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From the Leader in Cartridge Heater Technology...
...A Unique Split-Sheath Design
That Reduces the Cost of Process Heating



Watt-Flex®

Maamized Heat Transfer

Use in Oversized Bores

Ease of Removability

© 1994 Dalten Ekctric Heating Co., Ine

The Fevolationany Splil-Seeathk Cartndee Hader
(Patemiad e the Unilad Strls and Canada)

& The unaque splitsheath design of the Watt: Flex® Gartridoe Heater allows
the independent, bilateral expansion of each half of the heater oubvard
againstthe walls of the surmundingbore. Maximized metal-D-metal contaet
resulis in greatly mmprowed heat transfer under normnal fit conditions of
005%0 007 The thermal expansion of conwventional cartndge heaters limits
heater confactto only one side of the bore (Figure 1), The wuique split-sheath
expansion of Watt-Hex heaters assures supenor heat transfer, more unifonm
process heat, graater efficiency, and redur ed conswrption of electrinity,
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& The fit of a cartndge heater is measured as the difference between the
irside dameter (LD) of the bore and the outside diarneter (0.D) of the
heater. The sugpested fit for a Watt-Flex Cartridge Heater is 007" greater
than the sandard dameters shovwn on Page 4

For eample, the ideal bore diameterfora 1/ 2" diameter Watt-Flex heater
wouldbe 0 to 0.506". Atthe masarmum tol erare & dimension of the heater
and the minimum bore diameter, the heater would have 0.005" fit, allowing
ease of insertion and remmowal. Generally, sraller diameter heaters benefit
from a bt ighter fit and fitcanbe shightly loosened for larger diameters.

The ue expanding action of Watt-Fex heaters elirminates the neesd for
tight fits s makes Watt-Hex heaters ideal for use in oversized bores.,
Supenor bilateral expansion perrmats the use of Watt-Flex heaters in bores
where conventional heaters could not be used effertively.
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& Dalton Electric will replace, free of charge, any Watt-Flex CGartridge
Heater that cannotbe verthdrawm from the bore.

Dalton Eectrie's standand product warranty covers the rermroeal of Watt-
Flex heaters from bores, prowvading the bore fit 15 a rodrdrman of 005" and
there 15 no bore contamnation to cause setaure. This warmanty 18 possible
berause the split-shath design of Watt-Hex heaters eliminates warping, the
primary cause of bore seizure in heabing applications.

As shown in Rpure 2 ternperature differentials exdst frorn one side of
conwventioral cylindncally sheathed cartridge heaters to the other. These
differenhals oreurberause only one side of the heater comes in confact with
the bore. The resulting deflection within a closefiting bore often males
the heater bind during rerowval  With the Watt-Hex heater's split-sheath
design, mch half of the hater contracts independently when de-etieroized 1o

prorad e ease of removability.



Higher Watt Densities
and Temperatures

Longer Life

Uniform Temperature
Profile

& The Watt-Flex (Ertradge Heater &5 essentially a tubular heater bent back:
on itzelf and swaged into a cylindncal format. Unlike conventional heaters,
Watt-Hex heaters have no cerarmde core which can crack dunng swagng,
therefore, they can be compacted to a much greater density. This process
mereases both heat tansfer ability and irgulative wvalue of the dielechic,

The preater irsulation walue accomerodates significantly higher watt-
densities. In fact Watt-Hex heaters produce up to 50% higher warmantable
vatt-densities than conwventional heaters and can operate at much higher

temnperatures.

& The life of a carinidge heater 15 directly related to its internal operating
temperature. Derger and more uniforrn cornpaction of the dielectie provides
graater heat tansfer to the Watt-Flex sheath. This, conbined with more
efficient heat transfer o the surrounding mefal theough intirrate contact with
the wall of the bore, permits the Watt- Fex resistance ool to run substantially
eooler than conventional cartrid ge heater codls. The result is up to five tmes
longerlife, decreased dovwwntime, and loweroperatingcosts.
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& Unlike conventional cartridge heaters, Watt-Flex heaters have a
continuous heating cail for a more undform temperature profile. Continuous
cail construction elimirates the cold spots which can oceur at core junctions
tn cemarrae core heaters. (See Figure 3) With Watt-Flex heaters there are
no independent sections 0 bum out. Therefore, WattFlex heaters are either
totally on or totally off. R 4 shows the superior temperature profile
the length of a to probe heated by a Watt-Flex heater. Uniform
ternperature 5 vital when molding heat-sersitive plastics where the
temperature window between gate freeze-off and matenial degradation is
Very namow.

y varying the watt-dersity, the temperature profile may be custom-
mafched to spectfic requirements. For example, certain applications, such
as those requiring temperatures higher at the tip of a molding prdbe than
along the sheath, can be accomplished with Watt-Flex heaters but not with
eorerenbional cartridge heaters.
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Standard Watt-Flex
Heater Dimensions

Hot Tip Option

Exclusive External
Thermocouple Option

+ Talon Ekcne
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= Watt-Fle< heaters canbe corstructed o penerate full heatat the tip (Figure 5.
When sel erted for injerbion molding gate probes, the hot 1 feature mmindtrizes
undesirable pate freeze-off
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= Watt Flex heaters can be mamsfartired witha groove along the exterior
of the mariridoe 0 arcommodate 2 needle-type therrmorouple (Figure &) for
more accurate temperature sensing and contmol. Unlike cartridoe heaters
with nfernal thermorouples which measure the interral cod ternperatire,
Watt-Flex haters masure the temnpemture at the pount of heat transfer fom
the heater to the hostmetal
Another feature of this design is that the tenperature can be momdtored at
any point along the heater, unlike internal thermocouples with fixed
positions. And, the Watt Flex design allows for independent replacement of
hons. ANl e yWam riex desigriauotd i maepénaent replacement of
the heater or the thermorouple without having to discard an operaticral

cm_}-ﬁmwntas tn conventonal desigrs.

e maxarmum lengthe for grooved heaters are 15" for 1/4" and 3/ 8"
diameter heaters and 7" for 1/2" diameter heaters. Longer heaters, 1/2"
chameter or larger, canbe center grooved between the legs to a depth of &'
Themmoeouples are Type ] vatha lead length of 48" A 0.040" needle diameter
is used for 1/ 47 dameter heaters and all center groowres. & 0.062° needle
chameteris used for side grooved 3/8"and 1/2" diameter heaters.

Fgpme e Watt-Flex Heater with Opnonal Thermoooupde




Heater Accessories

Ordering Information

= WatkHex heaters are available witha variety of options including abrasion
resistance, moishure resisianee, mounting variatons, high-temperature
modificatiors, and lead modifications. The illustrations below show a sampling
of the accessones available.
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& Thefollowingaceessories are available on Watt- Flex heaters.
Flease consult factory for sperial aceessories or designs.
S Abrasion Protection $ High-Temperahure
+ Sainless Steel Braid Modific ati ons
+ Sainless Steed Hexable Hose + High-Terperature Leads
+ Straightor Right Angle Headers + Extra Cold Sectionat
Terrrunal End

& Contaminant Protection + Cerarrue Beads
s BTV Potting
» Ceramic Potting Lead Modific aions

+ Bxtra Length Leads
— Vi ati s * Threaded Post Terminals
+ Stainless Steel Range + Fberglass or Silicon
» Puller End Flug Fubber Sleewing
+ Mounting Bracket » Onaick: Discorect
= NPT Rtting » Qip Su
¢ Integral Ground Wire
& When ordering Watt- Hex heaters, pleage specify:

= Severe arrbient condibions

+ Sandard or grooved sheath Eurhas dripping oil)
+ Sheath diameter + Manufachinng process and
+ Sheath length set point terrgrera ture
+ Watlage + Bore inside diameter (if heater
= Volta pe 1z tobeused in bore)
+ Hot or cool tip + Frequency of cyrling (if heater
+ Lead wire length will be repulated by controller)
* ANy arcessones + Sewere lead wire flexing
* Preassigned part nurrber {if applicalle)

(favailable)

Thlbom yesey e e might © Sap®0- 110% of quantity cxdezed (for g mntites of 100z k=, 1 heater).
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Engineering Data and
Design Considerations

Heating Metal Parts

Physical Properties
of Materials

Heating Liquids

[ Daliwn Elctric

& The following informration s provided to assist you in the selection of
Watt Hex heaters and the desion of new heating equiprment in which theyr will be
used. Dalion engineers areavailable ioreorsuliahion onany heatingaprication.
Flease call if pou have queshions or vaould ke additonal assisaroe.

= The following equations WATTACELOSSRATES
will assist you in determuning

the heater capacity needed o =
pmduce a required level of heat 4o
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& Consideration should be given to the following factors when heating
liquids vath Watk Flex Gariridge Heaters:
+ Locate heaterwells inan unrestncted space in the rain body of the lbguid.
+ The heated sectionof the well showuld be covered by iquid atall tirnes.
+ Inmetal-meltngappliratiors, explosions can result if pressure 1s not
vented during the meling phase of heat-up.
¢ Cerainwattderaty hmits sast in monersionapplirations. Please consult
the factory foradditional assistance.



V‘t'fﬂtt'FIf}.ﬁ:@ & Sminless steel sheath accommndates standard diameter flanged Watt

Hex Gartnidge Haters.
REP]H(‘EEIblE Immersion ® Easily replaced without dmiring the ark or vat. Wath-Flex heater contracts
Heaters when de-enerpized for easy remmoval.

& Jeanandsafe. Heater nevercomes in contact with contents of @nlk,

= =i

FL.I- NGED HEATER
ELIDEE INTOWELL

Construction & Sminless steel sheath with a welded end cap and NPT fitting which
serews mnto and becomes a permanent part of the tank o be heated,

Flanged Watt-Flex heater is
secured to NFT fithng with
two screws. To replace the
heater, simply remove the
serews and slide the de-ener-

gized heater out
MMEFSICN HEATER C ARTRIDCE HEATER,
SeathOD NPT Fting Diameter Lengfh (Min, - M)
¥ Ey 12 S 5. 45"

W 1 % gt.72"

MNOTE: Both 'Watt-Flex Inmmernon Heaters and Cartnd ge Heaters are namifachred to
customer speabed bngthe.

Dalton Electric



Dhift-Therm™ & Diff-Them™ Flaten Heaters are high-quality, tubular heating elernents
swaged under 50 tons per square inch of pressure into grey iron castings

Platen Heaters by Dalton {platens and rings). Supenordesign and meticulous coretrurtion make Diff-
Therm heaters the industry standard for long life, uniformly distributed
process heat and efficient power generation.

Orrer 100 heater combinations of electriral ratings and rasting sizes are
available for 2% thoough 48" diffusion purmnps.  Diff-Thertn heaters are also
available in customn castng dimensiors and el ertyiral ratings for wse on dbeclete
arnd oreign-made pumps.

The provenindusty standand, Tiff-Therm heaters offer easy heater selection,
sy wetallaton, supenor process heating, and longer heater life, Sandard
heaters are shipped within 5days of the receipt of anomder,

Mhstraton 1 bdow shiowes how Diff-Thermn heaters are designed to provide
superior performrance over otherbolt-on diffusion paerg heaters, Dalion Eleotrio
rrarufactures tubular heating elernents using only high-purity a gnesiurm
cedde, mickel choome resistance ware, and sainless steel teryninals for internal
components. Specal filling methods and equiprment corrgact the magnesiwm
ceide inside andaround the resistor helix to edrerne density. Swa ping further
compacts the magnesiumosade virtually to maximum d ensity, yielding high
dielectnie strength and efficient interval g::atmndunﬁnn Swraging the heating
elements into undereut grooves in the Diff- Themm casting loe &1& el ernents
mnto intimate contact with the casting, and prowvid & wndform heat condue ion
along the entire | ength of the grooves.

The surface of the Diff-Therm casl:mg which confacts the diffusion P
boiler plate 5 machuned toa flat smooth firush. This process assures éE:f:'tt
ard uniform heat conduction into the boder plate for steady vaporization of
the pump fluid (Mustration 2)

Ilnota ton 1

Ilnsts won 2
s PP Y o G
= ,ﬁ{ﬁf‘;} Bk rins I'uq- AT ,r.-’,f e

AN .d-' Y a"

W.m:mty = [alton Hectric warrants it products only against defects in materials
and workmanship. Dalton Electric’s liability and a customer’s exclusive
remedy under ftus or any vamanty extend for the earlier of two thousand
howrs of operathon, orone yearbom the date of Dalton's shaprnent, prosaded the
product or products are properly stored, wetalled, mainfained, and operated.
Lalton Eeetne's lability 15 eclusively hirmited to repayment of the purchase
price, repair or replacement, at Dalion Electnic’s option, during said period,
upon proof satisfactory to Lalton and upon customer’s returning and
prepayng all charpes onsuch products to Retory or warshouse designated
by Dalton Heetrie. THIS WARPANTY IS MADE EXPRESSLY IN LIEU
OF ALL OTHER WARRANTIES, EXPRESS IMPLIED, OR STATUTORY,
WITH RESPECT TO QUALITY, MERCHANTAEILITY, OR FITNESS FOR A
PARTIOJLAE PURPOSE

ELECTRIC
mltﬂl HEATING CO., INC.

ManuFacturer aFthermocouples & RTD's Made in Ehe USA

W. H- COOke 8( CO.' Inc. Supplier of induskrial controls, heaters,and sensors since 1963

tales@wheooke com
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