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6 Claims. (C. 173-324) 
This invention relates generally to lightning ar 

resters and the like and more particularly to a 
means for and method of preventing the pas 
Sage of moisture into the arrester via the line lead 
connecting the arrester to the phase conductor. 

In a number of instances it has been found that 
lightning arresters, while in service, have been the 
cause of more or less Serious radio interference 
and upon investigating this matter I have dis 
covered that in many cases the disturbing effect 
upon radio reception has been due to the presence 
of moisture within the arrester. Not only has 
it been found that moisture-laden arresters have 
been the cause of radio disturbances but also 
that the presence of moisture within the arrester 
Sooner or later results in the failure thereof, this 
being due to the fact that the moisture upon 
Coming into contact with the arrester spark gap 
electrodes form upon the latter electrically con 
ductive salts of the metal of which the electrodes 
are formed whereby the gaps between the elec 
trodes are substantially decreased, if not entire 
ly bridged. Also, in that type of arrester where 
in in addition to the air gaps other characteris 
tic elements are employed, such as a discrete crys 
talline conductive mass, or bonded conductive 
material in the form of rods, plates or blocks, or 
other conductive material possessing the required 
characteristics for use in lightning arresters, the 
presence of moisture within the arrester eventual 
ly affects the characteristic element to such ex 
tent as to interfere with the normal operation of 
the arrester, if not to render it wholly inopera 
tive, this being primarily due to the fact that 
when the characteristic element of the arrester 
is moist a definite electrically conductive current 
leakage path is provided by which current may 
freely pass through the arrester. The current 
leakage paths so produced by the moisture pres 
ent within the arrester not only give rise to the 
"frying' effect which is so disturbing to radio re 
ception but also render the arrester incapable of 
performing with maximum efficiency its intended 
functions. 

Inasmuch as in practically all arresters the in 
teriors thereof are effectually sealed against the 
deleterious effects of the elements, the most 
probable way for moisture to enter the arrester 
is by way of the conductor or conductors leading 
to the electrode terminals of the arrester. In 
Certain installations the arresters are SO mount 
ed that the upper end thereof is below the power 
line to which it is connected and in such instances 
it will be apparent that if the insulation of the 
arrester line lead is defective or if the connec 

tion between the line lead and the power line is 
not completely moisture-proof, Water will enter 
the line lead and will flow downwardly through 
the stranded wires thereof and into the body of 
the arrester. On the other hand, in those instal 
lations where the line-lead connection to the ar 
rester is above the line lead connection to the 
power line, water can still enter the arrester upon 
being gradually absorbed by the paper, cloth or 
other serving on the line lead with the result 
that it reaches the conducting wires thereof and 
through the latter is conducted into the body of 
the arrester; or by capillary attraction the water 
may find its Way into the arrester Via the Strand 
ed wire core of the line lead; or by Suction caused 
by a rapid ching of the air Within the arFester 
as by a rain storm occurring on a hot day-nois 
ture present in the stranded core of the line lead 
may be drawn into the arrester body. 
While the foregoing possibilities of moisture en 

tering the interior of the arrester body might be 
lessened, if not entirely avoided, by moisture 
proofing the connection between the line-lead and 
the power line and by providing a moisture-proof 
insulating coating for the line-lead, it has been 
found that even the highest type of moisture 
proof connections and conductor insulations even 
tually deteriorate in use to such extent that they 
no longer exclude the passage of water or mois 
ture therethrough. Furthermore, practical exi 
gencies demand the use of mechanical connec 
tions between the line-lead and the power line 
as cannot be conveniently taped or otherwise ren 
dered moisture proof and such connections by 
their very nature afford a principal inlet for water 
to travel via the line lead into the arrester. 
From the foregoing it will be seen that the rem 

edy for preventing the passage of moisture into 
the interior of the arrester, to be permanently 
effective, must consist in some other expedient 
than that of rendering temporarily moisture 
proof the line-lead insulation and the connec 
tion between the line-lead and the power line. It 
is to provide this permanently effective expedient 
that the present invention has been developed, 
it being among the objects of the invention to 
provide a means for and method of permanently 
and effectually precluding the possibility of mois 
ture entering the arrester via the lead line which 
connects the arrester to the phase conductor or 
power line. 
A more specific object of the invention is to 

provide in a lightning arrester or the like, a mois 
ture resisting cap which is adapted to be secured 
to the arrester end of the line lead in such man 
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ner that moisture which might reach said cap 
via the stranded wire COre of the line lead will 
not only be prevented from entering the arrester 

, but will be directed outwardly therefrom instead, 
thus insuring against the entry of moisture into 
the body of the arrester and at the same time 
providing a definite outlet for any moisture or 
water which may have found its Way into the line 
lead. 
Other objects of the invention and advantages 

resulting therefrom will be apparent more fully 
hereinafter. 
The invention consists substantially in the 

combination, construction, location and relative 
arrangement of parts, all as will appear more 
fully hereinafter, as shown in the accompanying 
drawing, and as finally pointed out in the ap 
pended claims. In the said accompanying draw 
ing:- 

Figure 1 is a vertical sectional view of a light 
ning arrester assembly wherein the line lead con 
nected thereto is equipped with a moisture re 
sisting cap constructed and arranged in accord 
ance with and embodying the principles of the 
present invention; 

Figure 2 is a side elevational view of the upper 
terminal member of the arrester showing the 
cap-equipped line lead connected thereto as well 
as the device employed during the Operation of 
sealing the arrester hood in position for produc 
ing the desired moisture outlets in the outer ex 
tremity of the moisture resisting cap; 

Figure 3 is a vertical sectional view of the ar 
rester line-lead as equipped with its moisture re 
sisting cap; 

Figure 4 is a sectional view taken on the line 
4-4 of Figure 2; and 

Figure 5 is a vertical Sectional view of an ar 
rester of the protective gap type showing a mod 
ified form and arrangement of means for pre 
venting the passage of moisture into the interior 
of the arrester via the conductors connected to 
the electrode terminals thereof. 

Referring now to the drawing, it will be ob 
served that the invention has been illustrated in 
its application to two different types of lightning 
arresters, one such type being shown in Figure, 
1 and the other in Figure 5. The principles of the 
invention, insofar as respects means for and 
method of excluding the entry of moisture or 
water into the interior of the arrester body, is 
the same in each case, and it will be understood. 
that the invention is applicable to other types 
of lightning arresters and the like than those 
herein illustrated and to other electrical devices 
wherein the presence of moisture within the in 
teriors thereof is desired to be prevented. Re 
ferring now more particularly to that type of 
lightning arrester the upper portion of which 
is shown in Figure 1, it will be observed that it 
comprises a non-conducting substantially cylin 
drical casing or main body portion ?o, usually of 
porcelain, upon the top end of which is provided 
a metallic closure cap , constituting the upper 
terminal member of the arrester, this member 

being arranged in overlying relation to an 
electrode supporting plate l'. Suspended from 
the central point of the plate are a plurality 
of vertically spaced pairs of dished spark gap 
electrodes f2, each pair of these electrodes being 
maintained in predeterminedly spaced relation 
by the respective insulators 13. These insulators 
3 and the electrodes 2 are maintained in the 
assembled relation shown by an insulating tie 
rod 4. The upper end of the arrester assembly 
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is further provided with a porcelain cap f which 
is preferably secured in place by means of a seal 
ing compound f introduced into and filling the 
space between it and the exterior of the casing 
f0. It is believed that the foregoing description 
of the lightning arrester shown in Figure 1 will 
be sufficient for the purposes of explaining the 
present invention. Should further information 
be desired respecting the details of construction 
and operating characteristics of this type of ar 
rester, reference is made for such additional in 
formation to my earlier Letters Patent No. 1763, 
667, granted June 17, 1930. 
As has been previously set forth, and as will 

be apparent from an examination of the arrester 
construction shown in Figure 1, the most prob 
able way for moisture to enter within the interior 
of the arrester body B, assuming that the hood 
or cap 5 has been properly sealed to the body ), 
is by way of the line lead connecting the terminal 
cap f of the arrester to the power line or phase 
conductor (not shown). Heretofore and prior 
to this invention the arrester end of the line lead 
has been soldered or otherwise secured to the 
depending flange 8 of the terminal cap , the 
said end of the line lead being stripped of its in 
sulation to afford the desired metallic contact 
between the conducting core of the line lead 
and the terminal cap f. It was found that when 
the bared end of the line lead was so connected 
to the terminal cap f of the arrester, any mois 
ture which found its way into the interior of the 
line lead eventually passed via the line lead into 
the interior of the arrester body, this being due 
to the fact that no provision was made for pre 
venting the free passage of the moisture beyond 
that end of the line lead which was connected 
to the terminal cap of the lightning arrester. 
Not only does the presence of the moisture with 
in the interior of the arrester seriously affect its 
normal operation, but also in those instances 
wherein the bared end of the conductor is sol 
dered to the terminal member of the arrester it 
has been found that moisture reaching the sol 
dered connection combined with the soldering 
flux to such extent that corrosion was set up, 
this corrosion tending to creep into the interior 
of the arrester with the result that the elec 
trodes eventually became corroded, thus causing 
failure of the arrester. It is to prevent the pas 
sage of moisture or water beyond the end of the 
conductor which is connected to the arrester ter 
minal and thence into the interior of the arrester 
body and to prevent the moisture from reaching 
the soldiered connection between the conductor 
and the arrester terminal that the present in 
vention has been developed and the means for 
and method of attaining this objective will now 
be described. 
In carrying out the invention, the arrester end 

of the line lead 9 which connects the terminal 
cap f to the power line or phase conductor (not 
shown) is stripped of its insulation whereby to 
expose the conducting core 20 of the line lead 
(see Figure 3). The bared end 20 of the line lead 
is then provided with a drawn copper sleeve 2 
the outer end of which is closed, as at 22. Pref 
erably, this sleeve is drawn from a copper disc 
and is of such length that the open end 23 there 
of fits over and embraces the insulation 24 of 
the line lead. The bared end 20 of the line lead 
is clamped within the sleeve 2, a substantial por 
tion of the body of the latter being flattened in 
this clamping operation as shown more particu 
larly in Figures 2 and 3. The open end of the 
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sleeve 2 is somewhat greater in transverse di- at 48, to freely receive the insulated portion of the 
mension than the diameter of the insulated line Conductor, the internal diameter of the enlarged 
lead so as to provide a space or spaces be portion 4 of the conductor receiving socket being 
tween the enlarged open end of the sleeve alightly greater than the external diameter of the 
and the insulation 24 of the line lead. insulated portion of the conductor embraced 
The line lead thus equipped with its terminal 

sleeve 2 is secured to the depending flange of 
the terminal cap f of the arrester in any desired 
nanner. In the particular type of lightning ar 
rester shown, the depending flange is provided 
with a struck out portion 2 to form a socket or 
the like into which the coded end of the sleeve 
2 is projected and permanently soldered in po 
stion. 
The operation of securing the sleeve-equipped 

line lead to the terminal cap f of the arrester is 
preferably completed before the terminal cap f 
is operatively secured to the arrester body . 
After the terminal cap f is located in position as 
shown in Figure , the porcelain cap or hood 
of the arrester is secured in the position shown 
by the use of the sealing compound which is 
introduced within the annular space formed be 
tween the Outer surface of the body and the 
inner surface of the hood l. n.fling this annu 
lar space with the sealing compound, the latter 
is poured to a depth that preferably covers the 
enlarged end of the sleeve 2. In order, however, 
to maintain clear the space or spaces 2 between 
the insulation of the line lead and the portion of 
the sleeve which embraces said insulation, a de 
vice is employed of the character shown in Pig 
lure 2, this device, designated generally by the 
reference numeral 2, being in the form of a tool 
having a pair of spring-pressed prongs 28 the 
sharpened extremities 2 of which are respectively 
inserted within the spaces 2-2 aforesaid (see 
Figures 2 and 4). The prongs 2-2 are so in 
serted into the spaces 2-2 aforesaid just before 
the sealing compound is poured into the space be 
tween the body and the hood , the prongs 
being withdrawn only after the sealing con 
pound has hardened, it being apparent that when 
the prongs are thus removed one or more outlets 
are provided which communicate freely with the 
space surrounding the bared end of the line lead 
embraced within the sleeve 2. From the forego 
ing it will be apparent that any moisture or water 
which might travel through the line lead toward 
the sleeve equipped end thereof will be prevented 
from passing into the interior of the lightning 
arrester by the sleeve 2 and will instead be di 
rected outwardly from the interior of the sleeve 
through the outlets provided in the manner just 
described. 

In Figure 5 there is illustrated another type of 
electrical protective device known as a ground 
gap. In this type of device it is also desirable to 
provide means for excluding the possibility of 
moisture entering the interior thereof because 
such moisture will eventually establish undesirable 
current leakage paths across the gap formed 
between the spaced electrodes and 2. In this 
type of device wherein the electrodes 8 and 2 
are respectively provided with terminal elements 
88 and 88 the conductors 8 and is are respective 
ly connected to the terminal members by means of 
the conductor terminal sleeves . These sleeves 
37 are each provided with axially extending sock 
ets 38 within which the bared ends of the conduc 
tors 35 are projected. Preferably, the bared ends 
of the conductors 5 are permanently secured 
within the terminal sleeves by crimping the lat 
ter, as at 39, or by soldering, if desired. The outer 
end of the terminal sleeve socket is enlarged, as 

therewithin, thus providing a space between the 
external surface of the insulation of the conduc 
tor 8 and the internal surface of the terminal 
aleeve embracing the same. 
The inner ends of the terminal sleeves are 

permanently secured, as at , to the terminal 
members 88 and 84 of the ground gap device. 
The electrode assembly, which includes the termi 
nal sleeves 8 and the conductors connected to 
the latter, is secured within the insulating body 42 
of the device by means of a sealing compound 48. 
In pouring this sealing compound into the body 
2, it will be observed that the compound is filled 

to a depth just short of the outer extremities of 
the terminal sleeves 8-7, thereby leaving clear 
the space between the insulation of each con 
ductor and the inner wall of its respective term 
nal sleeve. Any moisture which might pass via 
either of the conductors toward its terminal 
sleeve 37 will be definitely stopped by the latter 
and returned outwardly of the ground gap device 
by way of the space provided between the insula 
tion of the conductor and the embracing portion 
of the terminal sleeve. In principle, the oper 
ation of the terminal sleeve as employed in con 
nection with the ground gap device of Figure 5 is 
identical with that of the terminal sleeve 2 de 
scribed in connection with the lightning arrester 
of the type shown in Figure 1. 

It will be understood, of course, that the inven 
tion is susceptible of various changes and mod 
fications without departing from the general prin 
ciples or real spirit thereof and it is accordingly 
intended to claim the same broadly, as well as spe 
cifically, as indicated by the appended claims. 
What is canned as new and useful is:- 
1. A method for excluding the entry of mois 

ture within the interior of a lightning arrester 
which consists in stripping One end of the line 
lead of its insulation, in equipping the stripped 
end of the line lead with a fitting having a closed 
end, in electrically connecting said fitting to a 
terminal member of the arrester, and in pro 
viding a passage between the outer surface of 
the line lead insulation and the internal surface 
of said fitting through which moisture passing 
via the line lead to said fitting may be discharged 
from the latter. 

2. A method of rendering moisture-proof the 
interior of a lightning arrester which consists in 
interposing a moisture resisting ba?e between 
the arrester termina and the terminal end of a 
conductor adapted for connection thereto, in 
embedding the connection including said nois 
ture resisting ba?e in a sealing compound, and 
in providing a moisture discharge outlet leading 
from the interior of said ba?e to a point exterior 
of said sealing compound. 

3. In a lightning arrester having a chambered 
body, in combination with a terminal member 
thereof disposed within said body, an insulated 
conductor adapted to be connected to said ter 
minal member, the connecting end of said con 
ductor being stripped of its insulation, a sleeve 
having one end thereof closed and secured to the 
bared end of the conductor with the open end 
of said sleeve extending over the insulation of 
the conductor and in spaced relation thereto, 
and means for securing said sleeve to said ter 
minal member whereby said sleeve constitutes a 
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4. 
moisture resisting baffle from the interior of 
which accumulated moisture may be discharged 
by way of the space afforded between the con 
ductor insulation and the embracing portion of 
the sleeve, and a Sealing compound introduced 
within said chambered body and embracing said 
sleeve to Seal the chamber against the entry of 
moisture therein, said Sealing compound being 
arranged relatively to the baffle so as not to seal 
the interior thereof. 

4. In a lightning arrester, in combination with 
a terminal member thereof, an insulated con 
ductor adapted to be connected to Said terminal, 
an electrically conductive sleeve adapted to be 
fitted over the bared end of said conductor, the 
outer extremity of said sleeve being closed and 
the inner extremity thereof being open and ar 
ranged in embracing relation with respect to 
and spaced from the insulated portion of the 
conductor, and sealing means within which said 
terminal member and sleeve are imbedded, said 
means being arranged to provide atmospheric 
communication with the interior of the Sleeve for 
effecting the discharge of moisture from within 
the sleeve outwardly through the open end there 
of. 

5. In combination with the termina member 
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of an electrical device, a conductor, one end of 
which is adapted to be connected to said terminal 
member, electrically conductive means adapted 
to be interposed between said conductor end and 
said terminal member for interrupting the pas 
sage of moisture via the conductor to said ter 
minal member, and sealing means Surrounding 
said conductive means and arranged to permit 
the free discharge of any such moisture to the 
atmosphere. 

6. In combination with the terminal member 
of an electrical device, a conductor, One end of 
which is adapted to be connected to Said terminal 
member, an electrically conductive moisture re 
sisting ba?e interposed between said conductor 
and said terminal member for directing the pas 
sage of moisture outwardly and away from said 
terminal member, said baffle being secured to said 
conductor and serving as the connecting medium 
between the latter and said terminal member, 
means for electrically connecting said baffle to 
the terminal member, and an insulating sealing 
compound in which said terminal member and 
baffle are inbedded, Said compound being ar 
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ranged to permit the free discharge of the mois-25 
ture exteriorly of the said device. 

JOHN R. McFARLIN. 


