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Be Mo Ookhberg,
Lcniund.

repres of an
[iotu The material below ents the 10th and last ucu:’ .
ekhniches
article, vith the above title, which appeared in ghurnal T -
nine sed
Pisdid Vol. X Noo b (19L0), pages 177«198, The other headings
aret
1, Introduction
2, Conoept of Van de Graaf's Cenerator -
3 piscussion of the Operating Cycle of Electrostatic Genera
L, 8cheme for High=Voltege Asgelerating Tubes
S, Belt Cenerators Operating at Atmospheric Pressure
Ao 8mall Generators up to 1000 kV
k¥
B, QOenerators with Voltages from 1000 to 2000
C, Oliant Oenerators
6, Belt Generators Operating in Compressed 0as
7, Generators with Gas Jet
8, Generators with Rigid Rotor
9. Osnerators with Cylindriesl Fotor ) J
10, Application of Klectrostatic Oenerstors {given below)s

10, APPLICATION OP ELECTROSTATIC GENERATOM X
) The most important application of electrostatic generaters is &
s
ollowing investe
the present time in physieal research, We ay mention the & -
£ gammber
igationss 1) fast electrons) 2) scattering and absorption of §
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3) protons and deuterons) L) artifieial msmuuﬁ and nuclear reaction
during bombardment with protons and deutercns; 5) sotion of neutrons,
originating frea bombardments by deuterons) 6) scattering of protons by
protons ete. We cannot enter inte the details of this research (many works
are devoted to this topis) besause it would be teo long for this swrvey,.

b) Recently electrostatic generators have been more and more emplayed
in medicine, Some generstors are sonstrusted especially for medical purposes
and are installed in hospitals, We mey mention the Trump and Van der Oraaf,
gonerstor installed in Huntingten Memorial Hospital, This generator, which
started operation in 1997, wes used for eocnsidersble olinical workj up to
now 10,000 separate x=ray sessiens and 700 fuil rediations of patients have
been reccrded.

In 1939 Trump and Van der Greaf ecastrueted & Seowssise 1250-kV gen-
(rator operating in compressed gas, and also m.'nu for use in medical
institutions, |

We have information that General Mectric Compsny construote several
generators for medical purposes.

The production and investigating of bard Xerays (800 to 2000 k¥) also
for clinical application were with the reconstructed Van der Graaf

glant generator inSanitliEEERt1 ate of Technology.

The el B Nited by electrostatic generators ensure wide

340 roentjens/ minute

therapeutic possibilities, 'nm.Au the intensity of Xerays emitted by the
compact Trump and Van der Oraaf generator for V = 1250 kV and antiecathode
current of 1 mA and with a £ilter equivalent to lead S mm thick and distance
of 50 om from the antiecathode,

¢) The application of elsctrostatic generators in other fields is

much less important, For example not much application is found in highe

voltage research, Hers we miy merely menticn a series of tesis by Anderson
t0 test highevoltage vacuum input leads, and also somecinvestigations of
charge transmission and corena effecte orly of interest in general laboratory

work, o e
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Data on electrostatic generators used to study defects in notple W
means of hard Xerays are lacking, slthough some time ago much research vas
devoted in this gonnection to gamma«rays from natural redicactive sourced.

d) Until recently the electrostatic generstor had some deficiencies
a8 sources of electric onergy) namely, lov efficiency and small specific
power W per unit volume,

Compared with the small power of , enerators, their sire is rether bulky.

The Van der Oreal generator in Found=Hill, for ¥V, © LMV and I =B mhy
produces W = 8.10"' \t\tl/l3 and has a volume of 10* o,

The Trusp and Van der oraaf generator in Huntington hospital hos &
volume of 300 n? and an output of W = 320~ wi/n? at v = 26° volte end
I=1mnk

The LFTI generator (Note: LFTI is the Leningrad PhysicoTechnical

Institute) with a rigid 2emeter rotor in kerosene gives for V o 106 Yad

I = 0.1 mA and & volume of 20 -3 a specific pover equal %o
W = 51073 Wi/’

The giant generator operating in conmpressed ges and designed for &
potential of § MV and ourrent of 2 mA oooupies & volume of 100 23} 1.0
W = 0. KA,

.'rho compact Trump and Van der Orasf generator operating in conpressed
) ut.v-1.5nvmd:ﬂumduwum\mon.s-’um--
specific onwut‘oqm towWsl \ﬂd/u3 :

The small LFII multiedisc model designed for 700 kV and 3nA has a
vodume of 0u5 B3} uoe W = b W/

The big maltiedisc gemerators operating in & conpressed dielectric gas
will probably be able to yield speaific power of the order of 100 w/-’ .

The coefficients of efficieney for wost gonerators are less than unity.
The efficiency is extrenely small in electrostatic generators with ges Jets,
where the efficiency is of the order of 0.03. In the belt gensrators of the
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Van der Orsaf type the efficiency is around 0,5, while for inoressing belt
speeds serodynanic losses (vindage) increase much faster than the output
of electric energy. The efficiency of rotor and multiedise rotor generators
could be considerably increased with improved streaxlining,

0f future interTest are gencrators operatingin vacuo) the possibility
of oreating strong potential gradients in vacuo snd the absence of friction
are advantageous in the design of electrostatic generators in vacue with
high specific power and with efficiency near unity.

Vacuum construction, however, involves great difficulties such as
insulation of the necessary hermetical materials. The construction of
slectrostatic generators operating in vacuo vas attempted in Van der Oraaf's
laboratory. A model, put in a steel tank at a pressure of 10'6 m/lg gave
an output potential of the order of 200 kV. (Thereafter this model was used
for operation in compressed gas, and then gave a potential of 1000 kV),

The unsuccessful attempt to construct an electrostatic generator
operating in vacuo does not dismiss the protlem; and probably in the future
this problem will still be developed, because one is attracted by the idea
of a sompact highevoltage electrostatic generator with high specific power
and efficiency near unity.

A trend to vacuum generators is indicated in multi-disc generators,
whers a good distribution of potential can be effected, If we could depend
on a careful distribution of potential of SO = 60 XV per sectional unit,
we could in the future construct . vacuum models (even without particular
requiremente of a vacuun) that possess increased specific power and

efficlency. From: ,
Zhu+ Tec (1 Fie

Vol B, No 3,190
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