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57) ABSTRACT 

A layer of material is disposed over at least a portion 
of a resistive film of a resistor, the material having a 
melting point lower than the melting point of the re 
sistive film and when melted, chemically reacts with 
the resistive film to render at least a portion of the 
film non-conductive. 

8 Claims, 2 Drawing Figures 
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FUSNG RESSTOR 

This invention relates to resistors and, more particu 
larly, to thin film resistors. 
The reliability and stability of thin film resistors such 

as tin oxide film resistors is well known. Indeed, in tin 
oxide film resistors the stability is so great that when 
electrically overloaded the resistor may become red 
hot and ignite combustible material near by. Rather 
than having such stability, a more desirable condition 
would be for the resistor to maintain its stability under 
temporary overloads that might be encountered in nor 
mal operation, but to open circuit or fuse under pro 
longed or severe overloads. 
The present invention, therefore, relates to thin film 

resistors and has as one of its objects the provision of 
a thin film resistor which may be open circuited when 
subjected to severe overloads. 
Another object of the invention is the provision of a 

thin film resistor having a layer of a material disposed 
on at least a portion of the resistive film which under 
severe overload conditions will render a portion 
thereof non-conductive. 
A further object of the invention is the provision of 

a tin oxide film resistor which may be open circuited 
under severe overload conditions. 

Still another object of the invention is the provision 
of a thin film resistor having a layer of material dis 
posed on at least a portion of the resistive film which 
has a melting point below the melting point of the resis 
tive film and which when melted chemically reacts with 
the film to render a portion thereof non-conductive. 
Yet another object of the invention is the provision 

of a tin oxide film resistor having a layer of low melting 
glass frit disposed on at least a portion of the film such 
that when the resistor is subjected to severe overloads, 
the glass frit will melt and chemically react with the 
film so that at least a portion of the film will be made 
to be non-conductive. 
These and other objects of the invention will become 

apparent from the following description taken in con 
junction with the accompanying drawings wherein 
FIGS. 1 and 2 are cross sections of a resistor employing 
the principles of the invention and showing different 
embodiments of the invention. 
Generally speaking, the invention provides a method 

of open circuiting a thin film resistor which generally 
comprises providing a layer of material over at least a 
portion of the thin film, the material having a melting 
point below the melting point of the thin film and which 
when melted chemically reacts with the thin film to 
render it non-conductive. The resistor of the present 
invention in general comprises a non-conductive sub 
strate, a resistive film on the substrate, a layer of mate 
rial disposed on at least a portion of the film and having 
a melting point below the melting point of the resistive 
film which when melted chemically reacts with the film 
to render a portion thereof non-conductive. 
Referring now to the drawing, the resistor of the pres 

ent invention includes a substrate 10 to which there has 
been applied a resistive film 12, metallic end caps 14 
and 16, electrical lead terminals 18 and 20, and protec 
tive cover 24. As shown, the substrate is a solid rod; 
however, it may be tubular if desired. The substrate 
may be fabricated of a material having a low coefficient 
of expansion such as a ceramic or alkali free glass. 
While the resistive film 12 may be of several types of 
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2 
material, the invention is particularly adaptable to a tin 
oxide based film because of its high reliability and sta 
bility. Spiralled grooves 22 are provided in the film in 
order to provide a spiral resistance path 23 of predeter 
mined length to yield a desired resistance. End caps 14 
and 16 are fitted over film 12 and secured thereby by 
virtue of being a press fit. Protective cover 24 is an 
electrically insulative material. 
As previously noted, a resistor such as this, especially 

one having a tin oxide based film, has a high degree of 
stability such that when the resistor is subjected to pro 
longed or severe overloads the resistor may become red 
hot and ignite any combustible material nearby. Ac 
cording to the present invention, such red hot heating 
of the resistor is prevented by providing a layer 26 of 
material to at least a portion of the resistive film, the 
material being such that it will have a melting point 
lower than the resistive film 12 and which will, when 
melted, chemically react with the film to dissolve or 
otherwise render a portion of the film non-conductive 
thereby opening the circuit. As shown in FIG. 2, the 
layer 26 should cover at least one spiral resistance path 
and is preferably located at or near the center of the re 
sistor. The layer may extend around the entire circum 
ference or periphery of the resistor. Alternatively, as 
shown in FIG. 1, the layer may include a spot 27, so 
long as at least one spiral resistive path is covered by 
the spot. When used in conjunction with a tin oxide 
based film, a suitable material for the layer 26 would be 
a low melting glass frit such as soda-lime glass. The 
layer may be applied to the resistive film by some suit 
able process such as by brushing or roll coating with the 
aid of a suitable vehicle such as water prior to the pro 
tective cover 24 being applied. 
What is claim is: 
1. A resistor comprising: 
a non-conductive substrate, 
a resistive tin oxide based film on said substrate, 
a layer of glass frit material disposed on at least a por 
tion of said resistive tin oxide based film having a 
melting point below the melting point of said resis 
tive film which when melted chemically reacts with 
said film to render said portion thereof non 
conductive, 

metallic caps disposed at opposed ends of said sub 
strate and overlying said film, 

electrical leads coupled to said end caps, and 
an insulative cover substantially surrounding said 
film and said caps. 

2. A resistor according to claim 1 wherein said glass 
frit is a soda-lime glass. 

3. A resistor according to claim 1 wherein said layer 
is centrally disposed in said resistor and is continuous 
around its entire periphery. 

4. A resistor according to claim 1 wherein said layer 
is a spot. 

5. A resistor according to claim 3 wherein there are 
spiral grooves in said resistive film providing a resistor 
path of a predetermined length. 

6. A resistor according to claim 4 wherein there are 
spiral grooves in said resistive film providing a resistive 
path of a predetermined length and said spot extends 
across said resistive path. 

7. In a tin oxide resistor wherein a tin oxide based 
film is carried on a non-conductive substrate, the im 
provement comprising providing a layer of glass frit 
material over at least a portion of said tin oxide based 
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film which has a melting point below that of said tin 
oxide film and which when melted reacts chemically 
with said tin oxide film to render at least a portion 
thereof non-conductive. 

8. A method of open circuiting a tin oxide thin film 
resistor which comprises providing a layer of glass frit 
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4. 
material over at least a portion of said tin oxide thin 
film having a melting point below said thin film which 
when melted chemically reacts with said thin film to 
render it non-conductive, and melting said glass frit 
material upon overloading said resistor. 
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