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the mean operating wave length of the transmis 
sion line. Inner conductor i 0 is spaced from 
and supported in coaxial alignment with outer 
conductor i by means of a plurality of choke 
spacers, two of which are illustrated in the draw 
ing being designated 2 and 13. The spacers, 
preferably, have a spacing along the conductors 
of the line which is equal to an odd integral mul 
tiple of one-quarter of the mean operating wave 
length. For the illustrated embodiment, the sep 
aration of the choke spacers corresponds with 
one-quarter of the mean operating wave length, 
Each choke spacer i 2 and i 3 comprises a con 

ductor of spiral configuration which is in me 
chanical and electrical engagement with conduc 
tors o and I i, is disposed in the inter-conduc 
tor space therebetween, and has an effective elec 
trical length substantially equali to an odd inte 
gral multiple of one-quarter of the meam operat 
ing wave length. Specifically, one end of each 
choke is mechanically and electrically connected 
to one point on conductor 10, as by welding, 
brazing or soldering process and the other end is 
likewise connected to the corresponding portion 
of conductor . 

In accordance with one method of assembling 
the line arrangement, the choke spacers are pre 
formed. They are made of a conductive material, 
such as copper or brass, having such cross sec 
tion as to be sufficiently rigid to suspend and 
maintain the inner conductor 0 in coaxial align 
ment with the outer conductor i l. The inner 
most ends of the chokes are electrically and me 
chanically connected with the inner conductol’. 
The outer conductor is apertured at longitudi - 
mally spaced points having a separation approxi 
mately equal to one-quarter of the mean operat 
ing wave length. The inner conductor 0 is in 
Serted therein and the free ends of the chokes 
carried by the inner conductor are received in 
and connected to the apertures of the outer con 
ductor. 
The described transmission line exhibits the 

desired mechanical and electrical properties of 
the above-discussed stub-supported line of the 
prior art. However, it has a simplified construc 
ton since the choke spacers i 2 and 3 are wholly 
accommodated within the inter-conductor 
spacing, thereby obviating the necessity of de 
forming the otter conductor as in the prior ar 
rangements. The line, through suitable choice 
Of the diameters of its inner" and outer conduc 
tors, may have any desired characteristic im 
pedance and range of operating wave lengths. 
This selection will be apparent to those skilled 
in the art. 
The spiral conductors i 2 and 3, while main 

taining the coaxial alignment of conductors t 0 
and i, present a very high or maximum im 
pedance across the line at the mean operating 
wave length and have, therefore, been referred 
to as “choke spacers.” This results from the fact 
that each spacer, in conjunction with outer con 
ductor 1 f, effectively forms a short-circuited 
stub line. The stub line is short-circuited at the 
junction of the supporting choke and the outer 
conductor I l and has an electrical length which, 
in the usual construction, is equal to one-quarter 
of the mean operating wave length of the trans 
mission line. Such a stub line presents a maxi 
mum impedance across conductors 10 and f at 
the mean operating wave length. Therefore, 
while the supporting chokes are conductive, they 
have no adverse effect on the electrical perform 
ance of the coaxial line. 
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By spacing succeeding chokes substantially 

one-quarter of t?. Je mean operating wave length, 
the line as a whole operates efficiently over a 
range Of Wave lengths. At the mean wave length 
of this range, the chokes are designed to intro 
d'Ulce no reactive Component into the line circuit. 
However, for other operating wave lengths the 
chokes represent inductive or capacitive shunt 
reactances, depending upon the deviation in op 
erating Wave length from the mean value of the 
range. For this reason the chokes produce sight 
Signal reflections for operating wave lengths other 
than the mean operating wave length. By spac 
ing the chokes in the manner described, the re 
flected signals cancel one another, permitting 
efficient operation of the line over a desired wide 
range of Wave lengths. 

In describing the electrical aspects of the 
choke spacers 2 and i3, it has been stated that 
each one, in conjunction with the outer con 
ductor i li, comprises a short-circuited stub line, 
Alternatively, the chokes may individually be 
Considered to represent a parallel-resonant cir 
cuit coupled between inner conductor i 3 and the 
Outer conductor or Shield i . The parallel-reso 
nant circuit has an inductive component pro 
vided by the self inductance of each choke and 
a capacitiVe component representing the Capaci 
tance associated there with. The length and con 
figuration of the chokes are selected So that this 
circuit is parallel resonant at the mean Operat - 
ing wave length of the line. Where the chokes 
are of spiral configuration, it is found that a 
length of approximately one-quarter of the mean 
operating Wave length effectively proides a par 
allel-reSonant circuit arrangement haWing a 
resonant Wave length corresponding to the mean 
operating wave length of the line. Thus, it be 
comes apparent that the two theories concerning 
the electrical aspects of the chokes are closely 
related and require the same construction of the 
chokes to space the inner and outer conductors 
without impairing the electrical performance of 
the transmission line. 
While there has been described what is at pres 

ent considered to be the preferred embodiment 
of this invention, it will be obvious to thote 
skilled in the art that various changes and modi - 
fications may be made therein without departing 
from the invention, and it is, therefore, aimed in 
the appended claims to coVer ali Such changes 
and modifications as fall within the true Spirit 
and scope of the invention. 
What is claimed is: 
1. A tranSmiSSiOn line for Operation at a pre 

determined wave length comprising, a first con 
ductor, a second conductor surrounding Said first 
conductor and having a maximum spacing with 
reference thereto substantially less than one 
quarter of Said wave length, and a Spacer for said 
conductors including a third conductor in me 
chanica and electrical engagement With Said first 
and second conductors, disposed in the Space 
therebetween, and having an effective electrical 
length substantially equal to an odd integral mul 
tiple of one-quarter of said wave length to pre 
sent a maximum impedance across said line. 

2. A transmission line for Operation at a pre 
determined wave length comprising, a first COn 
ductor, a second conductor Surrounding Said first 
conductor and having a maximum spacing with 
reference thereto substantially less than one 
quarter of said wave length, and a spacer for said 
conductors including a third Conductor in me 
chanical and electrical engagement with said first 
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and second conductors, disposed in the space 
therebetween, and having an effective electrical 
length substantially equal to one-quarter of said 
wave length to present a maximum impedance 
across Said line. 

6 
to an odd integral multiple of one-quarter of said 
wave length to present a maximum impedance 
across said line. 

7. A transmission line for operation at a pre 
m õ determined wave length comprising, a first con 

3. A transmission line for operation at a pre- ductor, a second conductor surrounding said first 
determined wave length comprising, a first con- conductor and having a maximum spacing with 
ductor, a second conductor parallel to and sur- reference thereto substantially less than one 
rounding said flrst conductor and having a max- quarter of said wave length, and a spacer for 
imum spacing with reference thereto substan- 10 said conductors including a third conductor of 
tially less than one-quarter of said wave length, spiral configuration disposed in the space be 
and a Spacer for said conductors including a third tween said first and second conductors, me 
conductor in mechanical and electrical engage- chanically and electrically connected to corre 
ment with said first and second conductors, dis- Sponding portions thereof and having an effec 
posed in the space therebetween, and having an 15 tive electrical length substantially equal to an odd 
effective electrical length substantially equal to integral multiple of one-quarter of said wave 
an odd integral multiple of one-quarter of said length to present a maximum impedance across 
Wave length to present a maximum impedance said line. 
across said ime. 8. A transmission line for operation over a pre 

4. A coaxial transmission line for operation at 20 determined range of wave lengths comprising, a 
a predetermined wave length comprising, a first first conductor, a second conductor surrounding 
conductor, a coaxially aligned second conductor said first conductor and having a maximum spac 
surrounding said first conductor and having a ing with reference thereto substantially less than 
maximum spacing with reference thereto sub- One-quarter of the mean wave length of said 
stantially less than one-quarter of said wave 25 range, and a plurality of spacers for said con 
length, and a spacer for said conductors includ- ductors having a spacing therealong approxi 
ing a third conductor in mechanical and electri- mately equal to an odd integral multiple of one 
cal engagement with said first and second con- quarter of said mean wave length and individual 
ductors, disposed in the space therebetween, and ly including a third conductor in mechanical and 
having an effective electrical length substantially 30 electrical engagement with said first and second 
equal to an odd integral multiple of one-quarter conductors, disposed in the space therebetween, 
of said wave length to present a maximum im- and having an effective electrical length substan 
pedance across said line. tially equal to an odd integral multiple of one 

5. A coaxdal transmission line for operation at quarter of said mean wave length to present a 
a predetermined wave length comprising, a first 35 maximum impedance across said line. 
conductor of uniform cross section, a coaxially 9. A transmissilon line for operation over a pre 
aligned second conductor of uniform cross sec- determined range of wave lengths comprisiding, a 
tion surrounding said first conductor and having first conductor, a second conductor surrounding 
a maximum spacing with reference thereto sub- said first conductor and having a maximum spac 
stantially less than one-quarter of said wave 40 ing with reference thereto substantially less than 
length, and a spacer for said conductors includ- one-quarter of the mean wave length of said 
ing a third conductor in mechanical and electrical range, and a plurality of spacers for said con 
engagement with said first and second conduc- ductors having a spacing therealong approxi 
tors, disposed in the space therebetween, and mately equal to one-quarter of said mean wave 
having an effective electrical length substantially 45 length and individually including a third con 
equal to an odd integral multiple of one-quarter ductor in mechanical and electrical engagement 
of said wave length to present a maximum im- with said first and second conductors, disposed in 
pedance across said line. the space therebetween, and having an effective 

6. A transmission line for operation at a pre- electrical length substantially equal to one 
determined wave length comprising, a first con- 50 quarter of said mean wave length. 
SRR fia,conductor surrounding said first EAROLD A WWEER conductor and having a maximum spacing with 

reference thereto substantially less than one- REFERENCES CATED 
quarter of said wave length, and a spacer for said "The following references are of record in the 
BRAGGER including a third conductor of spiral º fale of this patent: ConfigTatlon in mechanical and electrica en 
gagement with said first and second conductors, UNTITED STATES PATEN'S 
disposed in the space therebetween, and having Number Nanne Date 
an effective electrical length substantially equal 2,270,418 Cork et al. ---------- Jan 20, 1942 

Disclaimer 
2,421, 137.--Harold A. Wheeler, Great. Neck, NY. TRANs MissIoN LINE. Patent 

dated May 27, 1947 Disclaimer filed Sept. 25, 1948, by the inventor; the assignee, Hazeltine Research, Inc., assenting. 
Hereby enters this disclaimer of the invention defined by claims 1 to 9, inclusive. 

(Official Gazette October 26, 1948.) 
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