
July 19, 1938. L7 Mcc. LEEDS ~ 2,124,424 
2 ' ANTENNA SYSTEM 

Filed Jams, 1956 

Fig. l. , Figz. 

‘N 

Source Source 

Inventor-1 ' I 

Laurance M. Leeds, 

by 77-’ His A tér‘ney. 



I 2,124,424v Patented July 19, ‘1938 v ' 

7 UNITED. STATES PATENT‘ OFFICE, 1 
ANTENNA SYSTEM 

Laurance McConnell Leeds, Schenectady, N. Y., 
assignor to General Electric Company, a 001%» 

v - ' poration of New York . 

1 Application January 3, 1936, Serial "No. 57.343 
‘ 10 Claims.‘ (01. 250-33)' 

*My' invention relates to ya high frequency an 
tenna system and more‘particularly to ‘a means 
for feeding a half wave vertical antenna in such 
a manner as substantially to eliminate standing 

vlel conductors 6 and 1 and a third'conductor 8 

which closes the bottom of section 5. An inn- 
pedance matching section of this type is particu 
larly well suited for connecting the transmission 
line to the antenna since it has a very low im 

every respect as that described in‘ Fig. 1 with the 

5 waves on the transmission line feeding the an- pedance at its closed end and a relatively high 5 
tenna. ~ ' impedance at its open end‘. ' ' 

It is Well known to the prior art that a half A high frequency source is indicated generally 
wave vertical antenna has a desirable radiation at 9. , - 
?eld ‘pattern for certain applications such as In order that energy may be transferred from 
police department use, because of its equal ?eld transmission‘line 2_ to antenna l with minimum 10 
intensity in all horizontal directions. Such an loss, standing waves must be eliminated from the 

’ antenna usually requires feeding from one end. transmission line. To achieve this result two 
Because of its high end impedance, an impedance conditions must be satis?ed; ?rst, the transmis 
matching transmission line section has been in- sion line at the point’where it is connected to the 

15 serted between the transmission line and the an- impedance matching section must look into an- 15 
tenna. Although in the prior art the surge im- impedance which is equal to the surge impedance 
pedance of the transmission‘ line._ has been of the transmission line; In the second place, it 

. matched by an impedance matching section, it must also operate into a balanced load. If either 
has failed to eliminate standing waves on the of the aforesaid conditions remains unsatisfac 

20 transmission line. This, of course, is due to the. ?ed, re?ection will occur and standing waves 20 
fact that the half wave antenna can not sym- will be established on transmission line 2. 
metrically load the impedance matching section. Since it is impossible to Connect a half Wave, 
Since the antenna can only be connected to one end fed antenna to a quarter‘ wave impedance 
arm of the section, a high impedance load to matching section Without presenting an unbal 

25 ground is placed on one side'of the section but anced load, it has been found that it is necessary 25 
not on the other. This unequal loading is _re-‘ to counteract this unbalanced‘loading by con- ‘ 
?ected in‘ the transmission line and standing necting transmission line 2 to impedance match-' 

' waves result. ' .ing section 5 in a non-symmetrical manner. If 
It is an object of my invention to provide a .outericonductor‘ 4 be connected to a point of 

30 means for connecting a transmission line to ‘an minimum potential in impedance matching sec- 30 . 
impedance matching transmission line section in tion ,5, it is clear that there will be some point on 

' such a manner as substantially to eliminate arm ‘Iv to which inner conductor 3 may be con-v 
standing waves on the transmission line. nected such that transmission line 3 will lookinto 

It is a further object of ‘myinvention to con- a balanced load.‘ If the dimensions of the various 
35 nect atransmission line to an impedance match- elements in the transmission line, the impedance 35 

ing section in such a manner as ‘to balance any matching section,‘and the antenna, are properly 
unequal loading placed on the impedance match- chosen so that this point on arm 1 also corre 
ing section by an antenna. 7 , , sponds to the point where conductor 3 must be 

p, The novel features which Ibelieve to be char- connected'to match the surge impedance of trans 
»iO acteristic of my invention are set forth with par- mission line 2, standing waves will be substantial- 40 

‘ ticularity in the appended claims. My invention 1y eliminated from the transmission ‘line. 
‘itself, however, both as to its organization and By way of exampleone antenna system for 
method of operation together with further ob- transmitting a 30.1 megacycle wave which has 

L ‘jects and advantages thereof, may best be under- > been found to give highly satisfactory results has 
45 stood. by reference’ to they following, description ‘ ‘ aetransmission line whose surge impedance is 54 45 

- taken in connection with the accompanying draw- ohms and a quarter wave impedance matching 
ingin which Figures 1 and 2 represent two em section whose surge‘ impedance is 490 ohms. The 
bodiments of my invention. ‘ ‘ , antenna pipe was 11/2 inches in diameter and the 

. Referring to Fig. 1 of the drawing, I have in-' quarter wave conductor arm 1 was of #8 wire 
50 'dicated at I a half wave vertical antenna and at spaced 13 inches from arm 6. When inner con- 50 

2 a transmission line having van inner conductor ductor 3 was connected to arm 1 at a point 15 
3 and an outer concentric conductor 4. Since inches above conductor 8, standing waves were , 
the end impedance of the half wave vertical an- substantially eliminated from transmission line 2, 

I‘ tenna is always relatively- high and since the ,_'Referring to Fig. 2 of the drawing, I have 
'55 surge impedance of a concentric transmission line shown an open wire transmission line In having 55 
' ‘ is much lower, a quarter wave impedance match- two' conductors II and [2 feeding impedance 

ing transmission line section 5 is inserted be- matching section 5 rather than vthe concentric 
tween antenna I and transmission line 2.‘ Im- transmission line 3 of Fig. 1. The operation with 
pedance matching section 5 comprises two paral- ‘an open wire transmission line is the same in 
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40 ‘ tionat a point of minimum potential, and the’ 
inner conductor .of said transmission, line being’ 
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2 
exception that the point at which conductor I2 
is connected toarm 5 is generally found to be 
considerably higher up on arm 5 than in the 
concentric transmission line case, ‘due vto the 
higher surge impedance of the two wire line. 7 
While I have shown particular embodiments 

of my invention, it will of course be understood 
that I do not wish to belimited thereto since 
many modi?cations may be made both in the cir-‘ 
cuit arrangement and: in_ the instrument-antics" 
employed, and I therefore contemplate by the 
appended claims to cover all such modi?cations 
as fall within the true spirit and‘ scope of ‘my 
invention. 
What I claim as new and desire to- secure by f 

Letters Patent of .the United States is: 
,1. The combination comprising an impedance 

matching transmission line section having a 
high impedance at oneend and a substantially 
zero impedance at the’ other end, said section 
including two substantially parallel conducting 
arms, a half wave antenna connected to one arm 
of said impedance matching section at its high 
impedance end, and a two conductor transmis 
sion line, one of said conductors being connect 
ed to said impedance matching section at its 
minimum impedance point and vsaid second con 
ductor being connected to an intermediate point 
on the unloaded arm of saidimpedance match 
ing section. . . 

2-. The combination comprising an impedance 
matching transmission line section having a'high 
impedance at one end, a substantially zero im 
pedanceat the other end, said section including 
two substantially parallel conducting arms, a 
half wave antenna connected to one arm of said 
impedance matching section at its high impe 
dance end, and a concentric transmission line, 
the outer conductor of saidv transmission line be 
ing connected to said impedance matching sec 

connected to an intermediate point on the un 
loaded arm of said impedance matching section. 

, 3. The combination comprising a half wave 
antenna, a transmission line, an impedance 
matching transmission line section including 
two substantially parallel conducting arms con 
necting said antenna to said transmission line, 
said arms being electrically connected together 
at one end, said antenna being connected to one 
arm of said impedance matching section at its 
open end, and said transmission line being con 
nected to said impedance matching section at 
said electrically connected ends and to an in-. 
termediate point on the other of said ‘arms, 
thereby to balance the unbalanced load placed 
on said impedance matching section by said an 
tenna and thereby substantially to eliminate 
standing waves on saidtransmission line. 

4. The combination comprising a half wave 
antenna, a transmission line, and an impedance 
matching transmission line section including two' 
substantially parallel conducting arms connect- a 
ing said antenna to said transmission line, said 
transmission line being connected to said arms 
of said impedance matching section at different 
distances respectively along said section, thereby 
to balance-the loading of said impedance match 
ing section to substantially eliminate standing 
‘waves on saidtransmission line. ' a ' 
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5. The combination comprising an impedance 

matching transmission line section including two 
substantially parallel conducting arms having 
one end ‘electrically closedpa half wave end fed. 
antenna connected to one arm of said impedance 
matching section at its open end, and means for 

‘transmitting high frequency signals to said im 
pedancematching section, said means including 
means for balancing the unequal loading im 
posed on said impedance matching section by 
said antenna. 

6. In combination, an antenna, a transmission 
line, and an impedance matching transmission 
line section, vsaid antenna and transmission line 
each being connected to said transmission line 
section in an. unbalanced relation thereto, and 
means to match ‘the unbalance produced by said 
antenna by the unbalance produced by said trans 
mission line, to cause said transmission line to' 
operate into .a balanced load. 

'7; In combination, a transmission line hav 
ing one conductor thereof extending beyond the 
end of the other conductor to form an antenna, 
a second conductor shorter than said ?rst con 
ductor connected to said one conductor at the 
point substantially adjacent the end of the other 
conductor and having a length substantially equal 
to a quarter‘ of a'wavelength of the wave on which 
said vantenna operates, and. means to connect 
said other conductor to said second conductor 
at a point thereof selected to produce a mini 
mum of standing waves on said transmission 
line. , . ' 

,8; In combination, a transmission line having 
one conductor thereof extending beyond the end 
of the other conductor to form an antenna, a 
second conductor shorter than said ?rst con 
ductor'connected to‘ said one conductor at a point 
substantiallyadjacent the end of said other con— 
ductoriand extending substantially parallel to . 
said ?rst conductor for a distance of a quarter 
of a wavelength of the wave on which said an 
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tenna operates, and means to connect said end i 
of said other conductor to said second conductor 
at a’ point thereof between the ends thereof. 

9. In combination, a transmission line com 
prising two conductors having a length of a quar 
ter of a wavelength, of the wave on which said 
transmission line operates, said conductors be 
ing connected together at one en‘d'and open at 
the other, end, an antenna connected to said 
other‘ end ofone of, said conductors, a high fre 
quency apparatus, and means including said high 
frequency apparatus to connect said one end to 
the'other conductor at a point thereof intermedi 
ate the ends thereof. V 

'10. In combination, a transmission line com 
prising two ,conductors having a length of a 
quarter, of 'a wavelength of the Wave on which 
said transmission line operates, said conductors 
being connected’togethe'r at one end and open at 
the, other‘end, an antenna ‘connected to said 
other end of one of said conductors and high 
frequency apparatus connected between said two 
conductors'at‘ different points along the length 
thereof selected in accordance with the resist 
ance ‘at the end of said antenna adjacent the end 
of said one conductor to which end said antenna 
is connected' ' ' ' 
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