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T'o all enfeowm if way concein:

e it koown that T, Hrsmasn Praosos,
Eathonian zubject, residing in Humburg,
Getmnny, have mvented cortain new and

& ysaful lmprovements in Lhe Conversion of
Atmaospheric Electric Energy, of which the
following ks o specifteation.

Methads of inin ..lr:mp1mﬁr: elee-
tricily h{l meates of metallic netbings sed with
spikes which are held by means of ordinary
or anchored kite ballons made of fabrics
and filled with hydrogen, are in theory al-
ready known, Atmospheric eleciricity olb-
Laind in tliis way has been suggested to be
13 gzl m the form of direct corrent for the

charging of sccumuolators. This kﬂuﬂl:l:lﬁc

however is ot presoat only theorstical as the

conversion in practice has hitherle been a

failure. Mo motans are known of prokecting

2 the apparatus from destrisction by lightning.

The ballsong wsed for collecting the charge

st abao s made of very Inrre size in ¥

te he ghle o support the weight of the me-
tallic notting snd the heavy cable connes-

B Hons, i
Instead of nsing heavy melallic netting as
callectars alfach] to single air balloons of

nrm-r'nmﬂur'r.ing materinls which are liable I:l:}

b torm and are permeabla to the gas, it is

» prupmﬂ to u=e mefallic balloon collectors
which have the fellowing importunt advan-
tn

&

Fes— )

{1 The metallic cases are tnpenetralle
to helinm amil h_-pﬂmgen; tlrey also n:;‘]_'lrmr!nt

3 laree metallic weatlmr-proof collecting sv-
frres, )

(B) Hadio active means amd the like may
be easily applied internally ar. li":‘.!:tr'il'nITL‘_i';
whereliy the ionization 15 consierally in-

40 spegend and therewith alse the T.lﬂ.nhl_]:' of

slmpsphorie electyicity eapable of Leing ool-
loeted,

(e} Such balloom enllectors of light it
der not vequire to bo of Inrge size ns they
have 1o enrry only their own moderate
weight, snd (hat of the condoecting cable we
wire,

() Tl enlive sysbom tlernfore offers _!5!
tle sucface for the netion of storm wed wind
B yngd is resistant and stable,

() Fach balleon can bo easily mised sl
huwrered Ly means of a wincls 5o that all -
praairs. recharging and the like can be carried
put withoul donger during the speration.

It iz further pro d to use 8 collecking
aerial network of wmmru] sprrate colbectors
spresad put in the air sbove the earth, which
collectors are interconnscted by eleclrical
conduetors

Am:d'mght::'l this invention charges of at-
maspheric electrizity are not directly con-
verted into mechanical energy, and this
forms the main diference from previoua in-
vantions, bul the statie electricity which runs
to earth through norinl conductors in the
form of direct current of very high woltage
and low envrent strength Bs converbed into
nhﬂ:lm-d}':mmin oneTry im the form of hjgh
frequency vibrations, Many advantages are
thereby  oblaiped gnd il disadventages
avolded,

The Tiry llig'h valtage of statip a]ml,rin:ity
of & low current strongth con be converted
1'!]' thia ilE'u"Jiliﬂu Lo vollages more suitahle
for technical purposes and of ter elr-
Fent a‘l.l."en.,'!g;l!l.. H.T the uze of ¢ a1l la-
tory eirewits it iz possible to obtain elestro-

rnedic waves of varions amplituede and
Ehereby to incrense the degres of resonance
of such eurrent. Sush resonance allows va-
rious valwes of inductspes to be chosen
whereby again the governing of Lhe starting
anil stopping of mochines driven therehy by
gimply luning the resonance befween ceils
of machine and the tronsformer cirenit
forming the msonance can easily be ob-
tsainod. Furtler, such corrents have the
property of being divectly available for va-
rinns wses, oven withowt employing then for
¢Trivinﬁ motars, of which there may be par-
ticularly mentioned, lighting, production of
Leal and use in electro-chemistry.

Further, with such currents a series of ap-
paratug may be fed withoub direct cureent
pupply throvgh conductors and also the
eleciro-mognetie  high frequensy ourrents
may bo converted by menns of specinl motors
adapted for electro-magnetic  oscillations
intd mechanienl energy, ar ﬁ"‘”.! comver led
by special machines into alternating current
of low frequency or even into direet surrent
af Iﬁgh ]hutunl:'ln[.

The invention is mame paricaludy  de-
geribed with referemee o the l.utnm;mn:.'in!
diarrams in whitch —

Figure 1 is an explanatory lgure

Fienre 2 5 n d:.ugrnmmuli.: view af the
:i:np’fﬂt form.
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Figure 3 shows o methed of convertin
pimospherie elestrical emorgy for use wi

ok, _

Figure 4 is o diagram showing the use of
protective means,

Figare & id a dingrom of an arrangemnnt
for converting karge carrent alrengtls,

Fipure § is o diagram of an areangement
including contrelling means.

Figare T shows mewss wheceby e spack
EnE lengih ean be ndjusted,

bgure B shows a unipolar connection for
tha moetor,

F'rguﬁ-. I ahiws a weak esupled aystom
smitnble for use with small power mators.

Figures 10, 11 and 12 show modified ar-
rangements, L )

tgure 13 shows o form of inductive cou-
pling for e motor cirewit,

Figure 14 & a modifled form of Figure 13
with industive coupling.

Figura 16 I8 an armngemant with non-
imductive mobor,

Figora I6 ks nn arrangomenl swith can-
piing by condenser,

Figures 17, 18 and 10 ave dingrams of fur-
ther modifications. . ;

Figura 20 shiows & simpls form in which
the nerisl netwark is combined with speainl
O vs s il Sl

ignTe shiors mmnticolly am ar-
rangement  switablo ‘?:rn cullecting  large
gquantities of enorgy.

Figura 2 iz o modified areangensent Lov-
iy two rings of collectors,

IPigure 24 shows the connections for thres
r’.ngﬁ. of rollectnis.

Iigure 24 shows a eollecting balloon and
dingram of its connuction of condenser bat-
Eeries

Figures 25 and 28 shom modifed collsctor

balloon II.I‘I"IEI.EN?IBH':E.

Figiee 27 shows a seoond inethod of eon-
necting conductor for the balléan aerials

Figure 28 shows on ante-tranaformer
method of conmeetion,

Fj;_l:um 28 shows e simplesdt form of eon-
struetion with incandeecent cathod,

Figure &0 shows a form with elgar shaped
ballnon,

Figure 81 is o modified arenngement,

Fignara 82 shows a form with enthode nnd
ﬂ]ﬂctmdﬂ. ﬂnlﬂu“l:l [I'I AR THTRTT fl‘lﬂﬂLl‘Ern.

Figare 33 is o modified foren of Figura 32,

Figure 84 shows an ave light collector,

Iigure 26 shows sucls an arcangement {or
alternating current.

Figure 36 shows an incsndesrent colloctor
willhi Narnst lamp.

Figupg 37 shiows o form with a gos Do,

Figare 1 illustrabes o simple dingenm for
converting siatic electriciby into dynamic
encrgy of a high number of oscillotions
For The salte of cleainess in the drawings an
influence mazhine is assumed to ba umpilz:_f-r-d

1,540,668

and not an neripl antenna. 13 and 14 are
eomba for collecting the stabic electricity of
the infleence mochine, 7 amd 8 wee spirl
discharging electrodes, 6 and 5 comlensers,
 an inductive primafy enoil, 10 secondary
eoil, 1L and 12 ends of condieelors of Ll sec-
mlr]’tr:.' eoil TL When Bhe dise of the statie
infleence mochine iz rotated by methanics]
means, the combe collect the elocteiosharpues
cne Lie pogitive and tha ather cho nemtive,
and chargs the eondonsora § and 6 wutil such
n hlg_h petentiol is Iovmed peross the sparl

p 7—8, thot the spark gap ia jumped. As
the spark pnp T—H forus 2 cl circuit
with condensers § and 5, am] industive re.
sisfanee B, ag 8 well known, waves of hi
fhr:qlr.l'mg alectromngnetic ascillutions will
prasE in Lhig cirenil

The high frequency of fhe osoillations
produced in the primary cireuit indmees
waves ‘ol the sume poriodieity in the sec-
ondary cirenit. Thus in tho primacy e
cuit eleciromagnetic aacillations are formed
Ly u;:dumgn of tha apark over Lhe spark
gnpr thes: waves are inaintoined by fresh

wes of static electricity.

BLEI-I-LLI'I-HJ' selecting the ratio letween the
number of tha salls in the prmney and sse-
ondary rircuits with regurd to o covrrect ap-

lication of the co-efficients of vesonnoee

s I.tl{, inductnnes, snd resistance) the
high voltage of the primnry circuit may be
saitahly eanverted into low voltage and ﬂig]b
current strength.

When the asclilatory discharmes in tle po-
mery cirestit becomes weaker or emtirely
r!rl;ms!l_lthe comdenzers ure clharged nmain by
the

tlig r:_]l:nl.rir.l;fa until the accumulpted
chorge agnin breaks down the spork gap.
All this is vepeasted s long e electeioity is

produced by the static machine by amploy-
Ing meclantenl enerey,

m #'_IE'IH_]'!E,I-'I":H" forii of the fheention ik
shown in Figure 2 in which two spark pnps
in parallel are naod one of wlLir.E mny {m
termed e working gup T in Figuee 2, whiks
thie gecond eseves an & snfoly deviee for px.
ceas vollage and consisls of a larger number
of spark gaps than the working seclion,
which paps are arennged in sovies and nre
bridged by very smnll capacities ns i illus-
trated in a,, b, &, Fignre 2 which allow of
uniform sparking in the safely srction.

ﬁgjguiz 2 A irE L :l.n:-!]ial mli.umn for
collecting charges of atmospheric electricity.
13 i= the earth eonnection of the second port
of the spark gap, & and 6 are condensors, § o
primary eoil  Now when through the asrial
A the positive pbmospheria oleetrizity seoks
to cnmbing with e negative chargo to earth,
this i= Fumnhd’l%; (tlee mic gap between)
the epark gaps resistarce of the spark

ip 1 s, s shown in the depwings, lower

an that of the othor safety section which
conaiste of fhree spark gnps connected in
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seriok, nnd comsequently o thres times greater
1ir%nt:nm ig offered by the Iauw-g

Bo long therefore, s the resistamce of
the spark gap T is Mth:“h.dm"lm that
the other spark ve nnoequnl nesisl-
ance with it the mu.r g htaﬂp]:m ooly
over spark gap 7. Should however the

e be inoressed by any influences so
that it might be dangerous for charging
copdensers § apd § or fer the eoll in-
gulation ¥ and 10 in comsoquence of bresk
d,nwn. h]r i enrrect mgl,ﬂ:p,{inn of this i-pm']-l
rp the speond spark gap can discharpe fres

rom inductive effects direct to earth with-
ol eod g the machine,

Without this second spark gap, arranged
in parallel hﬁ“Ekn higher resistance than
the working spock pap iU & impossible lo
collect nnd render available large gquantities
of absctricnl murgﬁl'.a o i

The sction of this closed oscillation cir-
cuil conststing of spark gap 7, two condens-
erd fi and 0, primary coil B, and also sec-
ondary guil 10 is exscily ihe same a5 the
omve deseribed in Figure 1 with the arvan
mwat of the gtatic induckion mochine with
the only difference thal here the second
spurk gap is provided, The eleclromagnetic
high :[Em]uunn}' alternating currant obinimed
can be tapped off from the condunctors 11
and 12 for lighting and ht"ﬁ“,f t'pnrpnnm.
Specisl kinds of motors adapted for work-
ing with thess pecobiar electrical clincges
may bo conneclel ot 14 and 15 which cn
work with stabic electricity charges or with
hﬁ frequency oscillations.

addition to the use of spork gaps
in parallel a second mensire of security 1s
alsn mecestary for taking off the current.
This precaniion consists according Lo Ehis
invention, i the intredoction of and methad
of conneeting certain profective electro-

pks or rhaking coils in the nerial cie-
cuit s shown by 2 in Figure 3,

A gingle slecbromognel only having a core
of the I.E[nnﬁtj]-:rmill & saparatn lnminations
5 eomnects] with the werial

In the case of high wolinges in the nerial
network or ab ploces where there are fre-
quent thunder £arma, saveral such magnats
m}v however ba connectid in series.

n the case of Iatge unitz or plants zev-
eral electro ets can be employed in par-
allel or in serees parallal.

The windings of thes electromngnets
may bo gimply conmected in series with the
aerials. Tn thig case the winding pruterll_ll?'
consiata of several thin paralle] wires, which
make up together, the necessary seetion.

The winding may be made of primary
and secondury windings in the form of o
transformer. The pri.nl.:..l"r winding will L
then stunssted in series with the serial net-
work, anid the secondary winding mare or
less short-cirenited over a megulnting resist-

ance or an indoction ooil. In the latter
case it is possible to regulate to o rertsin
extent the effect of the choking coils, Tu
the further description of the connecting
and consleuctional diagrama the aevial alee-
tromagnet clwke coil s indicaled by a
Hiﬂﬁlﬂ ring 5.

fure 3 ghows the simplest wny of con.
verting almespheric olectricity inte elsctro-
m ic wave energy by the ves of speciol
motors adapted for i oscillatory eur-
ronts or static charges of electrical energy,
Recent improvements in motors for work-
ing with statio charges and motors working
by resonance, that iz to say, having groups
n¥ tuned electromagnelic coopearnting cir-
cuits render this possibla but sueh do ot
farm part of the b invendion,

A motor Ed.mmmh with static
charges will for the sake of simplicity be
ﬂ_jq.i;rmmlt.'iﬂ"j' il enbed bj twa =emai-
circles 1 and 2 sand the rotor of the motor
by o ving M. (Figure L) A is 2 vertical
perial or aeriol nedworl, 5 the safety
Chﬂkﬁﬂt&bﬂrﬂm:f‘!l'ﬂiﬂlmﬂﬂlsnuy
b seen 15 connest wilth the nerinl &, Ad-
jacent the electromagnet 5 the serinl con-
ductor 18 divided into thres civenits, the
civenit 8 givmﬂ!the. safety spark gap, the
circuit T with the wpr]:inﬂ; spark gap, and
then = cirenit incloding the stator terminal
I, the rotor and stator ferminal 2 at which
noconnesstion s mude Lo the earth wire. The
twe spark gaps ate also conmected melal-
lically with the earth wire. The method of
working these dingrams is as follows:

The positive atmospheric elsclric chargs
collectad tends to combine with the negative
electricity {or earth electricity] connected
with he ekl wire, Tt travels along the
aerial A through the electromagnet 8 with-
vt being checked as it flows in the same Jdi-
rection as the rli.l:'.*;:dl :ﬁ;:“m Furlher, its
progress 15 armest twoe sparks sups
pleced in the way and the slator eondonser
surfaces. The stator condenser surfacss nre
chavged wntil Lhe elwepe 1= prenter (han
thie registance of the spark ga g, wheren o
u spark springs over the spurk gap T and an
oaclblatory charge iz obtainsd as by weans
of the motor M, stator surfaces | and 2, andd

!I'I{iﬂ.[r 7.t elosed oscillabisn cirenit i=
obtained for producing the electromacnetic
pexillations.  The mober here forms dhe ea-
pecity and the necessary inductance and e
sislance, which, as iz well known, are neces.
sary for oonverling stalic eloctricity into
electromagnetic wave energy.

The discharges formed nre ennverion ints
mxechanical energy in special moters and can
not reach the nerinl nolwor hy.-' reason of
the electromagmet or choke. If, howover
when a sparde springs over the spark gup 7
a greater quuntity of atmospheric electricit
teks Lo flow to cartl; o counter voltage B
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induced in the electramngnet, which is

reater the more rapidly and strongly the

o of eurrent divect to the earth 1a Iy
the fenmelien of this opposing voltage o
sulficiendly high resistonce is nifered to the
flow of atmospliecie electricity divest i
parth to prevent o sheat ciresit with e
enrlii

T cirenit contnining spock gop § having
a differenit wave lenath t'rJIL'u:'h is ot in Teso-
pangee wilh e mutocal frequency of the
meeter, doer pot codanger the molor wed
gorves as soewciby npninsb exerss voltrgre,
wihicli, ns practical experiments have shown,
anay slifl ariee i oortain cases, It ean b
condwelarl] diresd to earlh toeeugh this spack

E!Fn the dingram ilfustialed n Fipure 4 the
gpark map T 15 shonted acress condensers G
znd 6 fram e matar M. This eonstruction
aMards wainly a better insulation af the
mictor ngninnﬂ FE ] l.'\-n"_-l.gh and 2 aniform
exeitation theougls the spark gap T.

In Figwee 5 o diagram iz illusteatod for
transformiang fnrge current steengthe which
may be emploved direct withond motors, for
cxample, for Lighting or heating parposes,
The main differeneg s Elal here Lo :ﬁrru
pap congists of & star shaped dise T whicih
cin molnte an its ewn axis and is eobaled by
o mokar oppnEie xi:rni:tru"l! fitkedd alnctroclnz
T Wlisen sepavale painis of slars face ena
ancther, dizchavges taks place, thus forming
an cecillation civeuit over condensors § and
G oand imlnctenoe 3 Lo oscillatory disclincpes,
Tt is evident that n molor may alss Lz eli=
vectly commested to the ends of the spival %,

The conslruction of the dingram =leen
in Figure § permits of the aseillation circuit
of the moter being connected with on in-
ductin eoil. Heve a vegaleting indective
resistance 15 inteeduced. for connter-acting
excens vallaged in Lhe mater. Dy culting tho
repuirnte enils @ (couplerd inductively to the
aovial} in or et the indnefive action on tho
apdnr many be mors ar bes ineresed] or
vacialle serinl netion moy be exected on the
wdeillation eircuit,

T Fagmea ¥ the oseillotion elvenit is closed
ﬂum!‘,gh e carth (B and T,). The spark
map T omay be prolenged or slocleasd Gy
FATe Or !-I":TTE:I' FI'II1 I.'I.l: Rt b LH.'iII.}_F .'-Im".'[‘]:l'
onmnectad by means of a rontact arm 7%,

Diagruem 8 shows a uaipelar connection of
the motor with the aerinl fetwork, Torm
two ascillntion civenits are closed through
e swme mnlar. “1ie At ossillation circaik

maeq Trom acrial A {heongh clectromagnet

. poink i wmsdiielnnoe 1 te e earkhy con-
denser § and further, aver spark map T 1o
il aorial cradenzor 5 amd back fo @ The
soogl mecillation civenil sfarls from the
aerinl conddeniser T oot Ehe point ' over thae
inductanes 0 to the sarth eondeneer 6 at the
probut #* and thronglh the condenser 6 over

1,540,008

thw spark ,I-e;- T baclk ta =7, T inotor itsell

s inserteel bebween the Lwa points of the

spuuck gap 7. From this arvnngement slight-

lJr damped oscillation wave curvents are pro-
meedl. ) )

In the diagram Mustraled in Figure B o

loosel§ W“ELHI systemy of connections s if-
fustrated which is assumed to be for small
motrs for measuring porpases. A Indi-
cates Ehe aerial conductor, 8 the electpomag-
met in e aerinl conductor, § the imluctonce,
¥ the spark prap, 5 and ¢ condenzers, E the
carthy, B the meler, and 1 and 2 stalor con-
nectiens of the meter, The mater i di-
't'l'."l.'“_"f medallically connpelod with the oscil-
lation civenit.
_ In Figure 10 o purely inductive coupling
s employed for the motor circoit.  The mo-
tar is connected with the secondary wire 10
as may ba seen in Figpure 11 in a somewlat
modified dizgram  connection. The same
HI slies to the d,i.ugll:l.lu ul 1'1ig|,|r|¢. 19,

a dingrams hitherto desceibad prefer-
ebly allow of motors of small and medinm
stremath to be rated. Tar largs ngere-
gzles, hownver, they are too inconvenisnk as
the consEripetion of Ewe ar mare oseillstion

cireuits for larre nmoants of energy e difl-
eult; the sovernimg is still more diflleult and
the danger in Bl'l.'it.t'lti.u?,: wit o off s pronter.

A means of avercoming such diffienlties s
shawn in Fipnre 1%, The ascillation eieeuid
here 1une etarting from the point @ uvor con-
dtenser B, variablo indnetanee 9, spark gep
7 and the two segments (3* and 4%) form
ing arms of @ Whealstone bridge, back ta =
If the motor &= connected by brushes 3 nod
4 transversoly to tle bwrg arms of the bridge
a5 shown in the drawings, electromugnetio
cecilladions of equal sign wre indoeed in the
etotor sucfoce: 1 nnd B ond the motor does
not rovelve,  1f however. the brushes 5 anil
4 are moved in eomtmon with the conduct.
inr wires 1 and 2 which connoect the Lirnshes
with the stster peles a cortain alicration or
dizplacement of e polarity is obtained and
the pter commenses Lo revelve.

The magimun nelion will resolt i ane
Tl 3 eomes on the contenl sparking con-
tact T oamd the other brush 4 on the I_ku'l. E.
They nre however, useally in practica wod
hronght on to the contral contact 7 but only
hald in the path of the bridme spments fn
and 3 in order not to connect the spark gaps
with the motor ezaillation civauit.

Mg howewver, the entire oscillation encrgy
ean Phereby pot sl an Uhe motor i is betber
Lo cacry ol the same system nooord ing o the
dingram 14, The disgram 14 Jiffers from
tha foregoing ouly by the motor not Leing
directly metallically connected with the seg-
meals of the commutator, bt enly o pri-
mary coil & which induces in o u-ammllnr
enil 10, eurrent which feeds the mobar ]'}
aml takes the place of the ratar, By this
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arrapgeinent 1 good bransforming action is
olabninml, o lmose coupling and alss an os-
citlotion circuit withont & spark gap.

In Figure 15 the molor is nel puraly ine
ductively as in 4, bok directly metallieally
Lesnched off from ihe primsry coil [at =
and 2} alter the primeiple of the auto-trans
formar,

In Figure 16 instead of an inductance s
coabenser G is o similar manoer, and for
the =ame object inserted ledween the seg-
meads 3 nnd 4% This has Uw advantoge
that the segments 3* snd 4* nomd not be made
ol solid naetal Lt may consist of spiral eolls
wlmrch:' i mory oxact latron b pﬂu‘ibh
and fartler motors of high inductance may
Le emnplayed.

The nrrangements of Figures 17, 158 and
1% may b employed for nse with resonanes
snd porticuloely with industion sondenser
muotors; ledween Lhe Inrge stalor indnetinm
cundenser snrfaces, manll reversing pole con-
densers are connected, which, a8 may be seen
foom [iguees 17, 18 and 19 are bed bogeller
to enrth, Such reversing poles have (he
sdvantage that with lamgm gquantities of
electricnl energy the spark formation e
bween the separats ascillation cireiuits censes,

Figure 10 ghows a further method which
prevents elsctro tic oscillations of high
memler of slternnlions formed in the oscll-
Iation eirenid siriking back to the nerial con-
dueter. T s based on the well known prim-
1'i|.|]r,. that a IAETEIry ]n.mp, one plecl af
which iz formed of mercury, the other of
aolid metal such s stee] sllows an ale-tric
charpe to pass in only one divection from
e mercury to the sleel and mob vioe versa,
The mercury clectrode of the vecuum tube
N i Uwrelore connected with the serial
canductor and the steel electrode with the
aecillntion circuit.  From this it resnlés that
clormes can poss anil from the acrinl
thiongh the varaom tube to the cacillation
cirewit, lat et wiee wversan.  (laeillatioms
whieh nre forined on being transformed in
the oscillation circuil conoot pass to the
aerial eondnetor,

In practice fhess vacoum tobes most be
vonmnected bolind an -Elnw.[.mml.gnﬂ a5 e
latter 2lone affords no profection agninst the
danmer of lphining.

As pepneds the wse of spark gaps, all
arringements a5 usel for witeles feleg-
r.||:-'|r}' inay Lae O vovnse the :|_:l|u']-[
gape in Inrge machipes wust linve o sulki-
ciently large surface, In very lavge slations
they nire eealed in ligund cacbonic aebd or
Lwekter itk in Tiguid ||i:l:nnge:||| i 'h}'l:h"ﬂnlt;l"l'li
i mest enses Bhe rouling may alse take
|'|'||'|.-|"-a weEnTE of !:lrlurrﬁ[ﬂ low homnlogrues
of the'metal sevies or by menns of hydm-
carbons the freezing point of which lics at
hebwean 007 C. and —40* 2. The spark
gapr casing mnst nplse be losalated nwd be of

5

suflicient slrongil fo be able to resist an
presgure which way avise, Any undesirable
excess ggper-pressure which may be fo
must ba anlomatically let off. T have -
ployed with very good resulls mercury eleg-
trodes which were frozen in liquid carboniz
acid, the cooling being maintained during
Tllr”b'[-lr'lﬁlmn from. the outside through the
walls,

Figure 20 is ona of the simplest forms of
cunstryction of an neriol network in com-
binntion witl o r5, transforoses and
the lilee ilinsteated diagraminatically. E =
Lere the enrtl wire, 8 the safely spark gop,
T the working spark pap, 1 2 the stator
surfaces of mobor, 5 & condensor batlecy,
5 the Emt.m:tiﬂ magel which iz connected
with the coil in the serial conductor, A" to
A" merial antennm with collecting balloons,
B horizonts] collecting or conbecling wires
from which, to the cantie o number of cop-
nectino ran.

The actusl colleciers consist of metal
sheaths preferably made of an aluminiwm
|r.|n..n|ﬂihm_ alloy, and nre filled with hydro-
gon or helivm and sre attached o copper
ploted stesl wiree, The size of the balleon
iz selected so (hat the actunl weight of the
balloon and the weight of the conductin
wira ig supportad therely., (O the lop
tha ballean aluminiuvi spiles, mads and
E’jldmi in i aplmll.] nEiLnner h!rninn.:l'l‘er dc-
seribed, are arranged in order to produce n
I:rﬂql:l.ful;-l.ur Bedion. Sinall gugntkities of
radium preperations, more  particularly
polaniwm-ioninm or messthorinm prepara-
tions considernbly inerease the jonization,
ancd therewith the action of theer collectors

In addition to metal balloons, fabeic bal-
loons which nre mg:'fmidl? meotal conted
according to Schoop's mets] spraying proc-
e, oy however nlsa be qmwrl?'or]- A
medallic enrfoce may alse be prodused by
lacguering with metallic bronzes, preferably
according to Schoop's spraying process or
lacquering with metsllic hronze powders in
two clectrieal series of widely different
minkals, because therehy the collecting effeut
in comziderably increased,

Instead of the ordinary round baolloons,
elongatad cigar sha ones may be en-
ploved,  In order nlse to viilize the fric-
tivuial ene of the wind, patches or slrips
of non-conducting substanoes which pro-
iflwee elerivicity by friction, may be nttached
to Ui metallized balloon serfaces, The
wind will impert o portion of s ensrgy in
the form of frickional electricity, to the
balbeon enshag, and thersby the coliocking
ellcet 19 anbstantially increxsed.

Im pﬂ:f.ﬁ-m hnwn‘n.r., e 'Hf_r'h towers
fup to 30 metres iz folly :lrryhrliﬁail:ula} may
b employed a5 antenme.  Tn thesa lowers
copper bubes rise frealy further alove the
top of the fower. A pas lawp secored
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inst Bhe wind is then Lt at the point of
t’ﬁlmppﬂr bube and 2 netbing 15 secured to
the copper bube over the Aame of this ||1|:H
to form o eollector. The zns s numw:{
{throuegh the iterior of the tuba up to
gammit.  The sopper tube musst nlbsn-
|||.‘|;{l|_'|.I pmlﬁ.l‘cﬂ fram maistire al Hhe FI]I'l!."E
at which it enters the tower and nkso cnin
must be provented renning down the walls
of the tower which might lead to x bnd
votnsirophe. This is done by Lell shoped ei-
targamenta which expand donwnwards, beine
arvanged in the tower in the form of high
voeltogs insulators of Siamese pogodas

Eprfinl ntienbion miet be dovntid to the
foundations of such towers, Thoy owist be
well insnlated fioan the granml. whicly may
T ahtained first. #im ding o laver of
ponerete ina box form to a sufficiont depth
in the groond nnd inserting in this an
nspholt lining and then gloss Briclks cast
abont 1 or @ metees in thickness, Creer this
in g €hers is o ferro-conerete Tayer im
which alone the melsl foot of the lube is
gecurel. This concrele bleck must be ot
least 2 metres from the ground and be fully
prolecied al the sides by a womlen sovering,
from moisture. In the lower purt of the
tower & wood or =lass howse for the larage
condenzer botteries or for the molers moy
bie corstensted. Tn order to lead the earth
connection o the gromnd water, a well in-
sulated pit constructed of vitreous Dricks,
mnsk be prnriﬂ:'ﬂ. Hawvernl such lowears amn
erecked at distances apart amd con-
nected with n horizontal conductor. The
hiorimzeatol connrecbing wires may either run
directly from towes to tower ar be carried
an bell shaped insulators similar to those in
uzn for hiAl vollage conductors, The width
af the nelworl: moy be of any stitable size
and the connection of the motors can take
pluce ol any suilable places,

In arder tn eollect lorpe quentities of
electrizity with fer aerials it is well to pro-
vide the nerinl conductar with battevies of
comdensers ns shown in gwe methods of con-
striction in Fignres 21 and 22 To Figire
21 the botieries of condensers 6 ouve con-
nected on dhe one hand with Lo asrial elee-
tricity collectors % iy the aerial esnduclor
A, anad on e ofler hand inbersonnecied m
reries with nn nnmnlar eanductor  from
which hordzontal eomductors can ba the cen-
necting points C to which the earth wire is
cannected.

Figura 22 ghows o sinilar aveangement.
Shwuld two such series of antenne nngs he
shawn '|:|j = wolbtmeter to lave n Iur}__-'[" il
fevence of potential [for exanple, one in the
monndnins end ene in the plain} or even of
iifferent polarity these differcnees mny be
cinpEnEated for by emnecting aollisient]s
lures condansar bolieries {5, #% 5] by means
of Maji star comduetors T awd TH. Tn Fig-

1, h40,BRG

wre 35 a conmection of thies such vings of

collectors o form & triangle with a cendral

eondonser battery is 1llustroted, )
The condensor batberies of sach large in-

sdallation®: mosk be cebodedm] in I]q'.lnzﬁud ¥

gases or in liquida freezing at very low
temporntures,  In such cases a portion of
the otmosphoeic energy mnst b employod
fur liguefying these gases. It is nlso profer-
able to ermploy pressice. By tis means the
eondenser surfoces may b diminished, aod
still allow for large quantities of & i
Lin sh;lrr:n:]I secure agninsk hrr_l.h]r.-'rm- nr
srnaller Iﬂl}il:ﬂ.llrl.t..lun_ﬁ (AT IS of _'ﬂl-!
condensers in well nsulaked oil or The ]:hﬁ
aullices. Bolid substances on tha other han
canfot be emploved ag insalitors.

Tha arrangennt in the diagrams hithorto
doscribed veas alwaws sueh that the con-
denser balterics were conmested with both

los dirvelly to the serial conductors. An
impraved disgram of the conneciions for
chtaiming  atmospheric olectricty for e
e deiimer bollerms s lvowerer, been foancd
to bo very mdvantageous, thiz arrongement
consists in that Lthey are conpected by only
ane pila |{uni]:.11:|1:L::}‘r ta the pollscting, net-
work., Such o method of armngement 1=
very imporfant, as by means of it 2 constant
current nnd en increase of the normal work-
ing pressure or vol iz obtained. If fer
exame a collecting ballven worind which is
allovesd to rise to o Deight of 200 mebres,
shaws 400 rolls abhove carlh 1.'|,'.||.I:,|:||,E1a-.I in
practice it has been found that the worlkng
voltage (with o willidizwal of the power
nu:urﬂirﬁ to the method horeinbefere de.
geribed by means of oseillating sparic gaps
aecl the Llee) is only about 400 velis  Tf
hovwever, Ehe capaeity of the condenses -
faces be inereased, which capnecity in the
abore menticned ense was egoal to that of
ihm crr“n:-rrt'mﬁ surfoen of the halloon acriuls,
to double the amonnt, by connecting tlhe
condenser batteries with anly one e, e
voltaze rises under an equal withdeawal of
aiicvent mp Lo and beyond SO0 vali= This
can enly be aseribed {0 the nvonrnbls setion
of the connecting method. o

In addition fe ths sebstantinl improe-
ment it has alwo been found paefernlsle to
insert sheuhle induetances with eleciromag-
nets el B plaen the eapacities prelernhly
bietween two smch eleckremnemets, Tt has
alan lemn fonnd dhat the vseldl action of
such condensers can be forther inereased if
i _i'lll‘ll:1ﬂ1.-ir:lr.| enil be connecled ns mluctive
resistanens do the uneonnecded pole of the
comdenser, or sbill Letter iF fhe onndenser
itself he madse n= an induction eondenser,
Such o condenser may be compored with a
spring which when compressad carries in
itsell accomulated  force, which i€ agan
oives off when relpased, Tno charging, a
charge with veversed sgn is forewd of dhae
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other froe condenser pole, and if through the
sparlk gap o short civenit resolts, the weat.
mu'n.tzﬁteuurg}' is agein given hu.nk SN
now now quantities of energy are indused
ab the condenser pole conmected with the
condiector netwark, which in fact charges
with opposite signs to that st the free con-
denser pole.  The new induced charges have
of pourse the same sign ws the collector ned-
work, The whole vo n in Ehe
aerial ig therely however . In the
same space of time larger quantites of
I'n ILre .ﬂ;llmll].‘ﬂl En II! I..IH- Case
without such inserted comdemser hatteries

In Figuves 24 and 25 two different dia-
prams of mnnections are more exs illues-
Leaded, Tigure 24 shows & collesting ballson
nrud Ly 'Llilmm of the conpections to earth,
Figure 25 four collecting balloons and the
parallel connection of the condenser bab-
tories balonging thereta,

A s Uwe collecting balloon made of an
alwmininm ium alloy (electron mebsl
magnaliuvm] of a specific gruvity of 1.8 wisl
a thickness of plabe 1 to 02 om. Insides
there are eight vertlenl ribe of T
shaped section about 10 &0 20 mm. in height
and abont & mm, in thickness with thtu:m-
jecting part dirdcted inwards (indicated by
a, b, e, d and so forth); they are viveled b
gether to form a firm sheleton and are stiff-
el in o hotizontal direction by two eross
riba.  The riba are forther connected with
one snothey nbernnlly nod teangversely hi]r
mexis 6f Lhin steel wire, whereby the bal-
hmm sihtaing t power of resistance and
elasticity. Holled plates of 0.1 Lo 0.2 mm, in
lnickness made of magnalium alloy are then
cither sobdrred or riveted on Bos skeleton
so that o Paily metallic caging wilth soouth
externsl surfure 15 obtained,  Well ailvered
or coppered alamininm plated steel wives cun
rrom each vib to the fasteaing ring 2. Fur-
thes, e copperod stee] hawser Lo preferably

T {wistool out of separate thin wires (shown in

an

chittesl lines in Figure 24) and wlhicls st
he long enough o allow the balleon to rise
it Ulee desived lsebghl, beads to & metal mallor
ar pakley 3 amld from thenee to s winch W,
well alated from e sarth, By meaas of
ilis winch, the balloon, which s filled with
hydragen, or helinm, zan be allowed o vise
tir & switalile height {300 to 50 mebres)
wiel |.ll1u:|;.'|:|l ty the gh:-lll.‘u.] far h.'i.‘]l..in:tillg{
0 TR[MITE

The actwal vwiwent is laken  divactly
thrangh a frickion contact from the ntal
rallew & or Teom the wiee, or even fram the
winch or ::h'.lllhlu::'nu:l_ll' froam all #lyzen h:I."
miming ol Denshes (8, 3 amd 3*).  Devond
e brozles the condoctor e divided, the
poths being :—firstly over 12 to fle safely
spark gap 8, Teom enee Lo the enrth con-
thactor B, amd secomslly aver ele:tromagct
B1 point 13, to o second boose electromaygiet

7

having an adjostable coll 22, then {u ihe
spark b oand to the seeond enrtl cou-
dMnrkE'. The actnal workiog cirenit is
formed tlieough the spark gop 7, comlensers
S oand 6, apd through the primpey coil %
lwere the static electricity formed By oseil-
latory dischs iz aocvmulated and eon-
vertd Ints hish freguency elecironngnet ic
cillations.  Between the eledAmmnagpets B
nmel 5 ab tlhe crossine perint 13, four con-
denaer halleries s =l1l|'r.u|um| which s
only indicated dingrammatically in the
drawings each by ene condenser.  Two of
thess battecies (16 and 18} are made os plote
condensers and prolonged by regulating in-
duetion eoils ar spitals 17 and 1% while the
two others {21 and 21) are indwdion con-
demeers. As may he seen fram the dowings
ench of the four sondenser bntberies 10, [H,
21, 23 iz commectad only by ome pols o the
aciial or to the colleclor conductor. The
seeend poles 17, 10, 22, 24 are open.  In the
case of plate condenstrs having no induckive
resistance an induection epil i= inserted. The

T

TA

alijecd of such a spiral ar enil i5 the -ﬂi-nplm.- o

mont of phase of the induction eurrent by 14
periode, wlilst the charging cuerent af the
vupndenser pedes which lie fees in the nic,
works back Lo the collsdor aerial, Tle con-
seguence of this is that in discharges in (he
collector aeriel the hock indective sction of
the fore poles allows a hizher valtgge to lae
muintaingd in the aevinl eallecting cone
ductor than woald otherwize be the case. 16
hag alsu been found that sech n bools action
liss on eitremely favourable sffaet on ihe
wear of the coptnets. OF conrcse the inde-
tive eflecl may hee rr'.gn]n!.ﬁl] al =il withip
tlw Tinits of thie size of the indartion coil,
the length of the eoil in artion being pd-
jztalla hy means of wire connection with-
oul induciion (see Flg @4 No 20},

& and 57 mny alse b provided] with seel
regulating devires in the ease of 8* (illns-
trated by 11}, It excess veltase T Diocnesd
it is eondeckzd o egeth througl the wire 12
ond apark gap 8 or thoongh any ather ouit-
able apparnins, sinee this formation woald
be dangerans for the other apparatus.

The netion of thess condenser hotteries has
already been lereinbefore desceibed.

The small cireles on the collestor Talloms
indicaln places st which zinc amalgnm or
zolid amuiguun o gther photoelesbrie acting
metals i e fron of sl patches inoex-
bremely thin Inyers (00 to 06 mun. in
thivknes=] ave applied to the balloon cnsing
of light metal. Soch metallic patehes moy
also ba applied o the entive Tallaon ns well
n= o greaber thickndss to the mnr]u-:'li.u_g
petworls, The capacity of the colleclor i3
therelyy  eonsicbernbly strenglhened at the
surfaca.  The greatcst Tosa ke affect in ool-
lecting miny e oltnimed By poleninm amal-
gums wnd W likee O the surface of Lhe
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eollector lnllovn metal points or spilivs e
ubso fized along the nbs, which spikes serve
particularly  for collecting  the  collector
chorpe,  Binee it is woll keown that the ve-
sistanen of the .-q:-il:ru: b lesa the sharpeer flin
spike ig, for this purpoese it is theeefove ex-
tremely  imporiant ta employ as  sharp
wpikes as porsitle,  Experinents made ns
vegride (liese hove shown Cint Ul forins-
tiom af e body of the spile or point alse
plays a lavee part, for cxample, spikes made
af lars or rellers with snoestl sor fﬂl‘t‘?,
have a neiny times grester poinl vesislbance
as collector avewmunlator spikes than thass
with rough srfnees. Varions Innds of
spike bolies hiave besn expevimentod with
FEE the eallectar balloans heveinbalore men-
tioned.  The lest vesulis were given by
gpikes which were wmade in the following
wav., Fine points made of steel, copper,
nicksl, or coppar nml nickel allsys, were fas-
tened topetler in Tondles and then placed
a8 ol wilth the points i s suitabie elee-
trolyle {preforally in vdrochlocie wenl or
muriate of iron selutiers) nnd so frented
with weak enrrent ot 2 éa 5 valts prossuee.
Aftor 2 to 3 hours aceording fo the thick-
ness of the spikes or pins the peints becoms
extremely slinep and the badiss of the spikes
have n I.'I:I-I:j[l.l atirfoce. The bundle can then
be romoved and the ncid washed off with
waler. The spiles are then placed a8
ealhade in a hath consisting of solution aof
gald, platinem. iridinm, paladinm ar walf-
enm salts ar theiv componnds and ecnted
ab tlig eaflondde pnlvanically with & thin Taver
of prociose metal, whiclh must bowever be
snfficiently firm fo protect them from ni-
micEphierin axidntion,

el apiles act ot & 20 fold lower vollage
aluwsl as well ps The ||Hf._‘.‘l.l'|l!| Finest points
sl T meclgnieal means,  Sdill bebtor ve-
sulte ner oldnins=l of [ml-lmlllm o rduim
Faltz are nokidedl to the malennie bath when
forming the protestiva layer or conding,
Znch pins have o low pesislanee at their
points and even at one volt and still fower
Jressrns hnve um axeellent colleclor action.

Tn Fignee 24 the theee unconnestel] pales
are niol enveeelod swith ooe another ia KT
allel,  That s quite pessibla 1 praciies
weid ek u.:lrﬂ'ing il ]lri.l:ur:i.['ﬂl." al the fres
pele. Tt is abao preferable to inferoonmed
1 Il-.1r:|'|||,"| In & conunan eallector netwerk,
g weries af enllocting asvials,

Firwe 25 fhows o dingram for sich un
itallalinn. A% A% A AY are fanr naefal
enllectar Balbons with gold or i
;:rnl:eu_l_ ﬂ]:llbL:I_'!-i wlingh  wre r]l:r:hm]:.'l!i-.".'ﬂ'l:'.'
made in tle presence of polonitm emana-
fiong or vacdiom salta, which apikes ar e
Alrs are eonnected aver Tour eleclre masmels
M BB Uheensh an ammler conducter
. Frowo thes annoalar eendnetor fonr wires
i over four further electromngoels 57

1,540,008

&k &, 5 o e sannerting point 15 There
the endurlor s |_:|_i1.'4'|.'||:~:|.. o Dbl [l:lﬂil‘lﬂ
over 1% aml the safely spavk ap B to the
enrth at B the other over imdvcbive resist-

nnoe J and working spatlt gup 7 to the eorth 7

at Fr The working civeuit, consisting of
(ha condenser & pnad 6 ouml o msoRance
meator op o conddenser nsetoa AL, sncly a8 here-
inbefore desevibed, = conpecled _EI1. pros-
imity round the sparking gap section 7.

Insfesd of |_'|i|'q.-:,:|,]:_l,' |.'|:|:|l|l.-.'1i.L'|g: thie oon-
denser maotor of course the peimaey clreait
for ligh fiegeeney oszillatery corrent moy
alsa Le jneeitocd,

The eondenser Tabberies ae conpecbed by
onie ol to e anoular condnstor 1§ and ean
be gither mdnetionless (10 nwd 18} or aowde
ag Indnetion condessers s ghown by 21
and 25 The free poles of the indnctionless
condlensers ave indicated by 17 and 19, these
of the indeckion condensers by 22 ond 84
As mny beoseen Drom the denwings all these
pales 1%, 22, 19, 24 may be blevesinected
i pavallel fhrongh & seeond annolar con-
ductor withont any fear that thoreby the
principle of the free pole connection wall be
mnjured.  In additien to the advanlages
already set forth the porallel connectinn
ala allows of an equolization of the work-
ing pressure bn the ealive colleactor netwerk,
Hmtnbly constructed and caleulated mwclwe-
tion coils 20 nod 20 may alss be ingerted in
the annular condnctor of the free poles, by
means of which a civenit mny be formed
in the seeondary eoils 27 amd 28 which al-
lows cnrrent Prn-cllwmfl in this nnnmlar ron-
iuctor by fuctnztions of the charges or 1he
like pppearances to bo measweed or aflior-
wize utilized.

Asrording to what has been hereinbefors
gated sepamle sollector ballopns muy la:
COqum al eouoicdistant stationa distribuated
pver Ehe entire couniry. eithor connected <li-
rackly with one anoiber metallically or by
menns of intermediazte sultably connected
candenser batieries Eheovgh lngh voltaoe
copductors  insalated  fram  earth. The
statia n'[-:ELr'll:'llJ.' 15 ronverted throush s
spark ".____'I]; into dynamic energy of o high
nuifaber af aseillntions and mny n sch form
be conpled ae o eource of onergy by means
of a suitable method of eninecling, virines
precantions being slsprved _and witl sge-
aipl I:'-Eﬁ-_1l'[.‘|l.i1'r||.‘:. e wiies 1|_l;j_|f|||1_l_rL Fromt
the collostor ballesans Lave hitheris been
connected theosugh o anewlar  conduetor
without this Tesm crmmieeling, whiel can
b remarded as an endless idaction soil, be-
i.l!'lg ible Lo exerl iy anclini on the whaole
romdluctor sl'st['m.

Tt bias meoow bicon foonel that if the nelwork
comducbor conneeting the aerial collector bl
loons with ope anather 1w nod made ns s
gimple atnular cmafocior, bt proferably
short civénited e the form of coils over o
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condensar baliery or sperk pap or through
thermionic tubes or valves or sudiens, then
the toisl collecting network exhibits quils
new properiies.  The collection of slmos
pheric glectrigity s ﬂmrnhﬂy nob ealy in-
creased but an alternating feld may bo eas-
iy usid i the colleclor network.
Further, the stmespheric electrical forces
showing themselves in the higher regions
may alse be directly obtnined by induction.
In Figures 26 and 28 a form of construetion
im shown on the hasis of which the Twrthar
foundations of the method will be more PRT-
ticnlacly explained.

In Figure 86 1, 2 8 4 are metal oollector
ballooms, 5, 8, 7, 8 their metallic aerial con-
duclors l.1'||:] T tha rotlunl colbsctor network.
‘This consists of five coils and is mounted on
high veltege meulatocs in the nir, an hgh
vollage masts (or with a svitable copstruc-
tian of eable embadded i the eacth). Ome
coil has a dismeter of 1 to 100 km. or more,
B oand 8 are two protestive electromagnels,
F the second safety section agminst excess
voltogre, T ils earth conductor end E Lhe
parth conductor of the working section,
When an absorption of static atmosplecic
electricity is affected throngh the four bal-
lgom collartors, the cucrent in order te reach
the earth conneclion E' must flow spirally
thraugh the collector network over the elec-
tromngnet 3, primacy induction coll f, con
ductor 14, ancde A of the sudion fube, in-
eandescent enthode K, as the way over the
electromegnet and safely =park ﬁIEF offers
cansidecally gpreater resistanes, wing Lo

the fact that the secumulated corrent flows 9

in one direction, an electr tic altor-
Mthflaf:lud iz produced in the interior of
tlee co r nebwork coil, whereby the whaole
free elsctrons are direcled more or less into
ihe interior of the ooil. An incre i omdi-
EMI.:I:; n!!uua ttruuphmm'iitihmﬂ:um pra

uerd. In conssquetcs i ints
ranunted on the collector balloon !.hF:w &
consicderably reduced resistance and there-
fove incressed sistic charges bebween the
paints on the balloon and the surrounding
stmasphere are produced. The result of
1il|jt is o considerably imcreased collectar ef-
[

A seound effect which could not be oh-
tained otherwise is obiained by the clectro-
magnetic :um“;ri; flald which running
{.ru.l‘!ll.!] Lo ﬂ?! ER sarfoce, sels mare or
s with o diminishing or increasing effect
on tho earth ic feld, whereby in the
case of fAuctuations I the current o refurn
wnduction ¢urrent of sign is always
prodoced in the collector coil by earth map-
netizm, Now if, however, a constantly pul-
safing eontinuoes alterneting feld s pree
i ws slated in the above collector net-
warl [, an ﬂternnltiﬁ current of the sama

pevivadicity ie prod nlso in the collecting

nelwork eofl.  A&e the same ollernating Geld
ia further transmitted to the acrial balloon,
the resistance of its poinés ks thereby con-
siderably vodunoed, whilst the collector ae-
Lion b5 ponsiderably fnereased. A farther

wdvantage is that pesitive alectrons which

collpet on the metal suefonces during the con-
VRERWT irbko I;]J'Illlili\: aurrenk ace m H5i-
called drop of potential of collactor

aren. Az an :l.].tmnr.ing fheld 1w poesent, the
negralive jons surronnding the collector sar-
faces, when disharge of the collector sur-
faces takes place produece by the law of n.
duction, an indoetion of reversed sipgn on
the collector surface and o forth (thal s
Lo say agnin & positive charme), Tn addi-
tion to the advan hereinbefore set forth,
the consfrustion of conpecting conductors in
eoi]l form when of suficieatly large dinm-
eler, allows of a utilizalion of en aris-
ing in higher regions aleo in the simplest
way. s 15 well wn electric discharges
frequently take place mt ver elrrn-
tipns which may ba obsery . siuch as St
Elmo’s Bres or northern  lights.  These
enargy quantities have not been able to be

wtaliged “.:Egm now, By this invention all
these kinds of energy, as they are of an
eleclramagnetio nature and the direction of

the axiz of the collestor cails stands at right
angles to tlie earth's surface, can e more or
less _ﬂﬁmrhd in bhah;lﬂp‘;;y &8 & recslver
in wireless belegrap I WEVES DO
from u far distance.  With a large diameter
of the spiral wmu o connect large
gurfaces and ¥ Lo take up also lurge
wantities of energy.
It is well known that large wireless sta-
trons in the summer moenths, and alse in
the tropics are wery frequently unable to
receive the Is im wenes of inter-
ruptions which are cansed atmospheric
electricity, und this takes place with vertical
coila of eoly 40 to 100 m. dinmeter. 1f oo
the contrary horizental coils of 1 to 100 lun.
dinmeler be em Iogﬂ wvery strong currents
mny be obtsined through discharges which
are constantly taking place in the atmos-
hore, PI.I“I:JI:U'J.!.[' in the I::n:pi.-m or =till
Eatm- in the polar regions where the
northern lights are constantly present, lar
quantities of energy may probably be nEf
tmimed in this . A ol with zeveral
windings should act the best, In similar
manner any altsration of the earth mog-
netiem shoald act Inductively on such a rlc,ﬁ
It iz nat nt all unlikely tiar. enrthiuakes
and spots on the sun will also produce an
induction in such collector enilz of sufficient
gize.  Im mimilar manner this collector con-
ductor will resct on earth currents more
particularly when they are near the surface
of the enrth or even embedded in the earth,
D{ coinbining (e previcus kind of corrent
eollectors so far as they are adepted for
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the improved with the improved pas-
sihilibies of ining currept the quanti-
ties of free natural emergy which are to be

obtained in the form of ¢
aideH increased.

In order to produce in the improved col-
lecter coil uniform current cecillations of
an undamped nntare so-ealled andion high
vamimn or thermionic fubes of suitable con-
naction are employed instend of the
viously lmown spark gaps (Fig. 26,
=18y, The man aerial curremt
through electromagnet 3 {which in the case
of a high number of alternations s not con-
mectad here bat in the earth conductor 1')
and may be conveyed over the primary coils
in the mduaction wind'mi throngh wire 14
to the ancde A of the high wacuum grid
tube. Parallel with the induction resislance
B a regulating capacity of suitable size, such
ns eondenser 11 0= inssrted. In the lower
part of the vacoum grid tube I8 ar
the imcandescent Glament or the eathode I
which is frd ﬂlrmﬁh o betlery B, From
the battery T two branches eon, one to
earth conductor B and tlhe ofher th
battery B nnd socondary coil 10 to the
nrmde i in the vasuam tibe H the
of connections shown in dotted lines, o de-
gired voltage at the grid electrode g moy
alsn ba prodoeed thrangl the wire 17 which
15 branched off feam the main eorrent con-
ductor througl switches 16 and some small
condensers (&, b, &, &) connected in series,

eily are con-

Ree.
flows

i

* and conductor 18, withowt the battery B2

beiny regquired.

'FEE- action of the entire system is snme-
what a5 foilows:— .

On the connecting conductor of the nerial
collector nelwork belng short eircuited to
earth. the condenser pole 11 is charged wod
alightly dumped sscillations are formed in
the short cirewited existing oassillation eir-
cuit formed of the condenser 11 and self
inductonee . In eonsequence of the eou-
Fling through coil 10, fluctuations of T"'“"‘ﬁ:
alee place in tha hglrid circuit 15 with
samn frequency, whick, flectastions n toem
influence the strength of the electrode cur-
renk Emni.ng through the h]g]l PEUUEE Wi
[y fying tube and this produce enrrent flue-
buatens of (e same fregeency in the ano
civcvib, A premanent supply of energy Lo the
macillation cirenits 9 a 10 consequently
tnkeos P]nr,:[', nnkil a eondition of balanee s
gt up, in which U conswmed oseillstion
energy is equal to that absorbed. Thereby
constant undnmped assillntions nre now pro-
duesd in the cscillation cicenits 8-11,

For regular working of such oscillation

veers high vacuum strengthening Luhes

iuee |m9-.11'_5 and it 18 al=n meeessary that
the grid and anode vollages sholl have a
pla=e differonce of 180" 50 that 3T the grid
15 negpabively chavged, then the anede s

1,340,006

itively cha and wice verss. This
ﬁmly -:]iﬂ'riﬁ::n of phase may be ob-
tained by most varied connections, for ex-
umnple, by placing the oscillation cireuit in
the grid eivenit or by separating the oseil-
Intion civouit nnd inductive coupling from
the anodes and the grid eireuit and so forth,

A second imprriant fuctor in this woy af
converting static ptmogpheric electricity into
umdlam cacillations ig that care musi be
taken that the grid el ancde voltages have
n certain velation to one another; the latter
may be obbsined by alkering the coupling
nirl o sutlable selection of the gelf induction
in the prid cireuil, or as dhown dutled
Timeg 18, 17, 16 by menns of a larger ar
smaller number of condensers of suilable
size connecied in series; in Lhis case the
battery B' may be smitked, With a st
able selection of the grid potential a glow
discharge takes place between the grid g
and the anodn A, amd secordingly ab the
grid there iz a cathode drop and a datk

ee is formed,  The size of this cathode
rop = influenced by the ions which .are
crnbled i the lower space in coRssqueisce
of sheek lomizetion of the incandescent
callimles T amd pass theough the grid in
the wpper space. On the other hand the
nuimber of the ions passing througl the grid
i5 dependent on the voltage bel ween the prid
nrdl the cathade, Thus 1F the ‘l"__l'l.'i,l:! \'ql:t.';ﬂl:.
nnideegos periodic  fAuctuntions {as im tha
present eose) the amonnt of the cathode
drop at tlee geid fuctuates and copsequently
ithe internal resistance of the tubs corre-
spondingly fluctnates, so that when a back
mplm& of the feed civesil with the grid
cirenit tokes plaes, the necessary means are
afforded for producing undaomped oscilia-
tions and of tnking cwcrent, according to re-
guirements from the eollecting eonducdor.

The frequency of the undamped oscilla-
tionz prodmced is with o saitaldy loose coa.
pling equal to the self frequency of the
cesillatbon civcuils 9 and 10, By a suilable
selection of dhe self induetion of the el 2
anil capacity 11 it iz possible to axtend foomn
frequencies which produce eleclronagnetic
oscilbntions of only s metron wave
length down to the lowest practical alter-
nnitng enrrent frequency.  INor [orge instad-
lations & switable nomber of frequency pro-
dueing tubes in the foem of e well known
high vocaum teonsmission tules of 5 o 2
kw. In gize may be connected in parnliel s
that in this respect no difficulty oxists.

Tl use of such tubes for pradusing un-
damped cecillations, and also the constene-
Lo amd methad of meerting soch trone.
misiton fubes in an nermmulator or dynamoe
eirenit ig known amd ales that euch oscilla-
tion producing tubes anly work well at volt-
rllgea of 1000 wp bo 4,000 volts, eo that on
the coptrary their use ut lower voliages is
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congiderably more difficult. Dy the use of
]lifgh voltage stabic ebectricity this method
of producing undemped oseallations as com-

Eem with that through spark goaps mnst
regarded sz an ideal solution particu-
larly for small installations of outputs of

from 1 ko 104 kew,

By the apﬂimlinn af safety spmrk gaps,
with isterpolation of elechro-magnets, not
only i short cireuiting avoided 1wt alse
the taking up of current s laged, O
cillation proxiucess maerted in the above wa
form s constantly mhuﬁeclﬂmtm i
altermating feld in the collector coil, wlere-
by a5 already stated, & considerable nocomu
lating afect takes place. The withdrwal
wire or working wire is connocted at 12 and
13, but current may be taken by means of
a secondary eoil which 18 firmly or movahly
mounted in any suitable way inside the large
collector coil, i. e in it electro #tie
alternuting feld, so long ns the direction of
ita nxis runs parallel with that of the main
current collecting coil

In prodocing wndsm cacillations of a
high frequency {50, r seonnd  andd
mare] in the cseillation circwits B amd 11
electromagnets 3 and 3* most be ingecbed 3
the high frequency oscillotions are not to
penclrate the collector coil, ledween the os-
cillation producers and the collector coil.
Tni all other cases they are connecbed shortly
before the earthing (ws in Figs, 27 and 28),

In ira 27 & secontl methed of construe-
tion of nmhl.bl:t.ing canduator of the bal-
lon nerinls is illustrated in tha form of o
cail. The main differsnce conmiata in that
in addition to the connesting conductar T
piither annular condoctor 1D e insertesd
purallel to the former on the high wol
miasts in bhe sie {or embedded ss s cabls in
the sarth) but both in the form of o coil
The connecting wira of the balleon asrinls
im indicated Az a primary condactor and alse
a2 n corrent prodocing oetwock; the plher
iz the consrmption network and is oot in
unipelsr connection with {the current pro-
ducing network.

In Figure 27 the current producing net-
work 112 shown with three belloon collec
tovs 1, %, 3 and nerial conductors 4, 5, §; 1k s
short eiresited through condenser 19 and
induetanss 9. The ssctllotion forming eie-
coik consists in Ehis diagram of spark gap
{v mductanee 10, and condenser 11; the
parth wire B, in connected ko earth over
electromagnet 5 F is the safety spack pop
which 15 nlso connected to enrth Rurumg%u A
wevnd eloctromagnet 8 at B, On connect-
ur:.g up the nT_In enERT l::il‘l.'-l.l}t- E{. 1.Eia iz
charged over the spark wherehy an
m&i]mrf fischarge is Jormed. This dis.
charging current acts through induectancs
18 un the inductively coupled secondncy 9,
whereby in the producing network & modi-

11

fication of the tinl of the eondrpazer 19
1B p . The consequence of this is
that cscillations arise in the ecoil shaper
roditeer network. Thess escillations in-

nes 8 cureent in the seondsey cireult 11,
which has a smaller nomber of windin
and @ lews resistance, the vol of which,
socording to the proportion of the number
of windings and of the ohmic resistance,
iz congiderably lower whilst the enrrent
strengll iz .

In order lo convert the enrrent thus ab.
tained into corrent of an wndamped char-
acter, and to tume ils wave longths, a soffi-
cienbly large L'uﬁhhbh capaoity 20 is in-
gorted between the eods 12 and 13 of the
seeondary conductor I Here also current
ru? be taken without an sarth conducior,
but it is ndvisable to insert & safety spark
gap E* and to connect this with the earth
over an electromagned 50

The producer netwerk may be connected
with the working nebwork I1 over an indue-
tionless condemser 21 or over an induckion
colonmre B EE-I Im this cass the secomdnry
conductor is unipolarly connected with she
anergy conductor,

In Figure 28 the connecting conduetor be-
twean separale sccumulator balloons is
carvisd out according to the sutotrans-
formar principle. The collecting coil con-
neots four serial balloons 1, 2, 8, 4, the wind.
ings of which are not made side by =ids hat
ong sbovs the other. In Figure 23 the col-
lectar coil T is shown with u thin Iil:m-i Ehe
metellically connectad prolongation eobls TT
with a thick live. DBetween the ends 1Y and
IT* of the energy network 1 & regulating
capacity 18 is inserbad.  The wire 1* iy con-
nected with the outpot wire amfd with the
sparic gap F.

_A:E- trangformer of the l.l.mb.:phnri: plan-
tricity sn arcangesoent 15 employed which
eonsists in using rotary paira of condensers
in which the one stator surface B is com-
nected with the main surrent, whilst the
vther A is connected with the earth nole.
Between these pairs of short siveuited con-
ilensers wre cansed to rolate from which the
converted eurrent can be token by means of
twr ellector pings and broshes, in the form
of ne nltﬂnmEnF' currentd, the frveq_uanr:. of
which & depenclent. on the number of bl
looig nwnd the revalutions of the rotor,  As
the slternating corvent formed in the rotor
can ack, in s mproved method of cop-
nection descvibed in this invention, through
coils 10 on the inductance [l an increass or
diminution of the feed corrent in I can b
oltained accordi ta the direction of the
carrent by baek imdustion. Current oscal-
Intiops of untform rhythor thereby reanlt in
tle coil shaped ".'i'j:ll.-lﬁllﬂ: of Ll lJI'I:H:IIJE!q,['
net-work, )

Aan the ends of this eondiaclor are shork eir-
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cuited through e regulatalle condrnzer [
thess rhythms Twer short cirenided -
damped oseillations in the enerey conductnr,
the periodicity nnd wave lengths of whick

5 pecillations can be adjusted aceording to

rlesire by alteving the nn.[m.l."lt-ll.' 19 fo & miven
wawn length and thesewith also to o Iivan
froquancy. These currents mny abse be e
plaved insbhis form direetly a5 wocking cur-
vont throngh the conduclors TIF aned LIL
By imsarting the condoeoser 20 a ennnection
bntwreen these conduckars nany also be made,
wheiely haimmeie ozcillations of desiced
winve langth are formed, By this mesns

vite mew effects ag regards: cnrvant distribua-
tion nre obtaimed, The withdrawel of oo
rent can even Bake place without direct wire
conngztion if, sk 2 saitnble pninr. in I_.'|m in-
terior of the producing network {quite im-
111r|.t-|:.1-ir|.E|J.' whelther g lins o dirmeter of
1 ar 100 ke aoeeil toned to thess wate
lengthe and of the desirerd capacity 15 firmly
ar movably mounted in the aevial cortdoetor
in such o way that s axial direction & n
pitrallel with that of the eollector coil. Tn
thiz case nocurrent 1% indneed in the produc
ing nefwork, the size of which s depend-
ent on the total capacity and resistanco and
ales on fhe perigdicily eoploved. A poes
bility ts thereby afforded in future, u:u} Enk-
ing emergy from the producer wetwork by
wireless means, A therely o wldition 1o
atmaspheric electricity also magnetic carth
ctrrents and the encrgy Teon the higher at
mosphere [t least portially) may be sinul-
I’.Immnﬁlz' ohiained, this last spsem for eal-
Iecking the atmospheriz encrgy is of particn-
bur impwrctanee far Lhe fitore,

Of sanrze evervwlere bnstead af spoarle
gnps suitable prid wacunm tules may be em-
ploved as producers for ondamped oseilla-
tions, The sepavale coils of the prodmoer
net-work with large dinmeders w2y ba eon-
necked wikh con snakher throngls separate
condinetors 2l in parallel or all i zeries ov
in graups in serics. By recalnting the mam-
ber of sscillations andd also the extent of the
volbnre more or Ioss Inrpe eollector coils of
this kiad may be eaployed. The eoils moy
nlen be divided spimf!}' over Lhe enbire seo-
tiom,  The coils ney be enveded ot it anoi-
Tar form or also in trisngular, quadrangelar,
]:.u:l:u.]_r'ulm] i rn':Lnj:;'nnul fnrmm.

O course wires may be earricd from o soif-
able place To the cenlre or alse laterally
which gorrn the cucrent wnves nm puides
Thiz is neceasary whon the currents bavo to
lIsg eopdlucked orer fesintaing and u:ﬂ]uyi
aid =0 foth.  In all these cnses the enerent
st be canverted oo a current of snitahlo
peripdicity.

Az already haroinbefore mentioned sepa-
rate collesting balloons may be divectly wne-
Lallically imterconnected st equedistant sin-
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tionz distributesd over the entive country or
ntay be comsected by interpalation of soit-
abla condenser batteres by means of high
woltage conduetors. The static clectricity ia
converbead through & spark gap into dynsmic
energy of a high number of oscillations, and
cotld them in sael form, with o suitnkle
nceangemnent of the swmnections, ﬂlﬂuu‘iﬂnﬁ
various mensures of precsotion, be employ
us sautee nff ensipy afler sparale or special
regulation,

iﬁmrliizlg Ly Uiy ivvention in ofder Lo T
vronze the eollecting efect of Ehe talloon in
the wovinl collector condductar or in Ghe earth
wine, rodinting collsetors are employed.
These consist either of Incpndescent metal
o axide electrodes in the form of vacuum
grid tules, or electric arcs (marcury and the
Tike electrodes) Nernst Inmps, or finally
flnmies of voriows kinds My 2T :simpi] LML=
nected with the respeetive eonduetor.

1% is well known thot energy can be dravwn
ofl froim o exllwde l.'.ﬂ-!uﬁ.'sl'.'-mg of &n ineame
deseent boaly oppesite an anods ch
with positive electrioity {vacoum grid tubm}.
Hitherts hiowever, & eathode was alwaves frat
divectly placed oppesite an anode, and sec-
andly e systern alwayvs consisted of =

i~ elaserd civosit.

How if wo dispense with the ordin
sileas in Forming light or flams ares in whi
a cathods mwst alwnys stand directly oppo-
gibe o aoede, and if we place an Incandescant
eathode opposite sn anode charged to a high
potentinl o nnother bady freely foating im
the sir, or reganl the incandescent eathode
afly ag o sourte of unipalar  dizgcharge
{which rvepresent greup and point ﬁ
uhiLf‘“H i eleslm-stetic muohines suoilac to
unipolar dischorges), it msy be ascertained
that insawdescent enthuodes und less perfect.
Iy all incandescont radistors, (lzmes and the
Likr admit of relatively large enrrent densi-
ties and allew large Eﬂuntmm af clecbric
evergy to radiote inte the open spacs in the
form of glectran strenms ns transmitiacs,

The odiject of Lthig invention 13 as desceibed
|.H"1I'.|TI': if suel tnennclesment exide electrodes
o of lier ineandescent radiators ar fanes are
naot freely suspended in spece bk connected
neetallienlly with the encth so tat ey can
bo charged with nemative tervestiial clec-
r'l'i-.‘.i.h.'.I thesr racdialors sy Flus pn:]_mrl:.:‘l
of almovbing the fiee positive sleeirienl
thibglrk confained in the anr G 1T Srrned -
g them (EBhal 15 to zay of collecting thein
and comdneting them to enrth). They can
therefare, strve ns collectors and lave, in
comparisen 1o the notion of the spikes, or
peints, 5 very large tading of acton B the
effective capacity of these colleckos 3= much
greater Lhan the geometrical capacity (Ra-)
caleulated in an electro-stalic sepge,

Haw as eur enrth is sarrounded as k& well
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known, with an clecbro-giatic field and the
difference of potemtial

1

&
of the earth field sccording to dlie Intest
investigations, 15 in summer aboul GO o
100 volis and in winter 300 to 500 valts per
metre of difference in height (34, a mn
cabealatinn gives tha result tlist when such
radiation collector or flame oollector is ﬂ“
ranged for example on the ground, and a
seond ane i mounted vertically over it at
u dusbaisee of 2000 metres and both are Con-
nected by & i:\'.-r:lu:lu|:|'.1:|'|rIr cable, there 15 a dif-

forense of ntinl m summer of about
& 000 000 wolts and in winter even of 8,00,
l]ﬂ:]- volts sad more.

Acoording to Stefan Hﬂ]tzumnns lnw of
radiation, 1 r|nlhﬂl which an
mr'.n.nﬂr':lrﬂm { ure T of 1
B CT. nduhs u1 g unit l:li fame ml-u the

open nir | tem utura T,) is expressod liy
the fnlinmn,g ormuls

8= [T"—T¥;) watl/ g, cum.

and the universsl radiation constant & is
secarding o the latest ressarches of Farry
(Annafes de Chimie e de physique 17 p-gt
i {19‘0%}} equal to B30 100
"'T-:Lr an incandescent tlhtlll;{ﬂl of 1

cm. shiws, a8 c0m wi ] wn.'muﬂ

liﬁll;.; m of pobentisl 3V it
l‘lﬁlﬂiﬂ :ng ent of the carrent dicec-
) o aecord-

tien, I.}ut.mlnnj of the =i
0T examphe at

nnce with the above formuols,
R ’nﬂmpullt-uru of 3726° (. an energy of 1.

BI*.:.‘II:I per second, As for the
rudi..t.iunttumrlluamheulcu]lted

for the collection of bt reversel,

Now as carbon ela:tmdaa& the temperstare  od

of the eleciric are supperl on the carrent
bmsie a cwrront density op to from & to G5
uIm r s e nen dificulties will cesult
in thiz divection in employing radinting col-
fectors ms accumulatora,

If the sarth be regarded 25 a cosmienlly
insulnted condenser in the sewse of geometr-
enl eleftrp-stotics o there resulls [rom the

it (compare Ewald Tasch, “das

elektrizche ll.-uht.“' [ The eleotric arc
Light} ptgu. 1 L‘pl-:l‘t.F' of the earth ae-
coriding ta

Wor 'n-rg&ht-t Lhargm Lz 10 Coulomb
For megative potential V=103 10" velis.
From this there resulta however, EJTox24.7
W10™ watt/Bec, Now if it is desived Lo
make a theoretic shoet circuit through an
garthed flame eollectar this would represent
an olecériz fotnl work of aboot 000
10 kilowatt years. As the earth must La
repnrdnd a5 o rnhtmg mrr-hmsn which i%
thiermeo - dy namicall l:-l“j',
amdd alea hnma.hn?y coupled with the sun
and stars system by cosmic radiations and

13

pravitetion n diminntion of the clectric
eneroy of the earth feld is not to be feared.
The energies which the ineandescont eol-
bectars wonld withdeaw freom the earth feld
caf ﬂl'l]:f cause |.|1'|. the withdrowol of motor
wark a loweri |¥g of the earth temperature
(tamperature Te=800) and reduce this to
thal of the world space (T=0} by uvsing
the entire This ia howsver mod the
ense a5 the carth does not represent a cos-
mically EntLreI_'p insuleted system, On the
contrary there is conveyed to the same an-
mwiinp_- toe the recent valos corrected
Ferry for the solar constants through the
rvadiation from the =un an -murFr of 18,500
w10l ﬁm’m’dm%lj any lowering of
the sartl ‘l:-ln:lp-lu'l.‘l:l:lrr .] 'I'if.hi}lll;. a ::lmul-
tanecns lowerd FUN’E tEmperatuce
]{ Tl wonid I|IIE‘!I:-E’tu:t- Stafan Poltzemann's
aw af radiation.

& =i (T4 =T.5.

Fram this it must be concluded that if the
varth temperatore (Tg) sinks, the total
radialicn 5 absorbad by Ehe earth increase
nocl further also that the sseular rpn:d
cocling of the earth is direstly de d&l:l.t.
on that of the sun and the other rmlll.f.nn:
cozmically -n:uup]ud with the san and is con-
oected most closely with these,

T]lr! imeandescent  rediation  eolleclors

¥, sccording to this invention, be em-

_-rhe,d fur eollecting ntmospherie electricity
J.I they (1} wre ¢h with the negative
earth clectricity (that is to say when th
are directly conpected by means of o metgl-

i ]1: eonduetor with the earth) and (2) if

acitien (metal eorfaces) charged
mr?d it ur& mrourbed nppgmtg then
ok posilive pobes in Ehe air,. This is regard-
%5 the main feature of the present in-
veflint 88 wilhaol Ehese mventive HlElB it
would not ibla to collect with an iu.
paddeseil ool Lar, ll.]ﬁql,lﬂrlu.]l' ]..p:gq. LTER S
Lities of the electricnl charges contaimed
in the at re a8 technology uirey
the eading of acticn of the dame mﬂquj,om
would mlzo bo too small, especiaily if it Lis
mh'ﬂl-::ﬂﬂl'ﬂi 'cl1a’l:E the very small iur!'m;;a ﬂm-
sily [en nsil & about=23
"5tf]! Pl . ]H\:{uea. not allow of I:u:g;;
:Ell:in.nI'JLBa 0 rJ:uga being sbaorbed from

& atmosphere,

#) Calvalated secording Lo Polsson'ys eal.
culation ;

OV—=—dzk; us here the alleralion of the
potential or ]'mtl:ntml gradients only takes

place In the direction of the normal, this
coleulation assumes the simple form
A
B ™ bt
It has indeed already been ;;r-:l o
employ flume mllmm for collecting st-

mospheric elestricity and it 5 known that
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their eollesting efect is substantially great-
eI l:lg'l]:u}ﬁite the Pninl‘!_ Tt 18 hmr\mﬂll:r:_ fink
known that the quantities of current which
could hitherto be oblained are too small Tor
fechnicn]l purpeses.  Ascording to my ed-
riments e reasen for this is te be fowol
an the too small sapocities of the eollector
condector poles.  If such flnme or rodmi-
ing collectors have no or only suall pos
tive surfaces, their radivs of sction
largs technical purpodes is two somll T
the imcondescent collectors be r.'urlﬁl-:.mtl’]f
kept i movement in the aiv they mny conl-
leel ware necording to the speed of the
mgvenenk, bt Phis i agnin not cipable of
being curvied vut in practice. )

Ty this invention the collectar effect 15
coisidarsbly ipereazsed by a h)dif chsr
with n positive []Utl.:'l'l-t-il:li wid of {he best
pussible capacity being also held floating
{withoul divect eacth connesbion) opgostbs
guch an incandescent collector whicl 18 Teekd
fonting im the air at o desired leight, If
for example, a coilecting balloon of sheed
metal e of metnlized balloen fabriz be
canged to monnd fo 300 ap to 5000 metees
in the xir and g8 positive pole it is brought
opposite such 2 radiating collector eon-
nected by o conductor to earth, quite difer-
ent results are obénined.

The metallic balloon shell {with a Inrge
surfaee) is charged fo o highTIIm(entinl by
the n.?rnnnph-::rir: rﬂur.l'ri.{:'lqr. 5 pu:ll.ant:iﬂ
15 mrester the higler the collecting ballaon
1 above e incandescont eolleclor. The
posilive electricily scks coneemtratediy on
the snode foating in the air a3 it is attrected
trrough the radintion shoek wniznlion, pro-
cepding  from  the incandescent eatharde.
The consequence of this is that the radius
of aetion of the incandescont enthede ook
lecter is considernbly increased and thereby
also the collecting effect of the collecting
balleen  surfree. Further the large ea-
pacity of the anode Hoating in the nic plays
:huru¥m an bnpariant part becanse it al-
Iows of the taking of large chorges, and
thersby o more nniforin corrent is oblained
even whan there 15 o large eonsumption:
this eannot be the case with small surfoces.

In the present case tha matallic calleni-
ing balloon 15 a prsitive anode Boating in
the wir and e end of the earth conducior
of this balloon sarves as positive jpode sur-
fnce opposite the sueface of the radiating
ineandeseent  cuihode, which in ture &
charged with negative envth electricity be-
ing conduckingly connected to sxrth.

he process may be carried ont by Ewo
such contacts (negative incandescent cath.
ode and anode end of a capagily flonting in
the nir) o condenser and an inductive re-
sistanes being switche? on in  parallel,
whersliy simulianeously undsmped oscilla.
tions may be formed.

1,040 098

In wery larpe installstions it is advizable
l.ill ponnect bwa sich T‘I_‘]ilﬂﬂﬁ' collectors In
series, ‘Thus an are light  incamdescont
catbiode moy le plweed below on the apen
gl'muir] and an incandesesnt cathode wheeh
15 feented inl clectro-magmetic currents
L Jocated high in the air E}F eoitarsn Tor
this e special vavonm Lisbig tubes willi or
without grids may als be employed.  An

ordinary are lamp with exide electrodes may 7

be introduced on the ground and the posi-
five pole is not directly connected with the
collecting ballopn, byl Chrough the ugeper
incandeseant eathode or over o condenser.
The metho of connecling the incandessnt
cithode floating in the alr may 1= seen in
Fiﬁa. 20-23,

ks the alr ballecn, K o Cordan ring
{ronmection with the hawser) C the bal-
losn, Lo o goed conducting cuble, ' 2 posi-
tive , X pegative incandescent enthade,
and 8 earth conductor,

Fig. 25 represonts the simplest form of
construckion, If electric cecillations wre
produced below on the ground by means of
a carbon are lamp or in other seitable woy
a ermsiderably preater electric vesistance is
oppased to that in the direct wny by in-
zarting an electrico]l inductive resastance b
Conse l.LnrllJ:,- bebwsens T and M a w]l:lgq 15
f_urrmﬁ, und ns, over N and P only an induwc-
tionless ohmie resistance is present, & sparl
will spring over so long as the separate in-
duction co-efficients and the lilke nre eov-
rectly caleulated, The consequence of this
15 that the oxide electrode (carbon or the
like} is rendered meandescent and then
shows ne incandescent catlde an inareased
collectmg effect. The ]I:;uaitlﬂ piles mnar
he substantially larger than the negative in
order that they may not also become incan-
descent.  As thay are further connacted with
the large ballcon area which has a larae
capacilty and is charged ob high wll:.n_pn..
an ineandescent body which is held Aoating
in the gir and u positive pale which can ool-
lect large capacities is thereby obtained in
ELhe simplest way. The incandescent cathode
ig fiest capsed to beeome incandescent by
menng of Tata erg'ya:[lnmdueeﬂ on the
eartl, and 1 maeintained by the onergy
eollected from the atmesphers.

Fig. #0 unly shows the difference that in-
stead of n round ballean a cigar shaped one
rof metal or metalized fabric) may be om-
Elu:.'-ad and olao o eonderser § s inserted

ebween the incandessont cathods and the
earth conductor =0 fhat o shert sireoited
ostillation cirenit over P, W 6 and 9 is ob-
taimed, This Iz the wlvantyre thot quite
small guantities of electricity canse the
cuthode (0 become incandescent anmd moich
:Iu.rgte-r cathode Bodies may he vendered in-

L.

can
Tn thizs form of construction both the in-
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condescont calhode and alse the positive
eleatvode may be enclossl oo wneomm
{!I'll.l'l'l 1" |47 mn:," !'HE =i 1I't 1'1i:|_r|. 3& ."I. L_I.IJL'L'
T. ie carried well insolated through the
enver of 8 vessel and ends in n condlonser
dise i, The cover 15 srchod o creder Fo
keep off tlee vain. The vessel is entirely or
Pm'{'lu.'lljr minide af I|I.l."l'_|_l'mli!'! J|:|r:1_.|'|] and well
imsilated ingide and cutside.  Opposite the
dige § another dise & and on this agein a
mieksllic positive pole of the wacoum tube
g with the incandescent cathode {oxide
alectrode) M is arrenged. tive
electeode is on Uhe one land conmected with
the sarth conductor E, snd on the other
Lind with the inductive resiztance § which
iz al=o connected with the cable T witl: the
TiEEtive and wound round the vessal in
enils, ‘Fhe astion is -g:l:ll:!l:r tho sMIG S
that in Fig. 20 only inetead of an open in-
cundemeent calbode one enclosed i vacuo i@
emploved, As in such collectors only sl
bodies can be brougbl o incendescence in
large  instalintions & plurality of sach
vhcum bubes must be inserted in proximaby
to ok another. Aesording to the previoes
constructions Figs. 31 and 338 are guite sa1f
evident without Dwetler explanations,

Figs. 3437 reprnsent feckhor dingrams
of connections over radinting and flnme col
bectors, and in fack, how they sre to be ar-
rmﬁl;u‘i on the ground. .

Yig. 4 shows an arc light collector with
oxide electrpdes Tor divect current and its
wm'.ﬁ:ﬁun; Fi.g'. 5 & mimilar one for alier-
mnting ourrent, Fig, 36 an incandescent col-
tector with o Mernst lamp and Fig. 37 a
gimilor one with o gas flame, )

The positive pole 1 of the radiating col-
lectors is ulways dircctly connected to the
serial collecting condector A. In Fig. 34
this iz further connected over the condenser
hattery § with n second positive elecirode
3, The direct current dyoamoe & prodwces
current which flews over bebween Lhe olec-
trodes & and 2 as anoare Hght. On the for-
mation of an &re the negntive incandesoent
plostrads 2 absorhs slestricity from the posi-
tive polez standing o p-mi'ma it l!lllltl Lighly
char witly b ie electricity and
conveyz the snme to the working cirenit.
The spark Ty induclive resistance B_nt'u:[
induction coil 10 ara like the ones previos-
Iy desorihed. The Fnrn[-:tti.w. plectromingnet
-1 guards the installabion against earth cir-
cuiting, the safely espark gep § from ox-
egmn valinge or avercharging.

In Fi;%s the connection 18 ss far altered
that the alternnting corrent dynamo ferds
the exciling oml 11 of the induwction. son-
densee. 12 is itz nogotive and 13 its posis
tive pola; if the eoil 3 on the megnet core
of thy dynume i& corvectly ealeulated and
the periodicity of the nlternating carrent is
sufficiently high an are light can be formed

15

hetwesn the two poles 1 and 2. As the
cathode 7 iz connectad with the negatively
charged sarth, and therafore always acts 1=
a oegative pole, noform of mectiioation of
the :itamntin[ih cmmant produced by the
dypamo 3 15 obbsined, the second hull of
the peried s alwaye suppressed.  The work
j||;;' Tk may bie parriesd 1'|-1!.t- in the snmo
way 88 in Fig. 34; the working spark mp
T may howerer be dispenssd with, and in-
stead thereo!l befwesn the points « and s n
condenser 5 nnd an induation rosidtonce O
may ke inserted from which the corvent is
talienn indnctively. .

Fig. 34 vepreacnts a form of constenckion
similar bx Fig. M4 only that here inglead of
an nre lamp n Nernst incandescent bod
is unui . The Nemst lamp s fw
throug the battary 5. The working seedion
kg conmected with the nepative ie, the
safoly spark gap with the 4+ pn The
working spark gap 7 may also be dispensod
with and the corrent for it taken at 12
over the oscillabion civewit 5§, 11 (shown in
doted l'mua;.

Flame collectors (Fig. 47) may also be
employed according to this invention, The
wire nebwork 1 s coanected with the aerial
collsctor conductor A and the burner with
tey earth. At the upper end of the latter,
fom p:l-in{.a RIM PTO¥E ] which p-l'u]a:t- ity
thrjla.mﬁ. The peaitive ebectrode is conmock-
ad with the negative over n cendonsar § pnd
thee induciion il B v‘ﬁtl:l the ﬁ.‘l‘HL

Ths novelty in this invention & Gty
the uze of incandescent cathodes opposiie
positive pales which are connected with
large metallic capacities ns automatia col-
bootings surfacss, (23 the connestion of the
incandoseent enthodes with the enrtl where-
by, in addition to the olectricity conveped
to them from the battary or ine which
causes the ineandeacing, also the negative
charge of the earth polential is converad,
and (&) the eonnection af the preitive and
negative poles of the rdisting eollectors
over a condenser circuit glope or with the
intrpdwetion of 8 sottable irl.-']l.'n:!.i.w_ P sl
nnce, wherehy simultaneously an oscillntory
oeillabion cireuit may be obtained., T
collocking affeet is by thess methods quite
considerably increased.

I dectave that whot T elaim is:—

1. An electrieal energry generating sysl=n,
;_ﬂnppria'ing i mr:ﬂu.-::hm-,r_l; siarfnes slokis
charges, maonns to sapport same at o distanes
alove tle earth, o conductor landing tn tha
earth lewel, n EPI:I-I-']I! gap negoeizbed with =aid
u:a-ndu::lm ta mmrr'T';t ﬂ:Er'E'I:rcstnti.l: EJHT{HI'{'F
inka g.{b-l:l_.mmu.ghuf.[-;: I;RI. | EnEY reailla-
tioma menng to supply snid :T!ctmnmglu:Li-:
energy boon net waork, and & spark gap of

reakly incransed melabive resistance in parnl
‘Fr.lé therewith.
2. An eleckrien] ensrgy penorabing systens

87

Th

o

11z

120

188

lan



L

1

1sa

conprising o condneor, meafis bn sippoit
<aey ahove the earth lovel, un indogtance
therein, o spois gap associnted with saiil
conductor, o second spark gup of wuch
hiagher relative fesautnnos in pavallel tlipre-
srith and an enevgy recelving elranit eonsplin
with the spark gap of lesar resistance
& A clectrical cnergy generating system
vompriging a collecling surface, moans to
support same aliove the earth level, a con-
ductor eonnecting saifd collesting surfacs
with the earth Jovel, o choke In ssid eon-
ductor, an elecbromagnetic resislonee cun-
vertiny clestvostatic mu[jgg b olectromng:
netic aneray, a snfety higher resistance in
poraliel thevewith and o net work conpled
with the couversion resistance of leszer
oy A tng syt
o elecirical epergy reners ‘stem
comprising slestric con u:ig"-n;m ﬂp-tu;gdﬂr'!h:-ra
the earth to form clecbromagnetic osciilak-
ing cirouits, conduetors connecling to earth
level, alretrostatic to clactrem ENCUEF
converaion memns thereing o safety ligl abee-
{rostatie resistnnce in poraliel therewith and
means 0 alier the olsctremagretic charme-
A el -
; plect reenl oo enlin
cOMprging in nnmhin?t{nﬁcrmlicg :gﬁul.-
g surface arranged above tlee earth, con-
ductors connecting to earth level, & pair of

88
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spark gaps in parallel of different clectio-
slotic resistance, s otilization met work
shunted scross the spark gap of lesser -
sislanee ond on dnd.r'mnu.grbnl:.':l:: choke tn sand
eondurtors.

G, An electrical enecgy generabing system
conprising an uE-u: elreuik enerpy sollectin
nerial, o pair of sparking gaps in pandle
of widely difforent resistance, conpected
thereto and a clossd alecteio oseillation eir-
viiib in sl acroes the pap of leser o
sisEnnce

V. An elecirien] energy preneratiog system
r.nrl]'priﬁng & open cil;::pjfmrg;q mﬂmt'ﬂqf
WECH, B JaRir Of Sporicim wps in puwlie
of 'I't'ld.ﬂ];' -:'Iil!'mﬁt M mEneﬂul
tharelo, a closed electric cecillulion alrouid
i ghink acrees the gap of lemer resisbanen,
& plucality of slectrostetic coflecting sur-
faves, means to connect, said collecling sup-
faces in paralle]l in groups and meams to
eonnect said groups symmetrically with said
aerial.

In wibnes 'I']r:n:n[, 1 have hercunts
gigned my nome this 30 doy of Dhec, 1920,
in the presenee of two subseribing witnesses,

HEEMANN PLATISON,
Witnesses:
H. F. Anmarnons,
W. H.
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