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WATTCO™ cartridge heaters are made of a swaged construc-
tion that consists in a high-grade nickel chromium resistance
wire wound around a high-quality MgO core that is centered
in a stainless steel casing.

Cartridge heaters are used for several heating metal parts and
can be fitted with threaded bushings for liquid heating for
certain applications. Cartridge heaters will reach metal
temperatures of up to 1400°F (760°C) with the appropriate
material, watt density, and fit selections (see Figure 2 on Page
7.2). Maximize element life and value with WATTCO™
cartridge heaters.

KEY FEATURES

22 + Main components:
o High-grade nickel chromium resistance wire
o MgO core
o Stainless steel casing
o Stranded leads with silicon-impregnated mica glass
insulation
« Special sizes, wattages, and materials are available upon
request.

=

Easy and economical to install
Designed with first-class materials
Maximized heat transfer

Easy to maintain

Za - Uniform temperatures

Built solidly

Oxidation and corrosion resistant
Durable

CARTRIDGE HEATERS

WATTCO™ CARTRIDGE HEATER

The following sections will help you select the WATTCO™
cartridge heater that meets the requirements of your
application.

NEED ASSISTANCE?

Please call us at 1-800-4WATTCO (1-800-492-8826) for further
information or assistance.

Please consider the following factors in order to select the
right cartridge heater.

» Operating temperature

+ Watt density of the heating element

+ Sheath material (corrosive or non corrosive)
o Temperature of the corrodent
o Degree of aeration of exposed corrodent
o Velocity of the corrodent

Please consult the following chart as a reference guide.

APPLICATIONS SHEATH MATERIAL

Molds
Metal dies
Platens Stainless Steel
Hot plates Incoloy®
Sealing tools (available upon request,
Fluid heating please consult factory)
Aerospace

Semiconductor

Food service and medical equipment

.. inl |
Deionized water Stainless stee

General applications Incoloy®

Highly corrosive applications Titanium

Incoloy® is a registered trademark of Inco Alloys International

TO INSTALL CARTRIDGE HEATER:
]

* Make a hole in the section that is to be heated (see Figure 2 to

- find out about proper hole diameter and tolerance).

» Ream a smooth hole for contact and for better heat transfer.

+ Extend the hole through the section so that the unit can be
driven out if you should need to remove it.

+ If making a through hole is impossible, increase the size of the
hole without exceeding the tolerances shown in Figure 2.

+ Reduce the vibration and flexing of the lead wires to prolong
service life.

+ Prevent contamination from liquids by protecting the end of
the heater.
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FIG. 2 - WATT DENSITY VS. FIT TOLERANCE AND WORK TEMPERATURE
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FIG. 3 - SUGGESTED WATT DENSITY FOR HEATING METAL PARTS
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TOLERANCES

Please refer to this chart to learn more about the allowed
manufacturing tolerances:

MANUFACTURING TOLERANCES

+10% - 5%

Resistance tolerance
Wattage tolerance (at rated tension) +5%,-10%
Diameter tolerance +0.002"
Length tolerance +1/16" or 1.5% of length

Maximum sheath temperature 1400°F

=

FIG.4 - DETERMINING THE PROPER FIT
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WHEN ORDERING, PLEASE SPECIFY: Quantity, catalogue number, tension, wattage, diameter,

length of cartridge, length of lead, and extra features.
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TABLE 1

Standard Watt Density Cartridge Heaters

SHEATH LENGTH

CARTRIDGE HEATERS

WATT DENSITY

CATALOG NUMBER

in. mm WATTS W/in 2 W/cm 120V 240V
1 25.4 80 208 32.2 WC20100801 WC20100802
1 25.4 100 260 40.3 WC20101001 WC20101002
1 25.4 150 390 60.5 WC20101501 WC20101502
11/4 31.8 225 390 60.5 WISV LN \WC201A2252
,,,,, 112 381 125 t4a0 217 [VIPUEKERTEM wc201C1252
11/2 38.1 175 228 35.3 oyl oxva Nl \WC201C1752
11/2 38.1 250 325 50.4 WiorlikEop okl \WC201C2502
2 50.8 100 87 13.5 WC20201001 WC20201002
2 50.8 150 130 20.2 WC20201501 WC20201502
2 508 200 173 268 BVSPRPLPLIFE WC20202002
2 50.8 250 215 33.3 WC20202501 WC20202502
2 50.8 300 260 40.3 WC20203001 WC20203002
3 76.2 200 104 16.1 WC20302001 WC20302002
3 76.2 300 156 24.2 WC20303001 WC20303002
S 016 o0 ur 17.2 EVISPUEGERIEM wc20403002
5 127.0 350 101 15.7 WC20503501 WC20503502
6 152.4 400 94 14.6 WC20604001 WC20604002
1 25.4 55 95 14.7 WC30100551 WC30100552
1 25.4 100 172 26.7 WC30101001 WC30101002
1 25.4 150 259 40.1 WC30101501 WC30101502
1 25.4 200 344 53.3 WC30102001 WC30102002
o iwy4 318 125 144 223 EEISVSPLIW wc301A1252
11/4 31.8 150 172 26.7 WASKIOAWN TN \WC301A1502
11/2 38.1 30 32 5.0 WexclokNefokcfokil \WC301C0302
11/2 38.1 50 53 8.2 el hNofel Yok \WC301C0502
11/2 38.1 85 68 10.5 WexclokNefe: NN \WC301C0852
112 381 0 86 133 IVISEUEFPRNEN wC301C1002
11/2 38.1 150 129 20.0 WexclokNexRYoklM \WC301C1502
11/2 38.1 200 173 26.8 WexciokNowlolokm \\W/C301C2002
11/2 38.1 250 216 33.5 WexclokNepi Yokl \WC301C2502
2 50.8 50 29 4.5 WC30200501 WC30200502
_____ 2 sos 75 4 65 EUSIPIGEIN WC30200752
2 50.8 100 57 8.8 WC30201001 WC30201002
2 50.8 150 86 13.3 WC30201501 WC30201502
2 50.8 200 115 17.8 WC30202001 WC30202002
2 50.8 250 144 22.3 WC30202501 WC30202502
_____ 2 508 300 172 267 _[BAVICUPIEGHEN W C30203002
2 50.8 400 230 35.7 WC30204001 WC30204002
2 1/2 63.5 500 216 33.5 Wexcioiersfolokm \WC302C5002
3 76.2 100 34 5.3 WC30301001 WC30301002
3 76.2 150 52 8.1 WC30301501 WC30301502
_____ 3 ...........762 _ ____.....200 .69 .. 120.7 __________ EWAexjukioplefokil \WC30302002
3 76.2 250 86 13.3 WC30302501 WC30302502
3 76.2 300 104 16.1 WC30303001 WC30303002
3 76.2 400 138 21.4 WC30304001 WC30304002
3 76.2 500 173 26.8 WC30305001 WC30305002
_____ 31/2 889 300 87 135 [AICEIFIENNIM WC303C3002
31/2 88.9 500 144 22.3 Wexclokcief Yol \WC303C5002
4 101.6 150 37 5.7 WC30401501 WC30401502
4 101.6 250 62 9.6 WC30402501 WC30402502
4 101.6 400 99 15.3 WC30404001 WC30404002
_____ 4 . ....1016 . ......%800 . ...x23 ...19.1 ERWexrAIeJokal \WC30405002
4 1/2 114.3 300 65 10.1 exciorioxclolokm \\/C304C3002
5) 127.0 150 29 4.5 WC30501501 WC30501502
5 127.0 200 39 6.0 WC30502001 WC30502002
5) 127.0 500 96 14.9 WC30505001 WC30505002
5 127.0 750 144 22.3 WC30507501 WC30507502
6 152.4 200 31 4.8 WC30602001 WC30602002

WHEN ORDERING, PLEASE SPECIFY: Quantity, catalogue number, tension, wattage, diameter,
length of cartridge, length of lead, and extra features.

™
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TABLE 1
Standard Watt Density Cartridge Heaters ..continued
SHEATH LENGTH WATT DENSITY CATALOG NUMBER
in. mm WATTS wiin 2 wicm? 120V 240V
6 152.4 250 39 6.0 WSELEFE Il W C30602502
6 152.4 400 63 9.8 (WISELLIPEN M W C30604002
6 152.4 600 94 14.6 (WISRDL [l W C30606002
6 152.4 750 117 18.1 (WISKLLI4 ISl W C30607502
_______ 6 ....1s%24 1000 o Asv 243  ERUSEUEIEAIEY WC306010002
7 177.8 250 33 5.1 (WISELRAFIT M W C30702502
7 177.8 600 80 12.4 (WIS [J M W C30706002
7 177.8 1000 133 20.6 (WISLF AN v C307010002
8 203.2 300 34 5.3 (WIeRDELE [ J Ml "W C 30803002
8 203.2 500 58 9.0 IRWISELEDE ) W C30805002
"""" 8 2032 T e00 A A7 T SR NEL GO EN W C308010002
10 254.0 600 54 8.4 (WISKINEMl \C3106002
10 254.0 1000 91 14.1 WC31010001 ERVISEIELi}
12 304.8 400 30 4.7 WIKIPLLIENN W C3124002
12 304.8 600 45 7.0 (WIS FLLLENN W C3126002
12 304.8 1000 75 11.6 WIEFPSL ] \WwC31210002
1 25.4 50 65 10.1 WSERFGRERFl W C50100502
1 25.4 150 193 29.9 WOL TRl W C50101502
11/4 31.8 125 107 16.6 WIS SVS LI W C501A1202
11/4 31.8 200 172 26.6 WL EV.VLI S W C501A2002
vz 81 50 o7 15.0 1 BRUSEIUIOHETR WC501C1502
11/2 38.1 200 128 19.8 VISL L FXFLEM \WC501C2002
2 50.8 200 86 13.3 WIS PLFLI W C 50202002
2 50.8 250 108 16.7 WL PLPIT M W C50202502
2 50.8 300 128 19.8 WL PLEL Bl W 50203002
.2 508 400 171 26.5  BRUASELPIEDIGOE WC50204002
2'1/4 57.2 75 28 4.3 (ST PYOFEF W C502A0752
2 1/4 57.2 125 46 7.1 WL PYNS I3 \WC502A1252
2 1/4 57.2 250 92 14.3 WL PY VI I W C502A2502
2 1/4 57.2 400 147 22.8 WL Y.V W C502A4002
...23/8 603 w00 34 9.3 BAUSEIEIHAE WC502B1002
2 3/8 60.3 250 86 13.3 WL PP W C502B2502
21/2 63.5 100 32 5.0 WISl W C502C1002
21/2 63.5 300 96 14.9 WIL{sPXLIEM \WC502C3002
21/2 63.5 400 128 19.8 WC502C4001 VIS PIX P
_21/2 635 500 161 250 (WISETSPISTI Pl \C502C5002
3 76.2 125 32 5.0 TISEEIFREI W C50301252
3 76.2 250 64 9.9 WISLELPIT M W C50302502
3 76.2 400 104 16.1 WIS P Ll W C 50304002
3 76.2 500 129 20.0 WISLEDI Ml W C50305002
8762 600 154 23.9_BUASEIEICIial  \WC 50306002
3 76.2 750 193 29.9 LT ELN4 T W C50307502
31/2 88.9 250 54 8.4 Wl kIFII N W C503C2502
31/2 88.9 500 107 16.6 WLk LE Ml W C503C5002
4 101.6 150 28 4.3 WC50401501 ISPHEEIP:
4 1016 250 46 7.1 ENSWAPETFE W C50402502
4 101.6 350 65 10.1 TSI PNELTM W C50403502
4 101.6 400 74 11.5 WISLT LAl W C50404002
4 101.6 500 92 14.3 WL NI il W C 50405002
4 101.6 750 138 21.4 WL TV 4Tl W C50407502
,,,,, 4 10%e 000 a8A 28,5 RSN vvor W C 504010002
5 127.0 250 38 5.9 WL W C50502502
5 127.0 350 50 7.8 WIS LLELT W C 50503502
5 127.0 400 58 9.0 WL LIl W C50504002
5 127.0 500 72 11.2 WIS I{ ool W C 50505002

WHEN ORDERING, PLEASE SPECIFY: Quantity, catalogue number, tension, wattage, diameter,
length of cartridge, length of lead, and extra features.
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TABLE 1
Standard Watt Density Cartridge Heaters ..continued
SHEATH LENGTH WATT DENSITY CATALOG NUMBER
in. mm WATTS Wiin 2 Wicm? 120V 240V
1/2" HOLE DIAMETER (0.497" SHEATH DIAMETER)
5 127.0 750 108 16.7 WSELEREERF W C50507502
5 127.0 1000 143 22.2 WL LTIkl v C505010002
51/2 139.7 500 64 9.9 Wl F Ml W C505C5002
51/2 139.7 750 97 15.0 wcs505Cc7501 [INNEISEY
.6 152.4 300 . 35 5.4 LUASELCIEIG W C 50603002
6 152.4 500 59 9.1 WISLGLLL N F v C50605002
6 152.4 750 88 13.6 WL x4l W C50607502
6 152.4 1000 117 18.1 WISkl v C506010002
6 1/2 165.1 1000 108 16.7 LI F N W C506C 10002
T 1778 50 50 7.8 LA \WC50705002
7 177.8 1000 99 15.3 LI OFNLIEN \WC507010002
8 203.2 300 26 4.0 WIS LELELIFM v C50803002
8 203.2 500 43 6.7 W ELELII W C50805002
8 203.2 1000 86 13.3 WIS LELE kM W C508010002
,,,,,,, 8 ...20382 1500 129 0200 0 EUASEIETONEIekg W C 508015002
8 203.2 2000 172 26.7 WL LELELLIFN W C508020002
9 228.6 500 38 5.9 W LN \WC50905002
9 228.6 1000 76 11.8 WIS LEIE Ikl W C509010002
10 254.0 500 34 5.3 WFNLELII \WC51005002
1o 2540 1000 68 10.5  JWASLNNe[ekNo[eohlg \WC510010002
10 254.0 1500 102 15.8 LI ENL I \WC510015002
10 254.0 2000 136 21.1 WLkl W C510020002
12 304.8 550 30 4.7 WFPLELII \WC51205002
12 304.8 1000 56 8.7 WLkl \WC512010002
.12 3048 1500 84 13.0 SN PNkl W C512015002
12 304.8 2000 112 17.4 (I FIPLLIFN \WC512020002
14 355.6 2300 110 17.1 WP P LI W C514023002
18 457.2 1700 62 9.6 wc518017001 ISFENENANP
11/4 31.8 50 34 5.3 IS EY-CEFl W C601A0502
11/4 31.8 200 137 21.2 WIS EV-P Ll F M \WC601A2002
11/4 31.8 250 171 26.5 WXL EV-VIT M W C601A2502
2 50.8 100 34 5.3 WL SNk W C60201002
.2 508 200 68 10.5 BRUCTIrAcgs \WC60202002
2 1/4 57.2 100 29 4.9 WL PINNI I \WC602A1002
2 1/4 57.2 350 103 16.0 W PYXI Ml W C602A3502
2 3/8 60.3 280 77 11.9 WIS P1-FXISM \WC602B2802
3 76.2 150 31 4.8 WL ELEE I \WC60301502
3 762 250 51 7.9 EANASEICIPEINOl W C60302502
3 76.2 500 102 15.8 WL ENE{ Ml W C60305002
3 76.2 750 154 23.9 WLl N 4Tk W C60307502
3 3/4 95.3 525 82 12.7 WIS EILFII M W C603E5252
4 101.6 250 37 5.7 WL PPk \WC60402502
. S 016 400 58 9.0 BRUSTIEIELINE \WC60404002
4 101.6 500 73 11.3 I ZN LIl W C60405002
4 101.6 600 88 13.6 LTS { I J Ml \WC 60406002
4 101.6 750 110 17.1 WL PN N4 Tk \WC60407502
4 101.6 1000 146 22.6 WIX{ Vo okl \WC 604010002
5 1270 250 28 43  EOVISIIEIPEIIM \WC60502502
5 127.0 500 57 8.8 WL ELE Il W C60505002
5 127.0 750 86 13.3 WLy d- Tk \WC60507502
5 127.0 1000 114 17.7 WIS ETE ookl \WC 605010002
51/8 139.7 285 32 5.0 WX LY VX1 F M \WC605A2852
6 1524 0 28 4.3 USRI W C60603002
6 152.4 500 47 7.3 WL \WC60605002
6 152.4 1000 93 14.4 WIS SN F M W C60601000
6 152.4 1500 140 21.7 WIS LR RToJok Ml W C 606015002

WHEN ORDERING, PLEASE SPECIFY: Quantity, catalogue number, tension, wattage, diameter,
length of cartridge, length of lead, and extra features.
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TABLE 1
Standard Watt Density Cartridge Heaters ..continued
SHEATH LENGTH WATT DENSITY CATALOG NUMBER
in. mm WATTS Wiin 2 wrecm? 120V 240V
7 177.8 500 39 6.0 WISEECELFl W C 60705002
7 177.8 1000 79 12.2 wc607010001 [KSIHFOIIE
7 177.8 1500 118 18.3 WC607015001 VISR LFELP:
8 203.2 500 34 5.3 wc60805001 [IKWITHELENLP
8 208.2 850 58 . 9.0 WASEENEDEE]N W C 60808502 |
8 203.2 1000 68 10.5 LI EETLOEN W C608010002
8 203.2 1500 102 15.8 WC608015001 RVISLELFELP:
10 254.0 500 27 4.2 LR I{Jof Ml \vC61005002
10 254.0 1000 54 8.4 WC610010001 [RVISFNoENLooF:
Lo 2540 1500 8L 126 B RAASIIASINEATV o W C 610015002
10 254.0 2000 108 16.7 WIS FEL M W C610020002
12 304.8 500 22 3.4 wc61205001 [IKSFELENIP
12 304.8 1000 45 7.0 (WL F PR W C612010002
12 304.8 1500 67 10.4 WL F LRkl \vC612015002
B 3ss.6 .. 300 40 217 W ASIELIEYOIGN W C614037002]
15 381.0 2400 84 13.0 WIF LY El \C615024002
16 406.4 4500 148 22.9 (WIS F PTGl W C 616045002
18 457.2 1500 44 6.8 (WL FE: TR kMl \vC 618015002
18 457.2 3000 87 13.5 WC618030001 RVIIFELELP:
18 4572 4700 137 212 B STIRLPIIIN W C618047002
20 508.0 4700 123 19.1 WIS L PA O W C620047002
36 914.4 3000 43 6.7 wc636030001 [RWISTREEIIo
2 1/4 57.2 200 49 7.6 YISO LF W C702A2002
3 76.2 250 43 6.7 WISKOEDPETGM \WC70302502
3 76.2 500 85 13.2 WIS HELLT A W C 70305002
4 101.6 500 61 9.5 WIS \WC70405002
,,,,,,, 4 R0 000 22 A8 SR W C 704010002
5 127.0 300 28 4.3 WISFOEDELM \WC 70503002
5 127.0 500 47 7.3 W OLLLT Al W C 70505002
5 127.0 1000 95 14.7 WSOV W C705010002
6 152.4 500 39 6.0 W LLLLT Al W C 70605002
,,,,,,, 6 1524 1000 78 121  INVISEULINIIAE W C706010002
6 152.4 1500 116 18.0 ISR LTI FEEM W C 706015002
6 152.4 2000 155 24.0 WIS EOEL I \WC 706020002
7 177.8 500 33 5.1 WX LFOLT A W C 70705002
7 177.8 1000 66 10.2 WSROI \WC707010002
8 2032 se0 28 4.3 IRUSKLEREDE W C 70805002 |
8 203.2 1000 57 8.8 WISRLEDEI I W C 708010002
8 203.2 2000 114 17.7 (WX OELPLIEN W C 708020002
10 254.0 1000 45 7.0 (WISHENIEN LIl \WC710010002
10 254.0 2000 90 14.0 (WIoXSN LIkl W C 710020002
12 3048 1000 37 5.7 B WY PAVRRYeIiE WC712010002
12 304.8 2000 74 11.5 WISXAFLPLIEN W C712020002
12 304.8 4000 148 22.9 (WSS PLPLLIIN W C712040002
15 381.0 1500 44 6.8 (WIoRSET BTkl W C 715015002
16 406.4 1800 49 7.6 (WISHETIER: LI \WC716018002
.18 4572 2000 49 7.6 W Loy ga-lopAejeloki W C 718020002
20 508.0 1150 25 3.9 WIS FLNERELEN W C720011502
20 508.0 2250 49 7.6 WC720022501 RIS FZINEREIP]
20 508.0 5000 115 17.8 (WISFIDE LI W C720050002
_____ 24 68096 o 3vs 2589 BUSIELINENENE WC724013752
24 609.6 2750 50 7.8 WIS FTNPIEI N \WC 724027502
36 914.4 2500 30 4.7 IR LTkl W C 736025002

WHEN ORDERING, PLEASE SPECIFY: Quantity, catalogue number, tension, wattage, diameter,
length of cartridge, length of lead, and extra features.
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FOPOERE ParEE CARTRIDGE HEATERS

EXTRA FEATURES MODIFICATIONS

WATTCO™ cartridge heaters can be custom build to suit other tensions and wattages upon request.
TENSIONS AND WATTAGES Connecting series cartridges on line tensions of more than 300V is not recommended.
Please call us at 1-800-4WATTCO (1-800-492-8826) for further details or assistance.

WATTCO™ cartridge heaters can be specially configured to any length, up to 100 inches.
LENGTHS With longer lengths, special equipment will be necessary
for accurate drilling and reaming holes.

WATTCO™ standard cartridge heaters are made from grade 321 stainless steel.

SHEATH MATERIALS Should you need special requirements, please call us at 1-800-492-8826.

WATTCO™ cartridge heaters are supplied with welded end cap that acts as a gas tight seal.
The alternative options for lead wire construction are:

MOISTURE-RESISTANCE « Silicon potting
+ Teflon seals
+ Teflon leads

Please call us at 1-800-4WATTCO (1-800-492-8826) for assistance.

EXTRA FEATURES AND MODIFICATIONS

WATTCO™ cartridge heaters are supplied with standard 10”long fiberglass insulated nickel leads.

LEAD WIRE LENGTH . . 8
Longer leads or spliced leads to stock units are available upon request.
WATTCO™ provides cable or stainless steel braided sleeving for additional
PROTECTIVE LEAD COVERS . . .
mechanical protection over the lead wires.
THERMOCOUPLE Built-in J or K thermocouples are available for any WATTCO™ cartridge heater.
GROUND WIRE For special code requirements, request that an additional ground wire be fixed to the sheath.

Forimmersed applications, request welded single-ended and double-ended stainless steel bushings.

AR 2 HD LA Please call us at 1-800-4WATTCO (1-800-492-8826) for density information.

WHEN ORDERING, PLEASE SPECIFY: Quantity, catalogue number, and extra features.

THREADED BUSHING (FIG. 1-2)

For liquid immersion heating applications under 750°F, use brass.
For applications over 750°F, use stainless steel.

CART. A DIM. B DIM. STD. TAPER CART. A DIM. B DIM. C DIM. STD. TAPER
DIA. mm mm PIPE THD. DIA. mm mm mm PIPE THD.
/4" 11.9 15.2 1/8" NPT 1/4" 11.9 24.8 9.6 1/8" NPT
3/8" 15.7 17.2 1/4" NPT 3/8" 15.7 27.6 10.4 1/4" NPT
2" 17.2 21.7 3/8" NPT 1/2" 17.2 35.6 13.9 3/8" NPT
5/8" 22.5 24.2 1/2" NPT 5/8" 22.1 38.2 16 1/2" NPT
3/4" 26.8 26.5 3/4" NPT 3/4" 26.8 43.2 16.7 3/4" NPT

1 19/64" 44.5 34.9 11/4" NPT 119/64" 44.5 60.3 25.4 11/4" NPT
A A
bess 8
. T
i ke ke
FIG.1 FIG.2
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