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12 Claims. (Cl. 317-61) 
This invention relates generally to lightning arrestors 

for use with coaxial cables, and more particularly to an 
improved, economical to construct lightning arrester for 
protecting equipment connected to a coaxial cable against 
damage from surges of static electricity and from light 
ning striking the cable or striking an antenna or other 
equipment connected thereto. 
The need has long been recognized for the use of light 

ning arresters in electrical energy transmission lines of the 
coaxial type, and many such arresters have been devised. 
An arrester for use with coaxial cable should introduce 
a minimum of losses into the transmission line, especially 
when high frequency equipment is being utilized, and 
should not adversely affect the standing wave ratio. Fur 
ther, it is desirable that the arrester device be constructed 
for easy assembly into a coaxial line, and that it be highly 
economical to construct, 

Previous lightning arresters for coaxial cables have 
usually failed to satisfy one or more of the above-recited 
desirable characteristics. The arrester of the subject in 
vention, however, satisfactorily meets all of these desir 
abilities, and in addition provides an arrester which may 
be easily adjusted and which is impervious to weather. 
Further, the subject arrester is constructed for ready in 
stallation into an assembled coaxial line, and thus re 
quires a minimum of time and inconvenience to install, 
adjust and remove. 

It is an object of this invention to provide a lightning 
arrester for use with coaxial cable, so constructed as to 
provide effective protection for said cable and equip 
ment connected thereto while simultaneously introducing 
substantially no added losses, and while not adversely 
affecting the standing wave ratio of the cable, particu 
larly in applications where the frequency is 150 mega 
cycles or below. 
A further object of the present invention is to pro 

vide a coaxial cable lightning arrester constructed for 
use with conventional coaxial cable components, and 
which may thus be readily installed and removed in an 
assembled coaxial line. 

It is also an object of the subject invention to provide 
a coaxial cable lightning arrester having an adjustable 
air gap, and so constructed as to drain off to ground 
Surges of static electricity in a coaxial line in which it is 
connected, and to provide a direct path to ground in the 
event of a lightning strike. 

Another object of this invention is to provide an air 
gap type coaxial cable lightning arrester constructed to 
be substantially impervious to weather and to permit 
ready inspection of the spark gap. 

It is also an important object of the present invention 
to provide a lightning arrester for use with coaxial cable 
which may be economically constructed and installed, 
and which may be easily replaced at nominal cost in the 
event of serious damage thereto. 

Other objects and many of the attendant advantages 
of the invention will be readily appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings, wherein: 

FIG. 1 is an elevational view, partially in section, of 
a first embodiment of the lightning arrester of the present 
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invention, showing the embodiment installed on the 
center leg of a conventional coaxial cable branched T 
connector, 

FIG. 2 is a sectional view of a modification of the em 
bodiment of FIG. 1, the T connector being indicated by 
phantom lines, 

FIG. 3 is an axial section of a second embodiment of 
the present invention, the center leg of a conventional T 
connector being indicated by phantom lines, 

FIG. 4 is an axial section showing a modification of 
the embodiment of FIG. 3, 

FIG. 5 is a broken-away elevational view, partly in 
section, showing a third embodiment of the subject ar 
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rester installed in a conventional coaxial cable screw 
thimble connector and attached to a conventional co 
axial cable T connector, 
FIG. 6 is a view in axial section of a modification of 

the lightning arrester of FIG. 5, 
FIG. 7 is an axial section of another embodiment of 

the present invention, shown connected to one end of a 
conventional coaxial cable T connector, 

FIG. 8 is an axial section of a modification of the 
lightning arrester embodiment shown in FIG. 7, and 

FIG. 9 is an axial section of another embodiment of 
the invention. 
The lightning arrester of the present invention is in 

tended for in-the-line use with conventional coaxial cable 
connectors and the like, and comprises a body member 
which, together with the center conductor of the coaxial 
cable connector, defines an air gap, the arrester body 
being connected to ground. In one principal embodi 
ment of the invention the arrester body is provided with 
a threaded contact, which contact defines the air gap and 
is adjustable over a wide range; in a second principal 
embodiment of the invention the body has a cylindrical 
recess therein, within which a portion of the center con 
ductor of the coaxial cable is received to thereby define 
the air gap. In certain embodiments utilizing the threaded 
contact the body may be made of a clear insulating ma 
terial to permit ready inspection of the air gap without disassembly. 

Referring now to the drawings, a first embodiment of 
the subject lightning arrester is indicated at 2 in FIG. 1, 
and is connected to the center leg of a branched co 
axial T connector 4, the branched connector 4 in FIG. 
1 being identical in construction to the like-numbered 
connectors illustrated in the other figures. The T con 
nectors 4 are of conventional construction, and hence will 
not be described in detail herein; briefly, they each com 
prise an outer, cylindrical in cross-section, T-shaped body 
6 having a T-shaped inner conductor supported concen. 
trically therewithin by dielectric material 8, as may be 
Seen in FIGURE 5. The ends 10 of the inner conductor 
exposed at the opposite ends of the connector 4 are 
hollow for the reception of male connection portions of 
the center conductors of coaxial cables connected thereto, 
and the center leg of the inner conductor terminates in a 
projecting male portion 12 having a rounded tip. A 
Screw thimble 14 is secured by a flange to the center leg 
of the body 6 and surrounds the male portion 12 of the 
inner conductor, said male portion projecting slightly 
beyond the plane containing the end face of said screw 
thimble 14; the opposite ends of the body 6 are ex 
ternally threaded for connection into a coaxial cable line. 
The T connector 4 in FIG. 1 has a pair of coaxial 

cables 16 connected to the opposite ends thereof by screw 
thimbles 18, each cable 16 including an inner conductor 
20 and a flexible outer conductor shell with insulation 
material between them. The outer shell has a rigid 
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terminal collar 17 providing a shoulder for cooperation 
with the securing flange of the thimble 18 in securing 
cable 16 to one of the branches of the T connector. It 
is understood that one of the cables 16 may be connected 
with an antenna or the like, and the other to receiving, 
transmitting, or other electronic RF equipment. It is 
again emphasized that the T connector utilized with the 
arrester of the invention is of conventional construction, 
and that it is merely inserted into the coaxial line at any 
convenient position. 
The lightning arrester 2 comprises a body 22 having a 

cylindrical chamber 24 of uniform diameter therein, 
the diameter of said chamber preferably corresponding 
to the inner diameter of the center leg of the connector 
body 6 to which it is to be attached, whereby the radial 
distance between the inner conductor male portion 12 
and the wall of said chamber 24 will be substantially 
identical to the radial distance between said portion and 
the surrounding inner wall of body 6; by properly relat 
ing the diameter of the chamber 24 to that of said cen 
ter leg it is possible to obtain substantially constant im 
pedance. The chamber 24 has a length sufficient so that 
the bottom thereof is spaced a substantial distance from 
the tip of conductor portion 2, and a threaded bore 26 
is provided in the body 22 in position to confront and be 
aligned with said portion 12. 
A threaded cylindrical conductor post 28 having a di 

ameter corresponding approximately to the diameter of 
the conductor portion 12 is received within the bore 26, 
and has a tapered nose 30 thereon terminating in a round 
ed tip. The outer end of the conductor post 28 is pro 
vided with a slot 32 to facilitate manipulation thereof, 
and a lock nut 34 and a binding nut 36 are threaded 
thereon. The lock nut 34 is threaded against the body 
22 to Secure the conductor post in position, and the end 
of a ground lead 38 is secured to said conductor post 
by the binding nut 36. 

It is readily apparent from FIG. 1 how the embodiment 
of the lightning arrester shown therein functions. The air 
gap between the opposed tips of the conductor portion 
12 and the conductor post 28 is first set to the desired 
spacing, after which ground lead 38 is secured in position 
to said post 28 and grounded. When the voltage be 
tween the two opposed tips reaches a predetermined value, 
determined by the distance therebetween, the spark gap 
will be breached and the charge conducted to ground. 
Thus, heavy surges of static electricity are readily drained 
off from the coaxial cable line, and in the event of a 
lightning strike a lead to ground is provided; in the 
latter instance the voltage may well be sufficient to weld 
the opposing tips together, which will then provide a 
direct low resistance path to ground. If the conductor 
post should become damaged, it is readily seen that the 
conductor post or even the entire lightning arrester unit 
may be easily replaced at a very nominal cost. 

In certain instances it may be desirable to provide for 
visual inspection of the spark gap of the lightning ar 
rester, both to insure that it is in functioning order and 
to determine whether the gap is properly set. This may 
be readily accomplished in the arrester of FIG. 1 by 
constructing the body 22 of a clear, transparent plastic 
material; while such a normally dielectric material may 
somewhat affect the performance of the cable over that 
obtainable when the body 22 is constructed from the 
same material as the body 6, this may be allowable in 
Some instances. 
A modification of the arrester embodiment of FIG. 1 

is shown at 2' in FIG. 2, and comprises a body 22 hav 
ing a chamber 24' therein, said chamber 24 being 
identical in diameter to the chamber 24. The body 22' 
has a threaded bore 26' therein of a diameter correspond 
ing to that of chamber 24, and a conductor post 28 
is threaded therein. For certain applications the con 
struction of FIG. 2 has an advantage of that of FIG. 1 
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4. 
in that the conductor post 28' therein may be substan 
tially larger in diameter than the post 28; this provides 
relatively heavy conductive material leading to ground, 
and thus increases the amount of current or surge that 
may be handled with safety. 
The embodiments of the invention shown in FIGS. 1 

and 2 provide an adjustable air gap, which may not be 
necessary nor desirable for some applications. Refer 
ring now to FIG. 3, another principal embodiment of a 
lightning arrester constructed according to the inven 
tion is shown at 40, said arrester being externally threaded 
for connection to the center leg of a conventional T cou 
pler 4 in the same manner as the arresters 2 and 2'. 
The arrester 40 comprises a body 42 of conductive 

material and having a cylindrical blind bore 44 therein 
of constant diameter throughout. The bore 44 is sub 
stantially larger than the projecting inner conductor por 
tion 12, and has a diameter relative to the diameter of 
said conductor such that the radial spacing between the 
opposed cylindrical surface of said conductor portion 
and the wall defining said bore corresponds to the desired 
value for the air gap. The outer end of the body 42 is 
drilled and tapped for reception of a terminal screw 46, 
which screw functions to attach the terminal end of a 
ground lead 48 to the arrester. 
The lightning arrester of FIG. 3 functions in an anal 

ogous manner to those of FIGS. 1 and 2, voltage above 
a predetermined level causing electricity to jump from 
the conductor portion 12 to the annular conductor sur 
face on the body 42, from which body it is carried to 
ground. 
The annular cavity air gap provided by the conductor 

surface in the arrester 40 is ideal for some application, 
but may provide a path too high in resistance for effec 
tively bleeding off static electricity. Accordingly, a 
modification of the arrester 40 is indicated at 40' in FIG. 
4, said arrester including a conductive body 50 having a 
pair of aligned, concentrically disposed bores 52 and 54 
therein. The bores 52 and 54 are separated by a radially 
directed, annular face 56, which face defines a relatively 
sharp peripheral conductor edge 58. The conductor edge 
58 is positioned to surround the rounded tip of the inner 
conductor portion 12, and thus defines a relatively low 
impedance annular air gap therewith which is highly 
effective in draining off static discharges from the coaxial 
line. A ground lead 48' is connected to the body 50 by 
a lead screw 46', and provides a path to ground. 
The lightning arresters of FIGS. 1-4 are all adapted 

for connection to the leg of a conventional coaxial con 
nector having a male center conductor projecting there 
from. In some applications it is desirable to connect an 
arrester to the leg of a connector containing a non-project 
ing center conductor, an embodiment of the subject in 
vention suitable for such use being illustrated in FIG. 5. 

Referring to FIG. 5, a conventional screw thimble co 
axial cable connector 60 is shown secured to a conven 
tional T connector 4, and comprises a sleeve 62 internally 
threaded at its outer end to threadably receive an end 
of a coaxial cable, and having a thread-bearing flange 64 
thereon. A thimble 66 having internal threads at its for 
Ward end of a diameter and pitch to mesh with the threads 
on flange 64 and body threads, is threaded onto the con 
nector 4, and the flange 68 thereof abuts against the rear 
face of said flange 64. A male connector pin 70 is sup 
ported concentrically within sleeve 62 by a dielectric ele 
ment 72, and has its projecting forward portion received 
within the bore 10. The rear or outer end 74 of the con 
nector pin 70 is thus exposed within the sleeve 62. The 
structure just described, as was referred to above, is con 
ventional for coaxial cable connectors. 

Threadably received within the outer end of the sleeve 
62 is a lightning arrester 76, said arrester comprising a 
body 78 having an externally knurled flange 80 thereon. 
The body may be constructed of brass, and has a con 
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centrically-disposed threaded bore 82 therethrough posi 
tioned to confront connector pin end 74. A threaded 
conductor post 84, having a rounded tip thereon, is 
threaded into bore 82 and has a pair of binding nuts 86 
and 87 received thereon for clamping the terminal end 
of a ground lead 88. 
A modification of the arrester 76 is illustrated at 76' 

in FIG. 6, for use in instances where an adjustable spark 
gap is not desired. The arrester 76' is of unitary con 
struction, and comprises a body 90 having a flange 92 
thereon and threaded externally at 94 and 96 for recep 
tion of sleeve 62 and a binding nut 86", respectively. A 
rounded conductor post 98 projects forwardly from the 
body 90, and functions to define one terminal of a spark 
gap when installed in the sleeve 62. 
The lighting arresters 76 and 76' are both very eco 

nomical to construct, and when utilized with conven 
tional, coaxial cable screw thimble connectors 60 provide 
effective in-line protection for transmitters and like ap 
paratus connected to the center leg of T connector 4. 
A slightly more expensive lightning arrester embodiment 
for similar use is illustrated at 100 in FIG. 7. The ar 
rester 100 is actually nearly identical in construction to 
the arrester 2 shown in FIG. 1, save that the body 102 
thereof is connected to the threaded end of a fitting 4 
by a screw thimble 104 retained thereon by a flange 106. 
The threaded conductor post 108 thereof defines an air 
gap with a pin 109 press belted into the inner conductor 
of said connector 4, and the arrester 100 functions in the 
Same manner as the previously described embodiments. 
A modification of the lightning arrester 100 is shown at 
100' in FIG. 8; the arrester 100 eliminates the screw 
thimble 104, and comprises a body 110 having a cylindri 
cal chamber 112 therein threaded at its forward end for 
reception of the threaded end of a T connector 4. A 
conductor post 114 is mounted concentrically thereof 
Within a threaded bore therein, and has a pair of nuts 116 
and 18 thereon. 
Another embodiment of the invention is illustrated in 

FIG. 9 attached to one leg of a T-fitting, which leg in 
corporates an Outer conductor 120 and a concentric inner 
conductor 124 Separated by insulation 122. The inner 
conductor 124 is conventional, and has a bore therein 
within which is received the leg 128 of a pin 126, said 
pin having a circular head 130 thereon. The leg 128 
Seats against the bottom of the bore in the inner con 
ductor, whereby to determine precisely the spacing be 
tween said conductor and the head of the pin. 
The head 130 has a diameter a little less than the in 

side diameter of the conductor 120, and has a plurality 
of radially-extending ribs on the rear face thereof, which 
ribs confront the serrated end of the conductor 120. A 
thimble 132, having an annular groove 134 therein, is 
threaded on the conductor 120, and contains a frusto 
conical body of insulation 136 that engages the pin 126 
to urge it to seat fully within the inner conductor bore. 
The end wall of the thimble 132 has a bore there 

through, and a bolt 138 extends therethrough to define 
a conductor post. A lead 142 to ground is secured on the 
post 138 by a pair of nuts 140. 

In operation, electricity will jump from the opposed 
Serrations on the pin 126 and the outer conductor to the 
thimble 132, and will then flow to ground. If lightning 
should strike this line, the resulting sudden gas expan 
sion in the thimble 132 will cause it to break along the 
frangible bottom of groove 134 preventing any damage 
to the coaxial cable connector. 

It is now seen that an economical, easily installed and 
replaced lightning arrester has been provided by the pres 
ent invention, which arrester is utilized with conventional 
coaxial cable fittings to provide in-the-line protection 
against surges of static electricity and lightning strikes, 
The arrester of the present invention, in its various em 
bodiments, cooperates with the center conductor of a 
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6 
coaxial fitting to provide a gap, and is so constructed 
as to normally cause minimal interference with the 
desirable electrical characteristics of the coaxial cable 
line. 

Obviously, many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described. 
What is claimed is: 
1. A lightning arrester fitting adapted for connection 

to one leg of a branched coaxial cable connector said 
leg having a center conductor extending therefrom, said 
arrester fitting comprising a body, means for securing said 
body to said connector leg, conductor means within said 
body forming an air gap with said center conductor, and 
means on the outside of said body for connecting said 
conductor means with ground. 

2. A lightning arrester fitting as recited in claim 1, 
wherein said body includes a cylindrical chamber mount 
ed in spaced relation over said center conductor, and 
wherein said conductor means includes a conductor post 
within said chamber positioned in alignment with and 
spaced from the tip of said center conductor to form 
Said gap. 

3. A lightning arrester fitting as recited in claim 2, 
wherein said conductor post is adjustable relative to said 
body toward and away from said tip. 

4. A lightning arrester fitting as recited in claim 1, 
Wherein said body is of conductive material and has a 
cylindrical bore therein disposed concentrically about and 
in alignment with the longitudinal axis of said center 
conductor, the end portion of said center conductor being 
received within said bore, whereby the cylindrical wall 
defining said bore forms an annular gap with said con 
ductor means. 

5. A lightning arrester fitting as recited in claim 4, in 
cluding additionally a headed pin received within said 
Center conductor, the head of said pin facing said con 
ductor having radial serrations thereon. 

6. A lightning arrester fitting as recited in claim 1, 
Wherein said body is of conductive material having there 
in a first, relatively large bore in the end face thereof 
terminating in an annular shoulder and a second, rela 
tively smaller bore extending from said shoulder in axial 
alignment with said first bore, and wherein said con 
ductor means is formed by the inner edge of said 
annular shoulder, the tip of said center conductor ex 
tending into said bores to a point adjacent said conductor 
shoulder. 

7. A lightning arrester fitting adapted for connection 
to one leg of a branched coaxial cable connector, said 
connector leg having a center conductor therein disposed 
concentrically within an outer conductor and terminating 
in a tip, said arrested fitting comprising a body having a 
cylindrical bore therein mounted over said center con 
ductor and positioned concentrically about the longitu 
dinal axis thereof, means for detachably securing said 
body to said leg, the outer end of said body having a 
threaded bore therethrough axially aligned with said lon 
gitudinal axis, a threaded conductor post received within 
Said threaded bore and having a tip portion which to 
gether with the outer end of said inner conductor defines 
an air gap, and means for connecting a ground lead to 
Said conductor post. 

8. A lightning arrester fitting as recited in claim 7, 
Wherein said cylindrical bore has a uniform diameter 
Substantially identical to the inner diameter of said outer 
conductor of said leg, whereby to maintain substan 
tially constant impedance. 

9. A lightning arrester fitting as recited in claim 7, 
wherein Said body is made from a transparent material, 
whereby said air gap may be visually inspected. 

10. In a coaxial cable line, a branched coaxial cable 
connector, Said connector including a center conductor 
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concentrically disposed within an outer conductor, a con 
nector sleeve secured to one leg of said branched con 
nector, said sleeve having an internal thread in its outer 
end, said one leg including a connector pin supported 
concentrically therein, and extending from said center 
conductor and having its outer end exposed within said 
sleeve, a lightning arrester fitting including an externally 
threaded body, said body being threaded into said 
threaded end of said sleeve, a conductor post carried by 
said body and positioned concentrically thereof, said 
conductor post defining with the exposed end of said 
pin an air gap, and means for attaching a ground lead to 
said conductor post. 

11. The combination as recited in claim 10, wherein 
said conductor post is integral with said body. 

12. The combination as recited in claim 10, wherein 
said arrester fitting body has a threaded bore there 
through, and wherein said conductor post comprises a 
threaded bolt element received within said threaded bore. 
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