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(a) the conductor l1ltself, (b) the separiation of the two 

component charges of molecules of gas near the surface of the 

wire by the intensity of the electric field, and (c) the 

separation of the two comp O
 

pe
t =
 

ent charges by the collision of the 

1 

(¢), called ionization by collision, =
 

molecules. Today, source 

is the most generally accepted theory of corona. 

To explain corona by the theory of ionization by col- 

lision, assume two parallel wires in exactly the same circum- 

os « oy os - C% We ut - r med Aare atv Pp. SR T, IY ” xy 4 
stances gs they Were considered above. fround these wires 

there will naturally be & very few free electrons and negative 

ions of molecular size, produced by the frequent collisions of 

molecules in the air. Now, let an alternating e.m.f.. be im- 

pressed upon these wires, one of which 1s called & and the 

next half a cycle B will be positive 

The neutral molecules of gas around 

rapid vibration due tc the attrac- 

tion of their positive che 

negative charges to the positive wire. £t the same time, the 

electrons and negative ions will be given a high velocity by 

thelr attraction to the positive wire and repulsion from the 

negative wire. When the e.m.f. 1s increased the velocity of 

ive ions will be increased, as 

will also the amplitude of vébration of the neutral mole- 
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ent particles and , if the voltag 

lent near the surface of the wires reaches 50 kv. per cn., 

the negetive lons, which are large in comparison with electrons 

will attain a velocity great enough to dislod 
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not have encugh mass to dislode y¢ other electrons from 

molecules at this low velocity but they will have velocity 

enough during these collisions to cause them to unite with 

neutral molecules, thus forming positive ions of large mass. 

These newly-formed ions will in turn produce more ions by col- 

ision and the general pr p
t
 

Oo
 

cess of ionization by collision 

will have begun, as will be indicated by the sppearance of the 

purplish glow and the beginning of the hissing sound, both of 

which are characteristic of coronas. 

%. Characteristics 

Lt the point when corona begins, there is a marked in- 

grease in the current and further increases in the voltage are 

accompanied by repid increases in the current, an d also incre- 

eases in the brilliancy of the glow and in the hissing sound of 

the corona. What is now taking place around the wires can 

be regdily visualized from v 

ing ionization by collision. of positive 

and negative ions moving at high velocities around the wires. 

- The velocity of these ions evidently depends upon thelr mass, 
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[7
] the eo! and smaller lions having a very high velocity in 

comparisén with the heavier and more complex ions. During the 

half cycle in which wire 4 1s positive and wire B negative, 

negative ions are attracted to wire & and positive ions to 

wire B, and vice versa during the next half s 

st-moving lions are 

space around 

the conductors at which the gradient 1s 30 kv. per cm. that 
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the dielectric strength of sir, air at all points around the 

conductors,where the gradient is at or above this value, is 

broken down and rendered perfectly conducting. This portion 

of ionized air is filled with the visible glow of the corona, 
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I the glow probably being caused by the vibfat 

sion of the ions. 

In the ionized air around the conductors the masses of 

8lZe OI 1lons 1s causeq Dy the 

combinations and combination of combinations of ions thet may 

take place. Therefore, any peculiarity apt to occur in ccrona 

may be accounted for by the almost unlimited complex combina- 

tion of ions that is possible. 

ions reach the con- During corona discharge, some of 

ductor and are neutralized a loss of current; 

others recombine neutral molecules; &and still others 

gre Iorced Taro Tr outside OI ne corona oy vie a
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E 

of the electroscope discharge on interruption of the 

corona indicates that any after affect of ionization must 

be of duration less than one-half a period.™ It ssems, 

that free ions do not continue long in alr after the corona 
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has stopped but immediately combine to form neutral : 

*¥ See (2) in Bibliography, page 19. 



£ characteristic of corona thet has not been mentioned 

in the foregoing fo
l 

[i
 

w
 
Q
 

wr
 

7]
 

0
 
a
 

Oo
 
B
 i 

w
 

>
 

(]
 

H
y
 

O
 3 =
 

c
t
 

=
 

4]
 

—
-
 

1 of ozone and 

oxides of nitrogen. The ozone can immediately be detected 

by its characteristic cdor. lt is evident that this production 

of ozone and oxldes of nitrogen is due to the ionized condi- 

tion of the elements oxygen end ni
trogen in the air. 

i feirly heavy corona can be readily seen in the dark 

a ressonable distance away from the spectator. But when it is 

placed on a high-tension transmission line and viewed against 

the background of the sky,it is not very easily seen except 

on very dark nights. Sight, therefore, cannot be depended 

upon as a very reliable means of detecting corona, especially 

on high-tension transmission lines. 

If a satisfactory method of detecting corona in daylight 

is sought, four of its characteristics offer possible methods 

of attacking such a problem. These characteristics are 

(1) the formation of ozone and oxides of nitrogen, (2) sound, 

( 3) light, end (4) power loss. 

3 . O
 

zone and Oxides of Nitrogen.---Some sensitive 

chemical reaction might be discovered which would quickly 

indicate the presence of either ozone or the oxides of nitro- 

gen produced by corona. Ozone 1s a powerful oxydizing agent 

and turns a potassium iodide and starch solution blue. 

- 
b. Sound.---£ device might be invented which would detect 

corone by the hissing sound produced. 

+
 

¢. Light.--~£ device for detecting corona by the rays [0
] 

emitted might be invented. For instance, the spectroscope 
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ig shown in Fig. 1. 

25/50/100-kv. transforme a rhecstat in series with the low- 

tension side and two parsllel, bare, unpolished, co; Fper, corona 

wires, 0.685 mm. in dismeter, approximately 13 ft. in length 
2 

ana space oH in. grart. +18 Corona wires Or wires HH
 

for producing 

corona, were stretched horizontally on porcelain insulators. 

The source of e.m.f. was the 110-volt city gysten. 

N 
2. #ethod 

Of the different characteristics on which the construc- 

tion of a practical device Oo
 

H
 

¢ corona detection in daylight 

might be based, its power loss characteristic was selected as 

the greater. possibilities. For the detection 
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[42
] 

[77
] the electroscope was chosen because of its 

sensitiveness, 1ts simplicity, and the fact that it had already 

been used with satisfactory result “ 3 lek ode Food os CF ~ - r - 8 by sclentists as & detector 

corona. Eo
) 

0 

If the electroscope is charged and left undisturt 

the charge will remaln upon it for several dsys. Eventually, 

however, enough ions in the eir will come into 

the knob fo neutralize the charge. And, 1f the 
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IV. 

OBSERVATIONS AND DATA 

1. Observations 

The gluminum-leaf electrcscope with a negative charge 

remained unaffected so long as no corona was produced but it 

began to discharge the instant corona started. If the corona 

was suddenly stopped, the discharge of the electiroscope also 2 0 

suddenly stopped but, if the Q
 

H
 

orong was allowed to continue 

the electroscope discharged to Zero and th 5
 

Q [oS
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o
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itive charge. When the electroscope had a positive charge 

the corona tended to increase this charge. 

The amount that the electroscope was affected by corona 

depended upon the size of the corona and upon the disténce 

the electroscope from the corona. By using an electric fan 

to produce a wind from the corona wires to thse electroscope, 

the effect of the corona on the electroscope wes greatly in- 

creased, as was also the distance that the electroscope could 

2
 

be placed from the corona end still be appreciably affected. 
¥ 4 

bs 

0
 

With the fan creating & wind this distence was increase jo
} 

<
i
 

O
 

C 

about 6 ft. 

The visual corona voltage as found from the sphere gap 

voltmeter was 10 kv. The maximum veltage used was around 

22kv.y; which was approximately the spark—-over voltage. 

2. Data 

he data below will give a genergl ldes of the relative effect 

of corona on the electroscope under the different conditions. 

When speesking of a charge of 9/16 in.,liin., etc., the figure 
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1. Statement 

The sbrupt stoppege of the electroscope from discher > (=) f
o
 

—
 

i
 

a
g
 

when the corona was suddenly stopped indicates that fre @
 

[eo
] 

jo
 

[2
] 

do not last long after ionization by collision hes ceased 

but immediately recombine to form neutral molecules. 

oretically the negative ions would be expected to 

have greater effect upon the electroscope because they have 

smaller mass and, consequently, travel 

from the corona. If such hed been the 

> 

would have been dis 

ed 1t would heve tended to receive 

charge from the negative ions of the corona. 

charges, or else positive ions are more numerous than 

negative lions. 

The effect of wind on lons is very marked. It blows them 

farther away from the corona, msking it possible to detect 

o-~ = od y “»} op oy 0 de - PA SR a - Lonmin 4p 
electroscope at much greater distences from the Q

 
oO

 

L
r
 3 Bs
 

m
w
 

<
<
 

pa
y af
 

 ]
 

corona than 1n poesslo 

The results of the experiments performed indicate that 

a practicsl device for detecting corons 

transmission lines can be 1 with the 2) 

asl the invention. The device may have a means incor- w
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