented self-contained fastening devise, “T Nut”, is perman-
ently attached, simplifies mounting, holds tight. Patent No.
3046516.

e Thermocouple type and circuit numbers are marked on face
of Stripanel with corresponding circuit numbers and polarity
identification on the back. Stripanels are numbered starting
from “1" unless specified otherwise.

e Stripanels are molded of glass filled thermoset compounds
(will not melt) for high strength and dependability. The color
coded panels will withstand ambient temperatures to 400°F
(205°C) continuous and 500°F (260°C) intermittent. High-
Temperature panels (All Hi-Temp panels are color coded red)
will withstand ambient temperatures to 800°F (425°C) con-
tinuous and 1000°F (540° C) intermittent.

e Inserts are spring loaded collet type to assure positive full
contact with the negative insert larger making it virtually
impossible to mismate.

e For corrosive application, gold plated contacts are available.
Caution — system errors can result from use of plated contacts
if significant thermal gradients exist.

Since 1952
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lb'/le L
T CEE
/ /PANEL MOUNTING CUTOUT // //4 2 % | ¥ [t
iR LR

Ready for installation, T-
nuts are out of the way

at bottom of track.

L max. PANEL
THICKNESS

COMPLETELY
FRONT FASTENING
Screws accessible from
the front draw T-nuts up
molded track and hold
them tight against back

wall.
TYPE INSERT MAT’L. ALLOY COLOR
CODE POSITIVE NEGATIVE CODE
J IRON CONSTANTAN BLACK
T COPPER CONSTANTAN BLUE
K CHROMEL™ ALUMEL™ YELLOW
N NICROSIL NISIL ORANGE
R COPPER #11 ALLOY GREEN
S COPPER #11 ALLOY GREEN
E CHROMEL™ CONSTANTAN VIOLET
U COPPER COPPER WHITE
C #405 ALLOY #426 ALLOY BROWN
(ALL HI-TEMP STRIPANELS) RED

(216) 941-6200
FAX: (216) 941-6207




CONNECTORS
FULL SIZE — 2-POLE STRIPANEL®

STANDARD 2-POLE/

HI-TEMP 2-POLE TO ORDER:
DE ———— TGE 1) Give Stripanel No. 1032 - 6 - K@ $30.00
NumBer | PRICE | ScHEDULE 2) Specify No. of Circuits

3) Specify T/C Type by Code

. 4) For Vertical Stripanels Add

1032-2-(*) | $11.00 i Suffix “V"eg. 1032 - 6 - K - V

1132-2-(*) | 18.00 B e 5) For High-Temp Stripanels: 1132 - 6 - K

6) Availability: JK,T,N,E,R,S,U, also “C"
EXCEPT ADD $1.50 to circuit price with
maximum .75 discount factor for regular

1032-3-(*) | $16.50 A or hi-temp (Schedule “B") for type “C".
[ 7) Gold plated inserts are available at $1.00

TR R 1 per circuit. Add to list price. Use suffix

“G” (i.e. 1032-6-K-Q).

Standard Panels Shown
1032-4-(*) | $22.00 A Hi-Temp Panels are Color Coded “RED”
1132-4-(*) | 36.00 B _ (See Page 31 for Hi-Temp)

H

o i
® ® © @@ DISCOUNT SCHEDULE “A”
1032-5-(*) | $27.50 A ® i3 ® ® @® & ® QUANTITY* | FACTOR
1132-5¢) | 4500 B 00 O O°O 1-14 NET
: 15-49 90
50-99 85
100-249 80
250-499 75
1032-6-(*) | $33.00 A 500-999 70
1132-6-(*) | 54.00 B 102086(1)399 -_gg
II @ ﬂ H ! ﬂ @ II *No. of circuits
® @ @ @
8090 DISCOUNT SCHEDULE “B”
1032-7-(*) | $38.50 A ® & ®©® ® & ® ©® =
o ® QUANTITY FACTOR
1132-7-(*) | 63.00 B o [« I I K | -
1-14 NET
15-49 90
50-99 85
100-249 80
1032-8-(*) | $44.00 A 250+ 75
1132-8-(*) | 72.00 B *No. of circuits
1 PS g A ol o | TIERNasmLE Cccg-[?E“
® ® @ © @ @ @® @ ¢ T —
1032-9-(*) | $49.50 ® & © © ©& ©® ®© ¢© ¢ J BLACK
. @ ‘
1132-9-(*) | 81.00 B °‘n O @ X " E VIOLET
_ 0 0 B0 O @ > SlEe,
N ORANGE
S GREEN
R GREEN
1032-10-(*)| $55.00 A c BROWN
1132-10-(*)| 90.00 B U WHITE
il ALL HI-TEMP RED
B8 B B B |,
® @ @ ® @ @
1032-11-(*)| $60.50 A ® ® @ e ® ©
1132-11-(*)| 99.00 B BE°G B B oo
1032-12-(*)| $66.00 A
1132-12-(*)| 108.00 B
*TYPE CODE

Since 1952
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CONNECTORS
FULL SIZE — 2-POLE STRIPANEL® WITH MOUNTING FRAME

CATALOG NUMBER 1033

K.zza MTG. HOLE (TYP.) 37—2_.-. |
O ®
{2
32
FH |+ t

CENTER HOLES
PROVIDED WHEN
DIMENSION
EXCEEDS I3-1/2"

(@) (@]

Fw

Dimension for Panel Assembly
C,AND C,, ARE MOUNTING CUTOUT DIMENSIONS

CIRCUITS PER ROW
/6/7/ /9 /10/11/12/13/14/15

N -)\‘\"‘
77
oy 4 DISC.
W OMO SCHED.
—
L=k 16
o pn
2| o g o | 6| afwo|iz|1a]e (18| 20|22|2|m|2s|n]2
Fu— 6"
o 3|z 8|6 | 912|152 2|2 | 30|33 ] )8 i
E a ezl s (12|16 |20 |20 |28 |32 3 | 40| 44| 48| 52| 56| 60| 6a| 68| 72|76|80) 8| 88|06 P
77 Circuit
w5 (o a0 |15 |20 |25 (30 |35 |40 |45 | 50| 55| 60| 65| 70| 75| 80| 85| 90| 5 [t00 |105|10(ns|iz0
o - rr
o 6 [N IT ) |13 |24 (30 |36 |42 |48 |54 | 60| 66| 72| 78| 8¢ | 90| 96 | 102 |108 |114 120 | 126 {132 {138 |14
= Cr=10%
S 7| [1e {2 |28 |35 |2 |49 (6 |63 | 70| 77| 8| 9| 98|i05|n2 | 119|126 133|140 | 147|154 [161 168 | 113
=1 — — Hi-Temp
Z g | TM% (16 |28 |32 |40 a8 |56 |64 |72 | 80| 88| 9 [104| 112|120 128 | 136 144 [152 160 | 168|176 188 [192 | 51050 | &
o | 1% 1g | 27 |36 |45 |5 |63 |72 | & | 90 | 99|08 |117 [ 126 [135 |1a4 | 153|162 171 |1s0 | 189|198 [o07 |16 | Per
77 Circuit
10 (& Z1%%7 120 | 30 |40 |50 60|70 |80 |9 |100{110 [120 130 140 150 |160 | 170 180 [190 |200 | 210 |220 [230 [aa0

TO ORDER:

Give Stripanel No.—> 1033 - 4X12 - 48 - K
Specify No. of Horizontal Rows ____4 I

Specify No. of Circuits per Row

Give Total Number of Circuits

Specify Thermocouple Type Code
. For Vertical Rows Add Suffix “V”

e Stripanels with mounting frames can accommodate virtually
any number of circuits.

® One-piece mounting frame is made of 3/32" thick rigid steel
with flat black finish.

* For specifications see Stripanel 1032 section.
e For frame sizes other than those in table consult Factory. e.g.1033-4x12-48-K-V

e Horizontal rows are assumed unless specified vertical by the . For Hi-Temp Stripanel In Frame:
suffix “V" which are numbered from top to bottom: e.g.1133-4x12-48-K

N ook~

eg. 1033 - 4X12 - 48 - K - V. 8. Availability: J,K,T,N,E,R,S,U, also “C” EXCEPT
e Stripanels with mounting frames will withstand ambient ADD $1.50 to circuit price with maximum .75

temperatures of 400°F (205°C) continuous and 500°F discount factor for regular or Hi-Temp.

(260° C) intermittant. Hi-Temp panels will withstand ambient 9. Gold plated inserts are available at $1.00 per

temperatures to 800°F (425°C) continuous and 1000°F circuit. Add to list price. Use suffix “G”

(540° C) intermittant. (i.e. 1033-4x12-48-K-G).

* For corrosive applications, gold plated inserts are available.
Caution — system errors can result from use of plated contacts
if significant thermal gradients exist at connector.

Since 1952
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CONNECTORS
FULL SIZE — 2-POLE — 19" RACK — MOUNTED STRIPANEL®

CATALOG NUMBER 1041

Heavy Duty Steel Frame is sturdy, Universal 19" Rack Frame
will not flex in use. Accepts 2 to 24 Circuits
of 1032 Stripanels

e Universal 19" Rack accepts 2 to 24 circuits of 1032 Stripanels,
less than 24 circuits are supplied with filler sections.

e Circuits can be added in the field without changing frame.

¢ 19" Rack Frame is made of sturdy 10 ga. steel that will not flex
in use. Standard frame is flat black. High-Temp frame is bright
silver finish.

Thermocouple type and circuit numbers are marked on face
of Stripanel with corresponding circuit numbers and polarity
identification on the back. Stripanels are numbered starting
from “1" unless specified otherwise.

e Stripanels are molded of glass filled thermoset compounds
(will not melt) for high strength and dependability. The color
coded panels will withstand ambient temperatures to 400°F
(205°C) continuous and 500°F (260°C) intermittent. High-
Temperature panels (All Hi-Temp panels are color coded red)
will withstand ambient temperatures to 800°F (425°C) con-
tinuous and 1000°F (540°C) intermittent.

Inserts are spring loaded collet type to assure positive full
contact with the negative insert larger making it virtually
impossible to mismate.

e For corrosive application, gold plated contacts are available.
Caution — system errors can result from use of plated contacts
if significant thermal gradients exist at connection.

TYPE INSERT MAT’L. ALLOY COLOR
CODE POSITIVE NEGATIVE CODE
J IRON CONSTANTAN BLACK
T COPPER CONSTANTAN BLUE
K CHROMEL™ ALUMEL™ YELLOW
N NICROSIL NISIL ORANGE
R COPPER #11 ALLOY GREEN
S COPPER #11 ALLOY GREEN
E CHROMEL™ CONSTANTAN VIOLET
u COPPER COPPER WHITE
C #405 ALLOY #426 ALLOY BROWN
(ALL HI-TEMP STRIPANELS) RED

*For type “C" add $1.50 per circuit o list price. Schedule “B" discount applies for regular
or high-temp.

Gold plated contacts available at $1.00. Add to list price. Use suffix “G" (i.e. 1041-24-K-G).

Since 1952

TO ORDER:

1. Give Code No. I
1041 - 24 - K
2. Specify number of circuits ____4
3. Designate Thermocouple
Type by Code
4. For Hi-Temp Stripanel: 1141 -24 - K

Price:

Standard 1041 Frame & Stripanel
1041 Std. Frame @ $50.
Std. Circuits @ $5.50/circuit
Discount Schedule “A” applies
Hi-Temp Frame & Stripanel
1141 @ $60.
Hi-Temp Circuits @ $9.00/circuit
Discount Schedule “B” applies

Example:
1041-24 Frame $50
(24) Std. Circuits @ $5.50 132
Total Price (1041-24-K) $182

DISCOUNT SCHEDULE *“A”
QUANTITY FACTOR

1-14 NET
15-49 .90
50-99 .85

100-249 .80
250-499 75
500-999 70
1000-1999 .65
2000+ .60

DISCOUNT SCHEDULE “B”
QUANTITY FACTOR

1-14 NET
15-49 .80
50-99 .85

100-249 .80
250+ T5%

(216) 941-6200
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CONNECTORS
CONDUIT BOX PANEL

1 to 5 circuits
Color Coded
Molded Channels guide wires for
quick, easy connections.

Molded of Thermoset Compounds
See 1032 for basic specs.
Standard 400°F
Hi-Temp. 800°F

Mounting Screws
to fit Conduit Box

.i‘é'ig

\-_._ Aluminum

Conduit Box

2-POLE JACK PANEL FOR CONDUIT BOX 2-POLE HI-TEMP JACK PANEL FOR CONDUIT BOX
CODE NO. PRICE EACH | DISCOUNT SCHEDULE CODE NO. PRICE EACH | DISCOUNT SCHEDULE
1030-5-(*) $28. 1130-5-(*) $38.

1030-4-(*) 26. 1130-4-(*) 36.

1030-3-(*) 24, B 1130-3-(*) 34. B

1030-2-(*) 22, 1130-2-(%) 32.

1030-1-(*) 20. 1130-1-(*) 30.

*Specify Calibration J,K,T,N,E,R,S,U

DISCOUNT SCHEDULE ““B”
QUANTITY FACTOR
1-14 NET
15-49 .90
50-99 .85
100-249 .80
250+ 75

*Specify Calibration J,K,T,N,E,R,S,U

CONDUIT BOX FOR PANEL

CODE NO.

PRICE EACH DESCRIPTION

1040

$20.00 Conduit Box for 1030 Panels

\._.__ A 2.3/4"

Color Coded
Molded of Thermoset Compounds
See 1032 for basic specs.
Standard to 400°F
Hi-Temp. to 800°F

Aluminum
Conduit Box

2-POLE 6-CIRCUIT PANEL w/CONDUIT BOX

HI-TEMP 2-POLE 6-CIRCUIT PANEL w/CONDUIT BOX

CODE NO.

PRICE

DISCOUNT SCHEDULE

CODE NO. PRICE DISCOUNT SCHEDULE

1036-6-(*)
(with FS Box)

$57.00

B

1136-6-(*
(with FS Bo(x]) $81.00 B

*Specify Calibration J,K,T,N,E,R,S,U

Since 1952

*Specify Calibration J,K,T,N,E,R,S,U

CONDUIT BOX FOR 1036-6 PANEL IF ORDERED SEPARATELY

CODE NO.

PRICE DISCOUNT SCHEDULE (

1040-6

$24.00 B

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

*Includes cover plate.

(216) 941-6200
FAX: (216) 941-6207
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CONNECTORS
MULTIPLUG AND RSC (Round Single Circuit) PANEL

1-3/4"

\<
NO.OF | .,
CIRCUITS 2"
2 11"
3 21"
4 3
5 33" =
6 | 4w \

2 to 6 circuits
Color Coded
Molded of Thermoset Compounds
See 1032 Stripanel®
for specifications
Standard 400°F
Hi-Temp. 800°F

Painted Steel Case /

2-POLE MULTIPLUG
CODE NO. PRICE EACH? DISCOUNT SCHEDULE
1062-2-(*) $22.
1062-3-(*) 25.
1062-4-(*) 28. B
1062-5-(*) 31.
1062-6-(%) 36.
* - Specify calibration J,K,T,N,E,R,S,U,C
1 - For solid pins use No. 1052-( )-( )and add $2.00 per circuit
RSC PANEL JACK r'*"”“" o

€
\
1-5/16" =
RSC 2-POLE JACK PANEL
CODE NO. PRICE EACH? DISCOUNT SCHEDULE
1031-* $7.25 B

SIDE VIEW

Strong Tubular

or Solid Pins (optional)
Match ANSI ’
Thermocouple Types

HI-TEMPERATURE 2-POLE MULTIPLUG

CODE NO. PRICE EACH DISCOUNT SCHEDULE
1162-2-(%) $28.

1162-3-(*) 36.

1162-4-(*) 44, B

1162-5-(%) 51

1162-6-(*) 60.

} For hi-temp with solid pins, use No. 1152-( )-{ ) and add $2.00 per circuit

Single circuit jack designed for mounting into control panel or
instrument case can be wired and installed completely from
the front. Fits in standard %" knockout (14" diameter). Perma-
nently attached self-fastening device simplifies mounting,
holds tight.

Patent No. 3046516

|
ry MAX. PANEL -
THICKNESS

/

.

ON RSC PANEL JACK
OR STRIPANEL
Ready for installation,
T-nuts are out of the
way at bottom of track.

COMPLETELY
FRONT FASTENING
Screws accessible from
the front draw T-nuts
up metal track and hold
them tight against back

wall.

HIGH TEMPERATURE RSC 2-POLE JACK PANEL

RSC MOUNTING HARDWARE (If ordered separately)

CODE NO. PRICE EACH? DISCOUNT SCHEDULE

CODE NO. PRICE EACH?

DISCOUNT SCHEDULE

L 1131+ $11.00 B

1095 $3.00

B

NOTES: *Specify Calibration J,K,T,N,E,R,S,U,C

Since 1952

(216) 941-6200
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Thermocouple wire can be fabricated into
accurate and dependable thermocouples by
Joining the thermoelements at the sensing

end.7 /

Thermocouple wire or T/C extension wire of the
same type must be used to extend T/C's to indicators
or control instruments.

RED color code is negative throughout circuit.

o

La
[
I

!

Temperature limit of T/C depends on the T/C
wire; wire size; wire insulation; and environ-
mental factors.

A thermocouple is a pair of dissimilar wires so joined as
to produce a thermally generated emf when its ends are
at different temperatures. Several combinations of
dissimilar pairs have become standardized and used in
temperature instrumentation. T,J,E,K,N,R,S,B are

letter codes designating some popular thermocouples
that are readily available. Each combination has its own
unique emf output and its own properties that make
them more applicable for a particular use. Thermocouple
theory allows the extension of the thermocouple without
affecting its emf output when the extension wire and
connectors have the same thermoelectric characteristics.
For example, when a type “K” thermocouple is being
used the wires and connectors used to extend it should
be also type “K.” The different types have color codes,
for instance “K” type is yellow, assigned to them for
easy identification so as to help prevent mismatching of
extension wire connectors, and thermocouples. For
example in the yellow color code of the type “K” circuit
a blue type “T” connector would be an obvious
improper component.

The generalized thermocouple system may be divided
into five basic areas: Hot Zone/Gradient Area/Extension
Region/Reference Junction/and Readout. The extension
region is generally where thermocouple connectors are
used to facilitate thermocouple-to-readout hook-up. In a
simplistic and isolated system the thermocouple will
perform to specifications. Unfortunately, these low
voltage thermocouple signals can be interfered with
from power lines, relays, motors, transformers and all
other power associated appliances. This electrical noise
can be reduced by the correct application of shields and
grounding techniques.

3-pole thermocouple connectors provide a shield

terminal that maintains the shield circuit from metal
sheathed thermocouples to extension wires or from wire

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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Use T/C connectors if required, they use same alloys as
extension wire. Marlin's T/C connector bodies are molded
from glass-filled thermoset plastics (will not melt).

F-18
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Hook-up Red Color-
Coded wire to negative
terminal of instrument.

e

Grounding MUST be done at
only one point.

to wire hook-ups. Grounding must be done at one point
and only one point.

Thermocouple connectors and panels are polarized
making them virtually impossible to mismate. Marlin’s
connectors and panels are molded from glass filled
thermoset compounds for high strength. They will not
melt and are rated for continuous use to 400°F (205°C)
continuous duty and 500°F (260°C) intermittently. They
are color coded and letter coded for type and
polarization identification. Current carrying metal parts
are made of alloys matching the characteristics of the
thermocouple type with which they are intended to be
used. Contact springs are non-magnetic, non-corrosive,
and are specially selected and processed to withstand
the rated operating conditions.

An exception to the color code is the red colored high
temperature version of these connectors and panels
which are rated for use to 800°F (425°C) continuous
duty and 1000°F (540°C) intermittently. They are
molded from a highly stable and inert silicone-based
thermoset compound filled with glass fibers for strength.
These high temperature units are colored red for all
thermocouple types but do retain the letter and
polarization identification. The premium materials of
which Marlin's high-temperature products are made
make them unusually suitable for harsh environments,
even where extreme temperature tolerance may not be a
factor. In particular, these high temperature units have
proven durable in the presence of radiation, and their
low-outgassing properties also make them highly
satisfactory for use under vacuum. Marlin’s high
temperature connectors are fully compatible,
mechanically and electrically, with normal-temperature
connectors, and share the same accessories and
hardware. Regular and high-temperature connectors of
like kind will fully intermate.

(216) 941-6200
FAX: (216) 941-6207



THERMOCOUPLE CONNECTORS
MINI 3-POLE PLUGS AND JACKS ~

Mini 3-Pole (Patent Pending)

Miniature Thermocouple Connectors for easy mating of
small diameter sheathed thermocouple to extension wires
where an electrical interference noise shield is required.

Featuring reliable, easy hook-up Jab-in® thermocouple
terminals with built-in shield wire connection.

e — ——

These 3-pole miniature thermocouple connectors are the
most functional terminations available. Developed by
temperature instrumentation experts in response to user
requirements, these connectors achieve dependable con-
nections between small diameter metal sheathed thermo-
couples and shield extension wires. Fine wires found
in these units are easily handled and an automatically
terminated shield wire circuit is provided.

Since 1952,
m MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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The premium materials of which these connectors are
made make them unusually suitable for harsh environments
even where extreme temperature tolerance is a factor.

The real cost of a connector includes the time required for
installation and reliability in service. The mini 3-pole con-
nectors give you the best performance at the lowest cost.

(216) 941-6200
FAX: (216) 941-6207



THERMOCOUPLE CONNECTORS
MINI 3-POLE PLUGS AND JACKS

Feature/Function

Benefit

. Jab-in® terminals/
Wire is sandwiched between contacts of alloy
material without damage.

—

Even the very fine wires (.003") of .020" diameter
sheathed thermocouples can be installed quickly
and reliably without special tools or set-ups. Jab-in®
terminals require only %" of insulation to be
removed. Looped wire ends are eliminated.

N

. Built-in Shield wire connection/
Shield circuit is connected to 3rd-pole of
connector via ground link.

The need for a special shield circuit wire to connect
the sheath or the extension wire is eliminated
resulting in a dependable, time-saving installation.

. Removable shield wire connection/
Built-in shield wire connection can be eliminated
when not required.

w

After the built-in shield link is removed the shield
from the extension wire or a 3-wire RTD can be
easily and quickly installed using the Jab-in®
terminal which accepts up to 24 gauge (.020") wire.

EN

. Offset hex entrance/
Accepts braze-on or crimp-on hex sheath
adapters, external sheath adaptors, and wire
clamps.

The fine wires of the small diameter sheathed
thermocouples are not strained. Technicians work
with same-length wires for ease of installation.

5. Molded body/
Connector body and cap are molded of thermo-
set, glass-reinforced compounds that are color
coded.

Thermoset molded connectors will withstand severe
temperature environments without melting or
deforming. Color codes allow easy thermocouple
type identification which helps prevent mis-applica-
tions of connectors.

o]

. Polarized pins and double-wipe inserts/
Connectors are virtually impossible to mismate.
Inserts are spring loaded with funnel type
entrances.

Elimination of mismated connectors saves time in
trouble-shooting instrumentation. Tight grip assures
low signal loss. The entrance provides easy mating.

~

. Mounting Hole/
Through hole provides clearance for #3 screw.

Surface mounting and stacking, if required can be
made without special fixtures or secondary opera-
tions to the connector.

(216) 941-6200
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Specifications (Patent Pending):

e Mini 3-Pole Thermocouple Connector plugs and jacks
provide rapid, dependable connections between small
diameter sheathed thermocouples and extension wires
with shield terminals an integral part of the system. In its
all-copper version the 3-pole miniis ideal for 3-wire RTD

applications.

® The thermocouple alloys of the prongs and inserts match
ANSI standards to maintain thermocouple integrity. The
thermocouple alloy-type letter code, polarity and shield
terminal are identified by symbols that are molded into

the connector body.

T/C | Connector | Connector Shield Body
Type | Positive (+) | Negative (=) | Terminal Color
Code | T/C Alloy T/C Alloy Alloy Code

T Copper Constantan Copper Blue

J Iron Constantan Copper Black
E Chromel Constantan Copper Violet
K Chromel Alumel Copper Yellow
N Nicrosil Nisil Copper Orange
R Copper #11 Alloy Copper Green
S Copper #11 Alloy Copper Green
U Copper Copper Copper White
C #405 Alloy | #426 Alloy Copper Brown

1,2,3 | Copper Copper Copper White
ALL HI-TEMP CONNECTORS Red

® Polarized pins are virtually impossible to mismate.

* |Large double-wipe jack inserts assure tight grip and low
signal loss. With an isolated screw design, contact is all

thermocouple alloy from wire entrance to wire exit.

I Since 1552!
MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

MOUNTING
HOLE

Jab-In® terminals require only %" of insulation to be
removed. Wire is sandwiched between contacts of
thermocouple alloy without damage.

For use in corrosive environments, gold or nickel plated
prongs and inserts are available. Caution — system
errors can resultfrom use of plated contacts if significant
thermal gradients exist at the connector.

Connector bodies are molded from glass-filled thermo-
set compounds (will not melt) for high strength and
dependability. The color coded connector bodies will
withstand ambient temperatures to 400°F (205°C) con-
tinuous duty and 500°F (260°C) intermittent use.

High temperature connector bodies (All high temperature
connector bodies are color coded RED) are made of a
highly stable and inert silicone-based thermoset com-
pound that will withstand ambient temperatures to 800°F
(425°C) continuous duty and 1000°F (540°C) intermit-
tent use. These units have proven durable in the presence
of radiation, and their low-outgassing properties also
make them highly satisfactory for use under vacuum.

Surface mounting and stacking, if required, can be made
by use of molded-in clearance holes.

Shield terminals provide isolated connections of the
shield circuit via the built-in sheath-to-shield link.

(216) 941-6200
FAX: (216) 941-6207



RMOCOUPLE CONNECTORS

Mini 3-Pole Plugs & Jacks

3-POLE PLUGS AND JACKS

Hi-Temp Mini 3-Pole Plugs & Jacks

Code No. | $/Each Description géi‘:;::;; Code No. | $/Each Description géi‘;%‘:ﬁ;
1261-* 3.80 Mini 3-pole Plug A 1361-* 6.50 H/T Mini 3-Pole Plug B
1211-* 4.75 Mini 3-pole Jack 1311-* 8.00 H/T Mini 3-Pole Jack

*-Thermocouple Type Code *-Thermocouple Type Code
T.J,E.KN,R,S,U,123 T.J.EK.N,R,S,U,123
Please note accessory options Please note accessory options
“C” Mini 3-Pole Plugs & Jacks “C” Hi-Temp Mini 3-Pole Plugs & Jacks
(Tungsten 5% Re/Tungsten 26% Re) (Tungsten 5% Re/Tungsten 26% Re)

Code No. | $/Each Description gé:z%l::;; Code No. | $/Each Description gé?:;%‘:;;
1261-C 4.80 Mini 3-pole Plug B 1361-C 7.50 H/T Mini 3-Pole Plug B
1211-C 575 Mini 3-pole Jack 1311-C 9.00 H/T Mini 3-Pole Jack

Discount Schedule A Discount Schedule B
Quantity Factor Quantity Factor
1-14 NET 1-14 NET
15-49 .90 15-49 .90
50-99 .85 50-99 .85
100-249 .80 100-249 .80
250-499 .75 250-499 75
500-999 .70
1000-1999 .65
2000+ .60

T/C | Connector | Connector Shield Body

Type | Positive (+) | Negative (-) | Terminal Color

Code | T/C Alloy T/C Alloy Alloy Code
T Copper Constantan Copper Blue
J Iron Constantan Copper Black
E Chromel Constantan Copper Violet
K Chromel Alumel Copper Yellow
N Nicrosil Nisil Copper Orange ‘
R Copper #11 Alloy Copper Green ; ‘ i
S Copper #11 Alloy Copper Green Plug E -
U Copper Copper Copper White Mini 3-Pole Mini 3-Pole
C #4065 Alloy | #426 Alloy Copper Brown

1,2,3 | Copper Copper Copper White

ALL HI-TEMP CONNECTORS Red

Gold plated contacts available at $1.50 per circuit. Add to list price.
Use suffix "G" (i.e. 1261-K-G).

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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PO - AND JA f SSOR
Accessory Description Typical Installation
Grommet Wire Grip
Discount
Part No. Size $/Each Schedule
1279-030 .030" 0.15 A

1279-062 062" 0.15
1279-090 .090" 0.15

Option 1: Grommet is furnished with each connector at no cost.

Give part number of desired size otherwise 1279-062 is fur-
rished as the standard package.

Mini Braze-on Adapter

Discount
Part No. Size $/Each Pep——
1277-000 blank 0.30 A

1277-040 040" 0.30
1277-062 062" 0.30
1277-090 .090" 0.30
1277-125 125" 0.30

Option 2: Braze-on Adapter is furnished with each connector
at no cost instead of grommets specified. Give part number of
desired size.

Mini Hex Crimp Adapter

Part No. Size | $/Each gch“:‘:u':;
1275-000 | blank | 0.40 A
1275-020 | .020" 1.30
1275-040 | .040" 0.40
1275-062 | 062" 0.40

Mini 3-Pole Crimp Adapter

Discount

Part No. Size $/Each Schedils
1272-062 .062" 1.75 B

1272-125 125" 1.75
Mini 3-Pole Wire Clamp

Discount

Part No. $/Each Schedule
1282 1.25 B

Replacement Shield Link
Discount

Part No. $/Each Notes

Schedule J\
for Plug
1261-006 0.50 for Plug B

1211-006 0.50 for Jack

Shield Links are supplied installed at no cost when a mini 3-pole
plug or jack is ordered.
for Jack

Since 1952
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Catalog Number 1437

RMOCOUPLE CONNE
NI 3-POLE STRIPA

COMPLETELY
FRONT FASTENING

L L] L] Ready for installation,
Em s = T-nuts are out of the
Em Em o way at bottom of track.
& i - S ible f
crews accessible from
[ L L the front draw T-nuts
up metal track and hold
v p them tight against back
wall.
MAX. PANEL
: £ v y. v y. y. =7 \ THICKNESS
o o o o O o o o
- = PANEL |NUMBER | CUTOUT
[ 6 O O R O LenaTh | ""OF " | Dmen:
AR CIRCUITS b
I cr | 1% 2 1%
_______________ | 216 3 11546
AR ‘B 2% 4 2%
i i ;
5 PANEL MOUNTING CUTOUT F 8%s 5 3%
1 21
| y FrEy. A 4% 6 4
ol TN S WA A RN WAL BN DG A D o s J _ 4% 7 4146
5% 8 5%
Stripanels available 2 to 8 circuits.
Color Coded. | cALIB. INSERT MAT'L. ALLOY COLOR |
For cutouts - does not require additional mouniing frame | MARK | POSITIVE NEGATIVE GROUND il
or holes 9 : J IRON CONSTANTAN COPPER BLACK
Stripanels can be wired and installed compleiely from ; ESP;?_“ C‘i’:SLAETfN SSEEES YELL:J;W
front. Patented self-contained fastening devise, “T-Nut”, WHRO
is permanently attached, simplifies mounting, holds tight. N NICROSIL NISIL COPPER | ORANGE
Patent No. 3046516. R COPPER #11 ALLOY COPPER GREEN
Thermocouple type and circuit numbers are marked on S SRl
face of Stripanel. Stripanels are numbered starting from E |CHROMEL™ | CONSTANTAN | COPPER | VIOLET
“1” unless specified otherwise. U COPPER COPPER COPPER WHITE
Stripanels are molded of glass filled thermoset compounds C [#405ALLOY| #426ALLOY | COPPER | BROWN
(will not melt) for high strength and dependability. The 1,2,3* | (2) COPPER | (3)COPPER | (1) COPPER | WHITE
color coded panels will withstand ambient temperatures to (ALL HI-TEMP CONNECTORS) RED

400°F (205°C) continuous and 500°F (260°C) intermittent.
High-Temperature panels (All Hi-Temp panels are color
coded red) will withstand ambient temperatures to 800°F
(425°C) continuous and 1000°F (540°C) intermittent.
1211/1311 Mini 3-Pole Jacks slide and lock in stripanel
frame.

I Since mszl
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*for RTD 3-wire applications
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THERMOCOUPLE CONNECTORS
MINI 3-POLE STRIPANEL®
MINI 3-POLE
HI-TEMP 3-POLE TO ORDER:
PART | /eacy |Discount| N 1) Give Stripanel No. 1437 - 8 - K
NUMBER SCHEDULE| (7] | m 2) Specify No. of Circuits ___1
3) Specify T/C Type by Code
1437-2-(X) | $13.00 A &) mn, 4) For Vertical Stripanels Add
1537-2-(X) | 20.00 B 1 m Suffix “V" eg. 1437 -8 -K-V
h —_ 5) For High-Temp Stripanels: 1537 - 8 - K
n 6) Availability: J,K,T,N,E,R,S,U,RTD;
also “C” EXCEPT ADD $1.50 to
0 [ 2] iz} circuit price with maximum .75 discount
N ) m| m m | factor for regular or hi-temp.
. tm m m 117 . %L
1537-3-(X) | 30.00 B = = = DISCOUNT SCHEDULE “A
les et | QUANTITY* FACTOR
[ k] [+ | [ | 114 NET
15-49 90
50-99 85
[ 1] 2] 2] [ 4] 100-249 80
‘ _- o] 250-499 75
1437-4-X) | 2600 A M w ey m 50009 70
1537-4-(X) | 4000| B 10 i i ﬂ 2000+ 60
.Ln L[__];j_,‘ o ™ *No. of circuits
o K] K] DISCOUNT SCHEDULE “B”
QUANTITY* | FACTOR
] 2] 2] [ 4] 1-14 NET
1437-5-(X) | 3250 A M| m ’ IR Loy o
5. ‘ 100-249 80
1537-5-(X) | 50.00 B 11 mu} | tnj ﬂ e o
..'_:n 1'_]3_, o m *No. of circuits
L o LK K] THERMOCOUPLE | COLOR
TYPE CODE
1] 2] B | T BLUE
1437-6-(X) | 39.00| A m ml (W m - VO
6 ' K YELLOW
1537-6-(X) | 6000| B = J = H ﬂ . LW
. s GREEN
L bt = o R GREEN
e BROWN
b g E3 i i L U WHITE
ALL HI-TEMP RED
p— 1] (2] 2] [ 4| 5 | 6 | 7|
7-(X) | 4550 A e T = o = =
1537-7-(X) | 7000| B ‘ e : , |
o @ |w { m| (o |m W
1) ! a4} (51 i1 e m)!
— | S
[ K] | [ | [ ¥ | (K}
1437-8-(X) | 5200| A (1] B B O 5] [ 6 | a
1537-8-(X) | 8000 B m| M mg W, (@ |(m 7} i
uﬂ 0| 'm | ﬂ m|  |m b
2 @ @ @m |0 | =
[ ] [ £ [ £ | [ & | K | [ K | [ 1 | [ X |

(X) - TYPE DESIGNATION

Since 1952
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=79 --.E:lf’

Code Number 1438

L]

7 -
@. o

o 1,

/—CENTER MTG. HOLES
PROVIDED WHEN

DIMENSION EXCEEDS
13-1/2*

NUMBER OF CIRCUITS PER ROW D B HI-TEMP

234567a91011121314151553‘;%%#;‘:%F;“slgf

1234|567 |8|9|10]11]12]13 (1415 16| 2% .

2] 4| 68|10 12(14|16(18 |20 |22 (24 |26 |28 (30 |32 || Se’ | B | o000 | o150
o| 3| 6| 9(12[15|18[21]|24(27|30|33 (36|39 |42 (45 |48 || S¥ | AW per per
E 4] 8|12( 16| 20|24 (2832|3640 |44 |48 |52 |56 [60 [64 || Sphe | O’ | G| circu
W| 5] 10| 15[ 20| 2530|3540 455055 6065|7075 |80 Se | Sk | Dise. | Disc.
| 6] 12| 18( 24| 30| 3642|4854 |60 (66|72 |78 84|90 06 || 1OVe' | e’ | Sched.| Sched.
S| 7] 14| 21| 28] 35| 42| 40| 56|63 |70 |77 [84 |91 |58 [105[112 . g (R ol ” -
2 8] 16( 24| 32( 40| 48| 56| 64|72 |80 88 96 [104[112{120 |128| 13%e’ | 12l

9 18( 27| 36| 45| 54| 63| 72| 81| 90 | 99 |108[117 126 [135 [144 || 1A% | 14

10} 20| 30 40| 50| 60 70| 80 [ 90 |100|110{120|130 140 (150 |160 || ASTee’ | 137e"

WIDTH | ~8| 2|08 | 92| 78|52 [ LB |n8 |0k |of | 8 | 28| 28| 78 Other arrangements
- PP SO RN g I O T ) I | T T T available—Consult
CUTOUT | 52 | 2 | E | 25 | 3F |55 |S0F |28 Sk | 28 |08 | oFF |5ef | oRE |1 £ Pty
WIDTH | 72 [ B |08 | 0B [ w2 | S8 |03 | of |oF |n2|of | o8 [oF 28|78
Stripanels with mounting frames can accommodate virtu- TO ORDER:

ally any number of circuits.
One-piece mounting frame is made of 3/32" thick rigid
steel with flat black finish.

® For specifications see Stripanel 1437 section.
® For frame sizes other than those in table consult Factory.
* Horizontal rows are assumed unless specified vertical by

the suffix “V* which are numbered from top to bottom: e.g.
1438-4x12-48-K-V.

Stripanels with mounting frames will withstand ambient
temperatures of 400°F (205°C) continuous and 500°F
(260°C) intermittent. Hi-Temp panels will withstand ambient
temperatures to 800°F (425°C) continuous and 1000°F
(540°C) intermittent.

Since 1952

1) Give Stripanel No. —— > 1438-4x12-48-K
2) Specify No. of Horizontal Rows ——4 I

3) Specify No. of Circuits per Row.

4) Give Total Number of Circuits |
5) Specify Thermocouple Type Code

6) For Vertical Rows Add Suffix “V”, e.g. 1438-4x12-48-K- V
7) For Hi-Temp Stripanel In Frame: 1538-4x12-48-K

*(Use discount schedule on next page for stripanels with mounting
frames.)

8) Availability: JK,T,N,E,R,S,U,RTD; also “C” EXCEPT ADD
$1.50 to circuit price with maximum .75 discount factor
for regular or hi-temp.

(216) 941-6200

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207
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CONNECTORS
MINI 3-POLE — 19" RACK-MOUNTED STRIPANEL®

Code Number 1441

-

30"

L

L Universal 19" Rack
Steel Frame

e Universal 19" Rack accepts 2 to 24 circuits of 1437
Stripanels.

e Circuits can be added in the field without changing frame.

¢ 19" Rack Frame is made of sturdy 10 ga. steel that will not
flex in use. Standard frame is flat black, High-Temp frame
is bright silver finish.

® Thermocouple type and circuit numbers are marked on
face of Stripanel and polarity identification on the back.
Stripanels are numbered starting from “1” unless specified
otherwise.

® Stripanels are molded of glass filled thermoset compounds
(will not melt) for high strength and dependability. The color
coded panels will withstand ambient temperatures to 400°F
(205°C) continuous and 500°F (260° C) intermittent. High-
Temperature panels (All Hi-Temp panels are color coded
red) will withstand ambient temperatures to 800°F (425°C)
continuous and 1000°F (540°C) intermittent.

® For corrosive applications, gold plated inserts are available.
Caution — system errors can result from use of plated
contacts if significant thermal gradients exist at connector.

TYPE INSERT MAT’L. ALLOY COLOR
CODE | POSITIVE NEGATIVE GROUND CODE
J IRON CONSTANTAN COPPER BLACK
T COPPER CONSTANTAN COPPER BLUE
K CHROMEL™ ALUMEL™ COPPER YELLOW
N NICROSIL NISIL COPPER ORANGE
R COPPER #11 ALLOY COPPER GREEN
S COPPER #11 ALLOY COPPER GREEN
E CHROMEL™ | CONSTANTAN COPPER VIOLET
u COPPER COPPER COPPER WHITE
Ct |#405ALLOY | #426 ALLOY COPPER BROWN
1,2,3* | (2) COPPER (3) COPPER (1) COPPER WHITE
(ALL HI-TEMP CONNECTORS) RED

*for RTD 3-wire applications

t For type “C" add $1.50 per circuit to list price. Schedule “B" discount applies for regular or
high temp.

Gold plated inserts are available at $1.50 per circuit added to list price. Use suffix"G"
(i.e. 1441-24-K-G).

Since 1952
M MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

TO ORDER:
1) Give Stripanel No. > 1441 - 24 - K
2) Specify No. of circuits 4 I
3) Specify Thermocouple Type by Code
4) For Hi-Temp Stripanel: 1441 - 24 - K
Price
Standard 1441 Frame & Stripanel
1441 Std. Frame @ $50.

Std. Circuits @ $6.50/circuit, discount sched. “A" applies
Hi-Temp Frame & Stripanel

1541 @ $60.
Hi-Temp Circuits @ $10./circuit, discount sched. “B” applies
Example:
1441 - 24 Frame $50.
(24) Std. Circuits @ $6.50 156.
Total Price (1437 - 24) $206.

DISCOUNT SCHEDULE “A”

QUANTITY FACTOR
1-14 NET
15-49 .90
50-99 .85
100-249 .80
250-499 75
500-999 .70
1000-1999 65
2000+ .60

DISCOUNT SCHEDULE “B”

QUANTITY FACTOR
1-14 NET
15-49 .90
50-99 .85
100-249 .80
250+ 75

(216) 941-6200
FAX: (216) 941-6207



CcO
FULL S

-7!16"& PLUG
£36.51)

\ ;

also available

*Color coded body molded of
thermoset compounds (will not melt)
for continuous 400°F use.

eHigh temperature bodies for use to 800°F

NECTORS
ZE — 3-POLE

Oval
wire
entrance

JACK

(y

U Strong tubular = -7 *E
W A s/ pom N D e
(36.51) (3.97) ‘ e o Large head
b S terminal
7/16" ol _/ o screws
ollet ;
1/2" (V \< 111 type & Molded-in T/C
3/16" dia. (11.11) inserts type and
(4.76) polarity
(Millimeter dimension) aymbole
FULL SIZE 3-POLE FULL SIZE HIGH-TEMPERATURE 3-POLE
DISCOUNT DISCOUNT
CODE NO. | PRICEEA. | DESCRIPTION SCHEDULE CODE NO.|PRICE EA.| DESCRIPTION |COLOR CODE SCHEDULE
1061 - * $4.40 3 Pole Plug 1161-* | $8.20 HT 3 Pole Plug
1051 - 1 7.20 Solid Pin Plug A n&1=1 10.20 | HT Solid Pin Plug RED B
1011 ~* 7.00 3 Pole Jack 1A =-* 10.50 HT 3 Pole Jack

*-Tubular Pin Availability: J,K,T,N,E,R,S,U,RTD; also “C" EXCEPT ADD $1.50 lo price of plug
or jack with maximum .75 discount factor for regular or hi-temp.
t-Solid Pin Availability: J,K,T,E,R,S,U,RTD.

e 3-Pole Connector plugs and jacks are made to exacting
specifications to provide rapid, dependable connections
between thermocouples and extension wires, with ground
wires an integral part of the system. Also ideal for 3-wire RTD
applications.

Alloys of prongs and inserts match ANSI calibrations to
maintain sensing accuracy. Alloy, polarity and ground are
identified by symbols molded into body.

Connector bodies molded of glass filled thermoset com-
pounds (will not melt) for high strength and dependability.
The color coded Connectors will withstand ambient tem-
peratures to 400°F (205°C) continuous and 500°F (260°C)
intermittent. High-temperature Connectors (All Hi-Temp
Connectors are color coded red) will withstand ambient
temperatures to 800° F (425°) continuous and 1000°F (540°C)
intermittent.

Inserts are spring loaded collet type to assure positive full
contact with the negative insert larger making it virtually
impossible to mismate.

MOUNTING HARDWARE

¥ ’i@

All screws mount from
top into threaded

For corrosive applications, gold or nickel plated prongs and
inserts are available. Caution — system errors can result from
use of plated contacts if significant thermal gradients exist at
connector.

For gold plating use suffix "G” (i.e. 1061-K-G) @ $1.50 add to list.
For nickel plating use suffix “P” (i.e. 1061-K-P) @ $0.75 add to list.

TYPE INSERT MAT’L. ALLOY COLOR
CODE | POSITIVE NEGATIVE GROUND CODE
J IRON CONSTANTAN COPPER BLACK
T COPPER CONSTANTAN COPPER BLUE
K CHROMEL™ ALUMEL™ COPPER YELLOW
N NICROSIL NISIL COPPER ORANGE
R COPPER #11 ALLOY COPPER GREEN
S COPPER #11 ALLOY COPPER GREEN
E CHROMEL™ | CONSTANTAN COPPER VIOLET
U COPPER COPPER COPPER WHITE
C #405 ALLOY| #426 ALLOY COPPER BROWN
1,2,3* | (2) COPPER (3) COPPER | (1) COPPER WHITE
(ALL HI-TEMP CONNECTORS) RED
*for RTD 3-wire applications

DISCOUNT SCHEDULE “A”

bottom plate QUANTITY FACTOR
(no loose nuts) 114 NET
15-49 .90
Nickel plated ; l‘,l 138:329 gg
steel construction ‘-ilf 5
3 compression type 250-499 75
y__—— ritling . 500-999 70
Strain relief for 1000-1999 65
For cable to 3/8" dia. insulated wire 2000+ .60
COMPRESSION ADAPTER
(metal sheathed T/C to 3-Pole) CABLE CLAMP WIRE CLAMP
CODE NO.| PRICE EA. | DISC. SCH. | |CODE NO.| PRICE EA. | DISC. SCH. | |CODE NO.| PRICE EA. | DISC. SCH. DISCOUNT SCHEDULE “B”
1072-* $2.10 B 1082 $1.35 B 1086 $1.35 B QUANTITY FACTOR
Specify T/C Sheath Dia: Blank, .040", 062", 125", 187", 250", 312", 375" 1-14 NET
*Code: 000, 040, 062, 125, 187, 250, 312, 375 15-49 .90
No nut j 50-99 .85
or ferrule 100-249 .80
250+ .75

Since 1952
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CONNECTORS
FULL SIZE — 3-POLE — HEX BODY
PLUG e Color coded body molded of
AN

JACK

thermoset compounds (will not melt)
for continuous 400°F use.

Hex body for hex
sheath adapter

Strong tubular

or solid pins
available
/— 5/32" dia.
1-7/16 A\ (3.97)
(36.51) Large head screws
N v and terminal
: . " barriers
2 LA 7/16
1/2" (12.7) \J‘%((m 1) Collet type “—— Molded-in type and
3/16* dia (11.11) L polarity identification
(4.76) (Millimeter dimension)
FULL SIZE 3-POLE — HEX BODY HIGH-TEMPERATURE 3 POLE — HEX BODY
CODE NO. | PRICE EACH | DESCRIPTION DISC. SCHED. CODE NO. PRICE EACH DESCRIPTION
1067 - * $4.40 3 Pole Plug Hex Body Connectors are not available in high temperature
1057 - 1 7.20 Solid Pin Plug A use regular connectors for this application
1017 - * 7.00 3 Pole Jack

* - Tubular Pin Availability: J,K,T,N,E,R,S,U, RTD; for “C" type add $1.50 to price of

e 3-Pole Connector plugs and jacks are made to exacting
specifications to provide rapid, dependable connections

plug or jack with maximum .75 discount factor for regular or hi-temp. Discount
schedule “B" applies.

1 - Solid Pin Availability: J K,T,E,R,S,U,RTD.

1 - Braze-on adapters can be ordered with connector at no extra charge - Specify
sheath size

2 - Crimp-on adapters must be ordered separately

between thermocouples and extension wires, with ground
wires an integral part of the system. Also ideal for 3-wire RTD
applications.

Alloys of prongs and inserts match ANSI calibrations to

maintain sensing accuracy. Alloy, polarity and ground are TYPE Ll T COLOR
identified by symbols molded into body. CODE | POSITIVE NEGATIVE GROUND CODE
e Connector bodies molded of glass filled thermoset com- J IRON | CONSTANTAN | COPPER | BLACK
pounds (will not melt) for high strength and dependability. T COPPER | CONSTANTAN | COPPER BLUE
The color codecl Conneoctors will withstand amubient ttzm— K IcHROMEL™| ALUMEL™ COPPER | YELLOW
{)net;e:tmuirﬁgntto 400°F (205°C) continuous and 500°F (260°C) N NICROSIL NISIL COPPER | ORANGE
e |nserts are spring loaded collet type to assure positive full R COPPER #11 ALLOY COPPER GREEN
contact with the negative insert larger making it virtually S COPPER | #11ALLOY COPPER GREEN
impossible to mismate. E CHROMEL™| CONSTANTAN COPPER VIOLET
e For corrosive applications, gold or nickel plated prongs and u COPPER COPPER COPPER WHITE
oishiintpaion s i b b bl GBI SRRIOY | DOPRER. | BRI
ot s . g 12,3 |(2) COPPER| (3) COPPER | (1) COPPER | WHITE

For gold plating use suffix “G" (i.e. 1061-K-G) @ $1.50 add to list. *for ATD 3-wire applications

For nickel plating use suffix “P" (i.e. 1061-K-P) @ $0.75 add to list.

BRAZE ADAPTES MOUNTING HARDWARE
CODE NO. | PRICE EACH | DISC. SCHED.
1077-* $0.30 A

B

Specify Size: Blank, .040", .062", .090", .125", .187", .250"
*Code: 000, 040, 062, 090, 125, 187, 250, q SEpY
Can be included w/Connector at no extra charge \4 @ D(:DSUC.:A::I:‘T-"YSCHE:A%LTI'EO:
HEX-CRIMP ADAPTER ‘6 114 NET
CODE NO. | PRICEEACH | DISC. SCHED. - - \ 15-49 90
- ower crimping 50-99 85
1975» $0.40 A equipment (y 100-249 '80
Specify Size: Blank, .040", .062", .125", .187" recommended.) ,//A ',‘ 250-499 75
*Code: 000, 040, 062, 125, 187 /%_J ﬁ X 500-999 70
Cannot be included w/Connector price ; é\ e
7 1000-1999 .65
NEOPRENE WIRE GRIP BUSHING / o 2000+ 60

CODE NO. PRICE EACH DISC. SCHED.
1079 $0.15 A

One included with each connector at no extra charge

o

Since 1952
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CONNECTORS
FULL SIZE — 3-POLE STRIPANEL®

Catalog Number 1034

i
iy,

Stripanels available 2 to 12 circuits in even number of circuits.
Color Coded.
For cutouts - does not require mounting frame or holes.

Stripanels can be wired and installed completely from front.
Patented self-contained fastening devise, “T-Nut”, is perma-
nently attached, simplifies mounting, holds tight. Patent No.

3046516.

Thermocouple type and circuit numbers are marked on face
of Stripanel and polarity identification on the back. Stripanels
are numbered starting from “1” unless specified otherwise.
Stripanels are molded of glass filled thermoset compounds
(will not melt) for high strength and dependability. The color
coded panels will withstand ambient temperatures to 400°F
(205°C) continuous and 500°F (260°C) intermittent. High-
Temperature panels (All Hi-Temp panels are color coded red)
will withstand ambient temperatures to 800°F (425°C) con-
tinuous and 1000°F (540° C) intermittent.

Inserts are spring loaded collet type to assure positive full
contact with the negative insert larger making it virtually
impossible to mismate.

For corrosive applications, gold plated inserts are available.
Caution — system errors can result from use of plated contacts
if significant thermal gradients exist at connector.

Since 1952

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111
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GND.
POS.
21
4 NEG.
.
32
PANEL |NUMBER [cUTOUT
LENGTH| OF | DIMEN.
A" [cIrculTS| "cC"
1% 2 1%
3 4 2%
a% | 6 4%
6 8 53¢
™ 10 7%
9 12 8'%e

SELF-CONTAINED FASTENING DEVICE

LN

B

z MAX. PANEL g
THICKNESS
€ 1000Co00n0c
a0
P
COMPLETELY

Ready for installation,
T-nuts are out of the
way at bottom of track.

FRONT FASTENING
Screws accessible from
the front draw T-nuts up

metal track and hold
them tight against back
wall.
TYPE INSERT MAT'L. ALLOY COLOR
CODE | POSITIVE NEGATIVE GROUND CODE
J IRON CONSTANTAN COPPER BLACK
T COPPER CONSTANTAN COPPER BLUE
K CHROMEL™ ALUMEL™ COPPER YELLOW
N NICROSIL NISIL COPPER ORANGE
R COPPER #11 ALLOY COPPER GREEN
S COPPER #11 ALLOY COPPER GREEN
E CHROMEL™| CONSTANTAN COPPER VIOLET
u COPPER COPPER COPPER WHITE
C #405 ALLOY| +#426 ALLOY COPPER BROWN
(ALL HI-TEMP CONNECTORS) RED

(216) 941-6200

FAX: (216) 941-6207




CONNECTORS
FULL SIZE — 3-POLE STRIPANEL®

STANDARD 3-POLE/ TO ORDER:
HI-TEMP 3-POLE 1) Give Stripanel No. 1034 - 8 - K
CODE DISCOUNT 2) Specify No. of Circuits

numser | PRICE | seuppuLE 3) Specify T/C Type by Code

4) For Vertical Stripanels Add
Suffix “V"eg. 1034 - 8 - K - V

5) For High-Temp Stripanels: 1134 - 8 - K

6) Availability: J,K,T,N,E,R,S,U, also “C" EXCEPT ADD
$1.50 to circuit price with maximum .75 discount
factor for regular or hi-temp.

7) Gold plated inserts are available at $1.50 per
circuit added to list price. Use suffix “G”
(i.e. 1034-6-K-G).

1034-2-(*) | $15.00 A
1134-2-(*) | 24.00

Hi-Temp Stripanels are as shown color coded “RED"”
/ Standard 3-Pole Panels are color coded (See Page 13)

DISCOUNT SCHEDULE “A”
QUANTITY | FACTOR
1034-4-(*) | $30.00 A 1-14 NET
1134-4-(*) | 48.00 é?y_gg 'gg
100-249 80
250-499 75
500-999 70
1000-1999 65
2000+ 60
1034-6-(*) | $45.00 A DISCOUNT SCHEDULE “B”
M 5 QUANTITY | FACTOR
1-14 NET
15-49 90
50-99 85
100-249 80
250+ 75
1034-8-(*) | $60.00 A

1134-8-(*) | 96.00

1034-10-(*) $75.00 A

1134-10-(*)| 120.00

1034-12-(*)| $90.00 A

1134-12-(*)| 144.00

*TYPE CODE

Since 1952
(216) 941-6200
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CONNECTORS
FULL SIZE — 3-POLE STRIPANEL® WITH MOUNTING FRAME

CODE NUMBER 1035 - j

Y.228 MTG. HOLE (TYP) 32
El
32

[ —

FH
[~~~ CENTER HOLES PROVIDED
WHEN DIMENSION
EXCEEDS 13-1/2"
O I O
Fw -
Dimension for Panel Assembly
C,,AND C,, ARE MOUNTING CUTOUT DIMENSIONS
CIRCUITS PER ROW
2 /a /s /s /w/2/u/16/15/n/n/n
o5 .’3:“,3350 éi‘_i::
A ©ofTifiifTi/ 1] PRICE (3-Pole)
G Y oY o) o Standard | Hi-Temp
Fu = 34"
1 B = 21/:,, 2| 4| 6| 8|10|12 |14 |16 |18 | 20| 22| 24
Fy = 5%"
2 B = 41/:,, 4| 8|12 |16 20 |24 |28 |32 |36 |40 | 44| 48
Fy = 73"
3 H 4 6 (1218|124 | 30 |36 |42 |48 (54 (60| 66| 72
Cu = 6%"
Fy = 10" 1035 1135
g 4 Cy = 9" 8 |16 |24 (32| 40 |48 |56 |64 | 72 | 80 | 88| 96 $9.00 $13.50
2 = " per per
- Fy = 12V, ey T
= 5 "= {3« |10 (20 |30 | 40| 50 | 60 | 70 | 80 [ 90 |100|110| 120 | Gircuit Circuit
& Cu.= 111
G g |Fu = 1%" |15 |04 |36 |48 60|72 84|06 |108]120]132] 144| Disc Disc.
o — qq1." A L
= Cu = 13% Sched. Sched.
2 Fu = 16%" g ugy
7 Cy = 153" 14 |28 | 42 | 56 | 70 [ 84 | 98 |112} 126 | 140| 154| 168
8 EH i 12? 16 | 32 | 48 | 64 | 80 | 96 [112|128| 144 |160(176| 192
G =
9 [Fn = 21%" |45 |36 |54 | 72| 90 |108|126|144| 162 180|198 216
Cy = 201"
10(FH = 28%" 1509 | 40| 60 | 80| 100|120 140 160| 180|200 220| 240
Cy = 221,
e Stripanels with mounting frames can accommodate virtually TO ORDER:
any number of circuits. 1. Give Stripanel No.——> 1035 - 4X12 - 48 - K
¢ One-piece mounting frame is made of 3/32" thick rigid steel 2. Specify No. of Horizontal Rows 4 ]
with flat black finish. 3. Specify No. of Circuits per Row
» For specifications see Stripanel 1034 section. ; gave I{;t]a-lll]Number olf ?rcu'tcsod
For fra : ; . Speci ermocouple Type e
° .r me sizes other than those in table c?c?nsult F_actory. 6. For Vertical Rows Add Suffix “V"
° Hor_lzontal rows are assumed unless specified vertical by the eg.1035-4x12-48-K-V
SU“'?OQXE) Wr;?:leafi gur&be\fjed from top to bottom: 7. For Hi-Temp Stripanel In Frame: e.g. 1135 - 4 x 12 - 48 - K
€.g. RS AR o 8. Availability: JK,T,N,E,R,S,U, also “C" EXCEPT ADD $1.50
e Stripanels with mounting frames will withstand ambient to circuit price with maximum .75 discount factor for
temperatures of 400°F (205°C) continuous and 500°F regular or Hi-Temp.
(260°C) intermittent. Hi-Temp panels will withstand ambient 9. Gold plated inserts are available at $1.00 per circuit added
temperatures to 800°F (425°C) continuous and 1000°F to list price. Use suffix “G” (i.e. 1035-4x12-48-K-G).

(540°C) intermittent.
Since 1952
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CONNECTORS
FULL SIZE — 3-POLE — 19" RACK — MOUNTED STRIPANEL®

CODE NUMBER 1042

/.

Universal 19" Rack Frame
will not flex in use. Accepts 2 to 24 Circuits
of 1034 Stripanels

Heavy Duty Steel Frame is sturdy,

Universal 19" Rack accepts 2 to 24 circuits of 1034 Stripanels,
less than 24 circuits are supplied with filler sections.

e Circuits can be added in the field without changing frame.

e 19" Rack Frame is made of sturdy 10 ga. steel that will not flex
in use. Standard frame is flat black. High-Temp frame is bright
silver finish.

Thermocouple type and circuit numbers are marked on face
of Stripanel and polarity identification on the back. Stripanels
are numbered starting from “1” unless specified otherwise.

e Stripanels are molded of glass filled thermoset compounds
(will not melt) for high strength and dependability. The color
coded panels will withstand ambient temperatures to 400°F
(205°C) continuous and 500°F (260°C) intermittent. High-
Temperature panels (All Hi-Temp panels are color coded red)
will withstand ambient temperatures to 800°F (425°C) con-
tinuous and 1000°F (540°C) intermittent.

¢ Inserts are spring loaded collet type to assure positive full
contact with the negative insert larger making it virtually
impossible to mismate.

For corrosive applications, gold plated inserts are available.
Caution — system errors can result from use of plated contacts
if significant thermal gradients exist at connector.

TYPE INSERT MAT’L. ALLOY COLOR

CODE | POSITIVE | NEGATIVE | GROUND | CODE
J IRON CONSTANTAN | COPPER | BLACK
T COPPER | CONSTANTAN | COPPER BLUE
K | CHROMEL™ | ALUMEL™ COPPER | YELLOW
N NICROSIL NISIL COPPER | ORANGE
R COPPER #11ALLOY | COPPER | GREEN
s COPPER #11ALLOY | COPPER | GREEN
E | CHROMEL™ | CONSTANTAN | COPPER | VIOLET
u COPPER COPPER COPPER WHITE
C* |#405ALLOY| #426ALLOY | COPPER | BROWN

(ALL HI-TEMP STRIPANELS) RED

*For type "C" add $1.50 per circuit. Schedule B applies for regular or hi-temp.
Gold plated inserts are available at $1.50 per circuit added to list price. Use suffix “G"

(i.e. 1042-24-K-G).

Since 1952

TO ORDER:

1. Give Stripanel No. = §
1042 - 24 - K
2. Specify number of circuits %
3. Specify Thermocouple
Type by Code
4. For Hi-Temp Stripanel: 1142 - 24 - K
Price:

Standard 1042 Frame & Stripanel
1042 Std. Frame @ $50.
Std. Circuits @ $7.50/circuit
Discount Schedule “A” applies
Hi-Temp Frame & Stripanel
1142 @ $60.
Hi-Temp Circuits @ $12.00/circuit
Discount Schedule “B” applies

Example:
1042-24 Frame $50
(24) Std. Circuits @ $7.50 180
Total Price (1041-24) $230

DISCOUNT SCHEDULE “A”
QUANTITY FACTOR

1-14 NET
15-49 .90
50-99 .85

100-249 .80
250-499 .75
500-999 .70
1000-1999 .65
2000+ .60

DISCOUNT SCHEDULE “B”
QUANTITY FACTOR

1-14 NET
15-49 .90
50-99 .85

100-249 .80
250+ 5

(216) 941-6200

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111  FAX: (216) 941-6207



Each lug has stamped-in
designation of thermo-
couple type and polarity
e.g. JP = Type J positive
JN = Type J negative
(Exception “CU" uncom-
pensated is not designated)

Each lug has stamped-in
designation of thermo-
couple type and polarity
e.g. JP = Type J positive
JN = Type J negative
(Exception “CU"” uncom-
pensated is not designated)

PART NO.

PRICE-SET HOLE SPACING | FITS CINCH NO.

2140 - (*)

$1.20 5/16 140

B |

(*) Specify type J K,T,E,R,S,CUN

PART NO. PRICE-SET HOLE SPACING | FITS CINCH NO. DISCOUNT SCHEDULE|
2141 - () $1.20 27/64 141 B
(*) Specify type J,K.T,E,R,S,CUN
TERMINAL LUGS WITH BARRIER STRIP
= (2L 3
e 20 Terminals/10 Thermocouple [~s—CO¥ERALL DI, = (sz) * (a) X NO. OF TERMINALS
Circuits max per strip 13 3 3
: — == |—& MOUNTING HOLE DIM.= (=) + (=] x NO. OF TERMINALS
* Molded of bakelite 32 (a) (s) PART NO. PRICE-CIRCUIT

e Strips are shipped fully
assembled with terminal
lugs mounted

* 5-40 B.HD. Screws 5

¢ Cinch No. 140

¢ Hole Spacing 5/16" i

e 20 Terminals/10 Thermocouple
Circuits max per strip

* Molded of bakelite

e Strips are shipped fully
assembled with terminal
lugs mounted

* 6-32 B.HD. Screws 1

¢ Cinch No. 141 I's

* Hole Spacing 27/64"

@_FRF@Q _____
L\‘ O

gi ) P_\:l‘_( D\\‘( k

OVERALL DIM. = (%) + (I%) x NO. OF TEAMINALS ———==|

MOUNTING HOLE DIM. = (7) + (—) x NO. OF TERMINALS —-T

BS-2140-(*)-( )

$3.00

(*) Specity type J K,T,E,R,S,CUN

(

) Specify number of thermocouple circuits

Discount Schedule “B" applies

PARTNO.  |PRICE-CIRCUIT

BS-2141-(*)-( ) |

$3.00

TERMINAL SPADE LUGS

(*) Specity type J,K,T,E,R.S,CUN

(

) Specify number of thermocouple circuits

Discount Schedule “B" applies

Each spade lug has stamped-in desig-

nation of thermocouple alloy type.
e.g. CH = CHROMEL

AL = ALUMEL
= IRON
CO = CONSTANTAN
CP = COPPER
Il = ALLOY Il
NP = NICROSIL
NN = NISIL

Fits 6-32 (CINCH-141) Terminal
Screws. Accepts up to 18 ga. wire
for crimp connection.

Since 1952,

19

/)\64

DISCOUNT SCHEDULE “B”
QUANTITY** FACTOR
PART NO. PRICE - EACH | DISC. SCHED. 1-14 NET
\< SL-2141-(*) $0.45 B ;g-gg -gg
(*) Specify thermocouple alloy 100-249 :80
250+ .75

MANUFACTURING CORPORATION 12404 TRISKETT ROAD CLEVELAND, OHIO 44111

F-34

**Quantity based on total number of circuits
per order of terminal lugs or lugs with barrier
strip. Total no. of pieces of terminal spade
lugs.

(216) 941-6200
FAX: (216) 941-6207



CONNECTORS
SELECTOR SWITCHES

—Available in 2 to 40 positions
—2 Pole and 3 Pole circuits with “OFF" position

—Silver plated blades and contacts with self-cleaning wiper
action and low contact resistance

—Terminals are silver plated brass numbered circuits with
polarity identification

—"OFF" position has terminals available for shorting input
circuit when using it with a digital meter (Not available on
3-Pole)

—High impact GE Noryl™ case

—Break before make SW3-2 through SW3-10

—Make before break SW3-12 through SW5-40
and SWT-6 through SWT-36

—Pistol grip knob is available @ $10. (suffix PG)
i.e. SW3-10-PG @ 113.+10 = $123.

#18 DRILL (.1695 DIA.)

4 PLAGES EO. SPACED NO. POS. CODENO. |PRICE
ON 3.710 DIA. B. C. X :& 2 SW3-2 $ 95.
; 3 SW3-3 97.
o /< 4 SW3-4 103.
— Lo 5 SW3-5 105.
;EL 6 % SW3-6 108.
> 8 o SW3-8 110
] 3.187 DIA. RN 2 T SW3-10 113,
| > 12 SW3-12 119.

e b e 4o 14 SW3-14 124.
— 2% - - 16 SW3-16 128.
PANEL CUTOUT 18 Sw3-18 133,

e 20 SW3-20 136.

NO. POS. CODENO. |PRICE

~——T 24 SW5-24 $145,
annnn ‘% % 28 SW5-28 154,
5.187 DIA. 30 SW5-30 158.
32 SW5-32 162.
36 SW5-36 171.

: Ak 40 SW5-40

[Eelf][s][S)e)e
El=) 1= (][]

5.25 5Q 185.

6 SWT-6 111.

12 SWT-12 131

18 SWT-18 151,

— % 24 SWT-24 168.
- 28 SWT-28 181.

) } 32 SWT-32 195.
— 13— |
#18 DRILL (.1695 DIA.) 45° 36 SWT-36 208.
— 21 I— 4 PLACES EQ. SPACED T
ON 6.540 DIA. B. C.
o ——— S PANEL CUTQUT

Since 1952

(216) 941-6200
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CONNECTORS
MICRO CONNECTOR HEAD

Large head

terminal screws Compression type Compensated
with molded-in mounting directly terminal lugs
barriers to sheath N

Molded-in _
polarity marks }
/‘l

N
b

1" dia. ¢ Body of molded
i thermo-set compound
! (will not melt)

i- y e Color coded
_— e Hi-Temp available ’(1 o \
to 800°F By 12"
-—23/32" “T/32"

SINGLE CIRCUIT SINGLE CIRCUIT WITH BRACKET
MICRO HEAD MICRO HEAD w/MTG. BKT.
CODE NO. PRICE EACH CODE NO. PRICE EACH
2010-()-( ) $4.50 2011-()-( ) $5.00
HI-TEMP MICRO HEAD HI-TEMP MICRO HEAD w/MTG. BKT.
CODE NO. PRICE EACH CODE NO. PRICE EACH
2110-(*)-( ) $8.25 2111-(%)-( ) $9.00
*Specify type J K.T,E,R,S,CUN *Specify type J K,.T,E,R,S,CUN
1-Specify sheath size 1/16, 1/8, 3/16, 1/4 1-Specify sheath size 1/16, 1/8, 3/16, 1/4

Same features
as the single circuit
with molded-in
circuit designators

A+, A—, B+, B— -
{

s % . 4 -
23/32" 5/16"

DUAL CIRCUIT DUAL CIRCUIT WITH BRACKET
DUAL CIRCUIT MICRO HEAD DUAL CIRCUIT MICRO HEAD w/MTG. BKT.
CODE NO. PRICE EACH! CODE NO. PRICE EACH
2210-(")-( 0 $6.00 2211-(")(_ ) $6.50
HI-TEMP DUAL MICRO HEAD HI-TEMP DUAL MICRO HEAD w/MTG. BKT.
CODE NO. PRICE EACH CODE NO. PRICE EACH
2310-((_ ) $9.50 2311-()(_ ) $10.00
*Specify type JK,T.ERS,CUN *Specify type J K.T.E.RS,CUN
1-Specify sheath size 1/16, 1/8, 3/16, 1/4 1-Specify sheath size 1/16, 1/8, 3/16, 1/4
For Mounting directly on thermocouple sheath stem by com- Angle bracket made of nickel plated steel provides means for
pression fitting. Large head brass terminal screws facilitate tight firm surface mounting; can be spot welded fpr permanent
connections. Bodies are molded of high performance thermoset mounting or screw mounted through holes provided.
compounds (will not melt) for high strength and dependability. DISCOUNT SCHEDULE “B”
The color coded micro heads will withstand ambient tempera-
tures to 400°F (205° C) continuous 500°F (260° C) intermittent. sl U el
High-Temperature micro heads (All Hi-Temp micro heads are 1-14 NET
color coded red) will withstand ambient temperatures to 800°F 15-49 90
(425°C) continuous and 1000°F (540° C) intermittent. 50-99 85
100-249 .80
250+ 75
Since 1952,

(216) 941-6200
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CONNECTORS :
MINIATURE WEATHERPROOF HEAD

Thermoset Plastic

— 1
\ / Construction

Thermoset Plastic
Body & Cap

Miniature Weatherproof Connecting Head is designed for termi- 11/2"
nation of single or dual thermocouples, RTD's and strain
gauges. Pipe threads are provided for probe mounting and
extension wire fittings. Probe mount thread accomodates 1/4
NPT or 3/8 NPT. Cover includes gasket to seal against moisture,
and chain to prevent loss. Molded of reinforced thermoset com-
pounds, standard head can be used in ambient temperatures to

350°F (175°C); Hi-Temp head to 800°F (425°C).

1/4 NPT
Four separate connections are provided with individual circuit Wire Entrance Probe Mount
and polarity markings. Jab-In® terminals eliminate looped wire Thread
ends and make wiring easy and positive. Molded channels guide
wire between large-head brass screws and copper terminal
inserts. Accepts wire from 32 ga to 14 ga.
DISCOUNT SCHEDULE “B”
QUANTITY FACTOR PROBE
I NET DESCRIPTION | MOUNT | PARTNO. | PRICE | SSSOUMNT
15-49 90 NHAEAD
50-99 .85 Standard 1/4 NPT 2002 $11.00 B
100-249 80 350°F 3/8 NPT 2003 $11.00
250+ 75
Hi-Temp 1/4 NPT 2102 $17.00 B
800°F 3/8 NPT 2103 $17.00
: : oD | Tsize | PARTNO. | PRICE | Sifnle
Mounting Accessories
. — g 1/8" 1/4 NPT | A14B 125 $4.00
Brasfs Colm?resswn Elttlng :Scltudbgs body, nut 3/16" 1/4NPT | A 14B 187 4.50 "
and ferrule for mounting probe tubing. 1/4" 1/4 NPT | A 14B 250 4.50
3/8" 3/8 NPT | A 38B 375 7.00
1/8" 1/4NPT | F145125
. . - . 3/16" 1/4 NPT | F 145187
Stainless Steel Fixed Fitting for brazing to probe. 1/4" 1/4NPT | F 14S 250 $5.00 B
3/8" 3/8 NPT | F 385375
Wire Grip Fitting provides strain relief and
moisture-proof protection for extension wires
from 1/8" OD to 3/8" OD. Contains 1/4 NPT
brass body, nut, two sizes of back up washers TANET 0RO $5.00 B

and four assorted sizes of elastomer grommets.

Since 1952

(216) 941-6200
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Weatherproof Terminal Head

Weatherproof heads are rugged cast aluminum or cast iron TERMINAL BLOCKS T'BLOCK| PRICE | DISCOUNT
screw cover units that are available in various NPT probe for Weatherproof Heads CODE | EACH |SCHEDULE
connection sizes and the choice of terminal block to fit your 5
application. 5 WIRE . $4.00
Accepts to 8 ga. wire
4-WIRE { IEI 5.50
3/4 NPT — Accepts to 8 ga. wire
CONDUIT .
CONNECTION
&
RIGID 4-WIRE g 9.00
B
RIGID 4-WIRE
e 3-3/4" W/Sheath Adapter *| 12.00
- -max sheath O.D. .250"
SPRING LOADED 4-WIRE "
2.1/4" (%" sheath size) 13.50
SPRING LOADED 6-WIRE L
(V" sheath size) 14.50
) SPRING |3
ACTION 'li-l
PROBE MOUNT
NPT
[6] | 1500
PRICE | DISCOUNT
PROBE NPT CODE EACH | SCHEDULE
Cast Aluminum 1/2 NPT WA 2 -
Weatherproof 3/4 NPT WA 3 $17.00 B For 3/16" us :;fNG
Hegd 1 NPT WA 4 dia. only ACTION
Cast Iron 1/2 NPT WC 2
Weatherproof 3/4 NPT WC 3 $16.00 B * Specify sheath size :
Heag i Wi & with '|t'hB "2’322%’ ks, orpER cope: T8 [] TBLOCK
1. To order terminal head/block assembly use block code as prefix e.g. &g TB:3:3?5 o CODE

2WA2 and combine prices.

EXPLOSION PROOF TERMINAL HEAD ey

Explosion proof heads are cast aluminum screw cover units

that comply with: NEC P':‘0P$E CODE IET&E g(IDSHCE?JliIJT.E
Class I, Group C, D Class Il
Class I, Groups E, F, G UL Standard 866 Explosion proofhead | 4> npr | EXA | $50.00 o
They are designed for use in hazardous environments where Cast Aluminum

extreme caution must be observed. 1. To order terminal head/block assembly use block code as prefix e.g. 2EXA and

combine prices.

3/4 NPT
CONDUIT y TERMINAL BLOCKS T'BLOCK| PRICE DISCOUNT
CONNECTION for Explosion Proof Heads CODE EACH |SCHEDULE

RIGID 4-WIRE $9.00

SPRING LOADED 4-WIRE

B
*
/ 41 (1/4” sheath size only) 15.00

2-1/2"

SPRING_| 3
ACTION "8

* Specify sheath size:

o, TH.8-250 oRDER cope: T8 []

TBLOCK
CODE

g

e

\_ PROBE MOUNT
Y2 NPT

Since 195,

(216) 941-6200
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CONNECTORS
| GENERAL PURPOSE HEAD

General purpose heads are rugged cast aluminum units PROBENPT | cope | PRICE | DISCOUNT
with stamped steel covers that are available in various EACH |SCHEDULE
NPT probe connection sizes and terminal block to fit your Cast Aluminum 1/2 NPT GP 2
lication. General Purpose 3/4 NPT GP3 $18.00 B
application Head 1 NPT GP4
1. To order terminal head/block assembly use block code as prefix e.g.
1GP2 and combine prices.
Terminal Blocks T’Block | PRICE | DISCOUNT
for General Purpose Heads CODE EACH | SCHEDULE
oy .
2-WIRE .
Accepts to 8 ga. wire r:_hrﬁ .- 1 %600 a

3-1/4" /

|

ORDER CODE: TB-1

- MARLIN OPEN HEAD

1/2 NPT ! DISCOUNT SCHEDULE “B”
CONDUIT -
connection B QUANTITY FACTOR
% 1-14 NET
e 15-49 90
50-99 85
100-249 80
250+ 75
PROBE MOUNT NPT

The open head is a brass body head with post terminals,
T/C male plugs, or T/C female jacks. Dual thermocouple
open heads are also available in post, plug, or jack styles.

CATALOG NO.: MT1—01—S @ $23.50
Marlin Open Head, Post Terminal, Single Types T/C

M e L o |
Designed primarily for use with platinum/rhodium type T 4 1 1.D. Thread Only T/C Type
thermocouples. No terminal block is used with this head. (Terminal) T 01 7/8:27" thread R
(Plug(s)) P 02 1/2" NPT ) Price add S
Available styles B
Available o 4 « Post Terminals (Jack(s)) F 03 3/4" NPT ( $5.00
I.D. Thread (shown)
« 7/8-27 Thd /' «T/C Plug(s) 0.D. X 1.D. Thread
* 1/2" NPT « T/C Jack(s) 41 1" NPT = 7/8-27" thread "
s34 NPT (single T/C) 1 42 1% NPT x 1/2" NPT rice a
$12.00
(dual T/C's) 2 43 1" NPT x 3/4" NPT
o
Terminal Prefix Price* Discount
Type Code Each Schedule
b
Post:
MT1-01-S (shown i -
Optional ( ) Single MT1 $23.50
1" NPT Dual MT2- 28.00
0.D. Thread
T/C Plug:
Single MP1- $25.00 B
Dual MP2- 34.00
T/C Jack:
Single MF1- $32.00
Dual MF2- 37.00

$5.00 exira charge for thread codes 02, 03
$12.00 extra for 1" NPT external thread codes 41, 42, 43

MT1-41-S (shown)

Since 1952
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CONNECTORS
UNIVERSAL PROBE HANDLE

7 e
it r |
all Sk
17
/‘%‘

A

TYPICAL PROBE HANDLE CONFIGURATION

Mini Connector Wi li
with roll pin anchor o spee

w/shield wire

Clamp mtg.

P Sheath adapter Mtg.
TYPICAL PROBE HANDLE HOOK-UP

This universal probe handle has been designed to accom- both the sheath and the wire. Molded of reinforced nylon
modate a variety of mounting arrangements. Mini con- the handle can be used to temperatures of 260°F (127°C)
nectors, hex sheath adapters and rigid clamping provide (not available in high-temperature).

dependable probe assemblies that properly strain-relieves

FOR MINI CONNECTORS FOR DIRECT WIRES

33"

e

Slot for roll pin that
anchors mini connector

5/16" Hex (see adapters page F-19)

#6 Assembly Screws
(.116 DIA. x 14" Ig. roll pin provided) For %" DIA. tube size self-tapping 4 places
I 7 " :
Channel for mini connector mtg. éﬁ.“He)t( lTa)::il%t Tf".'tbe Size #6-32 terminal screws with lugs — 4 places
sHlaasRandie o i (+), (-); 1, 2; A, B, C, D designation
#6-32 terminal screws Clamp Mtg. holes for molded in handle
with lugs 2 places #6 screw self tapping (2 pcs. provided)
nominal 33" center
Part Number Price Disc. Sched. Part Number Price Disc. Sched.
Since 1952 UPH-1 $7.50 A UPH-2 $7.50 A

(216) 941-6200
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