VACUUM CAPACI TOR Fi el d of application 5, Thisinvention relates to

el ectrical engineering,to fundanental electrical engi neering

equi pnent in particular, in this case - to constant capacitance
capacitors for polar conditions. 10 Application Level Sem conduct or
and el ectrolyte capacitors in use at present are based on the
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fundamental electrical engineering equipment in particular, in
this case - to constant capacitance capacitors for peolar

conditions.

Application Level

Semiconductor and electrolyte capacitors in use at present are
based on the polarization principle. Structurally, they are
based on two plates/electrodes, with a dielectric material to
be polarized separating them: the positively charged plate is
the anode, while the negatively charged plate is the cathode.
Flectric energy 1is stored by ©polarizing the dielectric
material. These are the largest of all the capacitors: their
electric capacitance is 2 Farads, while their operating

voltage is 16 Volts.

Their weak points are their massive size and their heavy

weight.

The Essence of the Inventive Model

The technological benefit cof this invention 1is that it allows
building small-size electric energy accumulation systems of

large capacitance and wvoltage.

This technological effect 1is achieved by using the following

set of important features:



The technol ogi cal benefit of this invention is that it allows

buil ding small-size electric energy acctnul ati on systens of | arge
capaci tance and voltage. 30 2 The inventive nodel represents a

vacuum capacitor with an anode | ocated outside the vacuum chanber,

whi ch contains a cathode, while a dielectric body is |ocated between
them The design of the cathode allows for its direct heating by an 5
el ectricdhey LREaNEiBE fRIENt SPHFESEEthole Y& Btatté®aindiofe thER an
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that high vacuum To confirmtheoretical ideas for a vacuum capacitor
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an exper i,Tent Mas 1§ ré’@ﬁ@&},ka’e;efﬂcac@@%d@ﬁctmy@%w dipde s
wi th approximately an inner volune of vacuum of 2.3 cnB was used as a
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met al beaker filled with transforper .20 oi - to have its o anod
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hours, voltage between the netal beaker (the anode) and the cathode

of the 6[T)%A gnlar? frr%e%%%%q:e%%c\él ideas for a vacuum capacitor and to

15 determine the electrical capacitance of the wvacuum in it, an

experiment was carried out, 1in which a 6D6A electro-vacuum

diode with approximately an inner wvolume of vacuum of 2.3 cm®

was used as a vacuum capacitor. For this purpcse, a 6D6A

diode was placed intec a metal beaker filled with transformer

20 0il - to have its own anode insulated. The beaker formed the

ancde of the wvacuum capacitor (VC). The cathode could be

heated, using a filament transformer with an effective voltage

cof 6.3 V. The capacitor was charged, using rectified mains

voltage (i.e. approximately 310 V) wvia a current-iimiting

25 alternative resistor and an ammeter. Using these devices, a

direct 10 mA current was maintained for 8 hours. In 8 hours,

voltage between the metal beaker (the anode) and the cathode

of the 6D6A diode reached 28 V.

30 The above measurements were used to calculate the wvacuum

capacitance of the vacuum capacitor (VC}.



30 The above neasurenents were used to gal cul ate the vacuum

capaci tance of the vacuun1capacitor (VG'. 31t is known that gvc =

13 x t3 = Cvc x 03, where 13 = 0.01 A t3 =8 hours = 28,800 s, and

03 = 28 V. Consequently, gvc = 0.01 x 28,800 = 288 coulonbs;
consequently, the capacitance is calculated as: 5 Cvc = qvc/ U3 =

288/ 28 =_10, 2857 Farads, where 13 is the VC charglng current t3.1s
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is completed, and Cvc i's the 10 cal cul ated VC capacity. These
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it may be ﬂseq n ener.gy storing systens and ot her power
i nstal | afToRs: he &Péct ri cal capaci tance of one 15 cubic centinetre

of vaguum neasured with thls met hod, is in excess of 5 Farads per

one cubic centinetre, while the operatlng vol t age neasures sever al
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10 calculated VC capacity.

These calculations show that the new VC has a large capacity.
Consequently, it may be used in energy storing systems and
other power installations. The electrical capacitance of one
15 cubic centimetre of wvacuum, measured with this method, is in
excess of 5 Farads per one cubic centimetre, while the
operating voltage measures several tens of kilovelts. None

of the existing capacitors can achieve this range.

20 The inventive capacitor contains a cathcde which may be heated
with an electrically insulated filament, which is installed in
a dielectric cylinder under high wvacuum, and an ancde located
on the outer surface of the hermetically sealed dielectric
cylinder.

25
The cathode in the wvacuum capacitor is designed as a cold
cathode, which emits free electrons from its surface without

heat.

30 The proposed vacuum capacitor is of assistance for finding
right technological solutions to the following problems: it
may store a large electrical charge at high voltages, which

means a large amount of energy, while its own size is small.
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ode in the vacuum capacitor is gesigned as a cold cathode,
ace Wi thout heat. 30 The

vacuum capacitor is of assistance for finding right
gical solutions to the following problens: it may store a
ectrical charge at high voltages, which nmeans a | arge anount
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am capacitor with a hot” cathode; owWs "t sarme
with a cold cathode. In these draw ngs: 1)cathode, 2)
ally seal ed dielectric cylinder; 3) high vacuum 4)
PLeMaddSi cal |y 15 fil ament heater of the cathode.

This invention is shown 1in the drawings attached, wherein
Fig. 1 shows a section of the general assembly of the wvacuum
capacitor with a hot cathode; Fig. 2 shows the same assembly

with a cold cathode.
In these drawings: 1) cathode, 2) hermetically sealed
dielectric cylinder; 3) high vacuum; 4) ancde; 5) electrically

filament heater of the cathode.

Example of Practical Application

Fig. 1 shows a VC with cathode heated with an electrically
insulated filament 5, installed inside a hermetically sealed,
dielectric c¢ylinder 2, which is under a high wvacuum 3, and
anode 4 located on the outer surface of the hermetically
sealed, dielectric cylinder 2.

Fig. 2 shows a VC with a cold cathode 1 and a micropeak
surface, placed in a hermetically sealed, dielectric cylinder
2 with deep wvacuum 3, and an anode 4, located on the outer

surface of the hermetically sealed, dielectric cylinder 2.

The unigue feature of the proposed vacuum capacitor (VC) is
that it contains a hot cathode with an electrically insulated
filament or a cold cathode with a micropeak surface, which
emits electrons for energy accumulation in the wvacuum in the

hermetically sealed, dielectric cylinder, inside which



Exanpl e of Practical Application Fig. 1.shows a VC with cathode
heated with an electrically 20 insul atea filament 5, installed inside
a hernetically sealed, dielectric cylinder 2, which is under a high
vacuum 3, and anode 4 |ocated on the outer surface of the
hernetically sealed, dielectric cylinder 2. Fig. 2 shows a VCwith a
cold cathode 1 and a m cropeak .25 surface,  placed in ernetical |
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i s 30 thatielectancaiayd iadest widthdde Weeh aeceldctrical ly insul at ed
filament or a cold cathode with a m cropeak surface, which emts
el ectrons for energy accunulation in the vacuumin the hernetically
seal edl, direl eetidge c¥kiander, dfmstHe whictlyy Szcylnuderidmepeathede diss in
installed, separated fromthe anode, installed on the outer surface
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and in thal. gnsray ds secpmilated vl a the Acghubabhon bl 8 ound the
el ectron§SH thé €ep vVacuum aroun the

10 cathode.

Industrial Applicability

The VC charging process: using a special charging device
15 emitting free electrons (similar to the voltage multiplier in
vacuum tubes; not shown in the drawings), negative voltage is
generated on the cathode relatively to the anode, which causes
an emission of free electrons from the cathode into the
vacuum; the electrons, which tend towards the anode, cannot
20 reach it because the hermetically sealed dielectric cylinder
is on their path; therefore they accumulate in the wvacuum,
while new free electrons continue to arrive from the cathode,
forming a bulk charge around the cathode. This process
continues until the wvoltage of the electric field of the bulk
25 charge becomes level with the voltage of the charging device.

When this happens, the charging of the VC is complete.

This invention provides the following technolcgical effects:
it allows the building of small-size staticnary and
30 self-contained energy storage systems of high capacity, i.e. a
new generation of accumulator-type energy supply sources.
Using this invention will reduce the size and weight of

variocus types o©of mobile electronic equipment. It will also



10 cat hode. Industrial Applicability The VC charging process: using a
speci al charging device 15 emtting free electrons (simlar to the
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of the charging device. Wien this happens, the charging of the VCis
conplete. This invention provides the follow ng technol ogi cal

effects: it allows the building of small-size stationary and 30

sel f-cont ai ned energy storage systens of high capacity, i.e. a new
generation of accunul ator-type energy supply sources. Using this
invention will reduce the size and wei ght of various types of nobile
electronic equipnment. It will also 6 assist in designing new

equi pnent, self-contained electric welding equipnment for exanple,

whi ch may be used in electrical and radi o engi neering.



7 CLAIMS 1. A vacuum capacitor with an,anode | ocated outside the
vacuum chanber where a cathode is installed and with a 5 dielectric
body separating the anode and cathode. 2. The vacuum capacitor as
described according to claim1, different in that the aforenentioned
cathode is designed with an option of being heated with an
electrically insulated filanent plac insj de the vacuum chanber 10
designed in the formof a herneticalﬁﬁﬁgggied dielectric cylinder,
whil e the aforenmenti oned anode is installed on the outer surface of

the cylinder. 3. The vacuum capacitor according to_claiml, different
in that thel cit hblEIE defaghddas Va tol AR catMite WOCHR L& 501 Er-6Beakhe

surface, which.emts iy eeé,e%gegls M Ehoytgany sheatd g 1fq th8y with a

cat hode, while the anode Is installed on the outer surtface of the

di el egtri c cyHdirderctwitchblidgh sepewramingsittde, awbdee anhbeceathdde i s
ocat ed. 2. The vacuum capacitor as described according to claim 1,
different in that the aforementicned cathode 1is designed
with an option of Dbeing heated with an electrically
insulated filament placed inside the vacuum chamber
10 designed in the form of a hermetically sealed dielectric
cylinder, while the aforementioned anode is installed on

the outer surface of the cylinder.

3. The vacuum capacitor according tc claim 1, different in
that the cathode 1s designed as a c¢old cathode with a
15 micropeak surface, which emits free electrcecns without any
heating of the cathode, while the anode is installed on

the outer surface of the dielectric cylinder with high

vacuum inside, where the cathcde is located.



