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This invention relates to insulators, and 
more particularly to insulators having a low leakage loss. 

Heretoforeit has been proposed to produce 
5 insulatorshaving low leakage lossesby form 
ing the insulators of glass orother dielectric 
material having very low loss angles. As 
is fully explained in application Serial No. 
40.938, filed July 1, 1925, by H. A. Affel and 

10 E. I. Green, the attenuation loss of telephone 
lines at high frequenciesis, to a considerable 
extent, dueto leakage losses dependent upon 
the dielectric material of the insulator. The 
nature of the leakage loss, while not fully 

I5 understood, is apparently dependent upon 
the dielectric hysteresis of the material of 
the insulator and the dielectric hysteresis 
decreases as the loss angle of the dielectric 
increases. Therefore, if a dielectric material 

20 having a low loss angle is used in making 
up the insulator, the attenuation due to the 
action of the insulator Will be correspond 
ingly decreased. 
In general, dielectric materials available 

25 for insulator construction tend to be some 
what fragile if their composition is such as 
to produce a very low efective loss angle. 
Those materials having the desired low loss 
angle which have not been readily breakable 

30 are more expensive than the fint glasses 
which have heretofore been employed for or 
dinary telephone insulators. Itis, therefore, 
desirable that some type of insulator be 
available which may be constructed of flint 

35 or other cheap glass and Will at the same 
time have a relatively low leakageloss. This 
resultis accomplished in accordance With the 
present invention by so shaping the insulator 
that the groove in which the conductoris car 

40 ried is formed on the outer periphery of a 
flange which is of a diameter relatively large 
as compared with the diameter of the pin 
upon which the insulator is supported, the 
flange being so formed that an air-space wil 

45 beinterposed between the groove and the sur 
face of the pin. As is well known, air con 
sidered as a dielectric has a loss angle which 
yery closely approaches Zero. Also, its die 
lectric constant is virtually unity as com 

50 pared with a value several times as great for 
air. Therefore, the air which constitutes a 
part of the dielectric material between the 
two efective plates of the condenser formed 
by the conductor attached to the groove and 

55 the Supporting pin, reduces the leakage loss 

due to the condenser action of the insulator, 
first, because the loss in the air dielectric is 
negligible, and second, because the capacity 
of the condenser is reduced. 
This reduction in capacity is importantin 

another respect. An essential factor pro 
ducing leakage loss is the so-called crossarm 
efect. This lossis proportionalto I?R, where 
R is the resistance of the crossarm and I is 
the Current flowing through the crossarm. 
Since decrease in capacity of the insulator 
decreases the current flowing through the 
Crossarm, the crossarm efect is relatively 
greatly reduced for a Small reduction in the 
current, being proportional to the square of 
the Current. t r 
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The invention may now be more fully un 
derstood from the following detailed descrip 
tion When readin connection with the accom 
panying drawing, the figure of which ilus 
trates the preferred embodiment thereof. 
As is well understood, the attenuation re 

sulting from the action of an insulator is 
largely due to dielectric hysteresis loss in 
herent in the condenser action of the insu 
lator. The line Wire and tie-wire connected 
in the outer groove of theinsulator constitute 
one plate of a condenser, the area of which 
becomes enlarged when the outer surface of 
the insulatoriswet. The pin upon which the 
insulator is mounted is sometimes of Wood 
and sometimes of metal. Even when a. 
Wooden pinis used, the woodisto some extent 
a conductor, and is always a conductor to a 
gonsiderable extent when it is wet. There 
fore, the pin forms the second plate of a con 
denser and between these two plates inter 
venes the dielectric material of the insulator 
itself. k 

Now, dielectric hysteresis lossis a function 
of the capacity of the insulator, and if the 
capacity is reduced, the hysteresis loss, and 
hence the attenuation, Will be corresponding 
ly reduced. It has been fully pointed outin 
an application, Serial No. 40,934, filed July 
1, 1925, by H. A. Affel and E. I. Green, that 
where the insulatoris cylindrical in form soy 
thatits outer surface when wet formsan outer 
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cylindrical plate concentric with the inner cylindrical surface of the pin, the capacity 
of the insulator may be materially decreased 
by making the outer diameter of theinsulator 
large as compared with the diameter of the 
plin. a - 

This result is accomplished in accordance 
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1,708088 
around the periphery of said flange for ac 
commodating a line conductor and tie-wire, 
the diameter of said groove being more than 
twice the diameter of the internal bore of the 
insulator, and said groove being so located 
upon the outer surface of said flange that the 
air in the space between the inner side of the 
flange and the main body of the insulator 
wil comprise a part of the dielectric path 
intervening between the conducting material 
mounted in the external groove and each ele ment of the surface of the supportingpin. 

3. An insulator having a flange extending 
outwardly therefrom, agroove in said flange 
for carrying a line conductor and a tie-wire, an interiorbore within theinsulator whereby 

3 
it may be mounted upon a supporting pin, 
said groove being located well below the top of said supporting pin and the diameter of 
said groove being more than twice the diame 
ter of said internal bore, and a groove ex 
tending upwardly into said flange from the 
underside thereof to a point well above the 
external groove and approximately as high 
as said interior bore so that an air-space will 
intervene between the said external groove and the supporting pin. 

In testimony whereof, I have signed my 
name to this specification this 23rd day of De 
cember, 1925. 

LEON T, WILSON. 
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