
Feb. 26, 1952 R. GUNN 2,586,815 
INSULATION BREAKDOWN INDICATOR AND RECORDER 

Filed March l'O, 1947 

Z 

NNZZZZZZZZZZZZZZZZZZZZZZZZzS W 4 SZZZZZZZZZZZZZZZ % 1-24 % 2 C 

% % 
2 2 2 

% A 2 % % 
4 : 
2ZZZZ2 ZZZZZZZZZZZZZZZZ2 ZZZZZZZZZZ Z 

vvento 
ROSS GUNN. 

534 azze 

    

  

  



Patented Feb. 26, 1952 2,586,815 

UNITED STATES PATENT OFFICE 
2,586,815 

INSULATION BREAKDowN INDICAToR 
AND RECORDER. 

Ross Gunn, Washington, D.C. 
Application March 10, 1947, Serial No.733,710 

9 Claims. (CI. 177-311) 
(Granted under the aet of March 3, 1883, as 

amended April 30, 1928; 370 O. G. 757) 

This invention relates to indicating and re 
cording apparatus and more particularly to an 
apparatus for indicating and recording electrical 
breakdown of insulating material surrounding 
an antenna. 

In order to increase performance of aircraft 
radio installations it has been found advanta 
geous to SuppreSS the corona effect On the receiv 
ing antenna of such installations. The fore 
going has been accomplished by completelyin 
sulating the receiving antenna with any suitable 

- insulating material, such as polyethylene for ex 
ample. However, it has been discovered that 
electrical breakdown of the antenna insulating 
material occurs under certain operating condi 
tions, for example, When the aircraft flies near 

2 
electrical breakdown, to produce a permanentre 
cording indicative of the electrical breakdown 
and which operates in conjunction with the radio 
receiver associated with the insulated antenna 
to produce an audio signal in the receiver to 
aurally indicate the electrical breakdown. 

i Other objects and features of the present, in 
vention Will appear more fully hereinafter from 
the following detailed description When con 
sidered in connection With the accompanying 
drawing which discloses one embodiment of the 
invention. It is to be expressly understood how 

active thunder clouds, in which instances ex- - 
tremely high potentials are encountered. When 
such electrical breakdown occurs the advantages 
of an insulated antenna are completely nullified 
and moreover, performance obtained when the 
insulation on an antennais electrically damaged 
falls below the performance realized When a non 
insulated antenna is utilized. Therefore, in 
order to appreciate fully the advantages result 
ing from use of insulated antenna it becomes 
necessary to provide means to determine and in 
dicate the electrical condition of the insulating 
material surrounding the antenna. '' ''' . . 

It is therefore an object of the present inven 
tion to provide novel means for determining and 
indicating electrical breakdown of insulating 
material surrounding an antenna. 
Another object is to provide a novel apparatus 

for producing an audio signal in response to : 
electrical breakdown of insulating material sur 
rounding an antenna Which is fed to the radio 
receiver coupled to the antennato indicate the 
electrical breakdown. 
Another object is to provide a novel appara 

tus for detecting electrical breakdown of in 
Sulating material surrounding an antenna and 
for producing a visual indication of such elec 
trica breakdown. 

Still another object of the present invention 
is to provide a novel apparatus for detecting 
electrical breakdown of insulating material sur 
rounding an antenna and for producing a perma 
nent recording of such electrical breakdown. 

Still another object is to provide a light 
Weight, compact and stable apparatus which 
functions in accordance with abnormal cur 
rent flow from an insulated antenna, resulting 
from electrical breakdown of the insulating 
material to produce a visual indication of the 
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ever that the drawing is designed for purposes 
of illustration only and is not to be considered aS 
a definition of the limits of the invention, ref 
erence for the latter purpose being had to the 
appended claims. - 
The single figure of the drawing discloses a 

diagram, in block and circuit form, of an appa 
ratus embodying the principles of the present 
inveration. 
a With reference more particularly to the draw 
ing, an apparatus constructed in accordance 
with the principles of the present invention is 
disclosed therein in connection With an antenna 
i 0, surrounded by any suitable high voltage in 
sulating material Al, such as a film of polyethyl 
ene for example, and a radio receiver 2, of con 
ventional construction, connected to the antenna 
O' through a capacitance 3. The antenna O 

extends through and is supported in a suitable 
opening in the conductive surface i 4 of the air 
craft. One end of the antenna O extends into 
the envelope defined by the surface 4, as desig 
nated by broken line i5. It is to be expressly 
pointed out that the insulating material il com 
pletely surrounds the antenna 10, including the 
portion thereof extending through the surface 
4 and into the envelope defined thereby. The 

novel apparatus includes resistance 6, capaci 
tance 17 and a discharge device 8 connected to 
form a parallel circuit. The parallel circuit of 
the foregoing elements is connected in series 
with the antenna 10 and a point 20 on the air 
craft surface f4. The connection to the antenna 
10 includes a manually operable switch 2, the 
purpose of which Will appear more fully here 
inafter. . . . 

During normal operation, that is, When radio 
energy is abSorbed by the antenna. 10 and the 
insulating materiali lis not electrically damaged, 
eXtremely Small currents will flow from the an 
tenna 0, in the order of one or two microamperes 
for example. However, When electrical break 
down of the insulating material ti occurs, due 
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material, capacitance means for storing said 
Voltage, means responsive to said Voltage to pro 
duce a flash discharge of said capacitance means 
and means responsive to said flash discharge for 
producing a permanent indication of electrical 
breakdown of Said insulating material. 

5. An apparatus for indicating electrical break 
down of insulating material surrounding an an 
tenna comprising resistance means for develop 
ing a voltage in response to abnormal current 
floW in said antenna resulting from electrical 
breakdown of Said insulating material, capaci 
tance means for storing Said Voltage, means 
responsive to Said Voltage to produce a flash 
discharge of said capacitance means and light 
responsive means adjacent the last named 
means for producing a permanent indication of 
said electrical breakdown in accordance With 
Said flash discharge. 

6. An apparatus for determining electrical 
breakdown of antenna insulating material com 
prising an insulated antenna, a receiver fed by 
Said antenna, a relaxation oscillator including 
anionizable element coupled to the antenna and 
excited thereby upon insulation breakdown, said 
oscillator operable during excitation to intermit 
tently load the antenna and modulate radio fre 
quency fed to the receiver to effect aural indica 
tion, said ionizable means mounted for visual ob 
servation and light sensitive means to provide a 
permanent indication. 

7. An apparatus for determining electrical 
breakdown of antenna, insulating material com 
prising an insulated antenna, a receiver fed by 
said antenna, and a relaxation oscillator includ 
ing an ionizable element coupled to the antenna 
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6 
and excited thereby upon insulation breakdown, 
said oscillator operable during excitation to in 
termittently load the antenna and modulate 
radio frequency energy fed to the receiver to ef 
fect aural indication. 

8. In combination, an antenna surrounded by 
insulating material, means coupled to the an 
tenna, to develop a voltage in response to ab 
normal current flow in the antenna resulting 
from electrical breakdown of the insulating ma 
terial and means responsive to the developed 
voltage for producing an indication of the elec 
trica breakdoWn. 

9. In combination, an insulated antenna and 
means producing an indication indicative of an 
tenna, insulation failure, said means compris 
ing a resistance coupled to the antenna for de 
veloping a voltage in response to abnormal cur 
rent flow in the antenna resulting from elec 
trical breakdown of the antenna insulation, 
capacitance means forstoring the developed volt 
age and means responsive to said voltage to dis 
charge said capacitance means and produce an 
indication of insulation failure. 
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