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Nominal 
Diameter

Minimum 
Diameter

Maximum
Diameter

Std. Lead 
Wire Gauge

Max amps with 
Std. Lead wire

Max lead wire 
gauge

Maximum 
Amps

Maximum 
Volts

1/8” .119 .124 24 3.6 24 3.6 240

1/4” .244 .249 24 6 22 9 300

6.5 mm .250 .255 24 6 22 9 300

5/16” .306 .311 24 6 22 9 300

8 mm .309 .314 24 6 22 9 300

3/8” .369 .374 22 9 18 15 480

10 mm .388 .393 22 9 18 15 480

12 mm .466 .471 22 9 18 15 480

12.5 mm .486 .491 22 9 18 15 480

1/2” .494 .499 22 9 18 15 480

13 mm .506 .511 22 9 18 15 480

17/32 .525 .530 22 9 18 15 480

14 mm .545 .550 18 15 14 26 480

5/8” .619 .624 18 15 14 26 480

16 mm .624 .629 18 15 14 26 480

17 mm .663 .668 18 15 14 26 480

11/16” .682 .687 18 15 14 26 480

19 mm .742 .747 18 15 14 26 480

3/4” .744 .749 18 15 14 26 480

25 mm .978 .983 18 15 14 26 480

1” .994 .999 18 15 14 26 480

STANDARD SPECIFICATIONS

•	Length tolerance is ±3/32 or ±3% whichever is greater. For more on this, see “LENGTH CONTROL” on page 12.

•	Camber tolerance is .025 per foot of length. Slight camber is normally not a problem since the heater will flex 
enough to enter a clean hole

•	Wattage tolerance is +5%, -10%.
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We have developed a cartridge heater that exceeds the performance and durability of other cartridge 
heaters. Through refinements in the swaging process, specially designed cores, careful selection of 
magnesium oxide fill, nickel chromium resistance wire, stainless steel tubing, and carefully controlled 
production processes, all our heaters routinely outperform other cartridge heaters in difficult 
applications.
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All heaters are UL recognized, File #E202904, CSA 
certified, CSA file no. LR 109455-1 and RoHS Compliant.

1. High Temperature Lead Wires for 
temperatures up to 550°C.

2. High Impact Ceramic Cap retards 
contamination and is suitable for high vibration 
applications. Deep holes in cap prevent fraying of 
leads when bent.

3. Nickel-Chromium Resistance Wire for 
maximum heater life, evenly wound for even heat 
distribution.

4. High Purity Magnesium Oxide fill selected 
for maximum dielectric strength and thermal 
conductivity, highly compacted for maximum heat 
transfer.

5. 304 Stainless Steel Sheath for oxidation resistance in a 
wide variety of environments. 316 Stainless Steel and Incoloy® 
are also available. Please consult the application guide in the 
back for help in determining which material is best for your 
application.

6. TIG Welded End Disc to prevent contamination and 
moisture absorption.
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CONSTRUCTION



SPECIFICATIONS
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Wire type
Maximum 

Recommended 
Temperature

Comments

Duraflex 550°C Highest temperature rating, durable, non-fraying, good moisture 
resistance. This is our standard lead wire.

Teflon 250°C Good dielectric strength.

Silicon Rubber 200°C Good moisture resistance.

Braided Silicon Rubber 200°C Inexpensive wire, good for non-abrasive applications.

SJO Cord 90°C Rubber jacket, resistant to oil and moisture. For use on 3/8” diameter and 
larger.

LEAD WIRE OPTIONS

304 S/S STEEL IS STANDARD
•  	 Incoloy: For applications to 870°C

•  	 304 Stainless Steel: For applications to 
760°C

•  	 316 Stainless Steel: For corrosive 
environments

•  	 For more information, see sheath 
suitability chart on page 17.

SHEATH OPTIONS

•  	 The tighter the hole fit, the better. Loose fit equals poor 
heat transfer and shorter heater life.

•  	 Clearance is determined by taking the hole diameter 
and subtracting the heater diameter.

•  	 Cycling reduces heater life and high cycling applications 
should use lower numbers.

•  	 Please consult the following tables for the maximum 
allowable watt density for heating metals.

WATT DENSITY

 
Block Temperature in °C

Hole  
Clearance

649 538 426 315 204 93

0.00 140 270 300 300 300 300
0.00 120 205 295 300 300 300
0.00 100 175 240 300 300 300
0.00 90 145 200 285 300 300
0.01 70 100 150 200 250 300
0.01 60 90 110 150 200 225
0.01 50 75 95 110 140 165
0.03 40 60 80 90 100 110
0.06 30 40 50 55 65 65
0.10 25 35 45 50 50 50

MAXIMUM WATT DENSITY FOR HEATING METALS

FORMULA

Watt 
Density

=
Wattage

Heated Length x Diameter x 3.14

Watt density is calculated with the following formula:



TERMINATION  OPTIONS

•  	 Swaged in leads are ideal for applications where there is a lot of movement or the leads must be bent 
sharply upon exiting the heater.

•  	 Please note that for heaters over 3” long there is a short unheated section where the leads connect to the 
power pins.

SWAGED IN LEADS

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .20 .20 .25 .30 .39 .39 .61
Over 3” long .81 .79 .84 .84 1.01 1.00 1.27

•  	 Also remember that if the heater is 
inserted completely into the hole, the leads 
are exposed to the block temperature 
(maximum temperature for standard leads 
is 550°C , 1022°F.).

•  	 Unless otherwise specified, all heaters are 
supplied with swaged in leads.

Unheated Length

•  	 Crimped on leads are generally used where the temperature at the end of the heater exceeds the maximum 
rated temperature of the lead wire. Since the connection between the leads and power pins is made outside the 
heater, the unheated length at the lead end of the heater is kept to a minimum. 

CRIMPED ON LEADS

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .20 .20 .25 .29 .54 .54 .74
Over 3” long .20 .20 .25 .29 .54 .54 .81

•  	 Crimped on leads are not 
recommended for applications where 
the leads must be bent sharply near 
the heater, or in applications where the 
leads will be subject to a lot of flexing. 

•  	 The high temperature connectors are 
covered by 1-1/2” of 2500 volt silicone 
rubber coated fiberglass sleeving.

Unheated Length
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•  	 Right angle leads are ideal for applications 
where space is limited.

•  	 Leads are covered with a silicon 
impregnated fiberglass sleeve where they 
exit the heater.

•  	 When ordering, please specify the overall 
length.

RIGHT ANGLE LEADS

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .20 .20 .25 .29 .39 .39 .24
Over 3” long .81 .79 .84 .84 1.01 1.00 .31
Extension length .25 .25 .31 .37 .37 .37 .75

Extension LengthUnheated Length

Overall Length



TERMINATION  OPTIONS

•  	 Flexible conduit provides maximum lead 
protection from abrasion but can not be 
bent as sharply as stainless steel braid.

•  	 Flexible conduit is swaged into the heater 
for maximum protection. (Flexible conduit is 
also known as armor or hose).

STAINLESS STEEL FLEXIBLE CONDUIT

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .62 .60 .30 .23 .39 .39 .54
Over 3” long 1.23 1.20 .89 .84 1.01 1.00 1.20
Conduit O. D. .25 .303 .303 .303 .37 .48 .48

Unheated Length
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STRAIGHT BRAID

•  	 Swaged in stainless steel braid provides 
excellent abrasion protection while 
allowing the leads to be bent in a tight 
radius.

•  	 Because the braid is swaged in, it is 
extremely resistant to pulling out of the 
heater.

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .25 .20 .35 .29 .39 .39 .54
Over 3” long .86 .79 .94 .84 1.01 1.00 1.20

Unheated Length

•  	 Right angle stainless steel braid offers the 
same advantages as straight swaged in 
stainless steel braid but allows use in tight 
spaces.

•  	 When ordering, please specify the overall 
length.

RIGHT ANGLE BRAID

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .20 .20 .25 .29 .39 .39 .24
Over 3” long .81 .79 .84 .84 1.01 1.00 .31
Extension Length .31 .31 .37 .37 .44 .44 .75

Unheated Length Extension Length



TERMINATION OPTIONS
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•  	 Right angle stainless steel conduit offers the 
same advantages as swaged in stainless steel 
conduit but allows use in tight spaces. 

•  	 When ordering, please specify the overall 
length.

RIGHT ANGLE STAINLESS STEEL FLEXIBLE CONDUIT

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .55 .60 .65 .70 .90 .80 .24
Over 3” long .81 .79 .84 .84 1.01 1.00 .31
Extension Length .31 .37 .37 .37 .44 .44 .75
Conduit O. D. .25 .25 .33 .37 .37 .37 .37

Unheated Length Extension Length

•  	 It is not a seal at all, but rather a sealed, stainless steel, flexible hose brazed to the heating element.

•  	 This protects the leads and covers the end of the heater.  It is rated for applications up to 593ºC.

Specifications

O. D. I. D. Dynamic Bend Radius Static Bend Radius

Specifications .50” .25” 5” 1”

CONVOLUTED CONDUIT

•  	 While the hose is flexible, it is not 
recommended for applications with 
continuous flexing and movement.

•  	 It is available only on heaters 1/2” 
diameter and larger.

•  	 Right angle flexible conduit can also be 
attached to the sheath with a copper 
elbow.

•  	 This method can also be used to attach 
right angle flexible conduit to stock 
heaters.

•  	 Order length = Insertion Length + “A” 
Dimension

Heater Diameter
.25” .37” .50” .62” .75”

“A” Dimension .29 .38 .48 .57 .75
“B” Dimension .85 .91 1.16 1.25 1.90
Conduit O.D. .25 .37 .48 .625 .62

RIGHT ANGLE COPPER ELBOW WITH CONDUIT

Order Length = Insertion Length + “A” Length

“A”
Insertion Length

“B”



•  	 Conductor pins bonded to resistance wire.

•  	 Uses minimum unheated length at end of 
heater.

STRAIGHT PINS

Unheated Length at Lead End of Heater
Heater Diameter (inches)

Heater Length 1/4” 5/16” 3/8” 1/2” 5/8” 3/4” 1”
Under 3” long .20 .20 .25 .29 .54 .54 .74
Over 3” long .20 .20 .25 .29 .54 .54 .81

Unheated Length

TERMINATION  OPTIONS

CERAMIC BEADS

•  	 When the temperature at the exit area of the 
heater is higher than 593°C, ceramic beads 
protect the wires until conventional insulation 
can be utilized.
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•  	 Flexible conduit can also be attached 
to the sheath with a copper coupler.

•  	 This method can also be used to attach 
flexible conduit to stock heaters.

COPPER COUPLER

Order Length = Insertion Length + “A” Length

Heater Diameter
.25” .37” .50” .62” .75”

“A” Dimension .29 .38 .48 .57 .75
“B” Dimension .70 .70 .85 1.10 1.35
Conduit O.D. .25 .37 .48 .62 .62

“A”
Insertion Length

“B”
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End Seals and Lead Wires

Type Temperature Moisture Applications Vibration or Flexing
Cement 1426 °C Poor Poor

Lava Seal 815 °C Poor Poor

Epoxylite 315 °C Good Excellent

Teflon Seal 175 °C Good Excellent

RTV w/ Silicone Rubber Leads 200 °C Excellent Average

Epoxy 130 °C Good Good

COMPARE!

TERMINATION  OPTIONS

END SEALS

•  	 A swaged in lava plug protects the internal 
cartridge from contamination.

•  	 Up to 815 °C

•  	 Provides protection against some thicker 
liquids and dust, however it is not 
waterproof.  It is also somewhat brittle 
and subject to cracking in high impact or 
high vibration applications.

•  	 Up to 1426 ºC.

TEFLON® SEAL

•  	 Teflon Seals are a mechanical seal 
constructed by compressing a solid piece of 
Teflon in the end of the heater creating a 
seal between the Teflon piece and sheath, 
and a seal between the Teflon piece and 
the lead wire.

•  	 An unheated section of 1” at the end of 
the heater is generally required to avoid 
overheating the seal.

•  	 Teflon lead wire is used in conjunction with 
the Teflon end seal.  While Teflon seal has 
a temperature rating of 175 ºC, it softens 
slightly above 150 ºC and can relax and 
compromise the seal.

RTV

EPOXY POTTING

EPOXYLITE© POTTING

•  	 Provides similar mechanical properties 
as epoxy potting. 

•  	 Up to 315 ºC.

•  	 Provides a very good seal with excellent 
mechanical strength.  However, it’s 
adherence to Teflon or silicone rubber lead 
wire is only fair.

•  	 Up to 130 ºC, and bonds well to Duraflex 
lead wire.

•  	 Provides a good moisture seal.

•  	 Up to 260°C.

•  	 Works well with silicone rubber leads 
(silicone rubber leads rated to 200 °C.).

9

Type Max
Rec. Comments

Silicone Rubber 
Fiberglass Sleeving 200 °C Can sleeve both leads together 

or each lead separately.

Fiberglass Sleeving 240 °C Good for lead protection and 
used over crimps.

SLEEVING

LAVA SEAL

CEMENT
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DOUBLE ENDED NPT FITTINGS

SINGLE ENDED NPT FITTINGS

SPECIFICATION CHART
Heater Diameter 1/4” 3/8” 1/2” 5/8” 3/4” 1”
NPT Thread Size 1/8 1/4 3/8 1/2 3/4 1
Brass “A” .57 .70 .74 .80 .92 1.30
Brass “B” .43 .56 .69 .87 1.06 1.44
Stainless Steel “A” .62 .76 .77 .84 .96 1.27
Stainless Steel “B” .46 .56 .67 .87 1.06 1.37

SPECIFICATION CHART
Heater Diameter 1/4” 3/8” 1/2” 5/8” 3/4” 1”
NPT Thread Size 1/8 1/4 3/8 1/2 3/4 1
Brass “A” .98 1.13 1.25 1.53 1.72 2.35
Brass “B” .43 .56 .69 .87 1.06 1.37
Stainless Steel “A” .98 1.13 1.25 1.53 1.72 CALL
Stainless Steel “B” .43 .56 .68 .87 1.06 CALL

•	Straight Threads

•	Brass Cubes

•	Stainless Steel Cubes

•	Others to Your Specifications

A B

BA

Tapered Threads

Straight Threads

Cube

CUSTOM FITTINGS


