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PROBE IN AN INDUCTION HEATING SYSTEM

BACKGROUND

001l The invention relates generally o induction beating systems, and more
particudarly to systerss and methods for holding o temperature probe n a fixed

position within an induction heating system.

j0002]  Induction heating is a method of heating that utilizes & varyving magnetic
field to heat a workprece. The varving magnetic field s prodaced by transmiting an
aliernating cwrent through an induction beating device. A workpiece located inside
or m close proximity to the mduction heating device is exposed # the varving
magnetic fiekl, mducimg movement of electrons and causing a flow of eddy cuwrrents
within the workpiece, These eddy corrents and resistance to current low within the
workpiece cause the temperature of the workpiece to nise. Thus, the amount of heat
mduced 1 the workpiece may be controlled by changing the magnetic lield strength
as a vesult of varving the amounnt of alternating current flowing through the induction

heating device.

{00031 In such induction heating systems, the flow ol alternating current is usually
adjusted based on feedback from o lemperature probe posttioned against the
workpece bemg heated. At the beginning of a healing process, the mduction heating
system may provide full power outpat to the induction heating device.  As the
temperature momtored by the probe approaches a setpoit temperature, the induction
heating systeny automutically decreases power outpul. At this lowered power output,
the mduction hesting system can mainiain the workpiece at the seipoint temperature.
Unfortunately, the temperature probe can be shifled out of contact with the workpiece
being heated, so that the temperature feedback no longer indicates the mncreasing
temperatare of the workpiece. As a result, the induction healing system may not
reduce the power output when the setpoint is reached, which could lead 1o overheating
of the workpiece and potentially affect performance of the induction heating device

adverselv,
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BRIEF DESCRIPTION

{80047 In a first smbodiment, a svstem inchudes an mduction hesting assembly
having an indaction heating element.  The systern also includes a power supply
configured to provide a current to the indaction heating element for heating
workpiece.  In addition, the system includes a temperature probe conligured 1o
provide a signal indicative of a temperature of the workpiece to the power supply.
The induction heating assemibly 1v configwred o maintain the temperature probe in

contact with the workpiece.

{00051  In another embodiment, a system inchxdes a covering confipured to receive
and hold g temperature probe of an induction heating sysiem. The probe is configured
to monitor a temperature of a workpiece heated by the imduction heating system. The
covering is configured to he disposed adjacent an induction heating element of the
mduction heating system such that the probe is held against the workpiece duning

herting,

10006]  Ina further embodiment, s method inclades providing, via a power supply,
current o an induction heating element configured to heat a workpiece. The method
also mclhudes conirofling, via a controller, the current provided to the induction
heatinz element based on feedback received from a temperature probe. In addition,
the method includes mamniaining the probe agamst the workplece via a covering
disposed about the mduction heating element. The covering is configured o receive

and hold the probe.

DRAWINGS

{00077 These and other features, aspects, and advantages of the present inveniion
will become better understood when the following detailed description is vead with
reference to the accompanying drawings in which hke characters represent like parts

throughout the drawmgs, wherein:

[ W]



WO 2014/168688 PCT/US2014/017861

[O008]  FIG. 1 is a block diagram of an induction heating system in accordance

with an embodiment of the present disclosure;

{0009  FiG. 2 is a perspective view of an induction heating system used {o heat a

workpiece in sccordance with an evabodiment of the present disclosure:

{0010}  FIG. 3 15 8 cross sectional view of the indaction heating system of FIG. 2,

faken within hine 3-3_ 0 accordance with an embodiment of the present disclosure;

[ee11]  FIG. 4 is 8 bottom view of a sleeve for holding a probe of the induction

heating system of FIG. 2 1 accordance with an embodiment of the present disclosure;

{0012  FIG. 3 is a bottom view of the sleeve of FIG. 4 detached from an induction

heating blanket in accordance with an embodiment of the present disclosure;

{00131 FIG 6 i3 a bottom view of an induction heating blanket used to hold a
probe of the induction heating system of FIG. 1 in accordance with an embodiment of

the presemt disclosure; and

{0814]  FIG. 7 i3 a process flow diagram of a method for operating the induction

heating system of FIG. 1 in accordance with an embodiment of the present disclosure.

DETAILED DESCRIPTION

[OOIS]  As described in detail below, provided herem are embodiments of indaction
heating systems that include mechanisms for recetving and holding a tempersture
probe against 3 workpiece being heated by the system. The temperature probe may be
utilized {o provide feedback indicative of the temperatwre of the workpiece as an
induction heating device heats the workpiece. The induction heating device may
inchude, for example, an induction beating blanket having a cotled beating element for
producing a magnetic feld and an msulating outer fabnic laver. The induction heating
svstem may nclude a covering with slols for receiving and holding the temperatine
probe in place. so that the probe does not shift out of contact with the workpiece. In
an embodiment, this covering may iuclhude the cuter fabric layer of the mduction

heating blanket. In other smbodiments, the covering nmy ixlude a separate sleeve
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that can be secured around the induction heating device. The slots m the covering
may be sized such that the probe cannot be polled owt of position. Consequently, the
probe may remain i a desived position against the workpiece, providing accurate

gemperature feedback for control of the induction heating system.

{0016]  Tuming now to the drawings, FIG. 1 illustrates an embodiment of an
induction heating system 10 capable of maintaining a temperature probe against a
workpiece throughout an induction heating operation.  The indoction heating system
Hi includes a power supply 12 that supplies & power culptt 14 to an induction coil 16
The power ocutpit 14 13 a high frequency alternating current power output.  Upon
receiving the power output 14, the induction coil 16 produces a field 24 {eg.,
electromagnetic field). The feld 24 may heat a workpiece 18 via induction heating.
As will be appreciated by those skilled in the art, induction heating is a phenomenon
that occurs when conductive materials are within a changing magnetic or
electromagnetic fleld. The duatton, power, frequency, and Gther heating parameterss
may vary based at least in part on the type, size, and material of the workpiece 18,

amomg other factors.

{0017 Embodiments of the power supply 12 may mclude power conversion
cireaitry 30 configured to receive a power input 32 {e. g, alternating current} from g
power source 34, The power source 34 may supply an alternating current to the
power supply 12 gs single- or multi-phase input, In other embodiments, the power
source 34 may provide a divect current power inpul 32, and the powsr conversion
cireuriry 30 may include an nverier or any suilable power conversion circaitry o
produce an aliernating current.  The power input 32 may have a first frequency (e.g.,
60 Hzy The power conversion circuitry 30 mayv increase the frequency of the power
nput 32 to produce an aliernating carrent output of a second frequency (e.g., 20 kHz).
For example, the power conversion circuitry 3 may increase the frequency of the
power input 32 so that the aliernating current output i1s between approxumately § kHz
to 60 kHz, approxsmately 7 kHx 1o 50 kHz, or approximately 10 kHz to 40 klHx. The
alternating current output mav have any suitable waveform, such as a sine wave, a
sguare wave, a iriangle wave, a sawtoth wave, and so forth. In the illustrated

embodiment, thus glterpating current output s the power output 14
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{0018 Control cireanitry 42 within the power supply 12 provides for control of the
induction heating system 100 The control cueuitry 42 may receive feedback
indicative of a temperature of the workpiece 18 via a sensor line 44, thereby
momitoring and controlling 8 temperature ncrease toward a predetermined setpoint,
The induction coil 16 may raise the {emperature of the workpiece 1§ by 25, 56, 100,
150, 200, 250, 304, 400, 50U degrees Celsius or more.  The sensor line 44 may
communicate temperature information collected from a temperature probe 110 beld
between the coil assembly 40 and the workpiece 18, That is, the sensor line 44 may
mclude an extension of the temperature probe 1160, sach that a sensor {e.g.,
thermocouple) of the temperatare probe 110 collects temperatare measurements, and
the sensor line 44 communicates these measurements o the control civcuitry 42, As
described i greater detal below, present embodiments of the induction heating
systenmt 10 are configured to hold the temperatare probe 110 agamst the workpece 18

throughost the induction heating process.

{00191 The control cirauiry 42 nmy be powered at least in pant by the power
conversion circuitry 30. The contred cwcuilry 42 adjusts the frequency, currens,
voltage, power, duration, and other operaling parameters of the power ouiput 14
produced by the power conversion ciregitry 3. An operator interface 30 of the power
suapply 12 provides for operator tnput 52 to adjust the settings of the power conversion
circnitry 36, For example, the operator mterlfuce 50 mayv be configured to pernut
operator inpat 52 of at least one heating parameter. The operator interface 50 may
have a plurality of controls (g.g., knobs, dials, buttons, switches, and shiders} to
receive operstor nput 32, Addivonally, the operstor interface 50 may produce
cutpuis 34 o aled the operator to the condition and state of the power supply 12 and
induction cotl 16, For example, the operstor interface 50 may include a display to
indicate the power, current, and/or voltage of the power mput 32, the aliernating
current outpui, andor the power output 14, The operator interface 50 may also
indicate a duration of a produced field, the temperature of the workpiece 18, whether
the cotl assembly 40 s coupled to the power supply 12, andfor whather a cooling
svatem 38 is operational, amonyg other properties pertaining to the sistus and operation

of the power supply 12 and the induction coil 16, The operator interface 38 mav be

M
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located on the power supply 12 or remotely coupled to the power supply 12 For
example, the operator interface 50 may be a remote device coupled to the power

supply 12 by a wired oy wireless connection.

[0028]  The power supply 12 may have a cooling system 38 10 cool the induction
col 16, For example, the cooling system 38 cools the induction coil 16 to provide for
sustained production of the feld 24 andfor a high current through the induction coil
16, The control crrenitry 42 controls the cooling system 38 via a control line S6. The
cooling system 38 directs g cooling fluid o the induction coil 16 through a fisst
cooling condait 60, During production of the field 24, the induction coil 16 becomes
warm due to the current passing through the induction coil 16 andéor due to radiation
from the induction heated workpiece I8, The first cooling conduit 60 may be
removably coupled 1o the coll assermbly 40 and the indaction coil 16 by 3 copphng 62,
The power ontput 14 and the first cooling conduit 60 together may be part of an mpwt
conduit 64 that may be removably coupled by the coupling 62 to the codl assembly 40
For example, the input condiit 64 may mclade a water cooled conductive wire (e.g.,
Litz wire} to transmit the power output 14 to the induction coil 16, Allernatively, the
power ouiput 14 and the first cooling conduit 60 may be separately coupled to the
mduction coil 16 and the coil assembly 4. The cooling fluid conirolled by the
cooling system 38 may mnclude air, water, or reftigerant (e.g.. ammonta, R-134a, R-
410a). The cooling system 58 circulates the cooling fluid through the mduction coil
16 as shown by the retarn arrows of the cooling conduit 60 The control curcuiiry 42
may control the mduction beating system 10 so that the mdoction cotl 16 will not

produce a field 24 unless the cooling system 58 is cooling the induction coif 16

{0021] The control cwcunry 42 may provide for a programmability of the
mnduction heating system 10. Through the operator mterface 50, the operator may
adjust the heating parameters of the power supply 12 to affect the field 24 by the
mduction coil 16 and the heating of the workpiece 18, Heating parameters include the
current, voltage, power, frequency, durstion of the field 24 and setpomt temperature
of the workpiece 18, In some smbodiments, the control circuitry 42 has a memory for
storing  compuier readable instructions, and a processor for processing  the

mstractions.  For exanple, the operator nputs 32 the type, thickness, or materigl of

&
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the workpiece I8 fo be heated. Upon imtisting the induction heating process, the
control circuitry 42 canses the induction coil 16 to produce a field 24 of 8
predetermined frequency and intensity until temiperature feedback from the sensor line
44 indicptes that the workpiece 8 i near the setpoint temperature.  In some
embodiments, the operator inpuils and adjusts heating parameters for various types,
dimensions, configurations, matertals, and tsmperature setpoints of the workpizee 18,

These adjusted or programmed heating parameters may be stored in memory.

{00221 FIG. 2 is a perspective view of an embodiment of the induction heating
svstem 10 being wsed o heat the workpiece 18, In the iHustrated smbodiment, the
workpiece 18 is a flat piece of material. As previously discussed, the power supply
12 rveceives temperature measurements via a sensor line 44 in ovder fo control the
induction heating process.  Once the tempersture of the workpiece 18 reaches 8
desired setpoimnt, ax indicated by the reading from a temperature probe at the end of
the sensor line 44, the control clrcuitry 42 changes the power cutput to the nduction
coil 16 for heating the workpiece 18, The change i power output moay roaintain the
wikpiece 18 within a desired temperature range for the duration of the induction

heating operation.

{00231  In the illustrated embodiment, the coll assembly 40 is an mduction heating
blanket 90. The mnduction heating blanket 90 may nclude the induction coil 16,
disposed either inside of or against an edge of 4 blanket of materigl that 18 posiioned
over the workpiece 18, The mnduction heating blanket 90 may be placed atop a
portion of the workpece 18 that B {0 be heated, as shown. In other embodimenis,
such as when the workpiece 18 is a pipe, the induction heating blanket 90 may be
wrapped around and secured against the workpiece 18, In this case, a temperature
probe at the end of the sensor line 44 may be held against the workpiece 18 via a
comprressive force exerted by the induction beating blanket 90 on the workpiece 18,
However, when the induction heating blanket 90 is merely placed on the workpiece
{8, as shown in FHO. 2, the temperature probe mayv be moved or kicked out of position
between the induction heating blankel 80 and the workpiece 18, If the temperature
probe loses contact with the workpiece 18, the temperature feedback provided to the

power supply 12 via the sensor Hoe 44 may be lower than the actual temperature of

3
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the workpiece 18 In response, the induction cotl 16 may continge to beat the
workpiece 18 above its sefpoint temperatire and acceptable temperabwe range. This
could overbheat the workpiece 18, and the high temperature of the workpiece 1R could

adversely affect certain equipment {e.g., induction heating blanket 90},

{0024]  Present embodiments of the induction heating systemn 10 are configured o
mainiain the probe In contact with the workpiece 18, even when the induction heating
blanket 90 15 laid across the workpiece IR without applyving significant force to the
termperature probe located therebetween. In the ihustrsted embodiment, for exanple,
the induction heating system 10 mcludes a sleeve 92 that s disposed about the
induction heating blanket 90, The sleeve 92 may be defachable from the wduction
heating blanket 90 and configured to hold the temperature probe. When the induction
heating blanket 90 with the gleeve 92 is disposed over the workpiece 18, the
temperature probe is held in place against the workpiece 18, If the sensor line 44 is
jerked, the sleeve 92 may hold the temperature probe i place 5o that i is not pulled

out from between the induction heating blanket 90 and the workpiece 18,

{00251 FIG. 3 15 a cross sectional view of the mduction heating system 10, taken
within line 3-3. In the tlustrated embodiment, a temperature probe 110 15 held
against the workpiece 18 i order fo detect the increasing temperature of the
workpicce I8 duning operation of the induction heating blanket 80, As discussed
above, the power supply 12 provides an alternating current to the induction coil 16,
which i the illustrated smbodiment is located mside the nduction heating blanket 90,
The current produces the varving electromagneiic feld 24, which causes the
temperature of the workpiece I8 1o rise.  In the illustrated embodiment, the
temperature probe O, which may include 3 thermocouple probe, 15 atiached o the
sleeve 92, The sleeve 92 is secured about the induction heating blanket 94}, as shown.
in other embodiments, however, the temperature probe 110 may be attached divectly

to the induction heating blanket 90,

[0026]  The indaction heating blanket 90 may include the imduction coll 16 covered
by, or disposed adjacent to, a laver of sulation coated with a heat resistant material,

in an embodiment, for example, the induction coil 16 may be covered by, or disposed
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adjacent to, a laver of Sthica 3D Needlemat insalation coated with silicone rubber. In
some embodiments, the induction beating blanket %0 may be disposed m a blanket
sleeve 111, The blanket sleeve 111 may be made from Kevlar or any other sustable
material, This blanket steeve 111 1s separate from the illustrated probe sleeve 92, and
the probe sleeve Y2 mav be posilioned over the blanket slesve 111 of the mduction

heating hlanket 9.

FO027]  FIG. 4 1s a botlom view of the sleeve 92 wrapped abount the induction
heating blanket 90 and holding the temperature probe 110, This view shows the side
of the induction heating blanket 90 that s placed against the workpiece 18 during the
induction heating process. The temperature probe 110 may be a thermocouple device
with o shaped end 112 (e.g., a brass plate} o be held i1 contact with the heated sarface
of the workpiece 18 In the ilustrated embodiment, the sleeve 92 includes two
sections 114 of fabuc, through which the temperature probe 110 may be mserted. The
sections 114 of fabric may be spaced such that the temperature probe 116, which is a
certain length (oo, twelve inches) can be woven therebetween. The sections 114 of
fabric may be formed between two or more slots 116 (two for defining each section
114) that are cul mto the sleeve 92, The slots 116 may be butlon-hole stitches that are
sewn o an outer laver of fabric of the sleeve 92, The slots 116 define boundaries of
the sections 114 of fabric through which the temperature probe 110 may be woven.
These sections 114 of fabric between the slots 116 may function as bridging matersal
to forms a path through which the temperature probe 110 may be mserted into the
sleeve 92, Through the formation of these sections 114, the slots 116 are configured
to recetve and hold the temperature probe 110, The slots 116 may be sized small
enough to engage with or iterfere with the shaped end 112 of the temperature probe

110, but large enough 1o alfow the shaped end 112 o be fed through

{0028]  The temperature probe 110 may be removed from the sleeve 92 via caveful
manipulation back throngh the slots 116, However, if' the sensor line 44 is jerked, the
shaped end 112 may caich on the sections 114 formed by the slots 116 and remain in
place against the workpiece 18, Beecause the temperature probe 110 15 removable
from the sleeve 92, the same sleeve 92 may be used with any number of different

temperatore probes 110, There may be other nunbers {e.p., one, thwee, four, or more)
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of sections 114 formed by the slots 116 sewn into the fabric, In some erbodiments,
temperatare probes 110 of different lengths may be mterchangeable with the sleeve
92, and the probes 110 may be inserted into and held by different numbers of the

available fabric sections 114, depending on the probe length,

{0029]  The sleeve 92 may be constructed from one or more of the same matermls
as the induction heating blanket 90. That 15, the sleeve 92 may mclnde a layer of
msudation coated in a heal resistant matenial to withstand the temperatare of the
workpiece 18, For example, the sleeve 92 may be made of Silica 3D Needlemat
insulation coated with silicone rubber on the ower surface. In some embodiments, the
sleave 92 may be made from Kevlar, simular 1o the blanket sleeve 111 of the induction
heating blanket 90, It should be noted that the sleeve 92 may be constracted from any
other desirable material, and 15 not limited to the same material as the induction
heating blanket 90. Whatever matenal is used for the slesve 92, it is desirable for the
material 1o be relatively durable and able 1o withstand temperatures to which the

workpiece 18 is preheated.

{00301 In some embodiments, the sleeve 92 {or other covering) that s configured
to hold the temperature probe 110 is detachable from the induction heating blanket 90
This allovs an operator to use the same sleeve 92 {o hold the temperature probe 110
adjacent 1o any deswed induction heating blanket 90, or other indoction heating
component, As an example, FIG. § is a bottom view of the sleeve 92 detached from
the induction heating bianket 9. The sleeve 92 may include an attachment
mechanism for selectively aitaching a fust end 130 of the sleeve 92 10 a sevond end
132 of the slegve 92, In the iHlustrated ewbodiment, the attachmient mechanism
includes portions 134 and 136 of hook-and-loop nwternial sewn onto the first and
second ends 136 and 132 of the sleeve 92, respectively. The first portion 134 may
inclade the hook material that, when placed m contact with the second portion 136 of
loop material, removably couples the ends 130 and 132 of the sleeve 92 around the
inductive heating blanket 90. In some embodiments, similar material may be stifched
onto an opposite side of the sleeve 92 as well, so that any excess matenal of the sleeve
42 may be folded back and held down when the sleeve 92 15 positioned around a

refatively small induction heating blanket 90, The sleeve 92 may be relatively easy 1o

10
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consiruct by cutting and/or sewing the slots 116 in the sleeve 92 and sewing the hook~
and-loop material thereon. Other types of attachment mechanisms may be used, and
these may be adjustable so that the slesve 92 can be attached to different sived

induction heating blankets 90.

{0031]  The tenpersture probe 110 nway be removable, so that any temperature
probe 110 can provide temperature feedback for any induction heating blanket 90, In
this way, the sleeve 92 may be mcorporated with any existing induction heating
system 10, m order to secure the temperature probe 110 ggainst the workplece 18 and
provide an accurate iemperature reading. Indeed, the sleeve 22 mayv be coupled to
induction heating elements that do not mclude a fabric blanket {e.g., iInduction heating
blanket 90). Tastead, the system 10 may inchide a bundle of loose cables or a iquid
cooled coil configwred to provide inductive heating 1o the workpiece 18, The slesve
92 may be vonfipured 1o attach 1w different sized induction heating blankets 920 as
well, That s, the sleeve 92 may be configiged to {it over induction heating blankets
9 that are 7.5 inches wide, 9.0 inches wide, 10.1 inches wide, or any other standard

size.

{0032]  Ultimately, the sleeve 92 is used io position the temperature probe 10
against the workpiece 18, while extending the life of the induction heating blanket 90
by providing some protection for the blanket’s owter surface. However, other
embodiments of the induction heating system [0 may aliow for the placement of the
temperature probe {10 withoul the use of the sleeve 22, FiG. 6, for example, 1s a
bottom view of an induction heating blanket 99 used to hold the temperature probe
110 of the induction heating system 10, The slots 116 (Le., button-hole stitches that
form the sections 14 of fabric) may be sewn directly into the induction heating
blanket 90, More specifically, the sections 114 may be formed within the blanket
sleeve 111 of the mduction heating blanket 90 to receive and hold the temperature
probe 110 in place. As belore, if the temperature probe 11} or sensor line 44 is
jerked, the temperaiure probs 110 may not be pulled ouf of the mduction heating
blanket 90. As previously mentioned, the induction heating blanket 90 may include
the blanket sleeve 111 {e.g., Kevlar outer surface) that 1s generally resisiant o the

temperatores of the heated workpiece 18, Although the sleeve 92 nwy allow for

11
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gregter flexibility in attaching the temperature probe 110 to dufferent induction
heating elements, the illustrated embodiment requives no adjustment for size of the
induction heating blanket 90 and has fewer paris to manage. Furthermore, it may be

more fully integrated with g given mduction hegting blanket 90,

{0033] FIG. 7 is a process flow disgram of a method 150 for operating the
induction heating svstem 10 of the presently disclosed embodiments. The method
150 inctudes providing (block 1352) current to the induction heating element {e.g.,
induction heating blanket 90} to heat the workpiece 18, The method 150 also includes
controlling (block 154) the current based on temperature feedback from the
temperature probe 110, A signal indicative of the temperature measured by the
temperature probe 110 is sent to the control circuitvy 42 via the sensor line 44, and the
control circuiry 42 controls the power output from the power supply 12 to the
induction heating element for heating the workpieve 18, Further, the method 130
inchudes maintaindng (block 156) the temperature probe 118 against the workpiece 18
vig @ covering. In some embodiments this covering may be an outer matenal
covering of the induction heating blanket 90, as shown mn FIG. 6. I other
entbodiments, such as that shown w FIG. 3, the covering may be the sleeve 92 that is

removably attachable {0 the mduction heating blanket 90.

[O034]  While only certain features of the invention have been ilustrated and
deseribed herein, many modifications and changes will occar 1o those slalled in the
art. 1t is, therefore, to be understood that the appended claims are intended fo cover

all such modifications and changes as fall within the true spurit of the wvention.
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CLAIMS:
i A system, comaprising:
an mcuction heating assembly comprising an induction beating elemeny;

a power supply configured to provide a carrent w0 the induction heating
element for heating a workpiece; and

a temperature probe configured to provide a signal indicative of a temperature
of the workpiece to the power supply:

wherein the induction heating assembly is configured to maintain the
temperature probe i contact with the workpiece.

2. The svstem of claim 1, wherein the induction heating assembly
comprises a detachable sleeve configured to be disposed sbowt the induction heating
element, wharein the sleeve is configured {0 maintain the temperature probe i contact

with the workpiece.

3. The system of claim 2, wherein the sleeve is configured o be secured

agmnst the induction heating element via an attachment mechanism.

4. The system of claimr 1, wherein the induction heating element is
enclosed in an outer layer of fabric of the induction heating assembly, wherein the

outer laver s configured to maintain the {emperatre probe in confact with the

workpiece.
8. The systam of claim 1, whergin the mduction heating assembly

comprises two or more slots formed noa layer of fabric, whereny the slots are

comfigured (o receive and hold the temperature probe.

6. The system of claim 5, wherein the temperatare probe comprises a

shaped end configured to catch on a section of fabric formed by the slots,
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7. The system of claim 1, wherein the induction heating element
conyrrises an induction heatmg blanket, a bondle of loose cables, or a lipad cooled

coil

8. The system of claim 1, comprising a contvoller configured to recsive
the signal indicative of the temperatwre of the workpiece and (¢ determine, based on

the signal, an appropriate carrent for the induction heating element.

Q. A svaten, comprising:

a covering configured o receive and hold a lemperature probe of an induction
heating system, wherein the covering s configured to be disposed adjacent an
induction heating element of the induction heating svstem such that the probe is held

against a workpiece when the covering is holding the temiperature probe.

16, The system of claim 9, wherein the covering comprises fwo or more
slots formed m a laver of fabric, wherein the slots are configured to recaive and hold

the temperature probe.

1. The svstem of clamm 10, wherein the slots are sized to caich a shaped

end of ihe temperature probe on a section of fabrie formed by the slots.

12, The system of clatm 9, wherein the covermng comprises insulation

coated with a hest vesistant material to withstand the temperature of the workpiecs.

13, The system of claim 9, whereln the covenng comprises an outer layer

of fabric of an induction heating blanket that comprises the induction heating element.
t4, The svstem of clabn 9, wherein the covering comprises a sleeve

configured to be disposed about an induction heating blanket, wherein the induction

heating blanket comprises the induction heating element,

14
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15, The systemt of clamm 14, whereln the sleeve comprises an attachment
mechanism for selectively attaching a fivst end of the sleeve to a second end of the

sleeve opposite the first end to secore the sleeve about the induction heating element.

I6.  The system of claim 14, wheremn the sleeve is configured to be
disposed aboul at least one of multiple induction hesting elemenis, wherein gach of

the muliple indaction heating elersents comprise 8 unigue sive or shape.

17 A method, comprising:

providing, via a power supply, corrent to an induction heating element
configured to heat a workpiece,

controtling, via 3 controller, the current provided to the mduction heating
element based on feedback received from a temperature probe; and

maintaining the probe against the workpiece via a covering disposed about the
induction heating elemeni, wherein the covering s conflgured 1o receive and hold the

probe,

18, The method of clane 17, comprising receiving snd bolding the probe in

two or more stoty formed in the covering,

19 The method of claim 17, wherein the covering comprises a detachable
sleeve configured 10 be secured about the induction heating element via an attachment

mechanism,

20, The method of claim 17, wherein the covering comprises 8 fabric outer
layer of an induction heating blanket, and the induction heating blanket comprises the

induction heating element.

"
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