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SELECTIVE ANTENNA CIRCUIT 

‘George W. Gilman, Lawrenceville, N. J., assignor ' 
‘i to American Telephoneand Telegraph Com 

pany, a corporation M New York 

Applicationoctober 6-, 1932. Sferial No. 636,591 
24' Claims. (01. 250-43) 

This'invention relates to selective antenna cir 
cuits and is a further development of the inven 
tions disclosed in my applications, Serial No. 
480,246, ?led September 6, 1930 and Serial No. 

,5 569,778,. ?led October'19, 1931. ' ' , v 

' n The purpose of the invention is to devise an 
antenna system operative on different frequen 
cies and so connected that the‘ frequency of the 
entire station may be changed simply by chang 

10 ing the frequency of the wave used. . 
Another purpose is to accomplish this without 

the use of mechanical or electrical switching 
means calling for any moving. parts. ' ‘ ' 

More speci?cally the purpose of the invention 
15 isto devise circuit arrangements by which, and 

in which, the antenna shall at all times be opera 
tive for any or all of a number of chosen operat- 7 
ing frequencies either as a transmitting or ‘a re 
ceiving antenna under such conditions that there 

20 will be impedance matching between, different 
portions of ,the- circuit‘for each of the operating , 
frequencies, there will be proper impedance ter 
minations- to prevent undesirable re?ections, .and 
there will be prevention of transfer of energy 

25 from the local circuit appropriate for one‘operati 
ing frequency to the local circuit appropriate ‘for 
another. ' 
The invention will be better understood." by 7 

reference to the following specification and‘ ac 
30 c'ompanying drawings, .in which Figure 1 shows 

an’ antenna system provided with means for 
matching the impedance of the antenna to the 
surge or characteristicimpedance of thetrans 
mission line L; Fig.2 shows a more speci?c ap 

35 plication of such matching to a systemfor sig 
naling on two frequencies; Figs. 3a, 3b. and 3c‘ 
‘illustrate speci?c means ‘for the impedance 
matching; Fig. 4 illustrates the termination of 
an. antenna system in a manner to prevent unde 

40 sirable reflection; Fig.5 shows the application 
of this to an antenna system adapted foroperat 
ingon a plurality of frequencies; Fig. 6 shows in. 
greater detail the application to a system for two 
operating frequencies; Figs. '7 and 8 illustrate the 

45 application of my invention to a system compris 
'- ing a plurality of terminal stations associated 

with a single antenna, with meansto prevent 
transfer of energy from one terminal ‘station to 
another; Figs. 9 and 10 show combinations of 

50 .impedance matching and prevention of trans 
fer .of power between local circuits; Figs. 1-1 and 
12 show the application of. my invention to 
proper impedance termination and prevention of 
transfer of energy between local circuits; Fig. 13 

55 shows a» plurality - of antennae and a plurality of 

point which is, at a distance from the junction of 

terminal stations joined by‘ a single transmission 
line, but with means for preventing transfer of 
energies from the one to the other, and Fig. 14 
shows in greater detail the application of all of 
these features in'one system. ' 
The invention is based on various circuit ar 

rangements of the selective circuits shown in' my 
applications, Serial Nos. 480,246 and‘569,7'78 men 
tioned above. In the latter‘application it was 
shown how‘ two selective circuits couldbe ob- 65 
tained by properly [bridging short sections of 
line, comprising two parallel wires, across a 
transmission line. Each of these sections of line ‘ 
or, selectors will operate to exclude an undesired 
wave from a circuit, and yet‘ not interferevwith 70 
the wave to be transmitted. ' One of these selec 
‘tors or short transmission lines is open‘at one 

' endand short=circuited at the other, and is of a 
length equal to an odd multiple‘ of a quarter wave 
at the‘fre'quency to be passed. The other selec- 75 
tor is open ‘at both ends and is of a length equal 
to a multiple of a half wave at the frequency to 
be passed. a ' , I _ ' V 

' The "terminal impedance of both of ‘these . 
bridging‘ selectors‘ is very high, substantially'in- so . 
?nite,»if attenuation is assumed negligible, ir 
respective of the point of attachment, providing ' 
sa'fd pointof ‘attachment ‘is not at a distance 
from one of the open ends equal to an odd mul 
tiple of; a quarter wave.- Under the latter con 
dition, however, the terminal impedance is very 
low, ‘substantially zero, if attenuation is assumed 
negligible. Utilizing this characteristic the se 
lectors are attached to‘ the transmission line at 
a point along the ‘selector length which is at a 90 
vdistancefrom one of their open ends equal to 
an odd multiple of a quarter wave at the fre 
quency to be,.excluded._ Thus, these selectors 
shunt the'lin'e with a high impedance for‘the 
frequency to be passed and with a low impedance 95 
for the frequency to be excluded. . ' ‘ ‘ 

' In a system comprising two circuits .inparal 
lel a selector is bridged across each branch at a 

the branches equal to an- odd'multiple'of a quar 
ter wave atthe frequency to be excluded from 
that particular branch. shunting the line; with 
a low impedance at this particular point results 
in the, c’rcuit offering a fveryhigh impedance'at“ 
the junction point to the undesired wave. It was 105 
also. shown in the above mentioned application, 
that in the special case of a two branch circuit 
the selector on the branch over which the‘ longer 
wave; is to be transmitted 'should preferably 
bea short-circuited quarter wave selector, while 110 
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should preferably be an open line of half wave 
length. 

Referring now more speci?cally‘to Fig. 1, as 
a single line diagram, there is shown a. terminal 
or local station which may be a transmitter or 
receiver, operative at the frequencies f1, f2. f3 
and connected with an antenna A. operative at 
the same frequencies. A transmission line would 
ordinarily extend from the terminal station to 
the antenna. In general, in such a station, the 
impedance of the terminal station and ofv ‘the 
antenna are different, the terminal station as a 
rule having a small impedance compared to that 
of theantenna. Furthermore, these impedances 
are a function of the frequency. It is well known 
that in any transmission circuit re?ection occurs 
at points of impedance irregularities, and these 
re?ected waves are such as to seriously upset the 
best operation of the antenna system. For this 
reason I desire-to obtain impedance matching be-' 
tweenthe terminal station and the antenna, and 
to do ‘this at each of ‘the operatingfrequencies 
without the necessity of mechanical switching or 
the use of other moving parts. ‘The ‘impedance 
matching may be obtained by any suitable de 
vices suchas impedances ZiQZz and Z3, and I 
bring these into operation so-far as Fig._ 1 is 
concerned, by dividing the transmission line L 
into three parallel circuits‘, each ‘containing one 
of . the impedance matching devices, and then 

. bringing acsqe circuits together againv to continue 
to the antennavA. It is important, however, that 
onlyf'power corresponding to the‘ frequency of. 
one ofthe impedance matching devicesv should 
flow through thatdevice, all'otherfrequencies 
béingwe'xclu'ded. ' To, this [end I place ‘in series 
with’matching device Z1‘ certain devices which 
will exclude the frequencies appropriate to Z2 
and Z3. Similarly, Zz'and Z3 have associated 
with themselves selectors ‘which will exclude in 
each case all but the frequencyappropriate for 
a. particular branch. The type of selector or ex 
cluder which'is used, and'its position, is in ac 
cordance with the inventions. described inymy 
applications, SerialNos. 480,246 and 559,778. I’ 
haveshown the'seselectors by, the reference let 
ters S and S’, us’ng in addition‘ with each of these 7 
letters a double subscript, the ?rst subscript in 
dicating the frequency to be passed, andthe sec 
ond subscript the frequency to be excluded. Thus, 
S13 would indicate that f1 is to be passed andjs 
is to be excluded. In this case also, since there 
is a terminal stat-‘on on the one side of the im7 
pedance matching devices and an antenna fon 
the other side, there are two junction points at 
which, exclusion is to. be exercised. 'It isthei‘e 
fore necessary. to have'selectors on both sides of 

; the matching devices, and I‘use the letter S to 
60 indicate the selector on the side towards the 

terminal station and S’ the selector on the 
side’ "towards the antenna. ,Also, in accord 
ance, with my previous invention, "each selecf 

' tor is placed-vat a.,distance from the junction 
~ point equal to an odd number of quarter wave 

lengths of the wave to be excluded, all this being 
clearly shown in Fig. 1. Inthis ?gure it is to be 
understood that thetransmission line ‘L is com 
paratively long, whereas the distances given over 
to the parallel paths and to the connection from 
the junction point CT to the antenna A, are both 
about as short as physically convenient. Under 
theseconditions, theonly one of the operating 
frequencies Whichwill pass through the branch 
1 is vthe frequency ii, the ‘only frequency through 

1,934,602 
on the branch for the shorter Wave the selector the branch 2' is f2, and the only frequency 

through the, branch 3 is f3. 
' The impedance matching devices Z1, Z2 and Z3 
may take on a number of forms and the speci?c 
form which they take on does not constitute a 
part of my invention. A suitable device would be 
a transformer of the type shown in Fig. 3a, and 
since, in general, the impedance of'thean'tenna A 
will diifer from the surge or characteristic im 
pedance of the transmission line, the transformer 
will have an impedance ratio other than unity. 
The windings of such a transformer should pref 
erably have bridged across them variable con 
densers in orderthat the circuits may be tuned 

. to the ‘desired frequency. Another form which 
the matching device may take on is that of Fig. 
3b, which. consists of a tuned autotransformer 
with adjustable ‘contacts from both sides. In 

30 ‘there is shown still another form of im 
pedance matching, this being the type of “trans 
former’? described in an article by Sterba and 
Feldman in‘ the" Proceedings of the .Institue' of 
Radio Engineers for July 1932, page 1163. ' 
While Fig; 1 has been described as havingthree 

operating frequencies, it is to be’ understood that 
this is for illustrative purposes only, and that the 
number maybemade as large or as small as‘ de4 
sired. ' Thus, Fig. 2 shows the application of this 
same feature of invention to a system with 
the two, operating frequencies f; and f2, The 
transmission line L from the terminal station, 
which may be either a "transmitting or receiv 
ing station, goes to the junction-point C and 
there divides into the parallel branches a and b. 
the" one having the impedance matching device 
2;, and 'the'other the matching device 22. From 
each of these, parallel wires come to the junction 
, aint C’and'from there'extend to the antenna 
A. In the branch at," which we here assume is for 
the shorter wave length, and adjacent to the 

. junction point C, is bridged the short transmission 
line Sl2__ which‘in this case is shown as open at 
both endsand therefore'is of a'length equal to 
a whole number of, half wavelengths of the fre 
quencywhich is to be passed. This selector S12 
is’ connected at'a distance from the junction‘ point 
equal to an odd number of quarter waves of f2, 
and the point 'of attachment to the selector is at 
a'distance from one of ‘the open ends'equal to an 
odd nurnberbf quarter waves ‘of f2. identically 
‘the same arrangement is followed in connection 
withuthe select'orUSiz’,’ with reference to the juné 
tion point C’. A similar arrangement could be 
followed in the branch I), but "a preferred alterna~ 
,tive,pinasmuch asthe wavelength in this branch 
islonger, is to makethe vselector $21 a short trans 
mission‘ linewopen at one end and short-circuited 
at‘the other, and of a length equal to 'a'quarter 
waveofithe frequency‘ fzwhich is to be passed. 
The distances of connectionv from the open end 
of the selector and from the junction‘ point‘ 'C’ 
are both an odd number of quarter waves of f1 
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which is to be excluded. ‘,The same’ arrangement ' 
holds for S21’. 

v One ofthe features‘ which I ?nd to be impor- " 
tant in connection with such wave antenna sys 
tems as here, considered, istha-t there shall be no 
re?ection from the remote end of the antenna to 
theterminal station. The elimination of such re’ 

.flection may beobtained by connecting across the 2 
remote end. of the antenna, which in all of'these 
?guresis taken to be of therhombiic type, a re~ 
sistance ,T shown in Fig; 4. If this resistance T 
is‘ chosen of the proper value ‘to match the» ini 
pedance of the‘antenna'system'as seen ‘looking 
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from that resistance, then there will be no-re?ec 
tion at that point. Since, however, the impedance 
of the antenna is a function of the frequency, it 
becomes necessary'to use a different terminating 
impedance for eachfrequency. This, obviously, 
may be accomplished by mechanical adjusting or 
switching of some form, but in my invention I 
provide a plurality of terminating" impedances 
each of which is physically connected to the cir 
cuit at all times, but is'electrically effective only 
for the frequency for which it is adapted. .This 
is illustrated more fully in the single line diagram 
of Fig. 5 where, connected to the far end of the 
antenna A, are three terminating impedances T1, 
T2 andTs, each of avalue to give proper termi 
nation to the antenna for‘ the corresponding fre 
quencies f1, f2 and is. It is important, however, 
that the current of the frequency f1shall ?ow 
only in the termination T1, and similarly, for the 
other frequencies. To this end I introduce into 
the branch leading to T1. a plurality of selectors, 
one foreach of the frequencies‘ to be excluded 
from that branch. Thus, in this illustration there 

_ ‘are shown the selectors Smand‘ S13, each at a 

25 

~36 

distance‘ from the junction point C equal to an 
odd number of quarter waves of the frequency to 
be excluded. The principle of the operation will 
be evident from the previous description, and 
still more speci?cally by reference to Fig. 6 which’ 
‘shows the application to a system for two fre 
quencies. In this case, in the branch a, which is 
to pass the shorter wave length, there‘ is bridged 
the selector S12 open at both ends, and therefore 

_ a multiple of half wave lengths of the frequency 

a 

'60 

'10. 

75 

to be passed. Similarly, in branch b, there is 
bridged a selector open at one end and closed at 
the other, and therefore an odd number of quar 
ter'wave lengths of the frequency to be passed. 
In some cases I ?nd it desirable to have sep~ 

arate'terminal stations for the different operat 
ing frequencies, still using a single antenna A 
suitable for all the operating frequencies. As‘ 
shown in the single line ‘diagram ‘of Fig. '7’, the 
stations 1, 2 and 3 have transmission lines com-' 
ing to the junction point C from which the‘com 
mon transmission line L extends to antenna A. 
It'is important,‘ in case the terminal stations are 
transmitters, that no, power shall bejfed from 
one transmitter station to another,‘ and I_ ?nd 
that I can bring‘ about this condition by intro 
ducing in each branchselectors of‘thetype pre 
viously described, and prop‘erlypositioned with 
respect to the junction point C. This is shown 
in further detail in Fig; ‘8 which is a two line. 
diagram for a two frequency system, the under 
standing ,of which will, be obvious from the de 
scription given heretofore. , V 
In some cases it, will bedesirable to combine 

the systems of Figs. 1 and 2 with that of Figs. 
'7 and 8, and such-combination is shown in Figs. 
9.and 10, the ?rst‘ of ‘these being ‘a single line I 
diagram for'three terminal- stations operating ‘at 
different lfrequencies‘in connection with a single 
antenna A. The transmission line‘L in this Fig. 
9 .willjin general, be quite longv and the por 
tions given over to the impedance matching de 
vices and selectors would be as short as physi 
cally feasible. The details for the two frequency 
systemqare shown more fully in thetwo line 

diagram of Fig. 10. _ ‘, ’ ',-' t, ‘My invention includes-various other arrange 
merits. Thus, in Fig. 11, there, is; shown in a 
similar manner the combination of a plurality'of 
terminal 'stationsgand a singlevanten'na A, and a 
plurality ‘of terminating impedance‘s T1, T2 and 

,harmonically related. 

3 
T3, this ?gure ‘thus-‘representing the combination 
of'Figs'. 5 and 7. Similarly, Fig. 12 represents 
the combination of Figs. 6 and 8. ‘ 
In some cases I ?nd it desirable to use separate 

antennae A1, A2 and A3 for the different operat 
ing frequencies and at the same time" to have 
separate terminalstations, but having these all 
combined to operate over a single transmission 
line L. There thus comes into being two junction 
points C and C’, and again, by the use of vmy 
selectors, there is present in any one branch only 
that frequency appropriate to that branch." This . 
is shown in Fig. 13. 

Finallyj-in' Fig. 14, I‘ have shown the system 
of Fig. 10 but with a plurality of antennae A1» 
and A2 with their“ appropriate terminating im 
pedances T1 and T2, ' 

'It should be pointed out that in case the fre 
quency excluding devices are of the short trans 
mission line type, as shown in Fig. 2 and other 
?gures,it would be di?icult to use more than ‘two 
branches unless some of the frequencies used are 

In the event of using 
threeor more'branches, as shown fin'Fig. 1, it 
will be simpler to use the-lumped type of im 
pedance described in my application Serial No. 
480,246, referred‘ to above, but in that casethere 
is no limit to the‘numb'er of branch circuits which 
maybe used. ' " ' _ . - 1 

While these selective devices may ?nd their 
chief usefulness at a transmitting station where 
the energy of the system originates at a single 
source or a plurality of, sources andis transferred 
to‘a single antenna or a plurality of antenna, 
they ‘are equally applicable to a receiving station 
where the energy of the system originates at a 
single antenna ora plurality ofl'antenna and is 
transferred to a single'receiver or a plurality of 
receivers. ' ' 

Although in this. application I have shown my 
invention as applied to certain. speci?c cases, 
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it is to be understood that various other applica- , 
tions“andr‘arrangements and combinations are 
possible,‘ and ‘these will be‘ apparent to those 
skilled in the’ art. For example, operation may 
be singular on one antenna. or simultaneous’on 
allantennae, the proper separation of the waves 
of different frequencies, beingf effected‘ at the 
junction points by the selective devices herein 
described. ' r ‘ 

What is claimed is: ' " " I 

,1. In a.v radio system an antenna adapted to 
operate on ‘a plurality of frequencies and a ter 

120 

125 

minal station, a transmission line connected ‘ 
therebetween, said’ line over a'portion of its 
length being divided into parallel paths one for 
each operating ‘frequency, and means in each 
said path for matching the impedance between 
the antenna and the terminal station for the‘ 
frequency corresponding to that branch. ‘ ~ 

2. In a radio system an antenna adapted to 
operate on a plurality of frequencies and a re 
ceiving station, a' transmission line connecting 
the antennato the receiving station, said line 
over a portion of its length being divided into 
parallel paths one for each operating frequency, 
and means in each said path for matching the 

130 

135 - 

140 

impedancebetween the antenna and the receiv.» ' 
ing ‘station for the frequency corresponding to 
that branch. I Y r ; 

3. In a radiosystem an antenna'adapte'd to 
operate'on a plurality of frequencies and a trans 
_mitting station, a transmission line connected 
between theantenna and thetransmitting sta 
tionysaid‘line ‘over a portion‘of its *length- being 

145v ,. 

150 



'10 

25 

30 

35 

45 

60 

annual station, a transmission 
therebetween; said line. over. 

.said branch for matching the im. 
the antenna and the ternrina 

4 
divided into parallel paths one, for eachoperating 
frequency, and means in each said path for 
matching the impedance betweenthe antenna 
and the transmitting station, for the frequency 
corresponding to that branch, - i 

4. Ina radio system an antenna adapted to 
operate on a vplurality of frequencies and a ter-‘ 
minal ' station, a transmission line connected 
therebetween, said line over a portion of its length 
‘being divided into parallel pathsvone foreach 
operating frequency, means in'each said path for 

7 matching the impedance betweenthe antenna 
and the terminal station for the frequency corre 
sponding to that branch, and additional means 
in each branch to exclude all frequencies except 
the frequency corresponding to that'branch. 

5. In a radiosystem an antenna adapted to 
operate on a plurality of frequencies and a ter 
minal station, a transmission fline' connected 
therebetween, said line, over a, portionof its 
length being divided into parallel. paths one for 
each operating frequency,» means in each. said 
‘path for hatching the impedance between the 
antenna ‘andthe'terminalstation for thefree 
quency corresponding to thatbranch, and short 
transmission lines bridged across each branch 
and adjusted at the optimum length, to. exclude 
from that branch all frequencies except the fre 
quency corresponding to that branch. ' ' 

:6. In- a radio system an antenna adapted to 
operateon a plurality of frequencies andv ateré 
minal station, a ‘transmission line connected 
therebetween, said line over a portion of its length 
being divided into parallel paths one for each 
operating frequency, and transformers in each 
said path for matching the, impedance between 
'the- antenna and the terminal station for the 
frequency corresponding to thatbranch. ; 

7. In'a radio system an'antenna adapted to 
operate on a plurality of frequencies and alter 
ininal station,'_ a transmission line connected 
therebetween, saidline over a portionof its. 
length being divided intoparallel paths ‘one for 
each operating frequency,transformers in each 
said path for matching the impedance between‘ 
the antenna and the terminal station for” the 
frequency corresponding to that branch, and 
short transmission lines bridged‘ acrosseach 
branch and adjusted‘ at the optimum length to 
exclude from that branch all frequencies except 
the frequency corresponding to. that branch. 

8. The combination of claim ,7 characterized 
by the location of said short‘ transmissionlines, 
one line on, each side of each of the said‘transe 
formers for. the purpose set forth. j 

9. The combination. of c "7 characterized 
bya bridge on each side or each transformer, 
each bridge, being connected at a point distant 
fromthe ,iunctionequalito an odd. number of 
quarter waves for the frequencyuto be excluded. 

10. Inc, radio system an antenna adapted’ to 
operate'cn .aplurality of frequencies andater~ 

‘ line connected 

a 1 portion of. its 
length being divided into parallel branches one 
for each» “operating frequency, . cans in each 

" ' lance between 

frequency corresponding to that branch, and 
short transmission lines bridged across each 
branch of such length as to. exclude from that 
branch all frequencies except the, frequency cor 
responding to that branch, some jof the bridges . 
being‘ open pairs of wires of half wave lengths of 
the frequency to be transmittedaand someof 

' nation . for, the ' 
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pairs of wires short-circuited at one‘ end- and of 
quarter Wave lengths of the frequency to be 
transmitted. I a . 

11. The combination of claim 10 character 
ized by the fact that each short ‘transmission 
line is connected to its branch at a distance from 
the junction of the branch. and the main trans; 
mission line-of aquarter of the ‘Wave length of 
the frequency to be excluded. 7 

12. The combination of claim- 10 characterized 
by the: fact that each short transmission line 
is connectedwtoits branch ‘at a distance‘ from 
the junction of the branch and the main trans-_ 
‘mission line'of a quarter of the wave length of 
the.’ frequency to be excluded, and the connec 

80 

tion to the short transmission lineis at a distance ‘ 
from an open, end thereof of a quarterof the 
Wave length of the frequency‘ to be excluded. 

Y 13. In a'radio system». an antenna adapted to 
operate on a plurality of frequencies and ‘a ter 
minal station's. transmission line connected 
therebetween, a plurality of inipedances termi 
,nating the antenna, one for each operating fre 
quency, and each having its'impedance value 
determined by theyalue of the respective op 
erating'fr'quency, and means opcratively con 
nected 1 the terminating.impedances to ex 
clude rem each such impedance all of the op 

1 

f; 
‘crating 'requencies except the one correspond 
ing to tnat'impedance; , 
lain a radio system an antenna adapted to 

.operateon a plurality of frequencies and a ter 
niinalstation, a transmission line connected 
thcrebetween, a plurality of impedances in paral 
lelterniinating the'antenna, each having its 
impedance value determined by the value of the 
respective operating frequency, short transmis 
sion lines bridged across‘each impedance and 
adjusted in length andpositi'on to exclude from 
each such impedance all operating frequen 
cies except the one corresponding to that im 
pedance. I. i , 

15.. The combination of claim lichara'cter 
~ized by the fact that some of the ‘bridges are 
pairs ofliyires short-circuited at one end and of 
a length equal-to an odd number of quarter 
Waves of the frequency‘ to be transmitted ‘and 
some are open‘ pairs of Wines of a whole num 
ber of hal'fl'wave lengths of the frequency to be 
transmitted.» " ' ' . . 

176.1‘he' combination of claim 14 character 
ized by‘lthe factthat 'sorneof the bridges are 
vpairs of Wires shor't-circuited at ‘onejend and 
of a length equal to'ian odd number of quarter 
Waves of the frequency'to be transmitted, and 
that each short‘ transmission. line is connected 
to its branch at a distance ‘from the junction 
otthe branch and the main transmission line 
of a quarter of the ‘wave length of the frequency 
to befexcluded. , . 

j 17. rllhe combination of ‘claim 14_ characterized 
by the fact that someof the bridges are pairsof 
Wires short-circuited at one end and of a length 
equal to an odd number of quarter waves of the 
frequency to be transmitted, and that each short 
transmission line is connected to its branch ‘at a 
distance from the junction of the branch and the 
main transmission line of a quarter of the wave 
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length of the frequency to be excluded and'the I 
connection to the short transmission line‘ is at a 
distance from an open end thereof of ajquarter 
of the wave ‘lengtlrof the frequency to be ex 
cluded. ‘‘ ‘ j ' ‘ ' j ‘ ; 

18. The combination of claim 14 characterized 
by the'fact that there is a bridging, circuit across 150 
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each impedance for each frequency to be ex 
eluded, and that some of the bridges are pairs of 
wires short-circuited at one end and of a length 
equal to an odd number of quarter waves of the 
frequency to be transmitted, and some are open 
pairs of wires of a whole number of half wave 
lengths of the frequency to be transmitted. 

19. In a radio system an antenna adapted. to 
operate on a plurality of frequencies, a plurality 
of terminal stations one for each operating fre 
quency, transmission lines from each station to 
a common junction and a common transmission 
line therefrom to the antenna, and means in 
each of the ?rst-named transmission lines to ex 
clude all of the operating frequencies except the. 
one appropriate to its terminal station, said 
means consisting of selective impedancesone for 
each frequency to be excluded and tuned to that 
frequency, each placed at a de?nite portion of a 
Wave length of the frequency for which it is tuned 
from the common junction point. , I 

20. In a radio system an antenna adapted to 
operate on a plurality of frequencies, a‘ plurality 
of terminal stations, one for each operating fre 
quency, transmission lines from each station to 
a common junction and a common transmission 
line therefrom to the antenna, and means in each 
of the ?rst ‘named transmission lines to exclude 
all of the operating frequencies except the one 
appropriate to its terminal station, said means 
consisting of short bridging transmission lines 
one for each frequency to be excluded and each 
placed at a de?nite portion of a wave length of 
the frequency which it is to exclude from the 
common junction point. 

21. In a radio system an antenna adapted to 
operate on a plurality of frequencies, a plurality 
of transmitting stations, one for each operating 
frequency, transmission lines from each station 
to a common junction and a common transmis 
sion line therefrom to the antenna, and means 
in each of the ?rst-named transmission lines to 
exclude all of the operating frequencies except 
the one appropriate to its transmitting station, 
said means consisting of short bridging trans 
mission lines one for each frequency to be ex 

5 
cluded and each placed at a de?nite portion of 
a Wave length of the frequency'which it is to 
exclude from the commonijunction point. 

22. In a radio system an antenna adapted to 
operate on a plurality of frequencies, a plurality 
of receiver stations, one for each operating fre 
quency, transmission lines from each station to 
a common junction and a commontransmission 
line therefrom to the antenna, and means in 
each of the ?rst-named transmission lines to ex 
clude all of the operating frequencies except the 
one appropriate to its receiver station, said means 
consisting of short bridging transmission lines 
one for each frequencyto be excluded and each 
placed at a de?nite portion of a Wave length'of 

80 

.90 
the frequency which it is to exclude from the ' 
common junction point. . 

23. The combination of claim 5 characterized 
by a plurality of impedances in parallel termi 
nating the antenna each with an impedance ap 
propriate for one of the operating frequencies, 
short transmission lines bridged across each im 
pedance and adjusted at the optimum length to 
exclude from each such impedance all the oper 
ating frequencies except the one corresponding 
to that impedance. - - 

24. The combination of claim 19 characterized 
by the fact that the transmission line over a por- ' 
tion of its length is divided into parallel paths 
one for each operating frequency, means in each 
said path for matching the impedance between 
the antenna and the terminal station for the fre 
quency corresponding to that branch, "and addi 
tional means in each branch to exclude all fre 
quencies except the frequency corresponding to 
that branch, the combination being further char 
acterized by a plurality of impedances terminate 
ing the antenna, one for each operating fre 
quency and with an impedance appropriate for 
each operating frequency, and means associated 
with the terminating impedances to exclude from 
each such impedance all of the operating fre 
quencies except. the one corresponding to that 
impedance. 

GEORGE W. GILMAN, 
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