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UNITED STATEs PATENT oFFIcE 
ANTENNASYSTEM 

LousAGebhardandRaymondBMeyer, 
washington, D?C? - 

Original No.1903,811,datedApri118, 1933, Serial 
No?434,882,March11,1930?Application for 
reissue May11,1943,Seria1No.486,604 

(CL,250?33) 
(Granted under the?act of Mareh 3,1883,as amended April30,1928;3700?G??57) 

6Claims, 

Theinyention described hereinmaybemanu 
factured andused by orforthe Governmentfor 
governmental purposes withoutthe payment to 
US of anyroyaltythereon? - - 
Our inVention relates broady to high fre? 

quenCyrado Communication systemsand more 
Particularlytothe construction of an antenna 
System for high frequency communication? 
One ofthe objects ofourinventionistopro 

Vide 8 construction of antenna·system for high 
frequencyradio Communication systems which 
may be accurately adjusted for operation ata 
Selected highfrequency? z 
Another object of ourinventionistoprovidea 

construction of antenna system whichmaybe 
readily Set orresetfor operation atanyselected 
high frequencyforsecuringhigheficiencyinthe, 
operation ofradiocommunicationsystems? 
Afurther object ofourinventionisto provide 

an antennasystem of variable capacityforcom? 
munication at extremely high frequencies with 
mechanical means foraccuratelyfxingthe ca 
Dacity of the antennafor operationataselected 
high frequency. - 
Stilanother object ofourinventionistopro 

Vide a construction of high frequency antenna 
whichis ready adjustable withrespect to the 
frame of 8,tranSmitter on which the antenna 

transmitter with 
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may be mounted,means being provided on the … 
tranSmitterforindcatingthe effective extension 
of the antennainanygiven position? - 
Other and further objectsofourinventionre 

Side in the construction of a short wave trans mittingantennawheretheantennaformsanin 
tegral part of the transmitterassetforth more 
fuly in the specification hereinafter following 
byreference to the accompanying drawings,in 
,Which: - 

Figure1jsa perspective view oftheshort Wave 
transmitter on which the extensible antenna 
system of our inventionis mounted;Rig.2isa 
crOSS-Sectional View taken through the trans 
mitter of ourinVention and showing the means 
which we employ forthe projection of the an tennathroughthetransmitter;Fig.31sacross 
sectionalViewthroughthe Controlmeansforef? 
fectingadjustment ofthe antennataken on Hne 
,3?$ of Fig.2;Fig.4is aVertlcal cross-sectional 
view through the transmitting antenna and 

,showingafragmentarypart ofthecontrolmeans 
therefor;and?g,51s aschematic View showing 
thetransmittingantenn8ofouriyentoninas 
&oclation with atransmitter circuit? - 
Our invention is directed to an antenna sys? 

temfor operationatextremey high frequencies? 
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We haVe foUnd thatin order to Securea maxi 
mum eficiencyintransmissionat highfrequency 
itisnecessaryto accurately adjust the antenna 
to an efective length whichis proportional to 
the frequencies at which the transmitter oper ates,For compactassembly ofthetransmitt?g 
apparatus withrespect to the antennasystem,we 
moUnt the antenna directlyin theframe of the 

- COntrol means extending 
through the front pane of the transmitter for 
adjusting the antenna,to a particular length? 
We proyide a,counter mechanism by which the 
antennamaybeextendedtoaselected1engthfor 
tranSmission Upon a given frequency and re 
turned to the Same setting whenitis desired to 
transmitat that selected frequency,The an 
tenna construction ofourinventionis extremely 
compact andafords maximum eficiencyin high 
frequencycommunication? ? - 
Referringtothe drawingsinmoredetail,Fig.1 

ilustrates the radio transmitter which is 
equipped with a high frequencyantenna system 
accordingto ourjnVention,The panel16 of the 
transmitterisshownat16throughwhicha con 
trol crank14projects forelevatingorlowering 
the antenna,while obServing readings of the 
counter17throughasightopeninthe pane 16 
of the transmitter?The antennais constituted 
by tubular members 4 and 5 Which project 
throughtheaperture20inthetopofthetrans 
mitter which is electrically shielded at,36 and 
on all sides thereof?The antenna,is mounted 
upon a support 3 by means of,the collar 12, 

,whichis secured on support3 by means of bolt 
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12a which extend”therethrough as 
Themeta1tube or cylnder 4is screw 

threadedintothe colar f2insuch mannerthat 
tube 4iserected Verticaly with reSpect to the 
support3?Abearing 6ismountedinteriorly of 
thetube 4and providesa snugslidingft Within 
tube 4,The center ofthe bearing 6 is screw 
threadedasindicated at 6aso that the bearing 

memberS 

6 may be positivelydriven upward and outward 
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in,accordance with the rotation of the drive 
shaft T?Athrust colar 3 is Secyred tothe shaft 1toprovideasupportand bearingforthe 
1nterior members of the antenna,System?The 
upper end ofshaft7 is provided with a colar 1ü 
which provides an addtional support between 
theinnertubularmember 5and the shaft T,A 
bevelgear 2issecured to thelower end of the 
shaft T after ft passes through the Support 3? 
Beve1gear11sprovidedinengagementwiththe 
bevelgear2formoving beVelgear 2in accord 
ancewith theoperation of shaft 11,which con? 

  



2 
sists ofa highfrequencyinsulator?Theturning 
of shaft 11 causes tube 5toslideWithin tube 4 
thus providingameansof adjustingtheefective 
1ength of the antenna whie thetransmitteris 
in operation?Apin 9issecuredthroughtube 4 
adjacent its Upper end and extends far enough 
intotube5soastoengagethe longitudinalyex 
tending slot 8 therein?This slot 8 extends t0? 
within ashort distance of eachendof theinner 
tubularmember5,Thepurposeofthepin9and 
slot8isto preyent tube5 from turningaround 
within tube 4 when thegearing mechandsm is 
actuated?The dmensions oftubes4and5and 
ofshaft 7 may be of anydesiredlengthand d 
ameter,whiletheratio existing betweengears1 
and2and pitch ofthethreadon Tmaybe choSen 
togive any desired speed of adjustment tothe 
1ength of the antenna. - 
Fig,5shows a high frequency OScillator pro 

vided with our adjustable antenna?The an? 
tenna may form an integral part of the trans 
mitter or may be coupled thereto by means 
of a rado frequency transmission line?The 
use of Such an antenna permits the antenn8 
to be tuned While power is on the transmit 
ter andenablesthe length of the antánnato 
be adjusted With great acCuracy?The antenna 
is rigid and,thus retains its constants onCe 
the proper adjustment is arrivedat,a,cond 
tion which is necessaryat extremely high fre?? 
quencies?Insulating shaft 11 is operated by 
means.of crank f4through shaft 15?This 
shaft 15 may be supported ina bearing in the 
front panel f6 of the rado transmitter?A 
counter 1T is provided connected to shaft 15 
bymeans of bevelgears 18 and 19?Awindow 
in the front panel 16 permits sighting the dal 
of the counter 1T?This indicating mechanism 
afords a means of resetting any particular ad? 
justment of the antenna?Tn order to provide 
for the proper speed of operation during the 
raising and lowering of the antenna,We pro?? 
Vide 8 syStem of gears shown 8t 21 and 22 in 
termeshjng to impart motion to drive shaft T 
at suchspeed thatthe antenna may beraised 
withinarelativelysmallnumber of turns ofthe 
contro1 crank f4? ’· 
Tn Fig?5 we haVe indcated the means of 

connecting the transmitter'With the antenna 
System.,The oScillatorhas beendesignatedgen? 
erally by reference character 23 as including 
grid,Cathode and plate electrode?The cath? 
ode circuits is heatedfrom an alternating cur 
rent Source and Suppled to the cathode from 
transformer 25? 
Supplied from generator 26 while biasing poten 
tial forthe grld of tube 23 is supplied from 
generator27?The keyingcircutforthetrans 
mitter has been shown at 28?The connec 
tion from the OScillator systemis taken from 
the base of the tubular member 24 through 
the conductor 3? terminating at one of the 
securing?bolts which we.haveindicated at 12a. 
Tn order to mechanicallysteady the transmit? 
ting antenna we provide an insulated,yoke 
member 31 extended 8cross the aperture 20in 
the top of the transmitter and embracing the 
sides of the tubular member ??The base of 
thetubular member 4is anchored by bolts f2a 
atsuch a dstancebelowthe top ofthe trans 
mitterthat the center ofgravity ofthe antenna 
ismantained1owsothat whenthe antenna_s 
fully projected there is,no tendency for the 
equilibrtum of thetransmitter to be upSet,The 
supporting plate3 formed frominsulation ma 

The potential for the plateis ? 

22365 
terialis mounted on panel members32 extend 
inglateraly of the transmitterto Whichthein 
Sulated Supportingplate3is fastemed by means 
of bolts 33?Abracket34dependsfrominsulated 

5 SUpporting plate 3 and provides 8,bearing for 
?shaft 1°?When thetransmitteris not in use 
the teleScoplc sections may be collapsed one 
With reSpect to the other thereby housing the 
antenna,SubStantially within the transmitter as 
represented in Fig?2?The end cap 35 closes 
·the Upper end of tubular member 5. 

Our inVention is directed to an electrically 
liveadjustable antennaelementas dstinguished 
from a mechanical supporting mast which is 
electricaly dead,Such mechanlcal supporting 
Imasts have served only as mechanica1 sup 
portS for antenna wires and are not electri 
Caly live antennaelements as embodiedinour 
invention?Weprovidemeansextendingthrough 

20the telescopic sections of the electricaly Jive 
antenna element and operative from a remote 
position by controlmeans forextendingandre? 
tracting the telescopic sections with respect to 
each other for adjusting their efective electri 

25Cal capacity,The Said control means is in 
Sulated from the means for extending andre 
tracting thetelescopic sectionsso thatextrane? 
OuS Capacity efects are not introduced when 
adjusting the antenna system? 
We haye successfully used the transmitting 

antenna Of our invention fortransmission over 
&range of30000to 75000khocyclesforwhich 
the Construction of antenna herein has been 
found tobe particulary efücient,but we de 

35Sireitto be understood that modifications may 
be made and that no limitations upon ourin?? 
Ventionareintendedotherthanare imposed by 
the Scope of the appended claims? - 
What We clam as new and desire tosecure 

40 by Letters Patent of the United States is as 
follows: 
1·Inaradiocommunicationsystem,anelec 

tricalyiveadjustableantennaelement compris 
inga_muttplcity oftubularsectionstelescopi 
CalydispoSedonewithrespect to another,means 
forinsulatinglysupportingsaidantennaelement 
8djagent the base thereof,anelectrica1connec ,tionforradocommunicationapparatusadjacent 
the base of saidantennaelement,means extend 
ing axialythrough said sectionsfor controling 
the projection and colapse of saidsectionswith 
reSpect to eachother,and meanselectricalyin 
Sulated from Said second mentioned means for 
adjusting Said second mentioned means from a 
remote position for correspondingly controlling 
,the amount of overlap of the sections with re 
Spect to eachother, 
2·An antennasystem comprisinganinsulated 

SUpport,an electricaly Hve tubular member 
erected uponsald insulated,support,a second? 
electrlcaly live,tubular member telescopically 
p0sitioned within said aforementioned tubular 
member,means extendngthrough saidtubular 
members for 8hifttng onetubular member with ? 
respect to the tubularmember erecteduponsaid 
tnsulated Support,gear means mountedadjacent 
Saidtnsulated support,controlmeans connected 
with saidgear means remote from saidantenna 
System forextendngandretractingonetubular 
member with respect to the tubular member 
erected Upon said insulated support,and con? 
necting means adjacent the base of said first 
mentloned electricaly1ive tubular member for 
establshtngelectrica1connectionwithradocom 
municationapparatus,° 
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,3,In?8 hdgh frequency antenna system,8 
transmitter frame,8,radating antenn8,element 
projectible through saidtransmitter frame 8nd 
compristng a,Taultplicity of conductive tubular 
8ectlons dsposed telescoplcaly one withrespect 
to 8nother,ScreW meansextendng through88ld 
tubular Sections for extendng orretr8cting Said 
tubular 8ectionstelescopicaly,agear carried by 
88id 8CreW me8ns,8nd 8 control^driving gear 
mounted t08ctuate Said flrst mentionedgear for 
Controllngthe extenson of8aidtubular8ections? 
4,In 8 high frequency antenna system,8 

transmitter frame,8 radating antenn8 element 
projectible through said transmitterframe and 
Comprisdng 8 multiplicity of conductive tubular 
Sections disposed telescoplcally one withrespect 
to 8nother,ScreW meansextendngthrough8add’ 
tubular 8ections forextendngorretracting8ald 
tubular8ectlonstelescopicaly,B,gear carried by 
SaidscreW me8ns,8.controldrlydngge8r mount 
ed to actuate Said first mentionedgear for con 
trollngthe extenslon of said tubular sections, 
and an insulated control8haft mounted to8ctu 
8te 88id drivingge8r andprojecting outslde88id 
transmitterframe,wherebythe extenslon ofsaid 
tubularsectlons may be manuaiy Bdjusted from 
the exterior of8aidtransmitter frame Whilesaid 
tranSmitteris operating8thigh volt8ge8? - 
5?Anantennasystem compristnganinsulated 

Support,8n electricaly live tubular member 
mountedon88idinsulated8upport,88econdelec 
tricaly ive tubular member telescoplcally sld 
8ble Wtth the8urface thereof tn Continu0U8elec 
trlcal contact With the gurface of8aidfrgt men 
tloned electrlcaly live tubular member,meang 
extendngadauywthrespecttosadmauated 

3 
8upport andthrough sadd tubular member8for 
shdftlng onetubular member Withrespect to the 
tubular member carrled by Saidinsulated sup 
port,means mounted adjacent Said insulated 
SUpport 8nd controlled”remotely therefrom for 
9peratngsaldfrstmentionedmeansforextend 
tng and retractlng onetubular member with re 

,&pect ? thetubular member mounteduponsaid 
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tnsulated SUpport,8ndrado frequency connect 
hngmeansextendtngfromapositionadjacentthe 
base of8addflrstmentlonedelectricalylivetubu 
lar memberforestablishingelectricalconnection 
Withrado communic8tlon apparatus, 
6??n Brado commundcation system,an elec 

tricaDylve adjustableantennaelementcomprls 
ing·8 multiplictty oftubular Sections telescopl 
calydspoSedone Withrespectto8nother,means 
forinsulatinglySupporting S8idantennaelement 
adjacent the b88ethereof,anelectrical shieldex 
tendngadjacentthebase oftheantennaelement 
8ndthe supportng mean8therefor,an electrical 
connectlon for rado c0mmundcation apparatus 
8dfacenttheb8se of S8id8ntennaelement,means 
extendng axialythrough sald sections forcon 
trolng the projection and Colapse of Said8ec 
tons withrespect to eachotherinspacialrela 
tlontosaidelectricalshield,8nd meBn8electrt 
cally insulated from sald Second mentioned 
means for adjusting Said,8eCOnd mentioned 
means from 8,remote pOsitlon for correspond 
hngly controlng the 8mount of oyerlap of the 
sectlons with respect to eachotherand Wdth re 
spect to 8aid electrical shield? 
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