


- HEATERS SHAPED
To FT YOUR
NEEDS

_ - Watlow is the world’s number one

Y source for custom created solutions to fit
the most exacting heating requirements.
Watlow is the recognized leader in design,
engineering and production of every type of
electrical heating unit for industry, business
and science.

With Watlow’s flexible heaters you can use
your imagination to apply heat to the most
complex shapes conceivable, and do it with
efficiency, dependability and value.

Watlow flexible heaters have solved
thousands of heating challenges as diverse
as freeze protection on aircraft air sensors to
dehumidifying and warming computer
equipment.
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MoRe CHOICES FOR
HEAT WHERE YOU WANT I7 GREATER FLEXIBILITY

Flexible products dllow you to put the
hedt where it is heeded. Unifs cun be
designed info three-dimensional
shupes und conformed to the most
complex geometries. Wutlow engineers
literally design around the shupe of
your eyuipment, covering it like u
second skin. You get the heut you
need without having to muke design
comjpromises fo eyuipment.

The flexible heuter’s umuzingly low
thermal muss und profile enubles it to
be used in upplicutions that have
limited spuce or limited weight
reqguirements.

The heuter’s thin design and its direct
bonding to the upplicution results in
excellent heut trunsfer. With the
heuting element us close s 0.003 in.
(0.1 mm) to the heuted part, you get
fast hedt up and cool down. This is
significunt for upplicutions that have
forecise tfemperuture requirements,

Even hedt distribution is the result of
close, uniformly spuced element
puths. Standard spucing dllows you

to place the element to within 0.25 in.
(6.4 mm) of the heuter’s perimeter,
maximizing the avdiluble heuting darea.
We cun dlso design zoned wuttuge us
required by the upplicution.

Watlow's flexible heuter design teum
selects the best dielectric isolution
mauteridl, element type und thermal
insulation to best fit your heuter to your
specific upplicution. This wide runge of
choices meuns greuter flexibility in
meeting your reyuirements.

MATERIAL CHOICES

Silicone rubber: we use this versutile
insulation for femperatures up to

500°F (260°C) und wutt densities from
0.5 W/in?to 80 W/in? (0.08 W/cm? to
12.4 W/cm?), defoendent upon
upplicution temperature. Standard
thickness is 0.055 in. (1.4 mm) using u
wire-wound element und only 0.018 in.
(0.5 mm) with a foil element.

Wautlow upplies the silicone rubber
compound to u fibergluss fabric to
yive your heuter dimensional stability
while sfill maintaining its flexibility. The
resulting unit is moisture und chemical
resistunt, und cun hold UL®, CE, cUR®
und VDE recoynition. Watlow wus the
first silicone rubber heuter munufacturer
to obtuin comprehensive UL®
component recoynition.

Polyimide: this thin, lightweight organic
polymer film provides excellent tensile
strenyth, teur resistunce und
dimensionul stability. It can diso
operute in umbient temperautures us
low Us -319°F (-195°C). Polyimide is
idedl for upplicutions requiring low out

ygussing in u vacuum, or resistunce to
radidtion, fungus und chemiculs.

The mauteridl dlso provides resistunce
o solvents.

Ultra thin af only 0.007 in. (0.2 mm)
when used with un etched foil
element, the standurd construction
cun be used in upplications reaching
392°F (200°C) und udditional
constructions dre avdiluble that can
be used up to 482°F (250°C).

ATTACHMENT CHOICES

Watlow offers various uttachment
techniyues, ull desighed for fust
installution: field bondiny, detuchuble
fusteners or complete subussemblies.

Our specidl factory vulcunizing
techniyue delivers excellent heat
fransfer through a very strony, void-
free bond thaut ensures the best
possible heuter performunce.
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TO TURN ON THE
HEAT, TURN TO

ATLOW

As a complete thermal system
supplier, Watlow provides the
engineering experience and
product leadership necessary
to develop precise heating
solutions. Watlow can design,
recommend and build a
solution to fit your exact
needs.

Following are 70 case
histories that illustrate the
versatility of Watlow’s flexible
heater solutions and our
engineering expertise to solve
challenging problems across
various industries and
applications.
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ALTERNATE MATERIALS

FREEFLEX® hedters use Teflon®
1 ° tubing with specidl fittings to

supply materidls pre-heuted
to exuct tfemperutures for rupid
frototyping or stereolithoyraphy
eyuipment.

A polyimide heuter with un

etched foil element pre-warms

blood before it is infroduced to
d surgery putient.

A silicone rubber heuter

with specidl flame-retardant

fproperties is used to warm
batteries in communicutions
applications.

A complete ussembly,

includiny u polyimide heuter

and sensor is bonded to u
customer supplied plute for use in u
kidney didlysis machine.
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- WHEN YOU WANT .

A polyimide heuter with an

etched foil element is used by

a window munufacturer to
demonstrate the eneryy efficiency of
his product. This thin, transparent
hedter provides uniform hedt Gs it lies
between two window panes of u
demonstration unit.

A low temperdature polyimide

heuter is heeded for a vacuum

vapor dejposition process during
semiconductor manufacturing to
ensure uniform und uccurute vapor
etching. The etched foill heuter
element, is designed with distriouted
wuttage und inferndl thermocouples.
The unit is bonded to the customer’s
purt with a shielded foil cover.

Silicone rubber heaters ure

fuctory bonded to custom

foodservice trays for restaurants,
Factory bonding ullows higher watt
densities und efficient hedt transfer to
the fray in a compuct design.

hedter is used to heut u criticdl
mirror oh ohe of the U.S. spuce
sutellites.

8 A smdall, yuarter-sized polyimide
o

Large silicone rubber heuters

dre used in the defense industry

to heut up replacement parts
instulled on fighter jets.

A silicone rubber heuter is
1 O used ut u remote telephone
° switchinhy station to maintain
buttery tfemperuture in cuse
emeryency power is reyuired. The
heuter, pluced under the buttery,
forovides precise power density to keep
the buttery dt its peuk output caupacity
without the heed for u thermostut,



Silicone rubber heuters
1 ° operating ut correct

femperutures endble
expensive semiconhductor processing
eyuipment to operate at peuk
performunce. Wutlow repluced u
bimetdl thermostat with an infegrated
sensor und in-line SERIES EHG®
controller. The SERIES EHG is u low-cost
electronic controller with significant
performance udvuntages over
bimetul thermostuts,

A thin polyimide heuter
° eliminutes moisture

formution on the lens of u
surveillunce video cumeru. Applying
the heuter to the lens, dllows the
cumeru to perform effectively even in

high humidity environments.
Silicone rubber heuters ure
used to muintuin consistent

1 3 [ ]
temperdature for residudl gus

analysis. Uniform tfemperature of the
sumple from the source to the sensor
eliminates a source of variunce und
results in improved sensitivity to the
device. Zoned wuttage hedters shap
oh the tubiny endbling uniform
temperuture of the stuinless steel
elements from source o sensor.

A polyimide heuter is used
14 to hedt the outside of u

¢ specidlized camera lens.
Specidl zoniny of the circuit dllows the
customer to receive heut precisely
where it is heeded.

ObDD GEOMETRIES

A silicone rubber heuter
1 5 with insulation und jacket
° cun be eusily removed
from a hard-to-fit valve. This foum-in-
pluce technoloyy enubles heuting of
complex yeometric shupes.

Wire-wound silicone rubber
1 6 heuters, designed in
® muttiple frupezoidal und
friungular shapes und sizes, ure
bonded with adhesive to the back
side of u purdbolic dish untennu to
melt ice and show. The heuters are
uctivuted by thermostats und dew
fooint sensors.

A
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Silicone rubber heuters
1 7 ° provide fast curing aund

consistent shape retention
in the munufucturing of complex,
hourgluss shapes for musical
instruments. The heuters ure bonded
to the metdl molds over which wood is
shuped for yuiturs und violins.

silicone rubber heuter

forevents u school bus stop
sign geurbox from freezing in cold
weduther. The heuter is bonded to the
ygeurbox with pressure sensitive
udhesive und provides the necessury
freeze protection to dllow the sign to
swiny out from the side of the bus.
Holes in the hedter accommoddute dn
electric drive motor und u micro-
switch.

1 A low voltuye, low wattage

Case history 17




Silicone rubber heuters ure
° installed in u warminy

device which resembles u
wuffle iron to warm frozen blood prior
to transfusion. Top und bottom plates
are individuadlly monitored by
thermistors connected to u two-
chuannel digital control und locuted at
holes through the heuters,

A formed wire-wound
2 silicone rubber heater

accelerutes the cure time
required for epoxy seuling of spliced
communication cubles. The heuter’s
cylindricul shupe dllows for epoxy
injection parts,

A silicone rubber heuter
warms u water bottle to

22.
body temperuture in a

cool dir humidifier for respiratory

therapy.
A low watt density silicone
23 rubber heater warms
¢ thermal-sensitive puper
for law enforcement ugencies. The
puper is pluced on u heuted plate
for finger-printing.

A silicone rubber heuter is
2 1 ° spirdl-wrapped uround the

flex hose in u breuthulyzer
for intoxication undlysis, o prevent the

bredth sample from condensing on
the inside wuill of the hose.
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A pre-formed, custom-
2 shuped silicone rubber

hedter is used by the dairy
industry during cold temperatures to
prevent the sumpling valve on the
customer’s milk truck from freezing
closed when testing the bucterial
count of collected milk. The heuter
includes un insulated jacket with hook
und loop straps for edusy removal
during ddily valve cleuning. Unique
fedtures dlso include a thermostat to
confrol crifical upper und lower
temperuture ranyes.

Flexible heuters keep u
25 ° sutellite dish antenna’s

wave yuide lens clear of
snow und ice. The heuter, shuped like
a doy collar, utilizes u wire-wound
element. Heuter materidls are
wedutherproof and include d built-in
freeze protection thermostat und u
power cord that meets military
specifications.
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A dome-shuped silicone
2 rubber hedter provides u

controlled cure for epoxy
which surrounds a complex und
sensitive electronic puckuye used in
the hose cone of dirplunes.

A ohe-sided, “naked”
2 silicone rubber heuter is
¢ formed uround five sides of
U yuurtz holding tunk o mauintain ucid
etchant temperature during silicon
wufer processing.

A wire-wound silicone
28 ° rubber heduter is intertwined

between the cells of u
nickel cadmium buttery. Pre-formed

ends provide eusy instdllation by
“locking” around the first cell.

with etched foil elements

prevent ice crystdl
formation in an dirport’s highly
sensitive runway day/night visibility
sensors.

2 Silicone rublber heuters

A pre-formed, cylindricul-
3 shaped, etched foil siicone

rubber heduter provides
heut fo uctivate hedt-shrink sleeving

placed over u splice in u fiber optic
cuble.

used to bond film to blank

printed circuit boards prior
to exposure und etching. The heuters
ure fuctory vulcunized to the inside of
the luminating rollers, providing
uhiform heut und consistent bonds.

3 Silicone rubber heuters are

hedters act us portauble

ovens uround plastic pipe
joints. The heuters use infeyral bimetdl
thermostuts to muintuin proper epoxy

3 Pre-formed silicone rubber

cure temperature.
A silicone rubber heuter is
spiral-wrapped around U

330
hose leuding to u hot melt

dlue nhozzle to prevent glue from
solidifying.

4

BONDED SuB ASSEMBLIES

An etched fail silicone
34 ° rubber heuter is vulcunized

to a precisely machined
und plated tube used on u respiratory
therapy device. The machining dllows
component parts to snup onto the
ends of the tube. This subussembly
cun then be eusily mounted into the
respiratory device.
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to heut blood for use in un

operuting room. Precise
control of a high watt density hedter
reyuires the heuters to be factory
bonded to yield extremely even
hedt distribution.

3 A medicul device heeds
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Attaching u heuter to u
36 ° convex plate presented a

chdllenging problem for u
commercidl photo processing
eyuipment munufucturer. Fuctory
bonding proved to be the cost
effective wuy to improve
performunce.

A silicone rubber enclosure
4 1 heuter provides freeze

¢ forotection for outdoor
automutic teller machines (ATM).
The hedter is factory vulcunized to u
metdl bracket with an integral
thermostat to maintain the ATM's
internal dir temperuture ubove

Proper und udeyuute
° tooling enubles Wutlow to

fuctory bond to the inside

diumeter of stuinless steel tubes.
An etched foil silicone
rubber heuter is bonded

380
to un unodized plate for

hedting test tubes in [uborutory
equipment, Before the hedter is
molded, two sensors ure included to

freeziny. The unit ulso ucts us u

The etched foil circuit is used becuuse
of the high watt density, 55 watts in
2} syuare inch arey, required in this
upplication. It is vulcunized to the part

dehumidifier in summer months,
The fire link is the
mechunicul uctuutor

¢ fortion of u fire control

system that operates sprinkler system
vulves, fire doors und dumpers. For
testing purposes, u very thin, etched
foil silicone rubber hedter, in either
24 or 120 volts, is vulcunized to the
reusuble bimetdl fire link. The hedter,
controlled individudlly from the fire

complete the ussembly.

A silicone rubber heuter is
39 ° factory vulcunized to the
outside of u tube leuding to
the yreuse filter in u restuurant’s deep
fat fryer, maintaining the greuse inu

conftrol punel, simulutes un actudl fire.

flowdble state.

Tractor trdiler ir brake lines
40 ° use compressed umbient
dir contdining moisture. This
cun cuuse freezing problems in cold
climates and block the lines. A 2 in.
(51 mm) diumeter, donut-shuped
silicone rubber heuter is factory
vulcunized to the feed vulve on the dir
reservoir tunk. This prevents dir valve
freeze-ups in tfemperatures s low us
-70°F (-57°C).

6 - Flexible Heuters
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due to the unusudl shape of the link.
An etched foil slicone
rubber heuter is bonded to

43.
the developer tray in an
automutic dentdl x-ray developing

machine. The heduter includes un
integral thermocouple to maintdin

foroper temperauture.
44 ° underwdater dpplication fo

activate a shape memory
dlloy. A high wuttuge, etched foil unit
is fuctory bonded to the dlloy sleeve
with a custom silicone insulation jucket
molded dround the ussembly to
forovide u watertight puckage. When
hedt is applied, the dlloy sleeve
expunds with sufficient force to sheur
u bolt und releuse the ship’s ballust,

Heut is reyuired in un
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An etched foil silicone
4 rubber hedter assembly

wus developed for u
medicdl eyuipment munufacturer s
d reliuble und uccurute method for
maintdining body temperdature of
blood sumples. Heuters ure fuctory
vulcunized to dluminum blocks which
sundwich u precision hypo tube.

A silicohe rubber heduter,
4 factory vulcunized in a

spiral wrap around the
connecting pipes of u fust food fryer,
keejps cooking oil in u liquid stute.

adhesive bonded to an

dluminum custing of u
blood analyzer sampler block that
holds vidls of blood sumples.

4 A silicone rubber heduter is

vulcunized to un dluminum
cup that warms reugents
used in blood clot sensing und

4 A silicone rubber heuter is

recording instruments.
Silicone rubber heuters
49 ° keep Medicul gauze dry
during production. The
hedters are fuctory vulcanized
inside metul rollers which the yuuze
fpousses over.
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INTEGRAL SENSING AND
ConTtrRoL DEVICES
with u polyimide flexible

50. leud is used in DNA fest

eyuipment. This upplicution reyuires
un ultra-thin flexible power leud that
dlso incorporutes the sensor leuds with
the power leuds. Polyimide wus the
perfect choice. By combining
materidls, Watlow was dble to
fransition the temperuture sighal from
the internal RTD out through the
polyimide flexible lead to G single
conhnector, muking the subussembly
very eusy fo instuill.

A silicone rubber heuter

A silicone rubber heuter
52. frovides freeze protection

oh U pheumutic valve
that controls the rudder function for
small private plune. The heduter, with aun
integral fiberglass insulation jacket, is
wrdpped uround the valve with hook
und loop closures. Fuil sufe protection
is uchieved with redundant elements
und thermostuts ylued directly to

rubber heuter is bonded to

u tube to prevent moisture
cohdensution. A cord set und inteyrdl
thermocouple provide eusy
installation.

5 A wire-wound silicone

the vaive.
A silicone rubber heuter
53 ° includes u 150°F (65°C)
over-temperuture
forotection thermostat in u bondiny
upplicution for filbergluss reinforced
plastic pipe. The 5in. (12.7 cm) wide
wire-wound heuter is instulled on u
42 in. (107 cm) diumeter pipe with
yuick disconnect spring fusteners.

4
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Wire-wound silicone rubber

54 hedters with remote-
¢ mounted Jir sensing

thermostuts are used by u
manufacturer of meters which monitor
the flow of dry materidls such ds grains
und powders. The control box, which
contuins the eyuipment's electronic
components must be protected from
dumuyinyg moisture that forms during
freezing weuther. The heuting systems
are UL® and C-UL® component
recoyghized us reqyuired by the

customer.

A wire-wound silicone
55 ° rubber heuter pud with
backside insulation wus
developed to heut-shrink sleeving
uround telephone cubles. A
thermostut und thermofuse provide

A cuble epoxy-sedl splice
57 requires u portuble heut

¢ source when muking
outdoor mobile field repuirs. A
portable, wraparound silicone
rubber heduter, with integrdl bimetal
thermostut and overtemperature
fprotection thermual fuse, compensutes

for low umbient temperature.
Assilicone rubber heuter,
with an infegral bimetal

580
thermostut, heuts u water

foun used to keep cheese warmin

overtemperuture frofection.
Silicone rubber heuters,
with built in thermocouples,

56. control temperatures in

comjposite bonding repuir of military
und commercidl ircruft,

restaurant dispensers.
A silicone rubber heuter
attuched under u

590
restaurunt’s counter pre-

warms cuns of hot fudye und other
sundue toppings. An integral bimetdl
thermostut holds the cuns ut 120°F

49°C).

Silicone rubber heuters with
60 ° infegral thermostuts
maintain the walls of a
silicon wufer wusher/dryer at 160°F
(71°C) to expel dll wauter residue during
the dryiny cycle.

A detachdble, wire-wound
6 1 silicone rubber hedter, with
¢ u thermostat control und
high limit thermail fuse, provides u
protected and reliuble hedt source to
extract Freon® yus from a 20-pound

tank.

Watlow upplies the SERIES
62. EHG SL10 temperuture
conftroller in the power cord
of the silicone rubber heuter for
semiconductor gus delivery lines.
These lines Must be held ut precise
femperatures to
maintain the
correct
chemistry.
In addition,
the sufety
reyuirements cull for
UL? recoynized
overtemperuture
protection. Unlike bimetal thermostat
and u ohe-shot thermal fuse typically
used in Muny yus line applicutions.

62 and 63

By utilizing the hew SERIES SL10 the yus
line temperuture is accurutely

8 - Flexible Heuters

Watlow Silicone Rubber Heaters Help Launch Patriot Missiles

The Patriot missile, which gained fame for its success in the Persian Gulf, must
be protected from frost and moisture in order to function properly. When the
missile was first built, a subcontractor for the U.S. government approached
Watlow for ideas on how to prevent malfunction due to weather conditions.

Watlow recommended its silicone rubber heaters because they are lightweight,
resistant to harsh conditions such as freezing temperatures and moisture, and
can be made in virtually any shape or size required.

The subcontractor asked Watlow to build the heaters in 4.6 meters (15 ft.) long
strips, to be mounted on the launch rails. Later, the customer requested Watlow
to provide not only the heaters, but also the subassemblies. This involved
bonding the heaters to the metal launching rails.

As the Gulf War gained momentum, Watlow increased production of the heaters
substantially. After the war ended, a branch of the U.S. Defense Department
recognized Watlow for “an exceptional job” in providing quality products in a

timely fashion.

Case histories



controlled. Moreover, should an
overtemperuture condition arise, the
system cun be re-set by simply cycling
power. The SERIES EHG SL10 dllows for
u sighificant incredse in up-time on
criticdl equipment.

Silicone rubber hedters

63 wrdpjped uround yreuse

® holding tanks ket them
warm fo dllow cooking greduse to flow
when heeded. These tunk hedters are
held at the proper temperature by
using u Watlow SERIES EHG
temperature controller. The SERIES EHG
und thermocouple sensor ure fuctory
wired info the heuter power cord and
fre-progrummed to the exuct
application temperature requirements.
The SERIES EHG hus greuter accuracy
und lonyer life than the bimetal
thermostuts that were typicully used.

MISCELLANEOUS

A silicone rubber heuter

forovides freeze protection

for un automuitic surface
observation system that feeds
weuther information fo dirports.

Silicone rubber heuters, with

etched foil elements, are

installed under stainless steel
food waurming taubles at fust food
restaurants, The hedters maintain
water at 140°F (60°C) in u steumer
cubinet to keep hamburgers warm
and moist until they are served.

Silicone rubber heuters uct
° as dehumidifiers in coffee
vending machines fo keep

fpowdered suyur und coffee creumer
dry for free flow.

A silicone rubber heuter is
° aftached to a motor oil
reservoir tunk in a

performunce cur, minimizing engine
weur und reducing friction start-up.

Silicone rubber heuters ure
68. uadhesive bonded to the
hydraulic oil reservoir on u

parking lot gute o maintain lubricant
viscosity.

to heut small diumeter

Teflon® tubiny to warm
reugents prior to dispensing into
ussuys. Although o heuter is upplied,
the tubiny remains
flexible, therefore
minimizing
the spuce
reyuired in
the lub.

6 FREEFLEX heuters ure used
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used on the fires of dray

race vehicles requiring pre-
hedting to improve fraction. The
hedters are wrapped around the tires
and secured with latch fasteners for
fast and eusy removdl prior to the
race.

7 Silicone rubber heuters ure

Whether the application
requires silicone rubber or
polyimide Watlow has the
answer to apply heat precisely
where it is needed.

Let Watlow be your heat
solutions resource.

UL®, cUR®?und C-UL® ure reyistered trudemarks

of Underwriter’s Luborutories, Inc.

Freon® and Teflon® are reyistered frademark

of E.I. du Pont de Nemours & Company.

Watlow®, FREEFLEX® und EHG® ure reyistered
frademarks of Watlow Electric Manufacturing

Compuny,

Applications

Semiconductor
e Chucks

e Gas lines

e Pump lines

e Valves

e Chamber walls

Maedical and a




! WATLOW

Better Thermal Solutions...fasfer

Watlow Products and Technical
Support Delivered Worldwide

North American Technical Support &
Sales Offices

North America 1-800-WATLOW2

Asian Technical Support &
Sales Offices

Australia +61 3 9335 6449
China +86 21 3381 0188
Japan +81 3 3518 6630
Korea +82 2 2628 5770
Malaysia +60 3 8076 8745
Singapore +65 6773 9488
Taiwan +886 7 288 5168

European Technical Support &
Sales Offices

France +33141327970
Germany +49 (0) 72 53 / 94 00-0
Italy +39 024588841
Spain +34 916751292
United Kingdom +44 (0) 115964 0777

Latin American Technical Support &
Sales Office

Mexico +52 442 217 6235

Your Authorized Watlow Distributor is:

© 2007, 2010 Watlow Electric Manufacturing Company

Find out more about Watlow and how we can
provide thermal solutions for your company:
Phone: 1.800. WATLOW2

E-mail: inquiry@watlow.com

Web site: www.watlow.com

About Watlow

Watlow designs and manufactures industrial heaters,
temperature sensors, controllers and system
assemblies — all of the components of a thermal
system. Designing and manufacturing the complete
thermal system allows Watlow to recommend,
develop and deliver the optimum thermal solution for
our customers’ equipment and process heat
requirements.

Watlow manufactures thermal systems for a broad
range of industries including but not limited to:
semiconductor processing, photovoltaic, aerospace,
analytical instrumentation, medical equipment,
packaging, foodservice equipment and plastics
processing. Watlow customers receive the highest
level of technical engineering combined with
exceptional customer service.

Since 1922, Watlow has grown in product capability,
market experience and global reach. We hold more
than 200 patents and employ 2,000 employees
working in 12 manufacturing facilities in the United
States, Mexico, Europe and Asia. We also have sales
offices in 15 countries around the world. Our
company has grown at an exponential rate but our
commitment remains the same - to provide our
customers with superior products and services for
their individual needs.

COL-FLX-0910
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