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Application filed January 13, 1921. Serial No. 437,107

To all whom it may concern:

Be it known that I, Hermann Puauson, Esto-
nian subject, residingin Hamburg, Germany, have
invented certain new and usefulimprovementsin
the Conversion of Atmospheric Electric Energy,
of which the following specification.

Methods of obtaining atmospheric electrici-
ty by means of metallic nettings set with spikes
which are held by means of ordinary or anchored
kite balloons made of fabrics and filled with hy-
drogen, areintheoryalreadyknown. Atmospheric
electricity obtained in this way has been suggest-
ed to be used in the form of direct current for the
chargingofaccumulators.Thisknowledge howev-
er is at present only theoretical as the conversion
practice has hitherto been a failure. No means are
known for protecting the apparatusfrom destruc-
tion by lightening. The balloons used for collect-
ing the charge must also be made of a very large
sizeinordertobeabletosupporttheweightofthe
metallicnetting and the heavy cable connections.

Instead of using heavy metallic netting as col-
lectors attached to single air balloons of non-con-
ductingmaterialwhichareliabletobetornandare
permeabletothegas,itisproposed touse metallic
balloon collectors which have tofollowingimpor-
tant advantages -

(a) The metallic cases are impenetrable to heli-
umandhydrogen;theyalsorepresentiargemetal-
lic weather-proof collecting surfaces.

(b) Radio active means and the like may be eas-
ily applied internally or externally; whereby the
ionisationisconsiderablyincreasedandtherewith
also the quantity of atmospheric electricity capa-
ble of being collected.

(c) Such balloon collectors of light metal donot
require to be of large size as they have to carry
only their own moderate weight, and that of the
conducting cable or wire.

(d) the entire system therefore offers little sur-
face for the action of storm and wind and is resist-
ant and stable.

() Each balloon can be easily raised and low-
ered by means of a winch so that all repairs, re-
charging and the like can be carried out without
danger during the operation.

It is further proposed to use a collecting aerial
network of several separate collectors spread out
in the air above the earth, which collectors are in-
terconnected by electrical conductors.

According to this invention charges of atmos-
pheric electricity are not directly converted into
mechanical energy, and this forms the main dif-
ferences from previous inventions, but the static
electricity which runs to earth through aerial con-
ductors in the form of direct current of very high
voltageandlow currentstrengthisconvertedinto
electro-dynamic energy in the form of high fre-
quency vibrations. Many advantages are thereby
obtained and disadvantages avoided.

The very high voltage of static electricity of
a low current strength can be converted by this
invention to voltages more suitable for technical
purposes and of greater current strength. By the
use of close oscillatory circuits it is possible to ob-
tain electromagnetic waves of various amplitude
andtherebytoincreasethedegreeof resonanceof
such current. Such resonance allows various val-
uesofinductancetobe chosenwherebyagainthe
governingofthestartingandstoppingofmachine
driventherebybysimplytuningtheresonance be-
tweencoilsofthemachineandthetransformercir-
cuitformingtheresonancecaneasilybe obtained.
Further, such currents have the property of being
directly available for various uses, even without
employingthemfordriving motors,of whichthere
may be particularly mentioned, lighting, produc-
tion, of heat and use in electro-chemistry.

Further, with such current a series of apparatus
may be fed without direct current supply through
conductors and also the electromagnetic oscilla-
tionsinto mechanical energy, or finally converted
byspecialmachinesintoalternating currentoflow
frequency or even into direct current of high po-
tential.

The invention is more particularly described
with reference to the accompanying diagrams in
which:-

Figure 1 is an explanatory figure.

Figure 2 is a diagrammatic view of the simplest
form.
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Figure 3 shows a method of converting atmos-
pheric electrical energy for use with motors.

Figure 4 is a diagram showing the use of pro-
tective means.

Figure 5 is a diagram of an arrangement for
converting large current strengths.

Figure6isadiagramofanarrangementinclud-
ing controlling means.

Figure 7 shows means whereby the spark gap
length can be adjusted.

Figure 8 showsa unipolarconnectionforthe motor.

Figure 9showsaweak coupled systemsuitable
for use with small power motors,

Figures10,11and 12showmodifiedarrangements,

Figure 13 shows a form of inductive coupling
for the motor circuit.

Figure 14 is a modified form of Figure 13 with
inductive coupling.

Figure 15isan arrangement with non-conduc-
tive motor.

Figure 16 is an arrangement with coupling by
condenser.

Figure 17, 18 and 19 are diagrams of further
modifications.

Figure 20 shows a simple form in which the
aerial networkiscombined with special collectors.

Figure21showdiagrammaticallyanarrangement
suitable for collecting large quantities of energy.

Figure 22 is a modified arrangement having
two rings of collectors.

Figure 23 showstheconnectionsforthreerings
of collectors.

Figure 24 shows a collecting balloon and dia-
gram of its connection of condenser batteries.

Figure 25 and 26 show modified collector bal-
loon arrangements.

Figure 27 shows a second method of connect-
ing conductor for the balloon aerials.

Figure28showsanauto-transformermethodof
connection.

Figure 29 shows the simplest form of construc-
tion with incandescent cathode.

Figure 30 shows a form with cigar shape balloon.

Figure 31 is a modified arrangement.

Figure 32 shows a form with cathode and elec-
trode enclosed in vacuum chamber.

Figure 33 is a modified form of Figure 32.

Figure 34 shows an arc light collector

Figure 35 shows such an arrangement for alter-
nating current.

Figure 36 shows incandescent collector with
Nernst lamp.

Figure 37 shows a form with a gas flame.

Figure 1illustratesasimplediagramforconverting
staticelectricityintodynamicenergyofahighnumber
of oscillations, For the sake of clearness in the draw-
ingsaninfluencemachineisassumedtobeemployed

and not an aerial antenna. 13 and 14 are combs for
collecting the static electricity of the influence ma-
chine. 7 and 8 are spark discharging electrodes, 6
and 5 condensers, 9 an inductive primary coil, 10
secondary coil, 11 and 12 ends of conductors of
he secondary coil 10. When the disc of the stat-
ic influence machine is rotated by mechanical
means, the combs collect the electric charges one
the positive and the other the negative, and charge
the condensers 5 and 6 until such a high potential
is formed across the spark gap 7-8, that the spark
gapis jumped. As the spark gap 7-8 forms a closed
circuit with condensers 6 and 5, and inductive re-
sistance 9, asis well know, waves of high frequency
electromagnetic oscillations will passin this circuit.

The highfrequency of the oscillations produced
in this primary circuit induces waves of the same
periodicity in the second circuit. Thus in the prima-
ry circuit electromagnetic oscillations are formed
by the passage of the spark over the spark gap and
thesewavesaremaintained byfreshchargesofstat-
ic electricity.

Bysuitablyselectingtheratiobetweenthenum-
ber of coils in the primary and secondary circuits
with regard to a correct application of the co-ef-
ficients of resonance (capacity, inductance, and
resistance) the high voltage of the primary circuit
maybesuitablyconvertedintolowvoltageandhigh
current strength.

When the oscillatory discharges in the primary
circuit becomes weaker or entirely cease, the con-
densers are charged again by the static electricity
untiltheaccumulatedchargeagainbreaksdownthe
spark gap. All this is repeated as long as electrici-
tyis produced by the static machine by employing
mechanical energy.

An elementary form of the invention is shown
in Figure 2 in which two spark gaps in parallel are
used one of which may be termed the working gap
7 in Figure 2, whilst the second serves as a safe-
ty device for excess voltage and consists of a large
number of spark gaps than the working section,
which gaps are arranged in series and are bridged
by very small capacities as is illustrated ina, b,
c,, Figure 2 which allow of uniform sparking in the
safety section.

In Figure 2 A is the aerial antenna for collect-
ing charges of atmospheric electricity. 13 is the
earth connection of the second part of the spark
gap, 5 and 6 are condensers, 9 a primary coil.
MNow when through the aerial A the positive at-
mospheric electricity seeks to combine with the
negative charge to earth, this is prevented by (the
air gap between) the spark gaps. The resistance
of the spark gap 7 is, as shown in the drawings,
lower than that of the other safety section which
consists of the three spark gaps connected in
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series, and consequently a three times greater air
resistance is offered by the latter.

Solongtherefore, asthe resistance of the spark
gap 7 is not overloaded, so that the other spark
gapshave anequalresistancewith it thedischarg-
ers take place only over spark gap 7. Should how-
everthe voltage beincreased by anyinfluencesso
it might dangerous for charging the condensers 5
and 6 or for the coils insulation 9 and 10in conse-
quence of break down, by a correct regulation of
thisspark gapthe second spark gapcandischarge
free from inductive effects direct to earth without
endangering the machine.

Withoutthissecondsparkgap,arrangedin par-
allel having a higher resistance than the working
spark gap it is impossible to collect and render
available large quantities of electrical energy.

The action of this closed oscillation circuit con-
sisting of spark gap 7, two condensers 5 and 6, pri-
mary coil 9, and also secondary coil 10 is exactly
the same as the one described in Figure 1 with the
arrangement of the staticinduction machine with
the onlydifference thatherethe second spark gap
is provided. The electromagnetic high frequency
alternating current obtained can be tapped off
from the conductors 11 and 12 for lighting and
heatingpurposes.Specialkindsofmotorsadapted
for working with these peculiar electrical charges
may be connected at 14 and 15 which can work
with static electricity charges or with high fre-
quency oscillations.

In addition to the use of spark gaps in paral-
lel a second measure of security is also necessary
for taking off the current. This precaution consists
according to this invention, in the introduction of
and methodofconnectingcertain protectiveelec-
tromagnets or choking coils in the aerial circuit as
show by 5 in Figure 3.

A single electromagnet only having a core of
the thinnest possible separate laminations is con-
nected with the aerial.

In the case of high voltages in the aerial net-
work or at places where there are frequent thun-
derstorms, several such magnetsmay howeverbe
connected in series,

In the case or large units or plants several elec-
tromagnetscanbeemployedinparallelorinseries
parallel.

The windings of these electromagnets maybe
simply connected in series with the aerials. In this
case the winding preferably consists of several
thin parallel wires, which make up together the
necessary section.

The winding may be made of primary and
secondary windings in the form of a transformer.
The primary winding will be then connected in

series with the aerial network, and the secondary
winding more or less short circuited over a regu-
lating resistance or an induction coil. In the latter
caseitis possibletoregulatetoacertainextent the
effect of the choking coils. In the further descrip-
tionoftheconnectingandconstructionaldiagrams
the aerial electromagnetic choke coil is indicated
by a simple ring 5.

Figure 3 shows the simplest way of converting
atmosphericelectricityintoelectromagneticwave
energy by the use of special motors adapted for
high oscillatory currents or static charges of elec-
trical energy. Recent improvements in motors for
working with static charges and motors working
byresonance, thatistosayhavinggroups oftuned
electromagnetic cooperating circuits render this
possible but such do not form part of the present
invention.

Amotoradapted to operatewith staticcharges
will for the sake of simplicity be diagrammatically
indicated by two semi-circles 1 and 2 and the rotor
of the motor by a ring M. (Figure 3) A is a vertical
aerial or aerial network. 5 the safety choke orelec-
tromagnetwith coilOas maybeseenisconnected
with the aerial A. Adjacent the electromagnet 5
the aerial conductor is divided into three circuits,
the circuit 8 giving safety spark gap, the circuit
7 with the working spark gap and then a circuit
includingthestatorterminal 1,therotorand stator
terminal 2 at which a connection is made to the
earth wire. The two spark gaps are also connect-
ed metallically with the earth wire. The method of
working these diagrams are as follows:

The positive atmospheric electric charge col-
lectedtendstocombinewiththenegativeelectric-
ity (or earth electricity) connected with the earth
wire. It travels along the aerial A through the elec-
tromagnet S without being checked as it flows in
thesamedirectionasthedirectcurrent. Further,its
progress is arrested by two sparks gaps placed in
thewayandthestatorcondensersurfaces.Thesta-
torcondensersurfacesarechargeduntilthecharge
isgreaterthantheresistanceofthesparkgap7and
an oscillatory charge is obtained as by means of
motor M, stator surfaces 1and2,and sparkgap7,a
closed oscillation circuit isobtained for producing
the electromagnetic oscillations. The motor here
form the capacity and the necessary inductance
and resistance, which, as is well know, are neces-
sary for converting static electricity into electro-
magnet wave energy.

Thedischarges formed are converted into me-
chanicalenergyinspecialmotorsandcannotreach
theaerialnetworkbyreasonoftheelectro-magnet
orchoke.If however,whenasparkspringsoverthe
sparkgap7 agreaterquantityofatmosphericelec-
tricity tends to flow to earth, a counter voltage is
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induced in the electro- magnet, which is greater
the more rapidly and strongly the flow of current
directtoearthis. Bytheformationofthisopposing
voltage a sufficiently high resistance is offered to
the flow of atmospheric electricity direct to earth
to prevent a short circuit with the earth.

The circuit containing spark gap 8 having a dif-
ferentwave length which is not in resonance with
thenaturefrequencyofthemotor,doesnotendan-
ger the motor and serves as security against ex-
cessvoltage, which, as practical experiments have
shown, may still arise in certain cases but can be
conducted direct to earth through this spark gap.

In the diagram illustrated in Figure 4 the spark
gap7isshuntedacrosscondensers5and6fromthe
motor M. This construction affords mainly a better
insulationofthemotoragainstexcessvoltageanda
uniform excitation through the spark gap 7.

In Figure 5 a diagram is illustrated for trans-
forming large current strengths which may be
employed direct without motors, for example, for
lighting or heating purposes. The main difference
isthat here the spark gap consists of a star shaped
disc 7 which can rotate onits own axis and is rotat-
ed by a motor opposite similarly fitted electrodes
7. When separate points of stars face one another,
discharging takes place, thus forming an oscilla-
tion circuit over condensers 5 and 6 and induct-
ance 9 for oscillatory discharges. It is evident that
amotormayalsobedirectlyconnectedtotheends
of the spiral 9.

The construction of the diagram shown in Fig-
ure 6 permits of the oscillation circuit of the mo-
tor being connected with an induction coil. Here
aregulating inductive resistanceis introduced for
counter-acting excess voltages in the motor. By
cutting the separate coils 9 (coupled inductively
to the aerial) in or out the inductive action on the
oscillation circuit.

In Figure 7 the oscillation circuit is closed
through the earth (Ean E ). Then spark gap 7 may
be prolonged or shortened by more orfewer spark
gaps being successively connected by meansof a
contact arm7".

Diagram 8 shows a unipolar connection of the
motor with the aerial network. Here two oscilla-
tion circuits are closed through the same motor.
The first oscillation circuit passes from aerial A
through electromagnet S, point x, inductance 9
to the earth condenser 6 and further, over spark
gap 7 to aerial condenser 5 and to x. The second
oscillation circuit starts from the aerial condenser
5atthe pointx' overtheinductance 9toearthcon-
denserfatthepointx’andthroughthecondenser
6 over the spark gap 7 back to x'. The motor itself

isinserted between two points of the spark gap 7.
Fromthisarrangementslightlydampedoscillation
wave currents are produced.

In the diagram illustrated in Figure 9 a loosely
coupledsystemofconnectionsisillustrated which
is assumed to be for small motors for measuring
purposes. A indicates the aerial conductor, S the
electromagnet in the aerial conductor, 9 the in-
ductance, 7 the spark gap, 5 and 6 condensers, E
the earth, Mthe motor, and 1 and 2 stator connec-
tions of the motor. The motor is directly metalli-
cally connected with the oscillation circuit.

In Figure 10 a purely inductive coupling is em-
ployedforthe motorcircuit.the motorisconnected
with the secondary wire 10 ascan be seenin Figure
11 in a somewhat modified diagram connection.
The same applies to the diagram of figure 12.

The diagrams hitherto described preferably
allow of motors of small and medium strength to
be operated. For large aggregates, however, they
aretooinconvenient asthe construction of two or
moreoscillation circuits forlargeamounts ofener-
gy is difficult; the governing is still more difficult
and the danger in switching on or off is greater.

A means of overcoming such difficulties is
shown in Figure 13. The oscillation circuit here
runs starting from the point x over condenser 5,
variableinductance9,sparkgap7andthetwoseg-
ments (3° and 4°) forming arms of a Wheatstone
bridge, back to x. If the motor is connected by
brushes 3 and 4 transverselytothetwoarmsofthe
bridgeasshowninthe drawings, electromagnetic
oscillations of equal sign are induced in the stator
surfaces 1 and 2 and the motor does not revolve.
If however, the brushes 3 and 4 are moved in com-
monwiththe conductingwore 1 and 2which con-
nectthe brushes with the stator poles a certain al-
terationordisplacementofthe polarityisobtained
and the motor commences to revolve.

The maximum action will result if one brush
3 comes onto the central sparking contact 7 and
the other brush 4 on the part x. They are however,
usually in practice not brought on to the central
contact 7 but only held in the path of the bridge
segments 4* and 3* in order not to connect the
spark gaps with the motor oscillation circuit.

As however, the entire oscillation energy can
thereby not act on the motor it is better to carry
out the same system according to the diagram
Figure 14, The diagram 14 differs from the fore-
going only by the motor not being directly metal-
lically connected with segments of the commu-
nicator, but only a primary coil 9 which induces
in a secondary coil 10, current which feeds the
motor M and takes the place of the rotor. By this
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arrangement a good transforming action is ob-
tained, a loose coupling and also an oscillation
circuit without spark gap.

In Figure 15 the motor is not purely inductive
as in 14, but directly metallically branched off
from the primary coil (at x and x') after the princi-
ple of the auto-transformer.

In Figure 16 instead of an inductance a con-
denser 6 is in similar manner, and for the same
object inserted between segments 3* and 4°. This
hastheadvantagethatthesegments3*and4’need
not be made of solid metal but may consist of spi-
ral coils whereby a more exact regulation is pos-
sible and further motors of high inductance may
be employed.

The arrangement of Figure 17, 18 and 19 may
be employed for use with resonance and particu-
larly with induction condenser motors; between
thelargestatorinductioncondensersurfacessmall
reversing pole condensers are connected, which,
as may be seen from Figure 17, 18 and 19 are led
together to earth. Such reversing poles have the
advantage that with large quantities of electrical
energy the spark formation between the separate
oscillation circuits ceases.

Figure 19 shows a further method which pre-
vents electromagnetic oscillations of high num-
ber of alterations formed in the oscillation circuit
striking back to the aerial conductor. It is based
on the well known principle that a mercury lamp,
one electrode of which is formed of mercury, the
other of solid metal such as steel allows an elec-
tric charge to pass in only one direction from the
mercury to the steel and not visa versa. The mer-
cury electrode of the vacuum tube N is therefore
connected with the aerial conductorand the steel
electrodewiththeoscillationcircuitcannot passto
the aerial conductor.

In practice these vacuum tubes must be con-
nectedbehindtheelectromagnetasthelatteralone
affords no protection against the danger of light-
ening.

As regards the use of spark gaps, all arrange-
ments as used for wireless telegraphy may be
used. Of course the spark gaps in large machines
must have a sufficiently large surface. Inverylarge
stations they are cooled in liquid carbonic acid or
better still in liquid nitrogen or hydrogen; in most
cases the cooling may also take place by means
of liquefied low homologues of the metal series
or by means of hydrocarbons the freezing point
of which lies at between -90° C and -40° C. The
spark gap casing must also be insulated and be of
sufficient strength to be able to resist any pressure

whichmayarise. Anyundesirableexcesssuper-pres-
surewhichmaybeformedmustbeautomaticallylet
off. | have employed with very good results mercu-
ry electrodes which were frozen in liquid carbonic
acid, thecoolingbeingmaintained duringthe oper-
ation from the outside through the walls.

Figure 20 s one of the simplest forms of con-
structionof an aerial network in combination with
collectars, transformers and the like illustrated
diagrammatically. E is here the earth wire, 8 the
safety spark gap, 7 the working spark gap, 1 and
2 the stator surfaces of the motor, 5 a condenser
battery, Sthe protective magnetwhichisconnect-
ed with the coil in the aerial conductor, A" to A
aerialantennawith collectingballoons, Nhorizon-
tal collecting or connecting wires from which, to
the centre a number of connections run.

The actual collectors consist of metal sheaths
preferably made of an aluminium magnesium al-
loy, and are filled with hydrogen or helium and are
attached to copper plated steel wires. The size of
the balloon is selected so that the actual weight of
theballoonandtheweightofthe conductingwireis
supportedthereby.Onthetopoftheballoonandthe
weight of the conducting wire is supported there-
by. On the top of the balloon aluminium spikes,
madeandgildedinaspecialmannerhereinafterde-
scribed, arearranged inorder to produce a conduc-
tor action. Small quantities of radium preparations,
more particularly polonium-ionium or mesothori-
um preparations considerably increase the ionisa-
tion, and therewith the action of these collectors.

In addition to metal balloon, fabric balloons
which are superficially metal coated according to
Schoop's metal spraying process, may howeveralso
be employed. A metallic surface may also be pro-
duced by lacquering with metal bronzes, preferably
accordingto Schoop'smetal spraying processorlac-
queringwithmetallicbronze powdersintwoelectri-
calseriesofwidelydifferentmetals, becausethereby
the collecting effect is considerably increased.

Insteadoftheordinaryroundballoons,elongated
cigar shaped ones may be employed. In order also
to utilise the frictional energy of the wind, patches
orstrips of non-conducting substances which pro-
duce electricity by friction may be attached to the
metallised balloon surfaces. The wind will impart a
portion of its energy in the form of frictional elec-
tricity, tothe balloonasing, and thereby the collect-
ing effect is substantially increased.

Inpracticehowever, veryhightowers (upto300
metresisfullyadmissible) maybeemployedasan-
tenna.Inthese towers copper tubesrise freely fur-
therabovethetopofthetower.Agaslampsecured
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against the wind is then lit at the point of the cop-
pertubeandanettingissecuredtothecoppertube
overthe flame of this lamp to form a collector. The
gasisconveyed throughtheinterior ofthetubeup
tothe summit the coppertube must be absolutely
protectedfrom moistureatthe placeatwhichiten-
tersthetowerandalsorain mustbe prevented run-
ning down the walls of the tower which may lead
to a bad catastrophe. This is done by bell shaped
enlargementswhichexpanddownwards,beingar-
ranged in the tower in the form of high voltage
insulators of Siamese pagodas.

Special attention must be devoted to the foun-
dations of such towers. They must be well insulat-
edfromtheground, whichmaybeobtained byfirst
embedding a layer of concrete in abox form to a
sufficientdepthinthegroundandinsertinginthis
an asphalt lining and then glass bricks cash about
1 or 2 metres in thickness. Over this in turn there
is a ferro-concrete layer in which alone the met-
al foot of the tube is secured. This concrete block
must be at least 2 metres from the ground and be
fully protected at the sides by awooden covering,
from moisture. In the lower part of the tower a or
glasshouseforthelarge condenserbatteriesorfor
the motors may be constructed. In order to lead
the earth connection to the ground water, a well
insulated pit constructed of vitreous bricks must
be provided. Several such towers are erected at
equal distances apart and connected with a hori-
zontal conductor.The horizontalconnectingwires
may either run directly from tower to tower or be
carried on bell shaped insulators similar to those
in use for high voltage conductors. The width of
the network may be of any suitable size and the
connection of the motors can take place at any
suitable places.

In order to collect large quantities of electrici-
ty with few aerials it is well to provide the aerial
conductor with batteries of condensers as shown
in two methods of construction in Figures 21 and
22. In Figure 21 the batteries of condenses 5 are
connected on the one hand with the aerial col-
lectors Z by the aerial conductor A, and the oth-
er hand interconnected in series with an annular
conductor from which horizontal conductorsrun
tothe connecting points Ctowhich the earth wire
is connected.

Figure 22 shows asimilar arrangement. Should
two such series of antenna rings be shown by a
voltmeter to have a large difference of potential
(for example, one in the mountains and one in
the plain} or even of different polarity these dif-
ferences may be compensated for by connecting
sufficiently large condenser batteries (5, 5%, 5°) by
means of Maji star conductors D and D', In Figure

23 a connection of three such rings of collec-
tors to form a triangle with central condenser bat-
tery is illustrated.

The condenser batteries of such large insula-
tions must be embedded in liquefied gases or in
liquids freezing at very low temperatures. Insuch
cases a portion of the atmospheric energy must
be employed for liquefying these gases. It is also
preferable to employ pressure. By this means
the condenser surfaces may be de diminished,
and still allow for large quantities of energy to
bestored, secure against breakdown. Forsmaller
installations the immersing of the condensers in
well insulated oil or the like, suffices. Solid sub-
stancesontheotherhandcannotbeemployedas
insulators,

Thearrangementsinthe diagrams hithertode-
scribed was always such that the condenser bat-
teries were connected with both poles directly to
the aerial conductor. An improved diagram of the
connections for obtaining atmospheric electrici-
ty for the condenser batteries has however, been
found to beveryadvantageous, thisarrangement
consists in that they are connected by only one
pole (unipolar) to the collecting network. Such a
method of arrangement is very important, as by
means of it a constant current and an increase
of the normal working pressure or voltage is ob-
tained. If for example a collecting balloon aerial
which is allowed to rise to a height of 300 metres,
shows40,000voltsaboveearthvoltage,inpractice
ithas been found that the working voltage (with a
withdrawal of the power according to the meth-
odhereinbeforedescribed by means of oscillation
spark gaps and the like) is only about 400 volts. If
however, the capacity ofthe condenser surface be
increased, whichcapacityinthe above mentioned
case was equal to that of the collecting surface of
the balloon aerials, to double the amount, by con-
nectingthecondenserbatterieswithonlyonepole,
thevoltagerises underan equalwithdrawal of cur-
rent up to and beyond 500 volts. This can only be
ascribedtothefavourableactionoftheconnection
method.

Inadditiontothissubstantialimprovementithas
alsobeenfoundpreferabletoinsertdoubleinduct-
anceswithelectromagnets.Ithasalso beenfound
that the useful action of such condensers can be
furtherincreasedifaninduction coilbeconnected
asinductiveresistancetotheunconnected pole of
the condenser, or still better ifthe condenseritself
be made as an induction condenser. Such a con-
densermaybecomparedwithaspringwhichwhen
compressed carries in itself accumulated force,
which it again gives off when released. In charg-
ing a charge with reversed sign is formed at the
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otherfreecondenserpole,andifthroughthespark
gap a short circuit results, the accumulated en-
ergy is again given back since now new quanti-
ties of energy are induced at the condenser pole
connected with the conductor network, which in
fact charges with opposite signsto that at the free
condenser pole.The newinduced charges have of
course the same signasthe collector network.The
whole voltage energyin the aerialis thereby how-
ever increased. In the same space of time larger
quantities of energy are accumulated than is the
case without such inserted condenser batteries.

In Figures 24 and2 5 two different diagrams of
connectionsaremoreexactlyillustrated. Figure 24
show a collecting balloon and the diagram of the
connectionstoearth. Figure 25 four collecting bal-
loonsandtheparallelconnectionofthecondenser
batteries belonging thereto.

Alisthe collecting balloon made of an alumini-
ummagnesiumalloy (electron metal, magnalium)
of a specific gravity of 1.8 and in thickness of plate
0.1 to 0.2 mm. Inside there are eight strong verti-
cal ribs of T shaped section about 10 to 20 mm
in height and about 3 mm in thickness with the
projecting partdirectedinwards(indicated bya, b,
¢,dand soforth);theyareriveted together toform
a firm skeleton and are stiffened in a horizontal
direction by two cross ribs. The ribs are further
connected with one another internally and trans-
versely by means of thin steel wires, whereby the
balloonobtainsgreatpowerofresistanceandelas-
ticity. Rolled plates of 0.1 to 0.2 mm in thickness
made of magnalium alloy are then either soldered
or riveted on this skeleton so that fully metallic
casing with smooth external surface is obtained.
Well silvered or coppered aluminium plated steel
wires run form each rib to the fastening ring 2.
Further, the coppered steel hawser L preferably
twisted out of separate thin wires (shown in dot-
ted lines in Figure 24) and which must be long
enough to allow the balloon to rise in the desired
height, leads to a metal roller or pulley 3 and from
thence a winch W, well insulated from the earth.
By means of this winch, the balloon, which is filed
with hydrogen, or helium, can be allowedtoriseto
suitable height (300 to 5,000 metres) and brought
to the ground for recharging or repairs.

The actual current is taken directly through
a friction contact form the metal roller 3 or
from the wore, or even from the winch or si-
multaneously form all thereby means of brush
(3, 3" and 3"). Beyond the brushes the conduc-
tor is divided, the paths being:- firstly over 2 to
the safety spark gap 8, from thence to the earth
conductor E', and secondly over electromag-
net §', point 13, to a second loose electromagnet

havingandadjustablecoil 5% thentothesparkgap
7 and to the second earth conductor E. The actu-
al working circuit is formed through spark gap 7,
condensers 5 and 6, and through the primary coil
9; here the static electricity formed by oscillato-
ry discharges is accumulated and converted into
high frequency electromagnet oscillations. Be-
tweentheelectromagnetsS'and S*atthecrossing
point 13, four condenser batteries are introduced
which are only indicated diagrammatically in the
drawings each by one condenser. Two of these
batteries (16 and 18) are made as plate condens-
ersand prolonged byregulatinginduction coilsor
spiral 17 and 19 while the two other (21 and 23)
areinductioncondensers. Asmaybeseenfromthe
drawings each of the four condenser batteries 16,
18, 21 and 23 is connected only by one pole to
the aerial or to the collector conductor. The sec-
ond poles 17, 19, 22 and 24 are open. In the case
ofplatecondensershavingnoinductiveresistance
and induction coil isinserted. The object of such a
spiral or coil isthe displacement of phase of the in-
duction current by ¥ periods, whilst the charging
currentofthe condenser poleswhichliefreeinthe
air, works back to the collector aerial. The conse-
guence of thisisthatin dischargesin the collector
aerial the back inductive action of the free pole al-
lowsahighervoltagetobe maintainedintheaerial
collectingconductorthanwould otherwise bethe
case.lthasalso beenfoundthat suchabackaction
has an extremely favourable effect on the wear of
the contacts. Of course the inductive effect may
be regulated at will within the limits of the size
of the induction coil, the length of the coil in ac-
tionbeingadjustablebymeansofwireconnection
without induction (see Fig. 24, No. 20).

S'and 5? may also be provided with such regu-
lating devices in the case of 5 (illustrated by 11).
Ifexcessvoltage beformeditisconductedtoearth
through the wire 12 and spark gap 8 or through
any other suitable apparatus, since this formation
would be dangerous for the other apparatus.

The action of these condenser batteries has al-
ready been hereinbefore described.

The small circles on the collector balloon indi-
cate places at which zinc amalgam or gold amal-
gam or other photoelectric acting metals in the
form of small patches in extremely thin layers (.01
to.05 mmin thickness) are applied to the balloon
casing of light metal. Such metallic patches may
also be applied to the entire balloon as well as in
greater thickness to the conducting network. the
capacity of the collector is thereby considerably
strengthened at the surface. The greatest possible
effect in collecting may be obtained by poloni-
um amalgams and the like. On the surface of the
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collector balloon metal points or spikes are also
fixed along the ribs, which spikes serve particu-
larly for collecting the collector charge. Since it
is well known that the resistance of the spikes is
less the sharper the spike is, for this purpose it is
thereforeextremelyimportanttoemployassharp
spikes as possible. Experiments made as regards
these have shown that the formation of the body
of the spike or point also plays a large part for ex-
ample spikes made of bars or rollers with smooth
surfaces,havemanytimesgreaterpointresistance
as collector accumulator spikes than those with
rough surfaces.Various kinds of spike bodies have
been experimental with for the collector balloons
hereinbeforementioned.Thebestresultsweregiv-
en by spikes which were made in the following
way. Fine points made of steel, copper, nickel, or
copperandnickelalloys, werefastenedtogetherin
bundles and then placed as anode with the points
in a suitable electrolyte (preferably in hydrochlo-
ricacid or muriate ofiron solutions) and so treated
withweak current at 2 and 3 volts pressure. After 2
to 3 hours according to the thickness of the spikes
orpinsthepointsbecomeextremelysharpandthe
bodies of the spikes have rough surface. The bun-
dle can then be removed and the acid washed off
with water. The spikes are then placed as cathode
in a bath consisting of solution of gold, platinum,
iridium, paladium or wolfram salts or their com-
pounds and coated at the cathode galvanically
with a thin layer of precious metal, which must
however be sufficiently firm to protect them from
atmospheric oxidation.

Such spikes act at a 20 fold lower voltage al-
most as well as the best and finest points made by
mechanicalmeans.Stillbetterresultsareobtained
if polonium or radium salts are added to the gal-
vanic bath when forming the protective layer or
coating. Such pins have a low resistance at their
points and even at one volt and still lower pres-
sures have an excellent collector action.

In Figure 24 the three unconnected poles are
not connected with one another in parallel. That
is quite possible in practice without altering the
principle of the free pole. It is also preferable to
interconnectinparalleltoacommoncollectornet-
work, a series of collecting aerials.

Figure 25 shows a diagram for such an in-
stallation. A, A%, A, A* are four metal collector
balloons with gold or platinum coated spikes
which electromagnetically made in the pres-
ence of polonium emanations or radium salts,
which spikes or needles are connected over four
electromagnets S', §% §% S% through an annular
conductor R. From this annular conductor four
wires run over four further electromagnets 57

b, 5% S to the connecting point 13. There the
conductor is divided, one branch passing over
12 and the safety spark gap 8 to the earth at E,
the other over inductive resistance J and working
spark gap 7 to the earth at E*. The working cir-
cuit, consisting of the condenser 5 and 6 and the
resonance motor or condenser motor M, such as
hereinbefore described, is connected in proximity
round the parking gap section 7.

Instead of directly connecting the condenser
motor of course the primary circuit for high fre-
quency oscillatory current may also be inserted.

The condenser batteries are connected b one
pole to the annular conductor R and can be either
inductionless (16 an 18) or made as induction
condensers as shown by 21 and 23.The free poles
of the inductionless condensers are indicated by
17 and 19, those of the induction condensers by
22 and 24. As may be seen from the drawings all
these pole 17, 22, 19, 24 may be interconnected
in parallel through a second annular conductor
without fear that thereby the principle of the free
pole connection will be injured. In addition to the
advantages already set forth the parallel connec-
tion also allows of an equalisation of the working
pressure in the entire collector network. Suitably
constructed and calculated induction coils 25 and
26 may also be inserted in the annular conductor
of the free poles, by means of which a circuit may
be formed in the secondary coils 27 and 28 which
allows currentproducedinthisannularconductor
by fluctuations of the charges or the like appear-
ances to be measured or otherwise utilised.

According towhat has been hereinbefore stat-
ed separate collector balloons may be connected
at equidistant stations distributed over the entire
country,eitherconnecteddirectlywithoneanoth-
er metallically or by means of intermediate suit-
ably connected condenserbatteriesthrough high
voltageconductorsinsulatedformearth.Thestatic
electricity is converted through a spark gap into
dynamic energy of a high number of oscillations
and may in such form be coupled as a source of
energy by means of a suitable method of con-
necting, various precautions being observed, and
special regulations. The wires leading from the
collector balloons have hitherto been connected
throughanannularconductorwithoutthisendless
connection, which can be regarded as an endless
induction coil, being able to exert any action on
the whole conductor system.

It has now been found that if the net-
work conductor connecting the aerial col-
lector balloons with one another is not made
as a simple annular conductor but prefera-
bly short circuited in the form of coils of a
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condenser battery or spark gap or through thermi-
onic tubes or valves or audions, then the total col-
lecting network exhibits quite new properties. The
collection of atmospheric electricity is thereby not
only increased but an alternating field may be eas-
ily produced in the collector network. Further, the
atmosphericelectricalforcesshowing themselvesin
the higher regions may also be directly obtained by
induction.In Figure 26 and 28 aform of construction
isshownonthebasisofwhichthefurtherfoundation
of the method will be more particularly explained.

In Figure 26 1, 2, 3, 4 are metallic collector bal-
loons 5,6, 7, 8 their metallic aerial conductors and
Ithe actual collector network. This consists of five
coils and is mounted on high voltage insulatorsin
the air, on high voltage insulators in the air, on
high voltage masts (or with suitable construction
cable embedded in the earth). One coil has a di-
ameter of 1 to 100 km or more. 5 and 5' are two
protectiveelectromagnets.Fthesecondsafetysec-
tion against excess voltage, E its earth conductor
andE'the earth conductor ofthe working section.
Whenanabsorptionofstaticatmosphericelectric-
ity is effected through the four balloon collectors,
the currentin order to reach the earth connection
E1 must flow spirally through the collector net-
work overthe electromagnet 5, primaryinduction
coil 9, conductor 14, anode A of the audion tube,
incandescent cathode K, as the way over the elec-
tromagnet and safety spark gap F offers consid-
erably greater resistance. Owing to the fact that
the accumulated current flows in one direction,
anelectromagneticalternatingfieldisproducedin
the interior of the collector network coil, whereby
the whole free electrons are directed more or less
intotheinteriorofthe coil. Anincreasedionisation
oftheatmosphereistherefore produced.Inconse-
quenceofthisthe pointsmountedonthecollector
balloon show a considerably reduced resistance
andthereforeincreasedstaticchargesbetweenthe
pointsonthe balloon and the surrounding atmos-
phere are produced. The result of this is a consid-
erably increased collector effect.

Asecondeffectwhichcouldnotbeobtainedother-
wiseisobtainedbytheelectromagneticalternating
field which running parallel to the earth surface,
act more or less with a diminishing or increasing
effect on the earth magnetic field, whereby in the
case of fluctuations in the current a return induc-
tion current of reversed sign is always is always
producedinthecollectorcoil byearthmagnetism.
Nowif,however,aconstantlypulsatingcontinuous
alternatingfieldis produced asstatedinthe above
collector network |, an alternating current of the
same periodicityis produced alsointhe collecting

networkcoil. Asthesamealternatingfieldisfurther
transmitted tothe aerial balloon, the resistance of
its points is thereby considerably reduced, whilst
the collector action is considerably increased. A
further advantageisthat positive electronswhich
collect on the metal surfaces during the conver-
sionintodynamiccurrentproduceasocalleddrop
potential of the collector area. As an alternating
fieldis present, the negative ions surrounding the
collectorsurfaces, whendischarge ofthe collector
surfaces takes place produce by the law of induc-
tion, aninduction of reversed sign onthe collector
surface and so forth (that is to say again a positive
charge).Inadditiontotheadvantageshereinbefore
set forth, the construction of connecting conduc-
tors in coil form when sufficiently large diameter,
allows of a utilisation of energy arising in higher
regions also in the simplest way. As is well know
electric discharges frequently take place at very
great elevations which may be observed, such as
St. Elmo's fires or northern lights. These energy
guantities have not been able to be utilised up to
now. By this invention all these kinds of energy,
as they are of an electromagnetic nature and the
directions of the axis of the collector coils stands
at right angles to the earth's surface, can be more
or less absorbed in the same way as a receiver in
wireless telegraphy absorbs waves coming froma
far distance. With a large diameter of the spiral it
ispossibletoconnectlargesurfacesandtherebyto
take up also large quantities of energy.

It is well know that large wireless stations in
the summer months, and also in the tropics are
very frequently unable to receive the signals in
consequenceofinterruptionswhicharecausedby
atmospheric electricity and this takes place with
vertical coils of only 40 to 100 m diameter. If on
the contrary horizontal coils of 1 to 100 km di-
ameter be employed very strong currents may be
obtainedthroughdischargeswhichareconstantly
taking placein the atmosphere. Particularlyin the
tropicsor still betterinthe polarregionswherethe
northernlightsare constantlypresent,largequan-
tities of energy may probably be obtained in this
way. A coil with several windings should act the
best. In similar manner any alteration of the earth
magnetism should act inductively on such a coil.

It is not at all unlikely that earthquakes and
spots on the sun will also produce an induction
in such collector coils of sufficient size. In simi-
lar manner this collector conductor will react on
earth currents more particularly when they are
near the surface of the earth or even embedded
in the earth. By combining the previous kind of
current collectors so far as they are adopted for
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improved system with the improved possibilities
of obtaining current the quantities of free natural
energy which are to be obtained in the form of
electricity are considerably increased.

In order to produce in the improved collector
coil uniform current oscillations of an undamped
natureso-calledaudionhighvacuumorthermionic
tubesofsuitableconnectionareemployedinstead
of the previously know spark gaps (Fig. 26, Nos.9-
18). The main aerial current flows through elec-
tromagnet S (which in the case of a high number
ofalterationsisnotconnectedherebutintheearth
conductor E') and may be conveyed over the pri-
mary coils in the induction winding through wire
14 to the anode A of the high vacuum grid tube.
Parallel with the induction resistance 9 a regulat-
ing capacity of suitable size, such as condenser
11 is inserted. In the lower part of the vacuum
gridtubeisarrangedtheincandescentfilamentor
cathode K which is fed through a battery B. From
the battery B two branches run, one to the earth
conductor E'and the other through batteryB' and
secondary coil 10 to the grid anode g in the vacu-
um tube. By the method of connections shownin
dottedlines, adesiredvoltageatthegridelectrode
gmayalsobe producedthroughthewire 17 which
is branched off from the main current conductor
through switches 16 and some small condensers
(a, b, ¢, d) connected in series, and conductor 18,
without the battery B' being required.

The action of the entire system is somewhat as
follows:-

On the connecting conductor of the aerial col-
lector network being short circuited to earth, the
condenser pole11ischarged ansslightly damped
oscillations are formed in the short circuited ex-
isting oscillation circuit formed of the condenser
11 and self inductance 9. In consequence of the
coupling through coil 10, fluctuations of voltage
take place in the grid circuit 15 with the same fre-
quency, which, fluctuations in turn influence the
strength of the electrode current passing through
the high vacuum amplyfying tube and thus pro-
ducecurrentfluctuations ofthe same frequencyin
the anode circuit. A permanent supply of energy
to the oscillation circuits 9 and 10 consequently
takes place, until a condition of balance is set up,
inwhich the consumed oscillation energyis equal
tothatabsorbed. Therebyconstantundampedos-
cillations are now produced in the oscillation cir-
cuits 9-11.

Forregularworking of such oscillation produc-
ershighvacuumstrengtheningtubesarenecessary
anditisalsonecessarythatthegridandanodevolt-
ages shall have a phase difference of 180°so that
ifthe gridis negatively charged, then the anode is

positively charged and vice versa. This necessary
difference of phase may be obtained by most var-
ied connections, for example, by placing the oscil-
lation circuitinthe grid circuit or by separating the
oscillation circuitandinductive coupling from the
anodes and the grid circuit and so forth.

A second important factor in this way of con-
verting static atmospheric electricity into un-
dampedoscillationsisthatcare mustbetakenthat
the grid and anode voltages have a certain rela-
tion to one another; the latter may be obtained be
altering the coupling and a suitable selection of
the self induction in the grid circuit, or as shown
by dotted lines 18, 17, 16 by means of a larger
or smaller number of condensers of suitable size
connected in series; in this case the battery B'may
be omitted. With a suitable selection of the grid
potentialaglowdischargetakesplacebetweenthe
gridgandtheanode A, and accordingly at the grid
thereisacathode dropandadarkspaceisformed.
The size of this cathode drop is influenced by the
ions which are emitted in the lower space in con-
sequence of shockionization of the incandescent
cathodes Kand passthrough the gridin the upper
space. On the other hand the number of the ions
passing throughthe gridisdependent onthevolt-
age between the grid and the cathode. Thusifthe
grid voltage undergos periodic fluctuations (asin
the present case) the amount of the cathode drop
atthegridfluctuatesandconsequentlytheinternal
resistance ofthe tube correspondinglyfluctuates,
so that when a back coupling of the feed circuit
with the grid circuit takes place, the necessary
meansareaffordedforproducingundampedoscil-
lationsand oftaking current, according torequire-
ments from the collecting conductor.

The frequency of the undamped oscillations
producediswithasuitablyloosecouplingequalto
the self frequency of the oscillation circuits 9 and
10. By a suitable selection of the self induction of
the coil 9 and capacity 11 it is possible to extend
from frequencies which produce electromagnet-
ic oscillations of only a few metres wave length
down to the lowest practical alternating current
frequency. For large installations a suitable num-
ber of frequency producing tubes in the form of
thewellknownhighvacuumtransmissiontubesof
.5 to 2kw. in size may be connected in parallel so
that in this respect no difficulty exists.

Theuseofsuchtubesfor producingundamped
oscillations, and also the construction and meth-
od of inserting such transmission tubes in an ac-
cumulator or dynamo circuit is known and also
that such oscillation producing tubes only work
well at voltages of 1,000 up to 4,000 volts, so
that on the contrary their use at lower voltages is
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considerably more difficult. By use of high volt-
age static electricity this method of producingun-
dampedoscillationsascapturedwiththatthrough
spark gaps must be regarded as an ideal solution
particularly for small installations of outputs of
from 1 to 100 kw.

By the application of safety spark gaps, with
interpolation of electromagnets, not only is short
circuiting avoided by also the taking up of current
isregulated. Oscillation producersinserted in the
abovewayformaconstantlyactingelectromagnet-
icalternating fieldin the collector coil, whereby as
already stated, a considerable accumulated affect
takes place. The withdrawal wire is connected at
12and 13, but current may be taken by means of a
secondary coil which is firmly or movably mount-
ed in any suitable way inside the large collector
coil, i.e.in its electromagnetic alternating field, so
long as the direction of its axis runs parallel with
that of the main current collecting coil.

In producing undamped oscillations of a high
frequency (50,000 per second and more) in the os-
cillation circuits 9and 11, electromagnetsSandS'
must beinserted ifthe high frequency oscillations
are not to penetrate the collector coil. In all other
cases they are connected shortly before earthing
(as in Figs 27 and 28).

Figure 27 a second method of construction of
the connecting conductor | another annular con-
ductor Il is inserted parallel to the former on the
high voltage mast in the air (orembedded as a ca-
ble in the earth) but both n the form of a coil. The
connecting wire of the balloon aerials is indicat-
ed as a primary conductor and also as a current
producing network; the otheris the consumption
networkandisnotinthe unipolarconnectionwith
current producing network.

In Figure 27 the current producing network
| is shown with three balloon collectors 1, 2, 3
and aerial conductors 4, 5, 6; it is short circuited
through condenser 19 and inductance 9. The os-
cillation forming circuit consists in this diagram
of spark gap f, inductance 10, and condenser
11; the earth wire E, is connected to earth over
electromagnet S'. F is safety spark gap which is
alsoconnectedtoearththroughasecondelectro-
magnet 5 and E. On connecting up the condens-
er circuit 11 this is charged over the spark gap f
whereby an oscillatory discharge formed. This
discharging current act through inductance 10
on the inductively coupled secondary 9, where-
by in the producing network a modification of
the potential of the condenser is produced. The

consequence of this is that oscillations arise in
the coil shaped producer network. These oscilla-
tions induce a current in the secondary circuit Il
which has a smaller number of windings an a less
resistance, the voltage of which, according to the
proportion of the number of windings and of the
ohmic resistance, is considerably lower whilst the
current strength is greater.

In order to convert the current thus obtained
intocurrentofanundampedcharacter,andtotime
its wave lengths, a sufficiently large regulatable
capacity 20isinserted betweentheends12and 13
of the secondary conductor Il. Here also current
may bet taken without an earth conductor, but it
is advisable to inert a safety spark gap E' and to
connectthiswiththe earth overelectromagnet5?,

The producer network may be connected with
the working network Il over an inductionless con-
denser 21 or over an induction condenser 22, 23.
Inthis case the secondary conductor is unipolarly
connected with the energy conductor.

InFigure 28theconnectingconductorbetween
the separate accumulator balloons is carried out
according to the autotransformer principle. The
collecting coil connects four aerial balloons 1, 2,
3, 4, the windings of which are not made side by
side but one above the other. In Figure 28 the col-
lector coil Iis shown with a thin line, the metalli-
cally connected prolongation coils Il with a thick
line. Between the ends I' and II' of the energy
network | a regulating capacity 19is inserted. The
wire ' is connected with the output wire and with
the spark gap F.

As transformer of the atmospheric electricity
anarrangement is employed which consists in us-
ing rotary pair of condenser in which the one sta-
tor surface B is connected with the main current,
whilsttheotherAisconnectedwiththeearth pole.
Between these pairsof short circuited condensers
are caused torotate fromwhichthe converted cur-
rent can be taken by means of two collector rings
and brushes, in he form of an alternating current,
thefrequencyofwhichisdependentonthenumber
of balloonsand the revolutions of the rotor. As the
alternating current formed in the rotor can act, in
thisimproved method of connection described in
thisinvention, through coils 10 on the inductance
9, an increase or diminution of the feed currentin
| can be obtained according to the direction of the
current by back induction. Current oscillations of
uniform rhythm thereby result in the coil shaped
winding of the producer network.

Astheendsofthisconductorareshortcircuited
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through the regulatable condenser 19 these
rhythms short circuited undamped oscillations in
the energy conductor, the periodicity and wave
lengths of which oscillations can be adjusted ac-
cording to desire by alternating the capacity 19to
a given wave length and therewith also to a given
frequency. These currents may also be employed
in this form directly as working current through
conductors II" and lIl. By inserting the condens-
er20aconnection betweentheseconductorsmay
also be made, whereby harmonic oscillations of
desired wave length are formed. By this means
quite new effects as regards current distribution
are obtained. The withdrawal of current can even
take place without direct wire connection if, at a
suitable pointin the interior of the producing net-
work (gquite immaterially whether this has a diam-
eter of 1 or 100 km) a coil tuned to these wave
lengths and of the desired capacity is firmly or
movablymountedintheaerialconductorinsucha
way that is axial direction is in parallel with tht of
the collector coil. In this case a current is induced
in the producing network, the size of which is de-
pendent on the total capacity and resistance and
also on the periodicity employed. A possibility is
thereby afforded in future, of taking energy form
the producer networkbywireless means. Asthere-
byinadditiontoatmosphericelectricityalsomag-
neticearthcurrentsandtheenergyfromthehigher
atmosphere (at least partially) may be simultane-
ously obtained, this last system for collecting the
atmosphericenergyisof particularimportancefor
the future,

Of course everywhere instead of spark gaps
suitable grid vacuum tubes may be employed as
producersforundampedoscillations. Theseparate
coilsofthe producernetworkwithlarge diameters
may be connected with one another through sep-
arate conductors all in parallel or all in series or
in groups in series. By regulating the number of
oscillationsandalsotheextentofthevoltagemore
or less large collector coils of this kind may be em-
ployed. The coils may also be divided spirally over
the entire section. The coils may be carried out in
annular form or also in triangular, quadrangular,
hexagonal or octagonal form.

Of course wires may be carried from a suitable
placetothecentre oralsolaterallywhich servethe
currents waves as guides. This is necessary when
thecurrentshavetobeconducted overmountains
and valleys and so forth. In all these cases the cur-
rent must be converted into a current of suitable
periodicity.

As already hereinbefore mentioned sepa-
rate collecting balloons may be directly me-
tallically interconnected at equidistant stations

distributed over the entire country or may be con-
nectedbyinterpolation ofsuitablecondenserbat-
teries by means of high voltage conductors. The
static electricity is converted through a spark gap
into dynamic energy of a high number of oscilla-
tions, and could then in such form, with a suitable
arrangementoftheconnections,observingvarious
measures of precaution, be employed as source of
energy after separate or special regulation

According tothisinventionin ordertoincrease
the collecting effect of the balloon in the aerial
collector conductor or in the earth wire, radiating
collectors are employed. These consist either of
incandescentmetaloroxideelectrodesintheform
of vacuum grid tubes, or electric arcs (mercury
and the like electrodes) Nernst lamps or finally
flames of various kinds may be simply connected
with the respective conductor.

It is well known that energy can be drawn off
fromacathodeconsistingofanincandescentbody
oppositeananodechargedwithpositiveelectricity
(vacuum grid tube). Hitherto however, a cathode
was always first directly placed opposite an an-
ode, and secondly the system always consisted of
closed circuit.

MNow if we dispense with the ordinary ideas
in forming light or flame arcs in which a cathode
mustalwaysstanddirectlyoppositeananode,and
if we place an incandescent cathode opposite an
anodechargedtoahighpotential oranother body
freely floating in the air, or regard the incandes-
centcathodeonlyasasourceofunipolardischarge
(which represent group and point discharges in
electrostatic machines similar to unipolar dis-
charges), it may be ascertained thatincandescent
cathodes and less perfectly all incandescent radi-
ators, flames and the like admit of relatively large
currentdensitiesandallowlargequantitiesofelec-
tric energy to radiate into the open space in the
form of electron streams as transmitters.

The object of thisinvention is as described be-
low, if such incandescent radiators or flames are
not freely suspended in space but connected me-
tallicallywiththeearthsothattheycanbecharged
withnegativeterrestrial electricity, theseradiators
possessthe propertyofabsorbingthefreepositive
electrical charges contained in the air space sur-
rounding them (that is to say of collecting them
andconductingthemtoearth). Theycantherefore,
serve as collectors and have, in comparison to the
action of the spikes, or points, a very large radius
of action R; the effective capacity of these collec-
torsismuch greaterthan the geometrical capacity
(R,-) calculated in an electrostatic sense.

Nowasourearthissurroundedasiswellknown,
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withanelectrostatic field and thedifferenceof po-
tential

Y

8h
ofthe earth field according to the latestinvestiga-
tions, is in summer about 60 to 100 volts and in
winter 300 to 500 volts per metre of difference in
height (&h), a simple calculation gives the result
that when such a radiation collector or flame col-
lectoris arranged for example on the ground, and
asecond one is mounted vertically overitat a dis-
tanceof 2,000 metres and both areconnected by a
conducting cable, thereisadifference of potential
in summer of about 2,000,000 volts and in winter
6,000,000 volt or more.

According to Stefan Boltzmann's law of radia-
tion,thequantityofenergywhichanincandescent
surface (temperature T} of 1 sq cm radiates in a
unit of time into the open air (Temperature T ) is
expressed by the following formula:

S=4(T*-T° ) watt/sq cm

and the universal radiation constant 6 is accord-
ing to the latest researches of Ferry (Annales de
Chimie etde physique 17 page 267 (1909)) equals
to 6.30X10% watt/sq cm.

MNow if an incandescent surface of 1 sq cm
shows, as compared with the surrounding space a
periodic fall of potential §V it radiates (independ-
ent of the current direction, that is to say of the
sign) in accordance with the above formula, for
example at a temperature of 3725° Can energy of
1.6 kw per sq cm per second. As for the radiation
the same value can be calculated for the collection
ofenergy, butreversed. Now as carbon electrodes
atthetemperature at the temperature of the elec-
tric arc support on the current basis density up to
from 60 to 65 amperes per sq cm no difficulties
will result in the direction in employing radiating
collectors as accumulators.

Ifthe earth be regarded as a cosmically insulat-
ed condenser in the sense of geometrical electro-
staticsxthereresultsfromthegeometric(compare
Ewald Rasch, “das elcktrische Bogenlicht” (The
electric arc light) page169) capacity of the earth
according to Chwolson:

For negative charging 1.3X10° Coulomb.

For negative potential V = 10XX10%volts, From
thisthereresults however, EJT=24.710"watt/Sec.
Now ifitis desired tomake a theoretic short circuit
throughanearthedflamecollectorthiswouldrep-
resent an electric total work of about 79,500 10"
kilowatt years as the earth must be regarded as a
rotatingmechanismwhichisthermo-dynamically,
electromagnetically, and also kinematically cou-
pledwiththesunandstarsbycosmicradiationsand

gravitation a diminution of the electric energy of
the earth field is not to be feared. The energies
whichtheincandescentcollectorswouldwithdraw
from the earth field can only cause by the with-
drawal of motor work a lowering of the earth tem-
perature {temperature T.=300) and reduce this to
that of the world space (T=0) by using the entire
energy. This is however not the case as the earth
does not represent a cosmically entirely insulated
system. On the contrary there is conveyed to the
same according to the recent value corrected by
Ferry for the solar constants through the radiation
from the sun an energy of 18,500 x 10" kw. Ac-
cordingly any lowering of the earth temperature
(T,) without simultaneous lowering of the sun's
temperature (T,) would contradict Stefan Boltz-
mann's law of radiation.

S=8 (T T

Fromthis it must be concluded thatifthe earth
temperature (T,) sinks, the total radiation S ab-
sorbedbytheearthincreases, andfurtheralsothat
the secularspeed of cooling of the earthis directly
dependant on that of the sun and the other radia-
tors cosmically coupled with the sun and is con-
nected most closely with these.

Theincandescent radiation collectors may, ac-
cording tothisinvention, be employed for collect-
ing atmospheric electricity if they (1) are charged
with the negative earth electricity (that is to say
when they are directly connected by means of a
metallic conductor with earth) and (2) if large ca-
pacities (metal surfaces) charged with electricity
are mounted opposite them as positive poles in
the air. This is regarded as the main feature of the
presentinventionaswithouttheseinventiveideas
it would not be possible to collect with an incan-
descent collector, sufficiently large quantities of
theelectricalchargescontainedintheatmosphere
as technology requires; the radius action of the
flame collectors would also be too small, especial-
ly if it be considered that the very small surface
density (energy density) (§ about=2x7 . 10° 5t.E
per sq cm) does not allow of large quantities of
charge being absorbed form the atmosphere.

%) Calculated according to Poisson;s calculation;
AV = -4nd; as here the alteration of potential
or potential gradients only takes place in the di-
rection of the normal, this caleulation assumes the
simple form
e 3K
— X
dn © on’

It has indeed already been proposed to
employ flame collectors for collecting at-
mospheric electricity and it is known that
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ncollecting effectis substantiallygreateropposite
the points. Itis however, notknown that the quan-
tities of current which could hitherto be obtained
are too small for technical purposes. According to
my experiments the reason for this is to be found
in the too small capacities of the collector con-
ductor poles. If such flame or radiating collectors
have no or only small positive surfaces, their ra-
dius of action for large technical purposes is too
small. Ifthe incandescent collectors be constantly
keptinmovementinthe airthey maycollectmore
according to the speed of the movement, but this
again not capable of being carried outin practice.

By this invention the collector effect is consid-
erablyincreased by abodychargedwithapositive
potential and of the best possible capacity being
alsoheldfloating (withoutdirectearthconnection)
opposite such an incandescent collector which s
held floating in the air at a desired height. if for
example, a collecting balloon of sheet metal or
metallized balloon fabric be caused to mount to
300 up to 3000 metres in the air and as positive
poleitis brought opposite such aradiating collec-
torconnected byaconductortoearth, quitediffer-
ent results are obtained.

The metallic balloon shell (with alarge surface)
is charged to a high potential by the atmospheric
electricity. This potential is greater the higher the
collecting balloon is above the incandescent col-
lector. The positive electricity acts concentratedly
on the anode floating in the air as it is attracted
throughtheradiationshockionization,proceeding
fromtheincandescentcathode. Theconsequence
of this is that the radius of action of the incandes-
cent cathode collector is considerably increased
and thereby also the collecting effect of the col-
lecting balloon surface. Furtherthelarge capacity
of the anode floating in the air plays therefore an
important part because it allows of the taking of
large charges, and therebyamoreuniformcurrent
is obtained even when there is a large consump-
tion; this cannot be the case with small surfaces.

In the present case the metallic collecting bal-
loon is a positive anode floating in the air and the
end of the earth conductor of this balloon serves
aspositive polesurface oppositethesurface ofthe
radiating incandescent cathode, which in turn is
charged with negative earth electricity beingcon-
ductingly connected to earth

The process may be carried out by two such
contacts (negative incandescent cathode and an-
ode end of a capacity floating in the air) a con-
denserandaninductiveresistance beingswitched
oninparallel, wherebysimultaneouslyundamped
oscillations may be formed.

In very large installations it is advisable to con-
nect two such radiating collectors in series. Thus
an are light incandescent cathode may be placed
below on the open ground and an incandescent
cathodewhichisheatedbespecialelectromagnet-
ic currents be located high in the air. Of course for
this the special vacuum Liebig tubes with or with-
outgrids may also beemployed. Anordinarylamp
with oxide electrodes may be introduced on the
ground and the positive pole is not directly con-
nectedwiththecollectingballoon,butthroughthe
upper incandescent cathode or over a condenser.
Themethod of connectingtheincandescentcath-
ode floating in the air may be seen in Fis. 29-33.

B is the air balloon, K a Cardan ring (connec-
tion with the hawser) C the balloon L a good con-
ducting cable. P a positive pole, N negative incan-
descent cathode, and E earth conductor.

Fig. 29 represents the simplest form of con-
struction. If electric oscillations are produced be-
lowonthe ground bymeansofacarbonlamporin
other suitable way a considerably greater electric
resistance is opposed to that in the direct way by
inserting an electricalinductive resistance 9. Con-
sequently between P and N a voltage is formed
and as, over N and P only an inductionless ohmic
resistance is present, a spark will spring over so
long as the separate induction co-efficients and
the like are correctly calculated. The consequence
of this is that the oxide electrode (carbon or the
like) is rendered incandescent and then shows
as incandescent cathode an increased collecting
effect. The positive poles must be substantially
largerthanthe negativeinorderthattheymaynot
also become incandescent. As they are further
connected with the large balloon area which has
alarge capacity and is charged at high voltage, an
incandescent body whichis heldfloatinginthe air
and a positive pole which can collect large capac-
ities is thereby obtained in the simplest way. The
incandescentcathodeisfirstcausedtobecomein-
candescentbymeansofseparateenergyproduced
on the earth, and then maintained by the energy
collected from the atmosphere.

Fig. 30 only shows the difference that instead
of n round balloon a cigar shaped one (of metal
or metalized fabric) may be employed and also a
condenser5isinserted betweentheincandescent
cathodeandtheearthconductorsothatashortcir-
cuited oscillation circuit P. N 5 and 9 is obtained.
This has the advantage that quite small quantities
of electricity cause the cathode to become incan-
descent and much larger cathode bodies may be
rendered incandescent.

In this form of construction both the in
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candescentcathodeandalsothepositiveelectrode
may be enclosed in a vacuum chamber as may
be seen in Fig 32. A cable L is carried well in-
sulated through the cover of a vessel and ends in
a condenser disc 5. The cover is arched in order
to keep off the rain. The vessel is entirely or par-
tially made of magnetic metal and well insulated
inside and outside. Opposite the metallic positive
pole of the vacuum tube g with the incandescent
cathode (oxide electrode) Nis arranged. The neg-
ative electrodeis onthe one hand connected with
the earth conductorE, and onthe other hand with
theinductive resistance 9whichisalso connected
with the cable L with the positive pole and wound
round the vessel in coils. The action is exactly the
same as that in Fig. 29 only instead of an open
incandescent cathode one enclosed on vacuo is
employed. Asin such collectors only small bodies
can be brought to incandescence in large instal-
lations a plurality of such vacuum tubes must be
inserted in proximity to one another. According
to the previous constructions Figs. 31 and 33 are
quite self evident without further explanations

Figs 34-37 represent further diagrams of con-
nections over radiating the flame collectors, and
infact,howtheyaretobearranged ontheground.

Fig. 34 shows n arc light collector with oxide
electrodes for direct current and its connection;
Fig. 35 a similar one for alternating current, Fig.
36 an incandescent collector with a Nernst lamp
and Fig. 37 a similar one with a gas flame.

The positive pole 1 of the radiating collectorsis
always directly connected to the aerial collecting
conductor A. In Fig. 34 this is further connected
overthecondenserbatterySwithasecondpositive
electrode3.Thedirectcurrentdynamobproduces
currentwhichflowsoverbetweentheelectrodes3
and 2 as an arc light. On the formation of arc the
negative incandescent electrode 2 absorbs elec-
tricity from the positive poles standing opposite
itand highly charged with atmosphericelectricity
and conveys the same to the working circuit. The
spark gap 7, inductive resistance 9 and induction
coil 10 are like the ones previously described. The
protectiveelectromagnetSguardstheinstallation
against earth circuiting, the safely spark gap 8
from excess voltage and overcharging.

In Fig. 35 the connection is so far altered that
thealternating currentdynamo feedsthe exciting
coil 11 of the induction condenser. 12 is its neg-
ative and 13 its positive pole; if the coil 3 on the
magnet coreofthedynamaois correctly calculated
andtheperiodicityofthealternatingcurrentissuf-
ficiently high an arc light can be formed between

thetwo pole 1and 2. Asthe cathode 2 is connect-
edwiththenegativelychargedearth,andtherefore
always acts as a negative pole, a form of rectifica-
tionofthealternating current produced by thedy-
namo 3 is obtained, the second half of the period
is always suppressed. The working circuit may be
carried outin the same way as Fig. 34; the working
spark gap 7 may however be dispensed with, and
insteadthereofbetweenthe pointsnandm acon-
denser 5 and a induction resistance 9 may be in-
serted fromwhichthe currentistakeninductively.

Fig. 36 represents a form of construction sim-
ilar to Fig. 34 only that here instead of an arc
lamp a Nernst incandescent body is employed.
The Nernst lamp is fed through the battery 3. the
waorking section is connected with the negative
pole, the safety spark gap with the + poles. The
working spark gap 7 may also be dispensed with
the current for it taken at 12 over the oscillation
circuit 5, 11 (shown in dotted lines).

Flame collectors (Fig. 37) may also be em-
ployed according to this invention. The wire
network 1 is connected with the aerial collector
conductor A and the burner with the earth. At the
upper end of the latter, long points are provided
which project the flame. The positive electrode
isconnected withthe negative overacondenser5
and the induction coil 9 with the earth.

The novelty in this invention is firstly the use
ofincandescent cathodes opposite positive poles
whichareconnectedwithlargemetalliccapacities
as automatic collecting surfaces, (2 the connec-
tion to the incandescent cathodes with the earth
whereby, in addition to the electricity conveyed
tothem from the battery ormachinewhichcauses
the incandescing, also the negative charge of the
earthpotentialisconveyed,and(3)theconnection
ofthe positive and negative poles of the radiating
collectors over a condenser circuit alone or with
theintroduction of asuitableinductiveresistance,
whereby simultaneously an oscillatory oscillation
circuit by obtained. The collecting effect is by
these methods quite considerably increased.

| declare that what | claim is:-

1. An electrical generating system, compris-
ingaconducting surface for static charges, means
to support same at a distance above the earth, a
conductor leading to the earth level, n spark gap
associated withsaid conductortoconvertelectro-
staticchargesintoelectromagnetichighfrequency
oscillations meansto supply said electromagnetic
energy to a net work, and a spark gap of greatly
increased relative resistance in parallel therewith.

2. An electrical energy generating system
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comprising a conductor, means to support same
above the earth level, an inductance therein, a
spark gap associated with said conductor, a sec-
ondsparkgapofmuchhigherrelativeresistancein
parallel therewith and an energy receiving circuit
coupled with the spark gap of lesser resistance.

3. An electrical generating system compris-
ing a collecting surface, means to support same
abovetheearthlevel, aconductorconnecting said
connecting surfaces with the earth level, a choke
in said conductor, an electromagnetic resistance
convertingelectrostaticenergytoelectromagnetic
energy, asafety higherresistancein parallel there-
with and a net work coupled with the conversion
resistance of lesser value,

4.Anelectrical energy generating system com-
prisingelectricconductorsspacedabovetheearth
to form electromagnetic oscillating circuits, con-
ductors connecting to earth level, electrostatic to
electromagneticenergyconversionmeanstherein,
a safety high electrostatic resistance in parallel
therewith and meanstoalterthe electromagnetic
characteristics of he circuits

5.Anelectrical energy generating system com-
prising in combination a static collecting surface
arranged above the earth, conductors connect-
ing to earth level, a pair of spark gaps in parallel

of different electrostatic resistance, a utilization
net work shunted across the spark gap of lesser
resistance and an electromagnetic choke in said
conductors.

6.Anelectrical energy generating system com-
prising an open circuit energy collecting aerial, a
pair sparking gaps in parallel of widely different
resistance,connectedtheretoandaclosedelectric
oscillation circuit in shunt across the gap of lesser
resistance.

7.Anelectrical energy generating system com-
prising an open circuit energy collecting aerial, a
pair of sparking gaps in parallel of widely differ-
entresistanceconnected thereto, aclosed electric
oscillation circuit in shunt across the gap of lesser
resistance, a plurality of electrostatic collecting
surfaces, means to connect said collecting surfac-
esin parallelin groups and means to connect said
groups symmetrically with said aerial.

In witness whereof, | have hereunto signed my
name this 30 day of Dec., 1920, in the presence to
two subscribing witnesses.

HERMAN PLAUSON.
Witnesses:

H.F. ArmsTRONG
W.H. Beeston
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