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57) ABSTRACT 
Packaged PTC heater elements wherein the package 
includes an outer material such as a phenolic resin in 
the form of a casing and an inner potting material 
which is thermally conductive and electrically insu 
lated and does not deteriorate the PTC material. The 
potting material is one that does not include nucleo 
philes such as amines and the like and therefore ex 
cludes the epoxy resins. The potting material used is a 
silicone resin, polyamides, polyimides and ceramics 
which are not amine initiated. The PTC device can be 
completely potted in one of the above noted potting 
materials or a barrier layer of one of the above potting 
materials can be placed around the PTC material to 
separate it from an external potting material and then 
the PTC material with the barrier layer therearound 
can be potted with the well known epoxy resin. 

4 Claims, 2 Drawing Figures 
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ENCAPSULATED PTC HEATER PACKAGES 

The disclosure relates to a packaging for PTC materi 
als, and more specifically, to a potting material for use 
with doped PTC materials which does not include nu 
cleophiles which degrade the PTC material. 

In the prior art, epoxy resins have normally been used 
as potting materials for PTC devices. These potting ma 
terials have a tendency to degrade the PTC materials 
which are normally formed from doped 2arium tita 
nate. The reason for this is that the epoxy resins are 
normally made from secondary amines or acid anhy 
drides which are nucleophiles and react with chemab 
sorbed oxygen atoms on the boundaries of the PTC de 
vice. These chemabsorbed oxygen atoms act as elec 
tron traps. In the event that these electron traps be-, 
come either neutralized or desorbed from the grain 
boundaries, the PTC effect is destroyed in the sense 
that electron traps are no longer available to stop the 
current flow. In order to eliminate this detrimental ef 
fect, it is necessary to look for classes of packaging ma 
terials which do not contain nucleophiles. 
The degradation takes place in the form of gradual 

flattening of the PTC resistance-temperature curve. 
The degradation of the resistance-temperature curve, 
when the organic polymer, such as the epoxy, acts as 
a reducing agent, is caused by depletion of the oxygen 
supply in the grain boundary. In accordance with the 
present invention, it has been noted that certain potting 
materials do not cause the above described degradation 
of the PTC materials and particularly the degradation 
of the resistance-temperature curve. Briefly, in accor 
dance with the present invention, one embodiment 
thereof, the prior art epoxy potting materials are re 
placed by potting materials which do not degrade the 
PTC heating materials. These include the silicone resin, 
polyamides, polyimides and ceramics which are not 
amine initiated. In accordance with the second embodi 
ment of the invention, the PTC material is coated with 
a barrier of a nondegrading material such as one of the 
above described potting materials and then the remain 
der of the package is potted with the well known epoxy 
material. 

It is therefore an object of this invention to provide 
a PTC heater package with potting material which does 
not degrade the surface of the PTC heater. 

It is a further object of this invention to provide a 
PTC heater package using a potting material taken 
from the class consisting of silicone resins, polyamides, 
polyimides and ceramics which are not amine initiated. 

It is a yet further object of this invention to provide 
a package for containing a PTC heater material 
wherein the PTC material is surrounded by a non 
destructive barrier layer placed between the heater and 
an epoxy or other degrading potting material. 
The above objects and still further objects of the in 

vention will immediately become apparent to those 
skilled in the art after consideration of the following 
preferred embodiments, which are provided by way of 
example and not by way of limitation, wherein: 
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Referring first to FIG. 1, there is shown a case 1 

which may be metallic or may be made out of a mate 
rial such as phenolic resin. Positioned within the case 
1 is a PTC heater 3 of well known type to which has 
been secured a pair of lead wires 5 and 7. It is under 
stood that the PTC material has been previously metal 
lized in well known manner so that the leads 5 and 7 
can be secured thereto by soldering or the like. The 
wire 5 includes insulation therearound which extends 
outwardly out of the case 1 and the wire 7 includes in 
sulation 11 therearound which extends out of the case 
in the same manner. 

In the event that case 1 is metallic, it is a requirement 
that the PTC heater 3 be electrically insulated from the 
case and that the case and potting compound 13 be 
thermally conductive. The PTC heater 3 is therefore 
encapsulated inside the phenolic case 1 by using such 
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FIG. 1 is a view in section of a first embodiment of 
a package in accordance with the present invention 
containing a PTC heater; and 
FIG. 2 is a view in section of a second embodiment 

of the invention. 

65 

a potting or sealing compound 13 which also provides 
a tight seal around the PTC pill or heater, thus serving 
as a heat transfer medium. The potting compound 13 
therefore also serves as a water-tight seal for the PTC 
device 3. In accordance with the present invention, the 
potting compound 13 is free of nucleophiles and is 
therefore formed from the class of compounds consist 
ing of silicone resins, polyamides, polyimides and ce 
ramics which are not amine initiated and which are ca 
pable of forming potted compounds of the type de 
scribed above. Some materials of this type which are 
well known are Novalac epoxy of Dow Chemical Co. 
which is a silicone rubber. These materials can be used 
as base potting materials and do not react with the PTC 
element, even at elevated temperatures of as high as 
180 C. A sealed potting material 15 can be added on 
the top of the base potting material 13 to provide a bet 
ter water tight seal. 

It can be seen that there is provided a package for a 
PTC pill or heater material which has the properties of 
the prior art epoxy and yet does not have any material 
in contact with the PTC heater which can in any way 
cause the heater to become degraded. 

Referring now to FIG. 2, wherein like character ref 
erences denote like elements, there is shown a second 
embodiment of the invention. Again, there is shown the 
case and PTC heater 3 which is metallized as in the 
prior embodiment and which includes leads 5 and 7 at 
tached thereto with insulation 9 and 11 surrounding the 
leads 5 and 7 respectively. However, in accordance 
with the present embodiment, a layer of material which 
does not degrade the PTC material 3 and which is la 
belled 17 completely surround the PTC element. The 
entire PTC element 3 with the coating 17 thereon is 
then placed into the case 1 and the entire device with 
coating 17 thereon is now potted with a potting mate 
rial 19. Since the PTC element now has an impervious 
barrier therearound, the potting material 19 can be the 
epoxy resins and the like which are specifically ex 
cluded in the first embodiment. The impervious or pas 
sivating coating 17 can be formed from silicon resins, 
RTV silicons, polyimides, polyimide-amide, etc. These 
materials do not degrade the PTC element in accor 
dance with the second embodiment. 

It has been found that the degradation of the PTC 
material by the potting agent is temperature related. It 
is therefore apparent that many of the potting com 
pounds which can be used in low temperature applica 
tions are not usable in higher temperature applications. 
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It is therefore intended that this concept also be in 
cluded in accordance with the present invention. 
Though the invention has been described with re 

spect to specific preferred embodiments thereof, many 
variations and modifications thereof will immediately 
become apparent to those skilled in the art. It is there 
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fore the intention that the appended claims be inter 
preted as broadly as possible in view of the prior art to 
include all such variations and modifications. 
What is claimed is: - 
1. A PTC heater package which comprises: 
a. a PTC device, 
b. a potting material encapsulating said PTC device, 

said potting material being taken from the class of 
potting materials which is free of nucleophiles, said 
potting material encapsulating said PTC device 
forms a layer contacting and surrounding said PTC 
device, 
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4 
c. a further epoxy resin potting material encapsulates 

said PTC device and said potting material, 
d. a casing enclosing said PTC device and potting ma 

terials and having one side open, and 
e. electrical energizing lead means extending through 

said potting materials and the open side of said cas 
ing and being attached to said PTC device. 

2. A PTC heater package as set forth in claim 1, 
wherein said PTC device is formed from doped barium 
titanate. 

3. A PTC heater package as set forth in claim 1, 
wherein said potting material is taken from the class 
consisting of silicone resins, polyamides, polyimides 
and ceramics which are not amine initiated. 
4. A PTC heater package as set forth in claim 3, 

wherein said PTC device is formed from doped barium 
titanate. 
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