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Initsbroadestaspect,thepresentinventionre 
1ates to a signaling system for trahsmitting po 
1arizedultra shortwaves,particularlywaves hav 
ing leagths-appreciablybelow onemeter. 

5 móre specifigaspect;theinveationrelatesto ara 
dio beaconor"sighaingdevicefortransmitting 
ceatimeberormiHimeterwaves of diferent pe 
1arizationsfroinasinglespace discharge device, 
Iaaccordaacewi?htheinvention,itisproposed 

10.to proyide withina singleenvelope-means-for 
generatiagosciations of very short wavelength,· 
and?to surround the-eavelopeorthe oscillation 
generating means with one ormorefine wire 
polarizing screens f6r polarizing the emitted 

15 wavesinoneormorediferentsenses,Toaccom plishthis result,the-oscillatiohs-produced Within 
the eavelope are made-to*have a wavelength 
which is-short compared to-the lengths of the 
wires formingthepolarizingscreens Theoscil 

20 lationgeneratorcan be ofthe electron discharge 
device typeor of thespark gaptype andif the 
1atter, greferably of the-kind:wherein thespark 
occurs within a compressedgaseous container or 
ina-colloidalsolution offinemetalic partigles. 

25 A more complete desgription ofthe invention 
folowsin conjunctionwithadraWing,Wherein: 
Fig,1iHustrates,byway ofexampleonly,asig 

nallingsystemin accordancewithrtheinveation forgeneratingshort-Waveshavingdiferentlypo 
301arized characteristicsindiferent directions of 

travel; - ? - - 

Fig.2?isa structurewhich-fits overtheshort 
Waveoscillationgeneratorspacedisgharge device 
of Fig.1 forpolarizingthewavesproducedbythe 

35 genera?0pintWo diferent.SenSes;, , 
Fig.3isa modification ofthe-wave polarizing 

device oftheinvention,Whichisarrangedto emit 
diferently polarized Waves from opposite sides 
of the oscillation generatorspace discharge de 

40 vice; and - - f:..,?' - - 

Fig.4 isa cross-sectionview ofthe device of 
Fig.3alongtheline4?4,,?? ·, - 

Referring to. Eig, 1 in more.detail, there.is 
shown, in cross-Section,an ultra Sh0rt Wave.p0 

45 1arizing space discharge device Larranged to be 
energizedfrom a source of oscilations2,herein 
dicated conventionallyin box form,overshielded 
conductors3,3, 

50 quency Incircuit with shielded.conductors 3,3 
thereareshowntWoshieldedseriesarranged aux 
,iliary spark gaps 6, 6 which makeit possible to 
supply an.oyer-voltageto the device?1. -. . 
Device lconsists of a plurality ofspaced metal, 

55,bals immersedina.colloidal suspension.contain 

In a: 

Source 2 may produce0Scilla?? 
tions of any"Suitable audio or SUperaudiblefre 

ingfinelydividedmetalparticles(filings),aldis 
posed within an envelope 2. The liquid of the 
suspension may bekeroseneorother suitablema-° 
terial The balls 4 constitute;in efect, aspark 
gapacross which a sparkis-preduced bytheen- ?? 
efgydeliveredover conductors3,3, Thepurpose 
ofthe metalfilings isto produee awholeseries 
of sparks betweenthemasthe dischargefrom the 
balls 4,4 grapevinesitself,so tospeak,through 
?he solution. Since thepartieles in solution vi-10? 
brate electricalyata frequeney correspondingto 
their natural-wavelength,theoscilations pro 
duced by device Willbeverysmall,of theorder? 
of fractions of centimeters, The auxiliaryspark? 
gaps 6,6 makeit possibleto supplyanover-voit-1? 
agetothesparkgapballsinsolution Surround 
ingthe envelope2thereisprovideda wirescreen 
afair,shown more clearlyin Fig.2,comprising a 
multiplicity of.paralel wires arrangedvertically 
and horizontallyto polarizethe wavesgenerated 20 
within theenvelope 2:Thesewires should form, 
as fine a screen as is.mechanically practical,it, 
being understood that the efectiveness thereof 
Will Wary With the Spacing 0f the Wires and the 
diameter. The wires,furthermore,are prefer-25 
ablyrelativelylongcomparedtothe length ofthe 
Waveto betransmitted,i.e.,8 multiple ofap 
proximately one-halfthelength of the operating 
Wave although wires of a length equal to only - 
one-half a Wavelength wil also function. They30? 
areshownsupportedininsulating mounts5,5,in 
such manner thatwires,T, for8,8 appearingon 
opposite sides ofthetubeor device Lareparalel 
to each other,In this manner,the ultra short 
electromagnetic waves.produced by device I will 35° 
be polarized Vertically by horizontal wires T,(T - 
and horizontally by Wertical Wires8,8 thus pro 
WidingtWo bidirectionalbeamspolarized 90°With 
respect.to each other,it being understood that 
verticalpolarization occurs whentheelectric vec-40 
toris?Vertical, and similarly, horizontal polariza-> 
tion 0CCUrs.When thevelectric Vectorishorizontai. 
Since the present inVention is Concerned with: 
polarizing screens,in contradistinction to reflec- - 
tors,the Spacing ofthepolarizingwire screen:5,45°? 
T,8 fromthe envelope2 Will not.becritical. 
Althoughthe device or tube 1 has been de 

SCribed as C0ntaining a Golloidal suspension, it 
should be understood, of course,that thisis not? 
eSSential since compressed air can be used in-50, 
stead,Als0,.the Screen afair is not limited t0 
the construction shown in the draWing,since:it 
can form part of the glass envelope 2 by being 
embedded therein,or if compressed air" be em-? 
ployed withintheenvelope,the polarizingscreen55? 
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2 
canalso be1ocatedwithinthe envelope 2. Where 
the Wires are embedded in the glass envelope 2, 
it is preferred that they be drawn or stretched 
very fine in the manner described in my co 
pending application Serial No. 182.039,filed 
December 23,1937. 
Fig.3 Shows an arrangement for producing two 

relatively Wide,unidirectional beams of diferent 
polarizations fr0m Opposite halves of the device 
or tube 1,instead of the bi-directional beams of 
Fig. 1. The tube Or device l is here shown as 
being round instead of Square,as in Fig. 1. To 
achieve uni-directionalism oftravel of each beam, 
the polarizing Screen consists of tWo groups of 
Curved wires I" and 8",one horizontal and the 
other vertical,each group Curwing around one 
half of the device 1. In order to prevent those 
portions of tube 1 Which are not surrounded by 
polarizing screens from emitting non-polarized 
Waves,the ends of the tube or device are 
encaSed in metallic Covers 9,9. Of course,where 
the 10ngitudinal dimension of the envelope is 
entirely surrounded by the screen Structure,and 
it is not deemed objectionable t0 radiate non 
polarized WaVes from the extreme ends of the 
device,then Such ends which are not surrounded 
by the Screen need not be encased in metallic 
covers? - 

Fig. 4 Shows a CrOSS-Section of the device of 
Fig.3 along the line 4?4. 
One adyantage of the invention is that the 

polarizing device and Screen can be made to be 
compact and of light Weight,thus enabling i? to 
be used as a portable instrument to be Carried 

irby a perSon or on a fast moving vehicle,such as 
an airplane or a boat. The polarizing System 
can also be Used as a radio beacOn on the top 
Of a tall t0Wer. 

It Will be understood,of course,that the in 
Vention is not limited to the precise circuits or 
StructureS Shown in the draWing Since Various 
mOdifiCationS Can be made therein Without de 
parting frOm the Spirit and Scope of the inven 
tion. Device l,for example,may Comprise an 
evacuated electron discharge device (vacuum 
tube),a gaSeOus tube,Or any Other Suitable Ultra 
short Wave tube for producing millimeter or 
Centimeter Waves Of Suitable length. Conse 
quently,the term "spaCe diSCharge device" used 
in the SpecifiCation and appended claims is to be 
Construed Very broadly as inciuding any Wave 
producing device wherein Carriers of elemental 
electric charges traverse a Space. 
What is claimed is: 
1. In a Signalling SyStem having a space dis 

Charge device for producing and radiating ultra 
Short electromagnetic Waves appreciably below 
One meter,the method of signalling which in 
cludeS radiating from two diferent portions of 

,Said device plane polarized Waves Whose planes 
0f polarization are alWays Substantially at 90° 
relative to each other and which travel in dif 
ferent directions. 

2. In COmbination,a Space discharge device for 
.producing and radiating ultra,.short electro 
magnetic waves,and a frame surrounding the 
envelope of Said device,said frame having a 
polarizing sCreen comprisinga plurality of spaced 
parallel WireS relatively long compared to the 
1ength of the Operating Wave Surrounding at 1east 
a portion of the envelope of said device through 
Which Said Waves must pass,said frame having 
another polarizing screen also comprising a plu 
rality of Spaced parallel wires relatively1ong com 
pared to the length of the operating Wave sur 

2,233,950 
rounding another portion of the envelope of said 
device through which said Waves must pass,Said 
polarizing screens being angularly disposed rela 
tive to each other? 

3. In Combination,a Space discharge device for 
producing and radiating ultra short electro 
magnetic Waves,Said deVice Comprising an air? 
tight enVelope enclOSing a plurality of Spaced me 
tallic balls immersed within a colloidal Solution 
COntaining metallic particles,means for produc 
ing disCharge across Said balls through Said Solu 
tion,a plane polarizing screen of horizontally 
p0Sitioned Wires disp0Sed adjacent one portion of 
Said device and along oné of the dimensions of 
Said deVice,and another plane polarizing screen 
0f Vertically pOSitioned Wires disposed adjacent 
another portion 0f Said device and along,Said 
Same dimension,the wires of both SCreens being 
relatively 10ng Compared to the length of the 
Operating Wave,whereby Waves of diferent 
polarizations are radiated in diferent directions 
irom said device. 

4. In COmbination,a Space discharge device for 
producing and radiating ultra short electro 
magnetic Waves,a plane polarizing SCreen of hori 
zontally positioned wires disposed adjacent one 
portion of the longitudinal dimension of said de 
ViCe,and another plane polarizing Screen of 
Verticaly positioned wires disposed adjacent 
another portion of the longitudinal dimension of 
Said device,both of Said Screens comprising wires 
Which are relatively long compared to the length 
of the operating wave,wherebywaves of diferent 
polarizatiOnS are radiated in diferent direc?ions 
from Said deVice. - 

5. In combination,a Space discharge device for 
pr0duCing and radiating ultra,Short electro 
magnetiC WaveS,a Semi?CirCular polarizing SCreen 
comprising a plurality of spaced paralel wires 
Which are relatively longwith respect to the oper 
ating Wave surrounding one-half of Said device, 
anOther Semi-Circular polarizing SCreen compris 
ing a plurality of SpaCed parallel Wires Which are 
relatively1ong With respect to the operating wave 
oppositely dispOSed With reSpect to and SurrOund 
ing the other half of said device,the wires of 
Said first Screen being angularly disposed With 
respect to the Wires of Said Second screen,where 
by there are radiated frOm Said device tWo uni 
directional beams of diferent polarizations. 

6. A System in accordance with Claim 5,char 
acterized in this that the Wires of Said first screen 
are disposed at 90° With respect to the wires of 
Said Second Screen. 

7. fn Combination,a Space discharge device for 
produCing and radiating ultra Short electro 
magnetic Waves,3 polarizing Screen comprising a 
plurality of Spaced paralel Wiressurrounding one 
p0rtiOn Of Said deWiCe,another polarizing Screen 
COmprising a plurality of spaced parallel Wires 
surrounding another portion of said device,the 
Wires 0f Said first SCreen being curved and located 
in parallel planes and disposed at an angle rela 
tive to the Wires of Said Second screen,whereby 
Waves Of diferent polarizations are produced by 
Said ScreenS? 

8. In Combination,a Space discharge device for 
producing and radiating ultra short electro 
magnetic waves,Said device comprising a spark 
gap COntained Within an envelope,an auxiliary 
Spark gap external of said envelope in series 
With Said first gap,means for supplying said 
auxiliary gap with high frequency energy of high 
Voltage,a polarizing screen ofparallelwires which 
are relatively long compared to the Iength of the 
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2,223,950 
operating wave disposed adjacent a portion of 
Said envelope for plane polarizing the waves 
traveling in a particular direction,and another 
polarizing Screen 0fparallel Wires Which are als0 
relatively 10ng C0mpared to the length 0f the 
Operating Wave disposed adjaCent another portion 
of Saidenvelope forplane polarizingina diferent 

15 

sense the waves traveling in another direction, 
both of Said polarizing screens extending along 
the longitudinal axis of Said device. 

9,Signalling apparatus comprising, in COm 
bination,a C0II0idal S0lution Within an enWelOpe, 
Said Solution Containing metallic partiCles,means 
for producing a dischargethrough Said Solution, 
and a plurality of plane polarizing Screens,each 
screen being disposed adjacent to and externaly 
of a diferent portion of Said envelope,said 
polarizing screens extending along opposite sides 

20 
of one of the dimensions of said apparatus and 
having their polarizing axes angulary disposed 
relative to One an0ther? iósènaig?atus having a space dis 
charge device for producing ultra Short electro 
magnetic Waves ofthe order of fractions of centi 

meters,anda purality of plane polarizing screens 
Surrounding diferent portions of the Same di 
mension of said device,Said screens comprising 
wireswhichare Iongrelativeto the length of the 
Operating Wave,at 1east two Of Said SCreens being 
angularly dispOSed to each Other. ? 

11. Signaling apparatus having a Space dis 
Charge device for producing ultra Short electro 
magnetic Waves beloW 0ne meter,and a plurality 
0f p0larizing SCreens SUrr0Unding diferent p0r 
tions of the Same dimension of Said device,Said 
SCreens comprising Wires Which are long rela 
tive to the length of the operating wave,at least 
two of Said Screens haWing their polarizing axes 
angularly disposed to each other. J 

12. Signalling apparatus comprising means for 
radiating ultra short electromagnetic Waves be-? 
1ow one meter,and a plurality of plane polarizing 
screens surrounding diferent portions of said 
means,said screens comprising wires Which are 
long relative t0 the length 0f the Operating Wave, 
at least tWo 0f Said SCreens being angularly dis 
p0Sed t0 each other. - * - 
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