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Company Profile 
 
� Established in 1952 as Aero Research Instruments in Chicago, Illinois, ARi was one of 

the first companies to use mineral insulated cable technology to improve product 
performance and reliability. That same technology has been improved and refined over 
the years and is the heart of a wide variety of products that ARi manufactures today. 

� ARi is recognized as an industry leader and quality supplier of metal-sheathed mineral 
insulated cable. All standard AerOpak® cable is supplied with high purity MgO 
insulation and accuracy per ASTM-E230 special limits of error. As well as maintaining a 
large inventory of finished cable, ARi also specializes in custom thermocouple, 
conductor, and heater cables to meet specific application requirements. 

� ARi uses the same precision cable to manufacture a large selection of thermocouples, 
heaters, and RTD's. AerOpad® and Fan Type weld pad thermocouples are used in 
power plants and refineries throughout the world for accurate measurement of furnace 
heater tubes. Multipoint thermocouples and RTD's are used in temperature profiling 
applications of furnaces and reactors. Our rugged thermocouples and RTD's are used 
in aerospace applications including brake temperature measurements of commercial 
and military aircraft. ARi also supplies ultra high temperature thermocouples for 
applications up to 4000º F. using noble and refractory materials. 

� ARi is also a leading supplier of mineral insulated heater assemblies and cable. 
AerOrod® high watt density heaters can supply up to 150 watts per square inch yielding 
quick response and long heater life in even the toughest applications. By using 
internally welded transitions between the hot and cold sections, possible cold end 
failures are greatly reduced. ARi heaters are used in semiconductor processing, 
furnace element manufacturing, aerospace and heat tracing applications. 

� ARi can supply complete non-destructive testing and certification for all cable and 
finished assemblies. Calibration standards are traceable to the National Institute of 
Standards and Technology. ARi's quality management system meets the requirements 
of ISO9002 as certified by Lloyds Register Quality Assurance. 

� ARi is a member of the Okazaki group of companies since 1980. Manufacturing facility 
and corporate offices are located in Addison, Illinois. 
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ALABAMA (Northern) 
Pro Therm Industries 
P.O. Box 8446 
Hermitage, TN 37076 
Ph: 800-811-3798 
Fax: 615-834-5834 

 
FLORIDA 
W.P. Brett Associates, LLC 
3110 Bulkley Pl.
Eustis, FL  32726 
Ph:352-406-3050 
Fax:352-589-6962 
E-Mail: wpbrett@aol.com 

 
LOUISIANA 
Brice Company 
4301 Greenbriar Dr. 
Stafford, TX 77477 
Ph:281-240-1788 
Fax:281-240-0656 

 
MONTANA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
ALABAMA (Southern) 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph: 800-237-6725 
Fax:630-953-0590 

 
GEORGIA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
MAINE 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
NEBRASKA 
Precision Measurement Products Inc. 
11648 Momarte Lane 
St. Louis, MO  63146 
Ph: 314-997-1755 
Fax: 314-997-2114 

 
ARIZONA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
IDAHO 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
MARYLAND 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
NEVADA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
ARKANSAS 
Brice Company 
4301 Greenbriar Dr. 
Stafford, TX 77477 
Ph:281-240-1788 
Fax:281-240-0656 

 
ILLINOIS 
Precision Measurement Products Inc. 
510 Market Loop, Suite 202 
West Dundee, IL  60118 
Ph: 847-426-4446 
Fax: 847-426-4489 

 
MASSACHUSETTS 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
NEW HAMPSHIRE 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
CALIFORNIA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
INDIANA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
MICHIGAN 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
NEW JERSEY (Northern) 
Applied Process Instruments 
P.O. Box 68 
Livingston, NJ  07039 
Ph: 973-740-8641 
Fax: 973-994-0277 

 
COLORADO 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax::630-953-0590 

 
IOWA 
Precision Measurement Products Inc. 
510 Market Loop, Suite 202 
West Dundee, IL  60118 
Ph: 847-426-4446 
Fax: 847-426-4489 

 
MINNESOTA 
Precision Measurement Products Inc. 
510 Market Loop, Suite 202 
West Dundee, IL  60118 
Ph: 612-333-7087 
Fax: 847-426-4489 

 
NEW JERSEY (Southern) 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
CONNECTICUT 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
KANSAS 
Precision Measurement Products Inc. 
11648 Momarte Lane 
St. Louis, MO  63146 
Ph: 314-997-1755 
Fax: 314-997-2114 

 
MISSISSIPPI 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
NEW MEXICO 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
DELAWARE 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
KENTUCKY 
Loesch Associates 
24600 Detroit Rd. 
Westlake, OH  44145 
Ph:440-250-3400 
Fax:440-250-3404 

 
MISSOURI 
Precision Measurement Products Inc. 
11648 Momarte Lane 
St. Louis, MO  63146 
Ph: 314-997-1755 
Fax: 314-997-2114 

 
NEW YORK 
Applied Process Instruments 
P.O. Box 68 
Livingston, NJ  07039 
Ph: 973-740-8641 
Fax:973-994-0277 
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NORTH CAROLINA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
RHODE ISLAND 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
WASHINGTON 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
EUROPE 
Kamet Trading 
Neuweg 211B 
1214 GR Hilversum, Netherlands 
Ph:011-31-35-628-2910 
Fax:011-31-35-628-2912 

 
NORTH DAKOTA 
Precision Measurement Products Inc. 
510 Market Loop, Suite 202 
West Dundee, IL  60118 
Ph: 847-426-4446 
Fax: 847-426-4489 

 
SOUTH CAROLINA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
WEST VIRGINIA 
Measurement Instruments  
P.O. Box 163 
Blairsville, PA  15717 
Ph:724-459-8090 
Fax:724-459-9070 

 
NORWAY 
Teck Instruments AS 
Postboks 115 
N-3421 Lierskogen, Norway 
Ph:011-47-32851950 
Fax:011-47-32852977 

 
OHIO (Northern) 
Loesch Associates Inc. 
24600 Detroit Rd., Suite 265 
Westlake, OH  44145 
Ph:440-250-3400 
Fax:440-250-3404 

 
SOUTH DAKOTA  
Precision Measurement Products Inc. 
510 Market Loop, Suite 202 
West Dundee, IL  60118 
Ph: 847-426-4446 
Fax: 847-426-4489 

 
WISCONSIN 
Precision Measurement Products Inc. 
1311 Pleasant St. 
Lake Geneva, WI  53147 
Ph: 262-249-7804 
Fax: 262-249-7805 

 
PUERTO RICO 
Bill Parker Sales & Eng. 
P.O. Box 9066 
Santurce, Puerto Rico 00908-9066 
Ph:787-722-3061 
Fax:787-724-2960 

 
OHIO (Southern) 
Loesch Associates Inc 
PO Box 54781 
Cincinnati, OH  45254-0781 
Ph:513-233-9977 
Fax:513-588-6337 

 
TENNESSEE 
Pro Therm Industries 
P.O. Box 8446  
Hermitage, TN 37076 
Ph:800-811-3798 
Fax:615-834-5834 

 
WYOMING 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
UNITED KINGDOM 
ARi Industries (UK) Ltd 
Unit 2F Albany Park Frimley Road 
Camberley, Surrey GU16 7PE 
England 
Ph:011-441-276692500 
Fax:011-441-276692110 

 
OKLAHOMA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
TEXAS 
Brice Company 
4301 Greenbriar Dr. 
Stafford, TX 77477 
Ph:281-240-1788 
Fax:281-240-0656 

 
CANADA  
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 

 
OREGON 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
UTAH 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
ISRAEL 
Thermocon Control Instruments Ltd. 
P.O. Box 1166 
Ramat Gan 52111, Israel 
Ph: 011-972-3-5790122 
Fax: 011-972-3-5798014 

 

 
PENNSYLVANIA (Eastern) 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
VERMONT 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
JAPAN 
Okazaki Mfg. Co. 
1-3 Gokodori 3-Chome 
Chuo-Ku Kobe  651  Japan 
Ph:011-81-78-2518200 
Fax:011-81-78-2518210 

 

 
PENNSYLVANIA (Western) 
Measurement Instruments  
P.O. Box 163 
Blairsville, PA  15717 
Ph:724-459-8090 
Fax:724-459-9070 

 
VIRGINIA 
ARi Industries, Inc. 
381 ARi Court 
Addison, IL  60101 
Ph:800-237-6725 
Fax:630-953-0590 

 
MEXICO 
Electronica Industrial Monclova 
Padre Larios Y Bravo Sur 622 
Apartado Postal 93 
Monclova, Coahuila, Mexico 25700 
Ph:011-52-866-631-13-44 
Fax:011-52-866-636-05-52 

 

 













































AEROPAD, A PAD TYPE THERMOCOUPLE ESPECIALLY DESIGNED 
FOR HIGHLY ACCURATE AND TROUBLE FREE MEASUREMENT OF 
TUBE SKIN TEMPERATURE.   
AerOpad Thermocouples are designed for welding direct to boiler or process tubes.  
They sense tube surface temperatures to 1100°C (2012°F) with a corrected accuracy 
of at least ± 2%.  Normally furnished with a Type 310 stainless steel sheath over the 
compacted magnesium oxide insulation, with type “K” thermocouple wires.  The  
thermocouples can be provided with a sheath of Hastelloy X Alloy for superior  
resistance to the most corrosive atmospheres.  AerOpad Thermocouples are easy to 
install, yet rugged enough to withstand the roughest handling.  They have a usable 
range of –240 to 1100°C (-400 to 2012°F.) 

SENSES TUBE SURFACE TEMPERATURE TO BETTER THAN ± 2% 
ACCURACY  

Features: 

• Cut Start-up Time 
• Operating Safety 
• Minimize Fuel Waste 
• Increase Tube Reliability 
• Increase Tube Life 
• Avoid Forced Boiler  

Shutdown 
• Lower Maintenance Cost 
• Prevent “Steam Starvation” of 

Super-heater Tubes 
• Allow Complete Control of 

Flow and Fuel 

ARi Industries, Inc.                                        www.ariindustries.com          
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Basic internal components: 

THERMOCOUPLE WIRE:    20 gage AWG ANSI MC 96.1 Standard limits of error.  Calibration Type: 
                                              K- Chromel-Alumel(2) with 310 Stainless Steel or Hastelloy x sheath. 
                                              J – Iron-Constantan with 310 Stainless Steel sheath only. 
                                              E – Chromel(2)-Constantan with 310 Stainless Steel sheath only. 

 
INSULATION:                      Compacted Ceramic (MgO) 
 
SHEATH:           310 Stainless Steel with type J, K & E wires or Hastelloy x sheath (for extra  
                  corrosion resistance) with type K wires  only.  Sheath diameter 4.78 mm (.188 in.). 
 
JUNCTION:          Grounded Hot Junction Type 4 
 
PAD SIZE:           20.6 x 25.4 x 3.18 mm (1 x 3 / 4 x 1 / 8 in.).  Supplied flat or curved to the following  
           required radii: 12.7, 25.4, 50.80, 76.2, 101.60 mm (1 / 2, 1, 2, 3 or 4 in.). 
 
 
 

NOTES:  The name Chromel-Alumel is trade marked by Hoskins, Mfg. Co. 
     The name Hastelloy-X is trade marked by Haynes International.  

Stainless Steel Sheath, Hastelloy X Sheath 
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    Available Products: 

• Mineral insulated cable 
            Base metal T/C cable: 
        Type E 
        Type J 
        Type K 
        Type T 
            Nobel metal T/C cable: 
                                Type B 
                                Type R 
                                Type S 
            Refractory T/C cable: 
         Tungsten Rhenium 
              Type C 
        Type D 
 
• Multipoint T/C assemblies for  
            temperature profiling. 
 
• Fan Junction for furnace tube temperature 

sensing: 
 Stainless Steel Sheaths 
 Hastelloy-X Sheaths 
 
• Nuclear grade T/C’s. 
 
• RTD assemblies 
 
• Thermowells 
 
• Temperature transmitters 
 
• MGO insulated conductor 
            cable.  1 to 10 wire designs 
 
• Self Powered Neutron  
            Detectors. 
 
• Metal sheathed electric heater cable: 
 Stocked sizes 
  Single ended 
 Double ended 
 Custom lengths 
 Multiple circuits 
 Custom formations 
 Heated & unheated sections 
 Vacuum designs 
 High Temp. Heat Tracing 
 
• Tubular heater assemblies. 
 
• Flexible silicone rubber heaters. 
 
• ISO-9001-2000 Certified. 
 
• Custom testing available: 
 X-Ray 
 Helium Leak 
 Heat Treating 
 Temperature calibration 
  (traceable to NIST) 
             
  
 
 



Hardware & Accessory options  

BULLETIN 3.0 

Phn: 800-237-6725   Typical Installation Applications & Termination options: 

Please call for engineering help on customizing your  
Thermocouples to meet your application specific needs.   
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AerOpad thermocouple  
assemblies are 
available in a variety of 
calibrations and cable 
diameters. 
 
 
 
 
 
 
AerOpad sensors can 
be made to custom 
cable formations.   
 
 
 
 
 
 
Expansion loops are  
offered to decrease 
sensor strain, resulting 
in increased sensor life. 

Multipoint  junction 
boxes are available 
with up to 32 sensors  
for convenient  wiring 
connections. 
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ARi’s Product Overview 
ARi is Manufacturer of mineral insulated heaters, thermocouples, RTD's, Metal-sheathed cable.    
Our designs/products are being used in semiconductor, FPD, and vacuum furnace applications.   
Our heaters are used for industrial process heating, Aerospace applications, and have reached Mars.  
All base metal thermocouple types available.  Noble and refractory metal types sensors suitable for  
vacuum service up to 2200°C. Both standard and custom products available.   

 
 
 
 
 
 

ARi is a ISO 9001-2000 registered company 

    Available Products: 

• Mineral insulated cable 
            Base metal T/C cable: 
       Type E 
       Type J 
       Type K 
       Type T 
            Nobel metal T/C cable: 
                       Type B 
                       Type R 
   Type S 
            Refractory T/C cable: 
         Tungsten Rhenium 
             Type C 
       Type D  
 
• Multipoint T/C assemblies for  
            temperature profiling. 
 
• Fan Junction for furnace tube temperature 

sensing: 
 Stainless Steel Sheaths 
 Hastelloy-X Sheaths 
 
• Nuclear grade T/C’s. 
 
• RTD assemblies 
 
• Thermowells 
 
• Temperature transmitters 
 
• MGO insulated conductor 
            cable.  1 to 10 wire designs 
 
• Self Powered Neutron  
            Detectors. 
 
• Metal sheathed electric heater cable: 
 Stocked sizes 
  Single ended 
 Double ended 
 Custom lengths 
 Multiple circuits 
 Custom formations 
 Heated & unheated sections 
 Vacuum designs 
 High Temp. Heat Tracing 
 
• Tubular heater assemblies. 
 
• Flexible silicone rubber heaters. 
 
• ISO-9001-2000 Certified. 
 
• Custom testing available: 
 X-Ray 
 Helium Leak 
 Heat Treating 
 Temperature calibration 
  (traceable to NIST) 
             
  
 
 







® 

® 

® 

® 

AerOpak  is made as either thermocouple, and/or conductor cable wire in compacted 
ceramic insulation encased in a metallic sheath.  Conductor or thermocouple wires can 
range in quantity from 1 to 10 wire construction. 
 
Compacted Ceramic Powder -  Magnesia is one typical electrical insulating material 
used as the electrical insulation between each wire and the outer sheath.  Other  

insulations available as needed for application specific needs. 
 
Outer Seamless Metal Sheath - A variety of seamless metallic outer sheath materials 
provide environmental protection for the insulated conductors or sensor wires inside the 
cable.  Sheath selection is typically application specific to provide the longest life  
possible for the application that the cable is to be used or subjected to. 

Custom sizes and custom cable constructions are available - Let our sales  
engineers help assist you in selecting the proper fit to meet today’s demanding  
requirements.  

AerOpak Thermocouple Cable 
 

The quality standard for mineral insulated cable 

The Quality Standard 
for Mineral Insulated 
Cable. 

 

Usable under severe conditions 
that can destroy other types of 
thermocouple cable. 
 
Withstands temperatures up to 
metal melting points. 
 
Withstands corrosive conditions 
that are limited only by the 
choice of the outer sheath  
material. 
 
Can be formed around a solid 
mandrel that is 2X’s the sheath 
diameter without loss of  
integrity. 
 
Can be welded, brazed, or  
soldered to other metals when 
proper techniques are used. 
 
Variety of stock sizes,  
thermocouple types, and sheath  
materials available from ARi for 
immediate shipment. 
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AerOpak -  Sheath & Conductor Specifications   (Pg. 2) Phn: 800-237-6725   

Sheath Material  ARI 
 Symbol  

Melting temperature  Maximum Temperature in Air 

F C F C 

ANSI 304 ST/ST A 2550 1400 1650 900 

ANSI 310 ST/ST D 2550 1400 2000 1090 

ANSI 316 ST/ST C 2500 1370 1650 900 

ANSI 347 ST/ST F 2550 1400 1650 900 

ANSI 446 ST/ST AG 2600 1430 2000 1090 

INCONEL 600 B(1) 2470 1350 2000 1090 

HASTELLOY X V 2300 1260 2200 1200 

(1) Not recommended for use in sulfur atmosphere 

Stocked thermocouple cable list showing:  Cable O.D., Wire Type, Sheath material 

Cable  
O.D.’s 

A 
304 

C 
316 

D 
310 

F 
347 

B 
Inconel 600 

V 
Hastelloy X 

MFG 
Length (Ft) 

0.020        

0.040 JK J —- EJK EJK —- 600 

0.062 JK JKT JK EJK EJK K 1000 

0.120   K    700 

0.125 EJK EJKT EJK JK EJK K 700 

0.188 EJK EJKT JK JK EJK K 250 

0.236   K  K  250 

0.250 EJK EJKT JKE JKE EJK K 250 

0.313  K K  K K 100 

0.375 JK JKT JK  JK K 80 

0.500   K  K K 30 

0.625  K   K  25 

0.750     K  25 

Calibration letters in BOLD indicate also available in DUPLEX (4 - wire construction) from stock 

For wall thickness and wire 
size information refer to 
ASTM E-585. 
 
Wire size to at least 15% of 
sheath O.D. with 10%  

BULLETIN 4.0 

Calibration 
Temperature Range 

ARi  
Symbol 

Calibration Tolerances 
Use nominal value or percentage (whichever is greater). 

Chromel - Alumel 
32ºF (0ºC) to 2300ºF (1260ºC) 

K Standard Grade: 4.0ºF(2.2ºC) or 0.75% of reading. 
Special Grade: 2.0ºF(1.1ºC) or 0.4% of reading. 

Chromel - Constantan 
32ºF (0ºC) to 1600ºF (870ºC) 

E Standard Grade: 3.1ºF(1.7ºC) or 0.50% of reading. 
Special Grade: 1.8ºF(1.0ºC) or 0.4% of reading. 

Iron - Constantan 
32ºF (0ºC) to 1400ºF (760ºC) 

J Standard Grade: 4.0ºF(2.2ºC) or 0.75% of reading. 
Special Grade: 2.0ºF(1.1ºC) or 0.4% of reading. 

Copper - Constantan 
32ºF (0ºC) to 700ºF (370ºC) 

T Standard Grade: 1.8ºF(1ºC) or 0.75% of reading. 
Special Grade: 0.9ºF(0.5ºC) or 0.5% of reading. 

Nicrosil - Nisil 
32ºF (0ºC) to 2300ºF (1260ºC) 

N Standard Grade: 4.0ºF(2.2ºC) or 0.75% of reading. 
Special Grade: 2.0ºF(1.1ºC) or 0.4% of reading. 

Calibration tolerances per ASTM E230 and ANSI MC96.1. 

Special tolerances per AMS 2750D available upon request, stock is subject to current availability. 

® 

Stocked thermocouple cable list showing:  Cable O.D., Wire Type, Sheath material 

Cable  
O.D.’s 

A 
304 

C 
316 

D 
310 

F 
347 

B 
Inconel 600 

V 
Hastelloy X 

MFG 
Length (Ft) 

0.020 KN K   JK  Varies 

0.040 JK J —- EJK EJK K 600 

0.062 JK JKT JK EJK EJK K 1000 

0.120   K    700 

0.125 EJK EJKT EJK JK EJK K 700 

0.188 EJK EJKT JK JK EJK K 250 

0.236   K  K  250 

0.250 EJK EJKT JKE JKE EJK K 250 

0.313  K K  K K 100 

0.375 JK JKT JK  JK K 80 

0.500   K  K K 30 

0.625  K   K  25 

0.750     K  25 

Calibration letters in BOLD indicate also available in DUPLEX (4 - wire construction) from stock 



BULLETIN 4.0 

Phn: 800-237-6725   AerOpak  Thermocouple and Conductor Cable (Pg. 3) 

    Available Products: 

Temperature Sensors 
• Mineral insulated cable 
             Base metal T/C cable: 
  Type E 
  Type J 
  Type K 
  Type T 
               Nobel metal T/C cable: 
                  Type B 
                  Type R 
                  Type S 
               Refractory T/C cable: 
          Tungsten Rhenium 
        Type C 
  Type D 
• Multipoint T/C assemblies for  
         temperature profiling. 
• Fan Junction for furnace tube  
         temperature sensing: 
                   Stainless Steel Sheaths 
                   Hastelloy-X Sheaths 
• Nuclear grade T/C’s. 
• RTD assemblies 
• Thermowell's 
• Temperature transmitters 
 
Conductor Cable Assemblies 
• MGO insulated conductor 
         cable.  1 to 10 wire designs 
 
Neutron Detectors 
• Self Powered Neutron  
         Detectors. 
 
Electric Heaters 
• Metal sheathed electric heater  
         cable: 
             Stocked sizes 
             Single ended 
             Double ended 
             Custom lengths 
             Multiple circuits 
             Custom formations 
             Heated & unheated sections 
             Vacuum designs 
             High Temp. Heat Tracing 
             Furnace brazed parts 
• Tubular heater assemblies. 
• Flexible silicone rubber heaters. 
 
Quality System 
• ISO-9001-2000 Certified. 
 
Testing Options / Services offered 
• Custom testing available: 
             X-Ray 
             Helium Leak 
             Heat Treating 
             Temperature calibration 
                  ( traceable to NIST) 
• Custom Furnace Brazing 

    Thermocouple Cable Ordering information: 

1. Specify by description.   
 Example:  1/16 inch Inconel 600 Sheath, Type K mineral insulated cable. 
2. Specify by part number.  The part number is defined per the following: 
 

   (EXAMPLE)   PART NUMBER   062  -  2N  -  BK 
  Sheath Diameter 
  (0.062 inch O.D.) 
 
  Number of Conductors 
  (2 wires) 
 
  Insulation Material 
  MgO (Magnesium Oxide) 
 
  Sheath Material 
  (Inconel 600) 
 
  Wire Material 
  (Calibration K) 
 
3. Specify total quantity.  If cut lengths are required, specify length of each piece.  Accuracy of a 

cut is +/- ½% of the length or +/-½ inch (12.7mm), whichever is largest. 
4. Sizes of 0.188 inch (4.78mm) or less can usually be shipped by insured parcel post or UPS.  

Sizes of 0.250 inch (4.78mm) up to 0.375 inch (9.53mm) can be shipped UPS.   
5. Standard shipping coil sizes and weight: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Shipping tolerance for random lengths is +15%, -10% unless specified otherwise. 

Sheath O.D. (inch) Coil O.D. (inch) Approx. weight @ 100Ft 

0.020  
20-22 

0.2 

0.040 0.3 

0.062 

30 

0.9 

0.120 2.5 

0.125 3.3 

0.188 7.0 

0.236 

42 

10.8 

0.250 12.3 

0.313 19.5 

0.375 27.0 

0.500 
Shipped straight. 
20 Ft. Maximum  

Lengths. 

50.0 

0.625 75.0 

0.750 112.5 

ACKNOWLEDGEMENTS 
ARi uses registered U.S. trademarks of others throughout this bulletin.  The product and names supplied by the owners 
of these trademarks are well known and convenient identification to the user.  They are: 
 

Inconel and Incoloy -  Registered U.S. Trademarks of International Nickel Company.  
Hastelloy X -  Registered U.S. Trademark to Cabot Corporation.   
Chromel and Alumel -  Registered U.S. Trademark of Hoskins Mfg. Company. 
AerOpak - Registered U.S. Tradename of ARi Industries, Inc. 

® 
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    Available Products: 

Temperature Sensors 
• Mineral insulated cable 
             Base metal T/C cable: 
  Type E 
  Type J 
  Type K 
  Type T 
               Nobel metal T/C cable: 
                  Type B 
                  Type R 
                  Type S 
               Refractory T/C cable: 
          Tungsten Rhenium 
        Type C 
  Type D 
• Multipoint T/C assemblies for  
         temperature profiling. 
• Fan Junction for furnace tube  
         temperature sensing: 
                   Stainless Steel Sheaths 
                   Hastelloy-X Sheaths 
• Nuclear grade T/C’s. 
• RTD assemblies 
• Thermowell's 
• Temperature transmitters 
 
Conductor Cable Assemblies 
• MGO insulated conductor 
         cable.  1 to 10 wire designs 
 
Neutron Detectors 
• Self Powered Neutron  
         Detectors. 
 
Electric Heaters 
• Metal sheathed electric heater  
         cable: 
             Stocked sizes 
             Single ended 
             Double ended 
             Custom lengths 
             Multiple circuits 
             Custom formations 
             Heated & unheated sections 
             Vacuum designs 
             High Temp. Heat Tracing 
             Furnace brazed parts 
• Tubular heater assemblies. 
• Flexible silicone rubber heaters. 
 
Quality System 
• ISO-9001-2000 Certified. 
 
Testing Options / Services offered 
• Custom testing available: 
             X-Ray 
             Helium Leak 
             Heat Treating 
             Temperature calibration 
                  ( traceable to NIST) 
• Custom Furnace Brazing 

AerOpak -  Sheath & Conductor Specifications   (Pg. 4) Phn: 800-237-6725   

Conductor cables can be manufactured from many ductile materials.  Examples: 

ARI  
Symbol 

Resistivity Resistance  

@ 20˚C Ohms/CMF @ #30AWG (0.010” O.D) 

ANSI 304 304 430 4.3 

Wire Material  

ANSI 347 347 430 4.3 

INCONEL 600 INC 620 6.2 

Oxygen Free Copper CU 10.3 0.10 

Nickel Lo Carbon NIL 60 0.60 

Constantan AQ 294 2.94 

Chromel –P KP 425 4.25 

Alumel AY 177 1.77 

27%NI Clad Cu NCU 15 0.15 

MI CABLE SPECIFICATION 
Sheath Diameter: ±0.002 inch (±0.05mm) or ±1% of nominal diameter, whichever is greater 

Wall Thickness: ±0.0015 inch (±0.04mm) or ±15% of nominal wall thickness, whichever is greater, 10% of 
sheath diameter as a minimum 

Wire Diameter ±0.001 inch (±0.03mm) or ±10% of nominal wife diameter, whichever is greater, 15% of 
sheath diameter as a minimum. 

Thermocouple wire  
calibration: 

To meet Standard Limits of Error tolerance on calibration as defined in ASTM  
E-230.  Cable with calibration tolerances meeting Special Limits of Error are identified with the 
symbol “S” after the calibration symbol in the part number. 

Insulation Resistance  
at room temperature: 

AerOpak is shipped with room temperature insulation resistance greater then 1000  
megohms@50VDC (sheath diameters of 0.080 inch to 0.040), and 1000 megohms@500VDC 
(sheath diameters of 0.120 inch and greater) 

High Temperature  
Insulation Resistance: 

For 0.040”diameter AerOpak at 600ºF (316ºC), insulation resistance for one foot length will be 
in excess of 10 megohms.  For 0.62 inch diameter and larger AerOpak at 600ºF (316ºC), 
insulation resistance for one foot length will be in excess of 100 megohms. 

Dielectric Strength: These are reference values for application to conductor cable only.  Data is at 60Hz and 70˚ F 
(21˚C).  Straight - 100VAC per mil of insulation thickness.   
Bent - 45VAC per mil of insulation thickness. 

Temperature: Insulation is usable over temperature range of –450˚F (-270˚C) to 3000˚F (1650˚C) without 
change of phase or chemical reaction with adjacent metals.  Melting temperature of insulation 
is 4800˚F (2640˚C).  Limiting temperature is associated with metals used. 

Pressure: Can withstand external pressure up to 50,000psi (3500kg/cm²) 

Nuclear: Insulation can be subjected to a mean neutron flux of 2X1011n.cm-2S-1@100˚C and a total 
peak irradiation of 8X1018n.cm-2 with no significant change in characteristics. 

Formability: AerOpak can be bent around a mandrel having a radius equal to twice the sheath diameter 
without rupturing sheath or causing loss of insulation resistance 

Fabrication: AerOpak sheath can be welded brazed and soldered without changing insulation resistance 
using normal care for the metals and thickness involved. 

Storage & Shipping: Each length of AerOpak cable is sealed at both ends with a silicone resin, or shrink sleeving, 
or both.  This can be removed (preferably in a dry atmosphere) by a sharp knife or razor.  This 
seal is suitable for short duration or air shipments.  We suggest glob welding the cable ends 
for Ocean shipments, or when shipping to high humidity destinations. 

® 

® 

































ARi Industries, Inc.                                www.ariindustries.com          

BVX AerOrod Heater 

Phn: 800-237-6725   
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BVX AerOrod Heater 

Features: 

• Ultra low heat generated in cold 
sections. 

 
• Electrical connections sealed 

inside of electrically isolated 
metal sheath. 

 
• Variety of sizes and lengths  
         possible for customers needs. 
 
• Reduction in heat at cold end 

allows moisture seals to survive 
even in extreme process tem-
peratures. 

 
• Vacuum sealing “O” rings can 

survive when sealed against the 
BVX cold section.  Previous cold 
sections could generate enough 
heat to melt silicone and viton 
seals. 

 
• All welded construction to mini-

mize any possible contamination 
to customers system. 

 
• Available in stainless steel and 

Inconel 600 outer metal sheaths. 
 
• BVX offered as direct replace-

ment for traditional BXX series 
heater designs 

 
• BVX heaters have been  
         successfully used at  
         temperatures approaching  
        1600°F on the heated section. 

ARI’s new BVX series AerOrod heater offers a vast im-
provement in heated cable to cold end efficiency.  ARI’s  
AerOrod heaters have always provided outstanding high temperature 
electrical heating.  Today’s demands in semiconductors and aero-
space have driven us to take a very successful product and built upon 
it’s current features and improve them beyond where current heaters 
fail.   

The new BVX series of AerOrod heaters allows the end user to 
focus the heat where the customer wants it.  After the heated section 
a cold section that extends away from the heated section provides 
only a fraction of the heating that previous heaters generated.   
 
Old to new comparison example:   
Current BXX series heaters offer a 10 to 1 ratio on heating vs cold cable.  1 Ft of heated cable that gen-
erated 50 watts would generate 5 watts/Ft in 1 Ft of the cold section cable.  The new BVX series heaters 
in the same application would generate only 0.5 to 1 watt of heat in 1 Ft of cold section.  Values shown 
are nominal values and can very with standard tolerance ranges.   

Customer applications benefit from the focused heat in the area where they want it without introducing 
heat into unwanted areas.  Unwanted areas could be in the insulation barrier that surrounds the heated 
section, or even passing through a vacuum  where heat is not wanted on the cold section 

Power connections remain much cooler when using the improved cold sections.  Previous high voltage 
cold sections generated excessive temperature to point where ceramic insulations were needed at the 
potting adapter to lead wire.  Typical moisture seals at the ends of the cold cable can withstand 250°F 
(121°C), and 500°F (260°C).    

Environmental seals when exiting vacuum chambers are not exposed to excessive temperature gener-
ated from the cold ends of  the BVX series.    Typical seal temperature ratings are: 

 Buna “O” ring seals are rated for 176°F. (80°C)  
 Viton seals are rated for 356° F. (180°C) 
 Silicone “O” ring seals are rated for 400°F. (200°C).   

Radiant heat is the best form of heat transfer in a vacuum.  Electric heaters need to be over 1000°F 
before metal surfaces start to radiate heat away from the surface of the heater.  Keeping that heat in the 
area of the process and away from the cold section of cable brings a new generation of efficiency to 
vacuum process heating.   (continued on back) 

ARI Introduces BVX heaters for Improved cold end efficiency. 
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ARi’s Product Overview 
ARi is Manufacturer of mineral insulated heaters, thermocouples, RTD's, Metal-sheathed cable.    
Our designs/products are being used in semiconductor, FPD, and vacuum furnace applications.   
Our heaters are used for industrial process heating, Aerospace applications, and have reached 
Mars.  All base metal thermocouple types available.  Noble and refractory metal types sensors  
suitable for  vacuum service up to 2200°C. Both standard and custom products available.   

 
 
 
 
 
 

ARi is a ISO 9001-2000 registered company 

ARi Industries, Inc.                                www.ariindustries.com          Phn: 800-237-6725   

    Available Products: 

Temperature Sensors 
• Mineral insulated cable 
             Base metal T/C cable: 
  Type E 
  Type J 
  Type K 
  Type T 
               Nobel metal T/C cable: 
                  Type B 
                  Type R 
                  Type S 
               Refractory T/C cable: 
          Tungsten Rhenium 
        Type C 
  Type D 
• Multipoint T/C assemblies for  
         temperature profiling. 
• Fan Junction for furnace tube  
         temperature sensing: 
                   Stainless Steel Sheaths 
                   Hastelloy-X Sheaths 
• Nuclear grade T/C’s. 
• RTD assemblies 
• Thermowell's 
• Temperature transmitters 
 
Conductor Cable Assemblies 
• MGO insulated conductor 
         cable.  1 to 10 wire designs 
 
Neutron Detectors 
• Self Powered Neutron  
         Detectors. 
 
Electric Heaters 
• Metal sheathed electric heater  
         cable: 
             Stocked sizes 
             Single ended 
             Double ended 
             Custom lengths 
             Multiple circuits 
             Custom formations 
             Heated & unheated sections 
             Vacuum designs 
             High Temp. Heat Tracing 
             Furnace brazed parts 
• Tubular heater assemblies. 
• Flexible silicone rubber heaters. 
 
Quality System 
• ISO-9001-2000 Certified. 
 
Testing Options / Services offered 
• Custom testing available: 
             X-Ray 
             Helium Leak 
             Heat Treating 
             Temperature calibration 
                  ( traceable to NIST) 
• Custom Furnace Brazing 

BVX AerOrod Heaters 

 
 
(BVX Series Heaters continued) 
Vacuum applications act like heat traps until those radiant 
temperatures are achieved.  Sensing temperatures from 
metal heater surfaces in a vacuum can also be difficult.   
 
ARI offers high temperature furnace brazing of sensors 
to attach thermocouples directly to the metal sheath.   
Proper Sensor attachment allows the parts to remain in 
contact in a vacuum and not rely on radiant heat transfer.   
Having that sensing point for feedback to the control system 
allows excellent repeatability for process control and  
management. 
 
The BVX Heaters can be made as direct replacements for the BXX series of cable heaters currently in 
use around the world.  Custom shapes and custom bend formations can be developed for your application  
specific needs (see above photo). 
 
BVX example are shown below: 

ARI offers heaters from 0.0335 inch O.D. &  larger.  Custom sizes and lengths are available to meet  your 
applications needs.   Contact our sales/engineers for any questions, or pricing inquiries.   
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                         DATE:   November 2001 
                         NO.      H-90-1 

 
THIN FILM DEPOSITION REESEARCH 

 
 
Physics Departments in Universities throughout the world are experimenting on Thin Film 
Deposition using 900 to 1000°C (1652 to 1832°F) heated substrates. 
 
The requirements are a physically small radiation or conduction type of heater for use under 
high vacuum conditions as a source for localized heating of a very small surface area (of the 
order of a few cm2).  The heater has to be capable of raising the temperature of the crystal 
substrates to approximately 900°C to completely clean the substrate.  The substrate 
temperature is then lowered for the deposition process. 
 
Experimenters typically choose heater cable (from Bulletin 5.1) 
 
    1HN040B-16.3    2HN040B-30 
    1HN063B-6.5    2HN063B-13 
    1HN063B-1.6 
 
or completed heaters such as 
 
    BXX06B24-4T or BXX09B29-4T (from Bulletin 5.2) 
 
and finally “made to order” 
 
    BXX06B24-11T or BXX09B29-11T 
 
All of these are usually coiled to a flat Archimedes spiral of 2 to 3” overall diameter 
(EDF-3, page 7) 

     

CERAMIC POTTING 
COMPOUND

SILVER BRAZE

1-2"16"1-1.5"

 
In a hard vacuum, the lower power dissipation in heater cold ends is still enough to overheat 
“T” style terminations, leading to the 11” cold end requirement and added cold end heat sinks 
in some cases. 
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	AEROPAD, A PAD TYPE THERMOCOUPLE ESPECIALLY DESIGNED FOR HIGHLY ACCURATE AND TROUBLE FREE MEASUREMENT OF TUBE SKIN TEMPERATURE.  

	AerOpad Thermocouples are designed for welding direct to boiler or process tubes.  They sense tube surface temperatures to 1100°C (2012°F) with a corrected accuracy of at least ± 2%.  Normally furnished with a Type 310 stainless steel sheath over the compacted magnesium oxide insulation, with type “K” thermocouple wires.  The 
thermocouples can be provided with a sheath of Hastelloy X Alloy for superior 
resistance to the most corrosive atmospheres.  AerOpad Thermocouples are easy to install, yet rugged enough to withstand the roughest handling.  They have a usable range of –240 to 1100°C (-400 to 2012°F.)

	SENSES TUBE SURFACE TEMPERATURE TO BETTER THAN ± 2% ACCURACY 

	Features:
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	Basic internal components:

	Stainless Steel Sheath, Hastelloy X Sheath
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	Typical Installation Applications & Termination options:
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	BVX AerOrod Heater

	Features:

	ARI’s new BVX series AerOrod heater offers a vast improvement in heated cable to cold end efficiency.  ARI’s 
AerOrod heaters have always provided outstanding high temperature electrical heating.  Today’s demands in semiconductors and aerospace have driven us to take a very successful product and built upon it’s current features and improve them beyond where current heaters fail.  

	The new BVX series of AerOrod heaters allows the end user to focus the heat where the customer wants it.  After the heated section a cold section that extends away from the heated section provides only a fraction of the heating that previous heaters generated.  

Old to new comparison example:  
Current BXX series heaters offer a 10 to 1 ratio on heating vs cold cable.  1 Ft of heated cable that generated 50 watts would generate 5 watts/Ft in 1 Ft of the cold section cable.  The new BVX series heaters in the same application would generate only 0.5 to 1 watt of heat in 1 Ft of cold section.  Values shown are nominal values and can very with standard tolerance ranges.  

	Customer applications benefit from the focused heat in the area where they want it without introducing heat into unwanted areas.  Unwanted areas could be in the insulation barrier that surrounds the heated section, or even passing through a vacuum  where heat is not wanted on the cold section

	Power connections remain much cooler when using the improved cold sections.  Previous high voltage cold sections generated excessive temperature to point where ceramic insulations were needed at the potting adapter to lead wire.  Typical moisture seals at the ends of the cold cable can withstand 250°F (121°C), and 500°F (260°C).   

	Environmental seals when exiting vacuum chambers are not exposed to excessive temperature generated from the cold ends of  the BVX series.    Typical seal temperature ratings are:

		Buna “O” ring seals are rated for 176°F. (80°C) 
	Viton seals are rated for 356° F. (180°C)
	Silicone “O” ring seals are rated for 400°F. (200°C).  

	Radiant heat is the best form of heat transfer in a vacuum.  Electric heaters need to be over 1000°F before metal surfaces start to radiate heat away from the surface of the heater.  Keeping that heat in the area of the process and away from the cold section of cable brings a new generation of efficiency to vacuum process heating.   (continued on back)

	ARI Introduces BVX heaters for Improved cold end efficiency.
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