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of 24 hours, cooled quickly to about 1000 C., and then 
cooled to room temperature at the natural rate of the 
furnace. Upon testing the above preferred coating, it was dis 
covered that the breakdown voltage across the air gap 
between the ignitor electrodes is reduced by 1,000 volts 
and more, and the coating proved superior in the life 
and performance tests in jet engine ignition systems. 

Example 1 
A specific example of a preferred coating includes 

70% by weight of the aforementioned glass slip as given 
in Table I and 30% by weight of Fe3O4 magnetite. The 
slip was prepared and applied in conformance with the 
process outlined above, and was found to have a re 
sistance of about 11 megohms over a 1-inch path at room 
temperature, and a corresponding resistance of 20,000 
ohms at 1,000 F. or 538 C. 

Example 2 
A glass slip was prepared from a 70% weight of the 

glass slip in Table I together with 24% Fe3O4 magnetite, 
and 6% zinc oxide. The slip was prepared and applied 
to the ignitor plug as in the process outlined above and 
the coating found to give a resistivity of /2 megohm at 
room temperature and 2500 ohms at 1,000 F. 

Example 3 
An improved coating was prepared from 70% by 

weight of the glass base as given in Table I, 23%. FeaO, 
and 7% NiO. The slip was prepared and applied to 
the ignitor plug in accordance with the above process 
and provided a coating having a resistivity of 30,000 
ohms at 1,000 F. and 4 megohms at room temperature. 

Example 4 
Glass slips were prepared at random from the ranges 

given in Table and after application to alumina 
ceramic bases were found to compare favorably with the 
glazes of Examples 1-3 above. 
The coating of any of the above examples may be 

improved by applying the glaze in a series of thin layers 
with furnace firings between the application of each 
layer. Such sandwich-type firing provides a lower room 
temperature resistance for a given glaze and also an 
improved reproducibility. 
The semiconductive glaze as provided by the above 

examples is particularly adaptable to the alumina ceramic 
insulators which heretofore have presented some difficulty 
when coated with a porcelain glaze. Furthermore, it is 
to be noted that the metallic oxides are in spinel condition 
after firing the glaze in an air atmosphere. 
The invention thus discloses an ignitor or spark plug 

having normal insulator portions coated with a preferred 
semiconductive coating, to thus provide a high intensity 
spark of considerable length with substantially reduced air 
gap breakdown voltage. This reduction in air gap break 
down voltage may be described as a direct result of the 
coating. The glaze coating is in good electrical contact 
with both electrodes and promotes the formation of an 
ionized path through the air between electrodes, thus 
permitting an arc discharge between the relatively wide 
spaced electrodes and at much lower potential than if no 
glaze is used. The conductivity of the glaze must there 
fore be less than the unionized air and greater than the 
ionized air, and must additionally possess resistance to 
heat, arcing, and other related operating conditions. In 
addition to the formation of ionized paths, this coating 
may provide a point-to-point arcing along the glazed 
surface between the electrodes to thereafter provide a 
full intensity spark between the electrodes free from the 
glaze. 

It will be understood that numerous modifications may 
be made of this invention by those skilled in the art 
without actually departing from the scope of the inven 
tion itself. Therefore, I aim in the appended claims to 
cover all such equivalent variations as come within the 
true spirit and scope of the foregoing disclosure. 
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What I claim as new and desire to secure by Letters 

Patent of the United States is: 1. An ignitor plug for jet engines and the like com 
bustion apparatus comprising in combination, a pair of 
electrodes separated from each other by means of an 
air gap, an electrical insulator insulating one of said 
electrodes from the other, and a semiconductive coating 
on said insulator and in contact with each of said elec 
trodes, the said coating including a fusible glass base 
containing a spinel, the fusible glass base having a com 
position of BaO, 20-50% by weight, AlO3, 1-30% 
by weight, B2O3, 0-25% by weight, SiO2, balance, and 
the amount of said, spinel being sufficient to be the con 
tinuous phase after firing. 

2. The invention as claimed in claim 1 wherein said 
fusible glass base has the composition of SiO2 50% by 
weight, BO 10% by weight, Al2O3 10% by weight, and 
BaO 30% by weight. 

3. The invention as claimed in claim 1 wherein said 
fusible glass base has the composition of SiO2 45% by 
weight, BaO 45% by weight, and Al2O3 10% by weight. 

4. The invention as claimed in claim 1 wherein said 
coating includes about 25% to 50% spinel. 
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5. The invention as claimed in claim 1 wherein said 
spinel is selected from the group consisting of magnetite, 
zinc ferrite, manganese ferrite, and nickel ferrite. 

6. The invention as claimed in claim 1 wherein said 
spinel is Fe3O4. 

7. The invention of claim 1 wherein the said coating 
includes 70% by weight of a fusible glass base and 30% 
by weight of Fe3O4, said glass base having the composi 
tion of SiO 50% by weight, BO 10% by weight, AlOs 
10% by weight, and BaO 30% by weight. 

8. An ignitor plug for jet engines and the like com 
bustion apparatus having a pair of electrodes separated 
from each other by means of an air gap, an alumina 
ceramic insulator insulating one of said electrodes from 
the other and a semiconductive coating on said alumina 
insulator and in contact with each of said electrodes, 
said coating including a fusible glass base containing 
a spinel, said glass base having the composition of SiOa 
50% by weight, BO 10% by weight, Al2O3 10% by 
weight, BaO 30% by weight, and said spinel being Fe3O4, 
the proportion of the glass base and the spinel being 
about a 70% to 30% ratio. 

9. The invention as claimed in claim 8 wherein said 
coating further includes NiO with the proportion by 
weight percent being 70, 23 and 7 percent (%). 

10. The invention as claimed in claim 8 wherein said 
coating includes 70% by weight fusible glass, 24% by 
weight Fe03, and 6% by weight ZnO. 

11. An alumina insulator having a semiconductive 
coating thereon, said coating comprising about 70% glass 
having the composition of Table I (SiO2 50% by weight, 
BaO 10% by weight, Al2O 10% by weight, BaO 
30% by weight) and 30% Fe3O4 spinel, said coating 
being further characterized by consisting of a series of 
individually fired thin coats, the range of the glass com 
ponents being BOs, 0-25% by weight; AlO3, 1-30% 
by weight; BaO, 20-50% by weight; SiO2, balance. 

12. An alumina insulator for electrical ignitors hav 
ing a semiconductive coating thereon, said coating com 
prising by weight about 70% glass having the constituents 
of 50% SiO, 10% BO, 10% AIO, 30% BaC), and 
30%. Fe3O4, said coating being further characterized by 
comprising a series of individually fired thin coats. 
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