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1. 
The invention relates to coaxial transmission 

lines and it particularly pertains to an improved 
arrangement for terminating open-ended coaxial 
transmissioa line Sections. 
Open-ended coaxial transmission lines are very 

frequently employed in high frequency radio in 
stallations as impedance matching devices, FeSOs 
nant circuit elements, notch filters, and the like, to 
great advantage. While theoretically the known 
arrangements are equally applicable to high 
power installations as well as low power installa 
tions, it has been found that in installations of 
10 kw. and higher power, the differential thermal 
expansion between the inner and outer conduc 
tors of an open-ended coaxial transmission line 
has a detrimental effect on the turning of the line. 

It is: an object of the invention to provide a 
terminating arrangement for an open-ended co 
axial transmission line which will not be affected 
by itemperature variations. 

It is another object of the invention to provide 
a termination for an open-ended coaxial trans 
mission line eliminating the deleterious effects 
caused by differentiai thermal expansion between 
the inner and outer conductors of the line. 

It is a further object of the invention to pro 
wide a simple and inexpensive termination for a, 
coaxial transmission line which is readily adjust 
able and completely reliable in operation. 
These and other objects of the inventio which 

will appear as the Specification progreSSes are 
attained by means of a device consisting eSSen 
tially of a conductive sleeve plaged over the end 
of the inner conductor of an open rended coaxial 
transmission line, which sleeve is restrained by 
the outer conductor only, and means are provided 
to maintain electrical contact between the inner 
conductor and the sleeve, meanwhile permitting 
the inner conductor to move within the sleeve 
in accordance with temperature variations 
whereby the effect of differential thermal expan 
sign between the inner and outer conductors is 
eliminated. 
The invention will be described with reference 

to the accompanying drawing forming a part of 
the specification and in which: 

Fig. 1 is an illustration, partly in cross-sec 
tion, of an embodiment of the invention; and 

Fig. 2 is an illustration of an alternate en 
bodiment of the invention. 

Referring to Fig. 1, there is shown an end por 
tion of a coaxial transmission line having a 
sheath conductor 3 and a concentrically ar 
ranged inner conductor 5, rigidly held in place 
by means of a plurality of insulator members T. 
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preferably but not necessarily in the form of an 
nular plugs which are held in, place either by 
crimping the sheath conductor as shown at 19, by 
pins as shown at 21, or any other method known 

is to those skilled in the art. In prior art, arrange 
ments, the end of conductor 5 is allowed to ride 
in the aperture of insulator ill where the expan 
sign and contraction of inner conductor. 5 due to 
temperature variations, being different from that 
of the sheath cohductor, would introduce dele. 
terious effects on the turning of the circuit in 
Which the coaxial transmission line section is em 
p10yed. 
According to the invention, these disadyantages 

are eliminated by providing a conductive sleeve 
23. Which is restrained from movement in the 
axial direction by insulating member 7 and 
sheath conductor 3. In the preferred arrange 
ment, insulator ll and sleeve. 23. are fastened to 
gether by slightly undercutting sleeve 23 for a 
portion intermediate its ends which is just sufi 
ciently long enough to accommodate the thick. 
neSS of insulator 7 which is forced over the re. 
mainder of sleeve, 23. Sleeve 23, which may be 
a tubular member or Which may be entirely closed 
at One end as is shown, has an annular grooye 
2 milled in the inner wall thereof to accept a 
tOrigida Coil Spring 29 through the apertile of 
which inner conductor 5 of coaxial transmission 
line. f slides to provide electrical gonnection to 
sleeve 23 suitable for the low current flow which 

open circuit 
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is of Sufficient depth that only a slight portigh 
of goil spring 29 protrudes into bore 25 of sleeve 
23, in order to retain the coil spring prior to the 
insertion of inraer conductor 5 into bore 25 and 
also to maintain the overall dimension of Sleeye 
23 at a minimiyya. While the arrangement ShoW 
may be located within the sheath by gale 
it is articipated that the arrangere 
preferably inserted into the ti 

40 
ission line, 

sentally pri or 

accommodate some form of t001, Such as a tong 
like spanner, which may be used to slide the 
assembly comprising insulator 7 and sleeve 23 
in the axial direction in order to determine the 
optimum location of the sleeve. 
Since it will be obvious that the tuning of such 

a transmission line is somewhat critical, the 
adjustment of the device may be more readily 
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and accurately made with the arrangement shown 
in Fig. 2, wherein a plurality of slots 3 are 
milled into sheath conductor 3 of transmission 
line in a direction diagonally to the axis there 
of and insulating member 7 is held in place by 
means of studs 33 passing through slots 3i. For 
clarity, the inner conductor 5, sleeve 23 and coil 
spring 29 are omitted from Fig. 2. Plate men 
bers 35 made of Suitable resilient material are 
placed over studs 33 to serve both as coverings 
for slots 3 and also as lock washers for acorn 
nuts 36. The arrangement is tuned by loosen 
ing nuts 36 and exerting force to rotate member 
7 about the axis of transmission line , which 

rotation will cause studs 33 to bear against the 
Sides of slots 3i and force member 7 to move 
in the axial direction. Once the tuning of the 
Coaxial line Section has been determined, nuts 
36 are tightened and the transmission line will 
remain properly tuned despite temperature varia 
tions. The ratio of axial to rotational movement 
is varied by varying the angle at which slots 3 
are milled, the optimum angle being that which 
Will provide the desired range of tuning with the 
maximum rotation allowable under the particu 
lar circumstances. 
While the invention has been described in terms 

of eXpress embodiments, it is to be understood 
that obvious modifications thereof will be sug 
gested to those skilled in the art without depart 
ing from the Spirit and scope of the invention. 
I claim: 
1. A coaxial transmission line section incor 

porating means to adjust the length thereof with 
Out deleterious effect thereto by reason of rela 
tive thermal eXpansion of the inner and sheath 
conductors of said line section, the sheath con 
ductor of Said line Section having elongated slots 
arranged therein diagonally of the axis of said 
sheath conductor, a sleeve member surrounding 
the inner conductor of said line section, an in 
Sulating member fixed to said sleeve member, 
guide members fixed to said insulating member 
and arranged in the slots in said sheath conduc 
tor to cause said insulating member and said 
sleeve member to move axially in response to 
rotation thereof initially to adjust the length of 
Said transmission line section, and a coil spring 
interposed between said sleeve member and said 
inner conductor to provide electrical contact 
therebetween Without restraining relative move 
ment in the axial direction therebetween to main 
tain the length of said transmission line section 
Substantially constant, as initially adjusted. 

2. An Open-ended coaxial transmission line Sec 
tion incorporating means to adjust the length 
thereof Without deleterious effect thereto by 
reason of relative thermal expansion of the in 
her and sheath conductors of Said line Section, 
the sheath conductor of said line section having 
elongated slots arranged therein diagonally of 
the axis of said sheath conductor, a sleeve mem 
ber Surrounding the inner conductor of said line 
Section and having an annular groove in the 
inner wall thereof, an insulating member fixed to 
Said sleeve member, stud members fixed to said 
insulating member and arranged in the slots in 
Said sheath conductor to cause said insulating 
member and said sleeve member to move axially 
in response to rotation thereof initially to ad 
just the length of said transmission line section, 
and a coil Spring arranged in the annular groove 
of Said sleeve member to provide electrical con 
tact between said sleeve member and said inner 
conductor Without restraining relative movement 
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4. 
in the axial direction therebetween to maintain 
the length of said transmission line section Sub 
stantially constant as initially adjusted. 

3. An open-ended coaxial transmission line 
section incorporating means to adjust the length 
thereof Without deleterious effect thereto by rea 
Son of relative thermal expansion of the inner 
and sheath conductors of Said line Section, the 
sheath conductor of Said line Section having elon 
gated slots arranged therein diagonally of the axis 
of said sheath conductor, a sleeve member sur 
rounding the inner conductor of said line section 
and having an annular groove in the inner wall 
thereof, an insulating member fixed to said sleeve 
member, stud members fixed to said insulating 
member and arranged in the slots in said sheath 
conductor to cause said insulating member and 
said sleeve member to move axially in response to 
rotation thereof initially to adjust the length 
of said transmission line section, locking means 
arranged on said stud members to fix the posi 
tion of said sleeve with respect to said sheath 
conductor, and a coil Spring arranged in the 
annular groove of said sleeve member to pro 
vide electrical contact between said sleeve mem 
ber and said inner conductor Without restraining 
relative movement in the axial direction there 
between to maintain the length of said transmis 
sion line section substantially constant as ini 
tially adjusted. 

4. A terminating device for a coaxial trans 
mission line having an inner conductor and a 
sheath conductor, the sheath conductor of Said 
coaxial transmission line having elongated slots 
arranged therein diagonally of the axis of said 
sheath conductor, including a sleeve member 
Surrounding the inner conductor of Said line, an 
electrically spacing member fixed to said sleeve 
Innenber to space the same from Said sheath con 
ductor, guide members fixed to said electrically 
Spacing member and arranged in the slots in 
said sheath conductor to cause said spacing mem 
ber and said sleeve member to move axially in 
response to rotation thereof initially to adjust 
the length of Said coaxial transmission line, and 
a resilient element interposed between said sleeve 
member and Said inner conductor to provide elec. 
trical contact therebetween without restraining 
relative movement in the axial direction there 
between to maintain the length of said transmis 
Sion line Substantially constant as initially ad 
justed. 

5. A terminating device for a coaxial transmis 
Sion line having a conductive inner member, and 
a sheath conductor, the sheath conductor of said 
Coaxial transmission line having elongated slots 
arranged therein diagonally of the axis of said 
sheath conductor, including a sleeve member 
surrounding the conductive inner member of said 
Coaxial transmission line, one of said members 
having an annular groove in a wall thereof, an 
insulating member fixed to said sleeve member, 
Stud neinbers fixed to said insulating member 
and arranged in the slots in said sheath con 
ductor to cause said insulating member and said 
sleeve member to move axially in response to ro 
tation thereof initially to adjust the length of 
Said coaxial transmission line, and a resilient ele 
ment arranged in said annular groove to pro 
vide electrical contact between said sleeve mem 
ber and said conductive inner member without 
restraining relative movement in the axial di 
rection therebetween to maintain the length of 
Said transmission line section substantially con stant as initially adjusted. 



2,678,428 
5 

6. A terminating device for an open-ended co 
axial transmission line having a conductive in 
ner member and a sheath conductor, the sheath 
conductor of said transmission line having elon 
gated slots arranged therein diagonally of the 
axis of said sheath conductor, including a sleeve 
member surrounding the conductive inner mem 
ber of Said coaxial transmission line, one of said 
members having an annular groove in a contig 
uous wall thereof, an insulating member fixed 
to said sleeve member, stud members fixed to 
Said insulating member and arranged in the slots 
in Said sheath Conductor to cause said insulating 
member and said sleeve member to move axially 
in response to rotation thereof initially to adjust 
the length of said coaxial transmission line, and 
locking means arranged on said stud members to 
fix the position of said sleeve with respect to 
said sheath conductor, and a resilient element ar 
ranged in the annular groove of said one member : 
to provide electrical contact between said sleeve 
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member and said inner conductor without re 
Straining relative movement in the axial direc 
tion therebetween to maintain the length of Said 
transmission line substantially constant as ini 
tially adjusted. 
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