l j 2 UNITED STATES

ALy ¢ NUCLEAR REGULATORY COMMISSION

WASHINGTON, D 2055500

v

The Honorable Amo Houghton

United States House of
Representatives

Washington, D.C 20515-3231

Dear Congressman Houghton:

am responding to your letter of April 12, 1994, to Ms. Elizabeth Cecchett
of the U.S. Department of Energy, which was forwarded to me for response. In
vour letter, you asked for suggestions to aid your constituent Virginia
Russell, in marketing the use of specially designed nuclear shielding which

4

ould dissipate the absorbed energy from radioactive emissions as electricity.

As an independent regulatory agency, the U.S. Nuclear Regulatory Commission
ines not promote the commercial development of individual technologies.
However, without making any judgment as to the merit of Ms. Russell’s idea, I
suggest that your constituent contact a technical consultant or business
manager familiar with the nuclear material or power generating industries.
These sources should be familiar with current industry practices and
requirements for designing shielding for shipping and storage casks, and cother
shielded nuclear components. Some professional organizations that may be
helpful to your constituent in finding such a consuitant or business manager
include the American Nuclear Society (ANS), the Electric Power Research
Institute (EPRI), or the Nuclear Energy Institute (NEI)

| trust that this reply has been helpful.
Sincerely,

S r 4
n/: f—
Jamg H Naylor
Exgcutiye Director
for Operations




- Department of Energy
Washington, DC 20585

AR 70 104

The Honorable Amo Houghton
U.S. House of Representatives
Washington, D.C. 20515

Dear Congressman Houghton:

This will acknowledge your recent letter in which you referred a letter from
your constituent:

Virginia Russell

Because the subject of your constituent’'s letter does not fall within the
purview of the Department of Energy, we have forwarded your letter to:

Mr. Dennis K. Rathbun

Director

Office of Congressional Affairs
Nuclear Regulatory Commission
Washington, D.C. 20555

Sincerely,
/ /"

,//7 /
/ /'(J; / ‘dUUl" v’u'z,
Bonnie Betancourt

Director of Special Projects
Office of the Executive Secretariat
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Dear Elizabeth:

A constituent of mine, Virginia Russell has an idea to

save taxpayers money and

Her idea is to use
emissions (she's worried
dangerous emissions) and
She has three patents to
looking for some help in

Thanks.

AH/ss

Enclosure

1110 LomowOonRTs moust Ofnct Bus owe

WassmingTon DC 206183229
Puone 1202 228-318
FAR (202) 225-587¢

12 Demisos Paneway WesY
Commns NY 14830
®07)837-3333
14800 582-7431

help the environment.

special nuclear shielding to absorb
about radiocactive atoms giving off
convert them to electrical energy.

back up her proposal.

Now,

marketing her idea.

Froemal Runoms Room 122
JAMESTOWS NY 14700
(718 4840282

Do you have any suggestions I could pass along?
I look forward to hearing from you.

All

700 WEsTGATs PLala
Oukan NY 14780
7 327

e best,

she's

68 Cewestt 57
Ausuns NY 13021
C4B00) 562-7400
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Coples to some members of Congress
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oEar Chairman

. 43t read tre December 1792 G report on HUCLESR wim3
DEVELOPING TECHNOLOGY TO FEDUCE RADIOACTIVE WAETE Me Tw
JECRDES miD BE COETLY

reverring, Jces nat agddores: the problem o4 Nyl ear
#ETSE, The ragicactive atoms continue tO Qlve of+ Iangerc.d
emigsions regard ess of *helr chemical or phvseical sarm, THE
ZEOELEM 15 THE ZNI3SI0ONS. THEY 1UST EE TREATED. NOT THE
ENITTEFS, Thev used & +eet of Zoncrete shielding =2t
Chernobyl, but when thev locked inside, the emizsions had
~educed the second flocr and other structures to radicacti @
Just 2nd had 250 zeverely damaged the shielding, Naos the
are worried that the radicactive dust wiil escape anc
mal® matters +tar woree than bevrore.,

12y 1 2d@ % czrment., that Chemical Transmutaticn, t2 whigh
the, zre

Sadlations are Eoergy and Energy 13 alwave Conser-ed,

The wsstes can however Le surrcunded with zhielding

that absorbs tte emifsions and corverts it to electrical
er@roy which 13 electrically connected *hrough an cutsaide
Taad itk carts of the circult that have absorced relativels
iittle emission: energy, *hus creating a potential
Jissarence.The slectricity produced 13 zaftelv consumed,
iafe’ . stored or teansformed to zater forms of radiation.
“his process 1E a source of #lectricity but the real purccose
L2 that 1t Jdiscoses of the emissions thus protecting the
ihi1elding, *he environment and cersconnel.

am enclosing 3 sheet of specifications for the orocess and
catents describing 1t. I will be hapoy to provide this
:ame material sor any members of .our committee or of the
longress, 14 cou will send me the number vou would lihe

r ‘he fnames o+ mempbers «ho should be interested. ~n. member
interested in reducing the ceficit or oroviding funas tor
nealth care, crime orevention, Jdisaster relief, entitiement
rescorm, educaticn e#tc., should be interested., This process
w111 zave the government ast zums of monev. and mare the
cublic happiler. sater and healthier., [t can 2130 De put NTC
@*fect ery guickHiv.

-
.
-

fours trulyv,

@m@ 4
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DESCRIPTIUN OF RUSSELL PROCESS AS APPLIED TO NUCLEAR WASTES

1t is still customary to confine the energy of the
emissions from nuclear wastes within the shielding. At
Chernobyl, after the nuclear accident, which even effected
Antarctica, they built a tremendous sarcophagus to enclose
the radicactive site. But the structures inside are crumbling
into radiocactive dust and the sarcophagus 1tself 1is
threatened because the emissions Keep attacking the
structures. Just surrounding radicactive material, is not
sufficient - it is necessary to dispose of the energy of
the emissions as our process does. And i1t is not sufficient to
cool the wastes, allowing contact with the air, because
when heat is escaping, other more harmful radiation may also
be escaping. In general our process for nuclear wastes will:

Absorb alpha rays i1n conductive shielding near the
Source of radiation and create a potential difference with

other parts of the circuit that absorb more beta and gamma
radiation.

Insulate and add other layers of conductive
shielding that create a potential difference bDetween
layers that absorb more of the radiation striking
them and parts of the circuit that absorb less radiation
thus creating a gotential difference. Materials absorb more
i¥ they are of material that i1s appropriate to the frequency
of radiation striking them, nearer the source, thicker,
rougher or honeycombed. The purpose however, is NOT to build up
vol tage between different parts of the circuit, as in nuclear
batteriest it is to DISPUSE OF THE ELECTRICAL ENERGY AS IT
1S CREATED THUS PREVENTING BUILD-UP OF VOLTAGE AND HEAT AND
DISPOSING OF THE HARMFUL EMISSIONS AND PROTECTING THE
ENVIRONMENTY . Potentially harmfu) emissions are being
constantly released from the radicactive material, and 1¥
they are not absorbed, and carried outside the shielded area,
and controlled, they attack the container and its contents,
and create nuclear accidents. At Chernoby!, for example,
there is now a danger that not only harmful emissions, but
radicactive dust may be released. ¥ the emissions are
controlled and consumed they cannot do harm INSIDE the
shielding or OUTSIDE.

Therefore, construct a circuit with appropriate
insulation to conduct the energy of the potential difference
outside the shielded area where 1t 15 consumed as produced.
Connect the relatively more positive parte of the circuit
through a load and an automatically variable resistance
with the relatively negative parts of the circuit. .The
automatic resistance may include monitoring the current being
produced and the temperature. It can automatically introduce
additiona) loads at certain leveis. If the shielding is being
used around active nuclear reactors, 1t can also introduce
warning signals as current increases, and at a certain level can
automatically shut down the plant. This type shielding should be

used around al) the electrical system including connecting
wires.



“v Consuming the electricity includes, using it,
feeding i1t safely backK into the system, storing i1t, and
transforming it into safer forms such as light, There are
literally millions of uses for the small but continueing
current being produced. However the production of a small but
continueing amount of electricity 18 an insignificant value
compared to the environmental value and the cost of not
disposing of the emissions.

SPECIFICATIONS FOR SHIELDING EMISSIONS OF
NUCLEAR WASTES AND RADIATION EMITTING DEVICES

Following is an application of the new process. First are
notes that apply generally, and then steps in the process.

*Consuming” is used in the broadest sense and includes
immediately using the electrical energy, converting 1t to

safe forms, storing it ,transporting 1t away from the shielded
area and storing 1t, setting off warning or

shut-off devices, or safely feeding i1t back into an

eiectrical system.

Conductive layers may be alloys or composites .

The automatic variable resistance in the circuit i1ntroduces
sufficient load(s) to consume the energy produced and prevent
build=-up inside shielded area and to prevent release

of harmful emissions to the environment.

Figure | is a schematic of one embodiment for shielding
nuclear wastes:

1. In this embodiment | 1s Nuclear Wastes which are
shielded and contained by (2)

2. This layer surrounds nuclear wastes. It is of relatively
low density very conductive material which contains LOW

DENSITY metals such as aluminum, sufficiently thick to stop most
alpha particles but thin enough tc transmit most beta particles
and which is rough and honeycombed on the cide

facing the Source. The enerty of alpha particles that are
absorbed is converted to positive electricity relative to

other parts cf the circuit such as (4) , which absorbs more
negative energy, thus causing an electrical potential
difference between them. Conduct this more positive

electrical energy to a terminal outside the shielded area in

an insulated circuit.

3. Add a layer of dielectric (3) outside, which can be air,
§1ims, solids or other dielectric, thick enough to electrically
isolate (2) from (4), and surround leads with dielectric.



4 ., Surrodnd (3) with a rough honeycombed |ayer of

conductive material which is a good absorber of the radiation
striking i1t and of lower density than (&). This layer should

be thick enough to absorb beta rays and absorb or siow down
radiation striking it. It is an absorbing layer and produces
more negative electrical energy than layers (2) or (é) . Conduct

the electrical energy to the more negative terminal outside the
shielded area.

. Add dielectric outside (4) as described in (3)

4. Surround (% with a very thin smooth layer of conductive
material denser than in (2) and (4) Emissions of lower Energy
will be reflected back to (4) where they may be absorbed, and
emissions of very high Energy may be transmitted to (8), the
next absorbing layer. This layer(é) will absorb very little
radiation and be positive relative to the absorbing layers,

7. Add dielectric outside (&) as in (3)

8.Add a thick layer similar to (4) of conductive material which
will absorb the emissions striking it., It will be negative
relative to (2) and (&).

Test for radiation still being emitted and add layers that
will absorb suchk radiation. The emissions have successively
lower energQy as they @o through the different layers and
metals like Aluminum or even Beryllium may be useful.
Always insulate layers and wires.

. An electrical potential will be created between more

positive parts of the circuit such as (2) and (&), and more
negative parts of the circuit such as (4) and (8.

Conduct the electrical energy between the more negative and more
positive parts of the circuit through a locad and a variable
resistance and safely consume it, feed it back into the system,
transform it, or store it, thus disposing of the emissions and
creating a little useful electricity., The value of the
electricity however is minimal compared to the value of
protecting the envi-onment, personnel and equipment.

Automatic warning signals may alsc be included and even means

for shutting down & nuclear reactor, when the current or heat
show dangerous levels,

Space should be left to add additional shielding as needed 1 f
time reduces the efficiency of the shielding.

When tests show no radiation being released for a safe
period of time, valuable materiales left can be recycled
and used, because the radicactivity 18 gone.




FIGURE 2. - BLANKET APPLICATION

In emergencies and in many permanent applications the
shielding can be in the form of a flexible blanket.

Figure 2 is a Schematic of the blanket form. Number ¥
represents radicactive matter Jjust as Number | does

for Figure | and the other layers follow consecutively.
Where the radiation does not contain alpha particles ¥ and
186 can be omitted.

Additional blanket materia)l can be added at any time when
radiation is @scaping, and it can take any form.

APPLICATION IN NUCLEAR POWER PLANTS

Nucl ear power plants can use layers of shielding as described
above, which control unwanted emissions. This shielding can
be around the nuclear reactor itself, and/or in the walls
ceiling and floor of the room. The conductive materials used
will depend on the frequency of radiation to be absorbed,

and will be of greater density when near the reactor. They
will be connected to, and turn on warning systems when they
produce a certain level of electrical energy. If they reach 2
higher, limiting level of electrical energy, they can be
connected to and turn on shut-down devices. The connections
should be insulated with this-type shielding.

APPLICATION TO ELECTRIC POWER LINES

In Electric Power lines the major Source of radiation is
the principa)l conductors(s) (usually copper) which carries
most of the current. The central wire is surrounded by shielding
as described.Where there are no alpha particles, steps
! and 2 can be eliminated. The energy produced in the
shielding is conducted away in a thoroughly insulated circuit
through a load which may constitute feeding 1t back into the
primary system. If it is grounded there should be a load between
the collectors and the ground, and the electrical energy
produced should be consumed to prevent drying out and charging
of the Earth..Diodes and other devices must prevent feed-back ‘o
the abscrbers from the primary system, so power is not drawn
érom the lines. 14 this is happening, the power from the
radiations can be stored elsewhere with diodes to prevent
back~-flow,and later fed into the system, or otherwise consumed.

APPLICATION TO ELECTRIC AND ELECTRONIC DEVICES

A more simple form of this invention can be used around
electric and electronic devices, wherein conductive |ayers
absorb the radiation striking them and create a potential
difference between such layers and another part of the
circuilt, and conduct this electrical energy outside and
feed i1t back 1nto the system or ctherwise safely control 1it.
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additional layers to be added appropriate to emmissions

16.

15.
14.

13.

12.

1.

16,

Hi-Energy Absorber

Dielectric
Thin Reflector

Dieleciric
Beta Absorber

Dielectric

Alpha Abnorher
Radioactive area



. USO0S 1454544
United States Patent (9 (11 Patent Number: 5,149,494
Huseelt 4s] Date of Patent: ° Sep. 22, 1992
[54] PROTECTING PERSONNEL AND THE 4841115 51997 Rumal 1764320

e
(*]

ENVIRONMENT FROM RADIOACTIVE
EMISSIONS BY CONTROLLING SUCH
EMISSIONS AND SAFELY DISPOSING OF
THEIR ENERCY

lovemor: Vieginis Rucssll, 435 Crescest Ave.,
Bafislo, N.Y. 14214

Notice:  The portinn of the term of this patemt
mbsoguent 10 May 5, 2004 has been
disclaumed.

POREIGN PATENT DOCUMENTS

110907 4/196]1 Fed Rep. of Gerowmy .. 176320
1530926 /1960 Frasee e 376320
00056 7/1961 Usited Kingdom neae

Primary Examiner—Donskd P. Waish
Amurwey, Agent, or Firm—Burps, Dosse, Swecker &
o ackas

5m

ABSTRACT

[21] Appl No: 37418 Mmhmm-lﬁ:m
Filed: met from barmful caessons of tadiabon » sonrce
@) Me. 2. 99 theveo! inclndes & plurality of shielding pars so located
Related — = 1o be @ the path of the adioactive camsmoss aad 10
UL A D absord them (one soch part being located farther yway
() m‘;‘ﬁ""'”';‘:‘“ﬂ:‘mb from the source of emismons than the other) o thet &n
Soums, o ¢ commuanon of Ser. No. Q6K g opaey) potemtel differemce between the shuelding
Sep. 29, 1981 Pai No. ¢4.64),113, which & & cowtm F " . -
G ot o . 3. STASER. Aas 36 1978 abmn. Pt i established, due to differest atsorptions of radis-
domed. which & & comussnos of Ser. No. 781501,  0O% by them, means for comsuming electrical power at
Ape. 13, 1977, shandoned. » location remote {rom the radiosctive source, and eleo-
[51] lat QL GupIm = \
(2] us 396/320; 316/321; (O lond) with such shiclding parts. Although the mves-
310/304; 136/253 ;‘:""."‘""“"“.‘“" BRSNS N
(58} Mdmmm/mazx;slnw; -':ﬂ“- sgamant “'.‘b ful for
shickding other sources of barmfal radisied enmmsions.
(€] Reteromces (iee Also withia the mvernmon are processes for prowcting
US. PATENT DOCUMENTS personeel and the savironmen! sgunst radwoos be-
1347585 L1998 Chostias nenn A
1219849 1171965 Webb . - 376320
LI91.060 7/197) Sempsos 16120 § Claims, 2 Drawing Sheets

I




U.S. Patent Sep. 22, 1992

Fig. 1

s 33 T

31

Sheet 1 of 2

[ O

5,149,494



5,149,494

Sheet 2 of 2

Sep. 22, 1992

U.S. Pat_ent

Fig. 3

133
[
L

131

{87 [ 8%

"
o

- R T W W .- - W R R S = R
P22 RLL L Ll LY ALLLLLLLLE
I S S ——

TMMANRRR %

,""U". S b
FHLIS IS PIITIIIINIIIIIIIIS




3,149,454

1

PROTECTING PERSONNEL AND THE
ENVIRONMENT FROM RADIOACTIVE
EMISSIONS BY CONTROLLING SUCH
PMISSIONS AND SAFELY DISPOSING OF THEIR
ENERGY

Thiz sppbcance 18 & contmuation of spplcation Ser.
No, 030.04) filod Mar. 24, 1987, abandoned, winch & &
contimsston of Ser. No. 426 K34 filed Sep. 29, 1982,
sow US Pat No 4,663,115 msned May 5, 1987, winch
B ‘ - of Ser. No. 933,529 flled Aug
14, 1978, shandoned, which is torn & & conunuanos of
Ser. No. 781,503 filed Apr. 13, 1977, sbsndoned.

This spplication redsies 10 an apparatus for protecung

and the envromnent from emmmons of barm-
ful rachstios, sech 88 dioactive emishon: cmasaung
from radionctive wesic. More perticularly, o relses 10
sach ss spparstus winch includes a shielding pant or
parts 30 kocated &3 1 be @ @ path of the rdisted e
mom and 0 abeork sach exussons, &t lesst w0 part, 30

i

IhE
:

i
3

sources of barmiul radisied emEmons) W €3 VIDNIDED-
uﬂy-uwﬂh-ﬁ.dd\--ddh-.ndidc-
this &! relsgively low vollage and kow empersture 50
(hat any denger of explonon B Fumimeed. This, barm-
ful radmnos » comverted 10 useful cecincal power,
d&apmmd&uhﬂiwmh
environmest, rather thas w produce power. The re-
moval of ehectreal energy (rom the radmtos sheorteng
mesns of Ui mvemtos promoses further sbsorpoaos of
ek radisuos snd also improves the ressstance of the
m-—nmoymmum~

13

)

Y

2
tiom of pairs of electrically conductive sbsorber-con-
verions o paths of the mdistion, which sheorbers are
conpected 1o & oad 10 draw of electrical charges there-
from, 1 preferred, and the empioyment of pun of sach
shearbers, commecied 10 common conductons to CrTy
clectneity o the lond, is 8 further preferred mode of the

i

[n sccordsace with the present wvention an Eppers-

- tam for protecting organmmns and the exviuoament from

shieiding parts located ¥o0 & 10 be capeble of sbeorbing
: mmoos from the souwrce thereof, with ane

|
l

1
i

for protecung bumans and the eavi-
clostst refercaces ksows w0 applicast fschade

PaL No. 3,939,366 (Ao et al) and US Pat. No.
178524 snd an articlke m Chemical snd Eng-
nsering News, Vol 12, No. 7, st p. 592 (Feb. 15, 1954),
of winch are references that were rebed upos by the
Puiemt Exssmpe during the prosscetios of Ser. No.
33.529. Ao et al. patent teaches the direct geners-
ehacericiry from radsmctve maserils by mesns
of semicondoetors. The Chemical and Engmeermng

7B

mhh.m:m-ﬂhw,hu
j-.l-upﬁmu-'u-l.-f—m
ﬂ-p—udrdhnm.mmm--fm

prevemec. RKitier spocifies (hat b pboxoe-produciog
redioncove source of encrgy mual be s source of energy
jem thes | millios ekectrou volts sad Ritier teaches the
-d’mmlﬂt\-—%.—dﬂl’-un
radioactive matermis, soch w are found in socless
wastes. A very ugnificant dmsumcuon betwees Fouer
-nup—m--m:umm-
wmmumm«m
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. 3

¢ baryt of energy. Ritter does not mention such protec-
tive funcuoa for his spparatus and the bead shielding of
the Ritter apparstus, which has no part i the elecuncal
functions thereof, i the meams by which he prevent
barmful radiston from the radwective sowrce from
reaching sery persammel and the esviromment. Certanly,
the envircnment & Bot protected by Ritter's “battery”.
Thes. it = seen that the present mvention i sovel, aseful
and umobvious from the “proe ant” mentoned. 11 B wot
conceded that the Rifter patent i part of the prior art,
i view of spplicast’s comcepton of the investon & &
date prioe 10 Sep. 1, 1976, the filing date of the Ritter et
al purest apphicatios Ser. Nos 719,532, and spplcant’s
clanned diligence wntil the filing of ber grandparemt
spphration oa Apr. 13, 1977 (papers deposited on Mar.
24, 1977).

The invemtion will be readily undersiandabie from
the foliowing descripuon, Lakes @ cOnjenctics with the
drawmg, 5 which:

FIO. 1 & & schematc representation. sebstastally
like & central verncal sectional View, of a8 spparstus of
Ui imventon;

FI1G. 2 is » fromt vertcal sectional view of 8 modifics-
tion of » poruoe of the apparatus shown m FIG. L

FIG. 3 & » schematc representation of & modufied
apparatus of this venton, partally I Cross-eecuon,
which plara) shiclding spparatuses are empioyed 0
consumae the energy of radioactve material; and

FIG. 4 is an clevatonal view, paruslly is cross-sec-
von, of ssotber embodiment of the pparstus of the
mveston.

15, smiably shaped m spberical form (although other
forms mey also be employed and beld io & motable mue-
rior comiainer 16, prefersbly of compsuble matenal, is

inwide an mner spherical sheil of electrically
conductive matenal (Jach o6 sluasibgrn ), aod B seps-
raied from sach masnrial by delactrie 19, whach may be
s runable dhebactnc. sobid or gageomm. ¢ g, Aumme
.mn—wd-.u.n

slver, with copper sormally bewg preferred. but ocher
py siso be wed When sobd diclecinos are
i thcy-yhthnk.-—lumh
but whee gmeous dalectrea, such s sy (of &
vacuam) mre esmpioyed, mechmmeal means (not
LMdWybﬂ-&c—“
il he conducions 35 and 27,

gHl
|

-yh-anwynmﬂcndnv.nhdvdy
srall current. dee 1o the differesce m the electrcal
potennals of the sphencal shells 17 snd 21, drawwmg
wore current when the potental difference © sufi-
cently high and besmg of decTeamed rEsMARCE %O & 10

3

3

«

4

sllow and promote current flow whes the potental
difference i lower. Also, means may be provided for
satomatcally revermag the polanty of the batiery 0 as
mutially 10 sumulsie or induce electrical currest flow
between spherical shells 17 and 21

While spherical shells are shown, these may be of
other suitable shepes, such as cylindrical, cubscal, letrs-
hedromal and ellipsoidal 100, and s some instanoes Lhe

-shells may desirably be perforsted w0 allow reiesse

(through smable sbeorbers or safety mesas, not showu)
of gassows mawvisls genevated from the radicactuve
mcmwwd—-p—su
heat s relessed from the wasie. Sometimes the inser
shells may be perforsted to permit some radiant energy
flow thromgh such opemings, es whes plurel pairs of
: or electrodas are employed, eg.. 4 0 200 con-

followimg theory of operstiom, # is comsdered thst
sipha parucies emutiad by the radioactive wasie (winch
assally & & compiex mizrure of varous radiosct

|
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Thes, while, withia the broader sspects of thas ioventon
% B possible 10 utilize as the absorder or shield matenals
metals with ssomuc swnbers below 1) @ combanatios
with those of atomme numbers above 46, 1t is albo posw-
be 10 wrilize combmwnons of metals ownde such ranges
and still obtam the radianion absorting snd energy con-
sunmg effects dessred.

Is F1G. 2 heterogeneous nuciesy waste 41, in & sun-
shie mets) comamer 43, & surrounded by coucentnc
shacrting meserls and dielectnics, all of whick sre m
spherical shape conformung to the shape of waste 41 and
contumer 43. Thus, between the conumer for U radio-
actve wasie xnd the first raiaion sbsortxng sphere 45
of clectrcally conductive material there 1 8 diclectne
layer or sphere 47 and subsequently, 1o order, showt the
sphere 48 wes sphercal layer 49 of dilectric, snother
absorbang sphere 81 of elecnically conductve matenial,
mother distectrc lsyer 53, another mewl ayer 55 »
disdectric layer 57 and a» ovier mets) layer 55, Spheres
85 are of slumuoum or copper, s shown, snd
51 smd 9 are of copper or jead, respectively.
diclectric, muca, alumins or other suilable
may be nand between the venous metal
other shapes Lhan sphencal may aiso
As llusirmied, 0 normal OpersUos
55 will usually be relatively pegatrve and
59 will be relagively positive. Canduc-
and € cosmect the “negative”™ potentials of
45 and 58 o bine 68, winch Lne connects 10 ae
part of the © cull, Dot

&
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FiG. 2, s multplicity of sech pars may also be em-
ployed. Also, comtainer 43 and/or waste 41 mey be
counected o line T1.

In F1G. 3 there 1 shows 3 weciear inmtallation. bat.
1ery or otker sourne of clectncs! power 73, which also
» & sowoe of harmafal radiat & due W the presemce

cally conductive mesal sheets T7 and 81 may dbe of 8 low
Z materisl, such ss alussmnurm, sad sheets 79 and §3 may
be of & higher Z maternl, such m copper or lesd. Be-
tween the shoets are dieletric leyers, winch may be of
bl dielectric maserml, such s Ll umEne, TOCK, RLCK.
glase and i some cams, synibhstc orgamc polymenc
plasucs. If gassoms materiak are employed for the di-
ehectne, oW or igh vacwmm = wually preferred. Edec-
tricel commectons of the more segativwe (st sod Gurd
hymdh-nu.ﬁn-uu-llou\hhm
and the meulesed metal surface of source T3 can be mude
10 & power comsmmung poruoe of the cwcuary, s,
wiuchk mchades limes 87 sad 89, 5 vanisbie joed 91, bat-
t@rves 10 be charged. soch ac that s 93, sad » diode 9§ w0
tive source. As @ seen (rom the drewang, voltages from
emergy comverung device 73 and shueld 75 may be com-
tined vie condnctors 97 sod 99, and 101 and 103 respec-
trvaly. Thas, shueiding 7% can protect buwmans and Lhe
envonmes from woclesr wesllstvos T3 and cas be
apbyduﬂam&hrm-ugyfm
the puclesr materal io such mnalssom. O course,

4

6
shiciding 75 may b used 10 enclose the source of radia-
tom 73 or msy be employed 1o enclose and protect &
“arget” of sech radistion, such s & room in which
persommed are located, pew the nuclewr mstaliation.
FI14. 4 ilustrstes snother embodiment of the mrves-
thom s winch ss Alummmom electrode 111, or “sinedd™, in

shell source of clecincal potential. can be commurny-
cesed through 8 load or remsance. such s Lbet shows &t
177, snd the current flowing can be read by an smmeter,
-a-m-m.mdm‘mw

temd 10 be move charged thas low Z 111 dee to 111%
prester photoelactron reacuvity and fls greater abeory
tios of clectroms. Also, s illustrated, the eleczncal po-
tewned froe exthey of (he meisl spheres mey be s

sumed. Thereby radmtion s removed from the environ-
memt and i changed to & harmies eaergy form. It w
well knows thet huge sume of mosey have bees €3-
in rescarch efforty 10 solve muclesr waste sior-
problems bt desprie okl such eflorus no pnor an
the process of this iovennon. Prior ant
direcied 1© comamuag the Becien Wasie
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earth. Ofien shiedding was utilized which, in effect,
merzty contsins the radistion or w itcll sffected by
absorpuon of soch radmtion. Whes contmoment 18 the
only effect of the shiekding dangerous energy levels cas
be prodoced sed when convernon of the shueldmg ma-
terial takes place doe to energy stworpton, the sature of
the matenal may change leading W detenoruon
thereof.

Before the present vvennon it was knows that cer
i rypes of rachistion coukd be converted @i clectncal
encrgy (b1 many experts refused 10 believe thal gamms
rays could be 30 transfcrmend ). SUl, the pror an dad oot
teach the use of any of such converaon mechanisms for
shuelding the enviroament from dangerous emmaons. in
fact, such spperstuses could leak prunary emuamons and
could genersie dasgerous secondary emusons Also,
for staisctory operston of VRNOus pnor Ar nucless
devices for producing electncal energy, such as that of
the Ritter patent, purified sowrces of rdoacuvity had
10 be wed, rether thas heterogeneons wastes'such as
usaal suclear wastes. The present mventuon allows the
trestment and sluckding of sech wasies and also sllows
the protection of vaenons sources of complex radosc-
Uve exuswons, sach a8 decommusnaned puciear plants,
poois of highly radioacuve materals, rahosctve mall
tlngs, puclesy wastes bemg Uansporied, nuchess
wasies being proceseed, and siored soldified wasies
that heve been “vitrefied”, cocased in » syntheuc orf-
pamc resin, Of embodded i cermmacs OF concrele.

The present ImveRion also incorparaies several safety
festures mot suggessed by Lhe prior art. For example, by
drawang Off radient emergy (rom shield matenal the
mvention aliows for stabilizavos of such msienal and
thereby increnses is abaeicding LWfe. Also, whereas 1o e
Ritier patent ap object has been 10 bwid sp high voh-
agm, thus putting & straae om the shieiding aod mCrons-
g the danger of socident, Fuch 1t BOL NOCTIRATY DOf 8
¥ w» object of the present wvention, which allows for
reguiation of the resstance 10 mamiun & cwrent flow

emamoa w of beta rays @ 8 conndered best 10 have &
wtm“hyuw«ngmu-
ons electrode and ol the ocher layers s the owher elac-
mm..—nnylmlhcmnadm:ln
conmdered best 1© cmploy thin Lyers of relsuvely hugh

pa)

b 3

a5

X
Z masenal with thicker layers of relatively low Z mate-
ral, in repestng pairs, with the carrem flow being
between sachk high Z and Jow Z layers Usually the
vanous shield layers are 1 dilferent distances from the
radicactive source but it is also within the mvennos 10
utilize different shield clectrodes st the same distance
from swck source. For convermon of gamma rays o
harmiess elscincity 8 honeycomb form of ducidmg 1

- conmdered 10 be efficient, and it is tiso effecuve for

sheorption of beis rays. However, in some Cases, &8
whes the met shickds deteriornie sfter use (s0me re-

durmg the firs yenrs afler decommmmoning, and iso-
topes of mickel and niobmm many years later (esch
having different peak (requencies of radmnon). As
scrived, slueids may be msed around § DUty rEacior OF
installation, sod sbove the installation Uy txsy be i

form 0 aliow aw circulanos (but sy s
eronied will be filtered and momitored for Seakage of

Liquad westes may be shieided by meams of the pres-
i I venton, a8 may be radicactive wastes being trans-
pu\-dmm&chmnyh-dcol
thielding materials snd the clectrical load may be a part
of the clectrical rysiem of the transpartng vehicle. For
canmple, the electncity generaied from the wasie bemg
carried may be used 10 opernte clectne Lights oo & Uruck
or traider bemg empioyed, which lights wall hlink on
and off (0 sci as & warnmg thet radiective msienal B

nderod tha! the proomss was sl merely mherent m e
mmﬂnu“uﬁmdaﬂymﬂ
w sech wrt

Apparemily the closest “prior an” 1o the presest
isvenoos s US No. 4,178,524, 1o Ritter. Ritier
does mot mewLOn employment of he spparsius 0
sbeort rahsioe mnd protect Lhe emviromment lo fact
valizes & kead bousing (o afteanste the rRdanon
cmumied by the werce thereof. 1t may be mferrod that
(he Raer spparstes cresies additional emamons. Brtier

tive sowroes of Ritter appest 10 be reistively pare wo-
mnmud.tm-n‘-'w
amounts of redisons of different rypes. Ruter spocafies
the empioyment of his partculer hagh and kow-7 maie
rials wheress the presess (nvenuos allows the use of &
wide variety of such materuls, for essmple. nuchens
wastes mclude sipha and beta madisucs emitiers, but



5,149,4%

9

Ritter's device & Emited 10 a source of gamms rays with
besz than | Mev power. Ritter tnes t© produce max-
mum voltege wheress such is not the purpoae of this
mvention and i fact, prevestmg voliage build-up &
very important. Ritter's invention s & “remote clectni-
cal gemermtor” wheress the present apperaus & m-
tended for Use in OF BeXi 10 power plants, hospitsls,
wustle procesmeg cemiers or othey places that generste
or house nuclesr wastes, and allows treatment of (he
wastes &l suck siles, Uhereby, &l kemst m part, obvistng
the need 10 trunsport them 1o & dump. Finally, the Ritier
paient makes 8o swennon of consumung the energy de-
veloped in the load, especially ome of vanable rems
wmoe, which makes the apparstus adspiable for me
with racbicactive wastes of differemt strengths and of
changing sctivitkes. Unlike the Rinter apparatus, wiach
regqures the reguistion of tbe energy the ratioactive
sUMYCE CAD emil 80 & 10 mamtam i Jow, the present
spparatus is Capable of operatioms with high eoergy
sosrces and B adapeabile L0 comsume whatever eloctncal
emergy u produced by such somrce. thereby mdmg
ContmMoUs converuce of Mdiatos 1o clectncal energy .
The wvestson hss been described with respect (©
vanous i) ustratons and emboduments thereol but i not
o be Hmired (0 these becanse 2 is evident that one of
sl in the art, with the present specification saad draw-
ings before him, will be able 1o wtilize subsiitutes snd

What = claimed i
1 Asn apperatus for prosecting orgpamasns and the
eaveommen (rom barmful emswons from s radiston
sowce by shiclding sad organmms and environment
from m least 3 portios of such enussions, COmPrEIDE;
& plurality of mellic sueldmg parts located © ab-
sord camssions from the source, with one of saud
pluraliry of parts bewng locsted (arther sway {rom
the sowrce then an other of sad plernbity of parts
and with the one and other of the shieiding pans
being respectvely of metals havimg slomc sum-
bere differing froo ose asoiber by & beast Len
atomuc pmpbers so that as electncal potencal dif-
ference betwess sad ove and Olbar shecldmg puris

o estabinbed: and
mezns, clectrically wierposed betwsss the omt and
other shighding perts snd phvmonlly remote from
said sowree, for dismpanng sad clectncal polestal
difference by comsuming electric power, sad
ments mcinding © varable ressumce chemem and
meass for satomancally varying the ressstance of
smd varmble resstance chament 10 keep the poten-

10

s

45

b3 )

63

10
tisl difference low by mumisming & current flow

shielding parts sre of good coaducians of dectncity, te
radmtions source 8 rachosctrve wiste matenal and the
Wymudd-.mmww
¢ diclectric matenial
IMWME;\QGMIG—-':

ah-by-l-m-n:nﬂan
potestml difference barwoes them »
eswblinbed, due 1o the diff~ng absorpoons of rediation
by thexn, zad with the shieding parts of each pair beang
Mu-munumﬁdm

o the clectrical lond.
lumhmdﬁunﬁn-ﬁuamﬁ-
ALIOR SOUIOE, SAM RPPArEIUS COMPISg,

& first shield composed of » metllic clement Laving &
fiew stomuc pumber xod exposed 10 sk CIASRODS
20 that 03 edectrical potential sssumes & frst value
differem from that of groumd:

& pecond shickd winch s of & metallic siemen having
m slomc swmber differing frow sd st stomc
smmbey by of least ten and which, doe 10 exposure
© the emmsons msumes 8 potentsl having s sec-
ond value different from the first value:

& dielectric berween the firm and second aeids; and

as clectrical load connected between the first and
smcond shaelds, v lomd moiuding 82 sutomancally
vanshic remstance which mamumms the flow of
curvent and keeps the voluge kow.

L] . . L] .
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(57) ABSTRACT

A radanon gradient s uiilized 10 transform harmiul
radiant energy into saler. more useful forms. thus col
lecting. controlling and consuming the energus of rad-
ant emisions and protecting the environment and Invang
organnms from them More specifically. there 15 dise
closed a new process for shielding emitters of harmful
radiation by establshing an elecincal circun. which
nrocess includes shielding the source of radiation while
colleciing ihe energy of relatively more radiatson on an
elecincaily conductive matenal and collecting the en.
ergy of relavvely less radiation on other clecincally
conductive maiensl. which may include a ground or
exiernal yink. thus establishing & difference in eiecincal
potential. and transferring this porential difference.
along witk any potennial difference from susiliary de-
Vices. outade the shielded ares. 10 resisiors and/or van.
able other loads. which consume the voitage a5 it 1
created. In ths way emissions of radistion are con-
reried (0 elecinical energy and aie coniroiled and the
source of radanon w betier shieided because the de-
wribed provess prevenis build-up of energy within the
shiclded urez and prevents conseyuent detenoration of
the shielding material. thus preventing flash-overs. ace)-
dents. breaks and leaks in the shieiding and providing
greater protecuon of iving organisms.
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PROTECTING ORGANISMS ANDTHE
ENVIRONSMENT FROM HARMPFUL RADIATION
BYTCONTROLLING SUCH RADIATION AND
SAFELY DISPOSING OF ITS ENERCY

This application » 2 conunuation of apphcanon Ser
N UT/7120.787. fiied Mar 9, 1989 which was a contine
wavon of apphication Ser. No. 067427181 filed Sep. 29.
1982, which s a C-1.P of Ser. No 05/913.529 filed Auvg
14. 1978 which is a continuation of Ser. No. 03/781.50)
filed Apr 1), 1977, all ahbandoned.

INTRODUCTION

Prsor 1o the present inventon o had been widely
comudered 1 the sciennfic community that gamma
radiation conld not be successfully directly convened
10 ehectnicny . Subsequently, in U.S. Pat. No. 4,178,524,
maed Dev 11, 1979 but identified as & continuanion-in-
pan of an apphicanon filed Sept. 1. 1976, Rinter caught
that & nuclear electncal battery could he made, using »
mosenergeiic gamma ras source. w hich source would
emu no high-energy charged pariicies. The present
Pl alion traves back 10 one filed after Ruter's earbiest

daie dut 1t claims an effective inventuon date earhier than 2

that of Ritter The present invenuon disungunhes over
Kuter in concept and in processng sieps. 1t relaies 10
protevting organnms and (he ensironment from radia-
i m controlling such radiation. and does not relaie
metcis 1o (he production of an elecinical batery, wiihiz-
g a wourve of nuclear energy . Further. the invention i
apphicable 10 use with sanous sources of radianl emn.
woms including those of heterogencous radiacine
wasien and 1t helps 1o siatblize elecincalhy conducine
shie' Jing matenaiy which may be employed

SHORT DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

The present apparaius and provess include:

A Shielding the source and emnsions of radiston:

8 Esablishing asadianon gradwnt betwees, & part of
ihe dev e abmorting conuderable radation and &
part of the device amortng o Ladiauion

C Tonverung energy of this radiation gradient 1o
elevingal energy or voltage by direct conseron.
phocoos ol action. Compion effect. ionzation by
parting. of other known means of convernon:

N Conduiing the energy ouiskle the shielded area
1 @ load or loads » here 1t i consumed.:

E Monnonng the flow of current and/or voliage ano
sdjusiing 3 varable revisiance or other loed o W
will consume most of such radiauion energy 2 1 1
prewduged

Thi wrvention controls the emnssons of radistion, pre-

venis dangerows build-up of voliage which can cause !

cold emnaon and perhaps, Nash-overs. accidents or
lesks i the shuelding 11 18 for the purpose of proteciing
ofganmm and the environment. and i\ an improvement
over exnting methods of radianon-emitiing devices and
materiai

FEATURES OF THE INVENTION AND
DISTINCTIONS OVER PRIOR ART

Thes invennon s an impravement in present shielding
methods for sources of harmiul radianion. 1t shields the
wwice of the radiaton and the emusions. and a1 the
ame ime converiy the energy of the radanon absorhed
Py the shieiding Or auashary devices inio clecincal en-

0

0

0

2

ergy. whnch it comrob and comumer ouiside the
shielded ares. thus substantially reducing random emins.
sions of radiabyon 10 the environment. and preventing
energy bwld-up. Mash-on en. and conseguent iendenc
of the shieiding 10 detenoraie. thereby presenting acu-
denis and damages 10 the shielding. Of wgmficant im-
poriance ts the “salety vaive” effect of the nvennon.
which protects the shielding. heips 10 prevent damage
10 the contaner. and thus prevents leahage.

The purpose of this inveninon 1s 10 protect the envie
ronment from harmful radauion (rom emitiers of such
radistion. parucularly from nuciesr wasies in thewr
many forms. [t cannot be tenabiy maminaed that ths
process was obvious (0 anyone know ledgeable in the
field of nuclear physscs because there were many yean
when the nepd for the invennon was grest but i did not
occur 10 others. In 1950 Samuel Glassione's classe
“Sourcebook on Alomsc Energ)” sad.

“The problem of shweiding sources of radiation has

been studied exiensavely (rom both eapenimental and

theoretical points of view . 11 15 of course 3 mater of

the uimost imporiance.”
but his hook reciied oither meam of shielding and made
no mentvon of the method employer fs InvENIOn.
Tweniy-eight years later the Umon acerned Sci
entisis was advocating shui-down ¢ aastruction of
nuciear power plants until some solution 10 the nuclear
wasie prodlem was found. Billom of dollars were being
spent studying safe disposal of nuclear wasies but none
of the siudies menuoned the process descnbed herein as
4 ponsible solunion. In 1978 Dr. Cunmingham. in charge
of nuclear wasies for the Energy Research and Devel-
opment Admmsiration (ERDA) and later for the De-
pariment of Energy (DOE). wrote:

“The process of convertng the energy from radicac:

ity o elecineny has been demonsiraied bul

never been applied (0 heterogencous nuciesr wasies.”

Processes for salely duposng of nuclesr wasies were
direvied 10 recyching the wasies in rescion. iresiing
them chemsaliy. burying them. shooting ihem nio
spave. dispersing them. changing their phymcal forms
inio gases. iquids or soixds. cooling them in water of air
and releasing the heat and other radianon 1o the envi.
ronment. ang just placing them in shieided conimners.
These methods treaied the whole radinscuve molecule,
while the method of the preseni invenuon (rests the
emnsions (rom the molecules. while confining ihe mole-
cules. The prevent process not only shieids the caviron-
ment from the radioactive wasies Hut it also provides &
circunt ihat collects the radisted misson energy and
conducts 1t through an elecincal £ ecun where ihe ex-
cess energy can be consumed in enviroamentally ac-
ceptadle forma. This 13 an enurely new way of shheiding
radioactive matensl

There have been patents for nuciear bsitenes. de-
signed 23 power sources for use in remote areas. gener-
2ily in satellies. where re‘eases of harmiul emisnons do
AOHL seen 10 cOnsitiute as greal an environmental probd-
lem These batieries. and their construcuion and use
differ (rom the present invennon in the following ways.

| Few. if any attempty were made 10 protect the
environment. and noO atiempls were made 10 control
wecondary emnsions from shielding or 10 carry off and
comume eacess energy from the radiation

2. The purpose was 10 produce maximum power with
ihe icast weight. The purpose of the present inveniion s
0 proiect the environment by improving methods of
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shieiding and by contrnlhing ercess emmmom of radia
Talal
Mans nuciear hattenes are consadered hazardous
19 health According 10 eaniing palents. w hen 3 nuciear
Baiiers i Brought 10 an ared o Mas InCreaw the harmiul
radiation mn the area With the prosent process eacessine
radiation inade the shuckding » devreased. thun provect-
g the shiclding. improving functioming thereafl. and
protecting the emvuonment ouivade the shieiding by
Comuming the excess harmiul radanon n environmen.
taiiy accepiable wawn
4 Esniing nuciear batenes require specific soiomes
for their source of rac .+~ energy. The use of the pres
ent inveniion »n not ln.  <d to & specific source but wall
alw gllow a comude: able reductinon in the amoumt of
radanon emitied 10 the enviroament. and thus protecis
the environment
5 Present devices pronade no safety -valve or similar
med hanivm 10 pres ent Nash-over. of (o prevent damage
10 1the shveiding Shielding f2ilures have aiready cauned
leabs and potlunion of earth. 2ir and ground waier
0 Prwer art deswes provade a0 mey hanim 10 provec!
ApAIN 3ny UMY emisaions. W hch o cur w hen 3 voliage
pradient reagboes abowt 10% whide the insiant process
pres ents such busld-up of voltage
T Praor art devwes pronde nasws ¢ shaglding, such as
lavers of lcad. concrete. earth. carbon sicel. eic. Such
shielding ailows the esape of vome harmful gamma
rave and the comversnn of others intey heat. Thes heat
voud huld up and cause probleras for the shwelding
Such passive shieiding » ofien subjecied 10 more radia-
o than o can successluliy abworh, which can caune
damages from dryving. crachmng. et . allowing emissaom
of radwacine matenials that are more dangerous 10
hving organisms than umple radiation. because (he
radhioacin e molecuies may be deponaied on or taken inin
the human body where they coninue 10 radime. The
r e antmennon n concerned with limining the amouns
distson huldup contan o in the stuclding and with
proveviing the shelding from desernoraivon due 1o the
rachation therebs presenning hreabs and leabuge devel:
opng n the shuciding
§ Nost nuciear hanerses establinh 8 voliage aiffer.
ence between the source of radiaiion and other parts of
the devce byt the present s eanion sho employs the
(voliage cresied hetween laven  f Jielding. Addion.
ally . unbihe (he insant ins entin. eaniing nuciear batter-
W O aen pronade for varving “he Iheady of ressances 10
use the elecincuy & w poduced

9 Devces like that described by Ritier are imued 10 ¢

2 small amount of 3 certam type of ragioactive matenal
of imued energy while ypparatuses and processes of (he
MrENCR! INvERnI sly 10 wadely vanable smounts and
types of radioact..: matenalh. Such quaniihes may be
milhioms of times (the amounn cited in the Ruter patent
and may include indiv sdual emitiers with energies of ten
times (or more) the ima mennoned by Ratter |1 cannot
b gusioifiably d that what apphies 10 small amount of
nucicsr wasie shwo apphes 10 mithons of nmes 8 much
It well known that only shight changes 1n mass con.
vert 3 relatively safe amount of potentally. lssonable
material 1m0 8 nuclesr device

DISTINCTIONS OVER CLOSEST REFERENCE

The slieged “prior ert” petent which appesn 10 be
mosi relevant 1o the presest avenon u U S Pat No
4178504 of James C. Rotter. The esrhest filing cate of

thin patent of sny parent apphicaton 1 Sept. | 1976

b
119

4

which was after eaperimentanon that the present iny en

1or had conducted In such work vhe had demonsiraied
that nuciet” wase emananons coukd be conmvened 10
electriuit: . 30 a8 10 change the radation encrgy 10 eleg

incal energy, umng (o of different metais as shields
alter which such energy was comumed Thun. the rade
ant encrgy (rom nucicsr wase had heen controlied

Although it » consdered that the present savenion s
work preceded the filing of Ritier s earles parent appi
canon. vanous important differences between this in
venton and that of Ritter will be set fonh helow 10
further establsh patentabsiny of thn invention

I. Although there has been a definie need in the
nuciear field for a solunon 10 the nuciesr wasie prod.
jem. Rriers process does not provade any soluton of
ihe nuecar wasie problem. Ritier never suggesied that
his invennca was useful in soiving this prodiem. and the
was 8l 8 nme when solving such problem was 8 majyor
research effa= of scienuisis throughout the world. The
purpose of (he present iIvention i 1o project the envie
ronment By CONVErting NUCicar EManations 10 eiecing.
ity aind consumsng the energy n environmentally ac-
cepiable [orme thereby preventing emnenns of radia-
non 10 the ensronment. Such n an important diniing.
non hetoyeen thn patent apphoation and 3l othen

1 Rutter's invennon does not allow for working with
heterngencous v asies. He apphes 1t only (o gamma ravs
of energy lews than | Mev. thus barning aiphs parucies.
beta ravs and gamma rays from | 10 10 Mes The inven-
non of ths patent apphcanon ireats all of these

3. Most eoliections of suciear wasies contae high
energy emiung matersls. as do the tanks of wasie o
West Vallev. N Y. for example. but Ruter s paient
specifically siates that his ragiactive sources “have the
desirable characiensnc that they emat no high-energ
charged parncies

4 The Ruter pateni discloses that the value of hn
resntance will be chosen 10 maximize the power delin .
ered 10 the clecinesl load. According 10 the present
imvennon the emmnsons (rom the radiaion souroe Jdoter
mine e power. which o comumed as it s produced

5 Ruter's patent does now even mennon the lnad
reing adopied 10 comume ail the “gradient  energ)
produced. & o n produced

6 Ruter describes hm mvenuon as “remote” The
present invention s not remone In (act, it may dewrably,
be Incated neat 10 porwer plants or hoapualy or other!
places that generaie nuciear wasies and elecincsl en-
ergy can be fed hack inio the - sstem. avonding (he dan
gers of transporiing nuciesr wasies)

7 A very imporiant aspect of (he present inventon i
improving the shieiding of sources of radisuon by
drawing off and consuming the buid-up of energy in
the shieiding and in the ficid sround the shielding. R
1er's inox2i0n shows no concept of (his and does nol
suggesi « All Ritter says about shielding 1 “In order 10
preveni an oviside radistion hazard. (he radionoione
source and plates can be contmned within 3 lead hous-
ing 117 and “The thickness of the iead housing must be
sulficient 10 stienuste the radisnion emitied by the
source or sowrces.” A preferred embodiment of the
present invennion includes shieiding whnch surrounds &
mass of nuclesr waste mass. In FIG. 1 of Riter s patent
the radinactive source 15 locsted i the iefi. next (0 the
lead housing. and thus ths device does not shield the
environment from the source left nde eacent through
ihe passeve les shoeiding. F1G. 1 of Rater s patent shows
the absorting matersal 10 be arranged 50 that o Joes noi
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radiating

r

cave Tar

enC line rom the source in

open space (han

he soOure oul

wi . manner v I more
hieiding abou! 1he sowrce

F Rilter he ragoacine &
Moy Tanh D2 2t Wes \ alley. N

w 3ty oof

urce 1o less than

contaned 117200
York Nuclear Service
he Riter paient

LR
r3g:atun (W oniern New

Cemer Companion Report) Clear!
Canmw be conudered ay suggesung treatment of the
Woesi Noalley present process. which n a2
man odjeciine of the present invention

9 Ruter s patent i also very different (rom the pres-
entanveniion in (A3t it s vers apeciiic abog. (he particy-

at compenataoms of clements 10 b emploved The pres

Voasie wilh 1he

ent s entnw does o reguire une of 1wn different mer.
s Thes if one metal i used. w hich 1 poOsMble Ruter's
xru'hm' w OuIC N apniy TN( present ainsennion allows
I the plaies 10 be of the same matenal or of several differ
ent materialy. Furthermore. Ritter s teaching does noi
apphy 10 yuses of metals of

Z of 13 through 46, and Z above 46
i Zof 13 ithenugh 6. and Z below 13

Z of 23 thraugh 6. and Z of 13 through 46
nulude such matenal g copper
ruthenmium o other
avalabic and rela-

M

LA

Ruter dowes nont

Manganesy. (Aromum. iron

s h o mgieniany that are comdugtinve

B iy e v s ¢ ¢ parrs of smaetads s beoas alomenam

vl we CLAR L ' . Foatummmmam andd

e N mwered wah lgyvers of o Yeo all

e

Cad

wner and

s h comingtions of metals operatine w thin the

Present ins ennon
harmiul radiated emivaons lrom
iciey mon and

Unid very recenthh
high power elevingcal transmnson hines
eqguipment, A .ras
s mulhiw as e des e and other such ematters have
passive shaeiding. of ans . appled 10 them. with
nes atiempn N-m; mMade 10 controd any rangom emnssons
10 ik cmvironment By cutiiag down the cieciromag-
netu Nicld near the source by shelding with conductive
Maierials and at the same tume cnilecung the energy
vy from the radianon by the shiclding, and con-
swnnng and controlling this energy . thus preventing
s random eminsons 10 the environment and impeon -
g performance of the shwiding and of the equipment
Furthermore. no patenis doseribe applying the present
maenicd apparatuses and processes 10 such eguipment

There has been growing concern about betier shield-
g for such devices. espevially unce recent 1evis have
Whirw n hong iow
cancer Accordingly. apphcaton of the present inven
tion 10 shieiding and protecting the iosphere (Organ-
nms and ther environment) (rom such radation emt-
ters »n abvo useful

THE NEED FOR THE INVENTED PROCESS

Experin in the nuclear field have recently siated that
thete n a0 known process for r@ucing the 1oncuy of
radacive wastes 10 such a level that they would be
saie and would nowt pollyie the environment. Al present
tresiment of the wasie u by ircaning the chemcah
which are radactive Nuclesr wasien are separaied
ind dapersed. concentrated and conflined, transporied
wnd dunied Dupenal merely apreads ot 1he radiactive
Iy Compemiraninn makheos o meve iniense Chan‘m‘
hemn ol

sovual disprian MALchInes. MiICrowmave

dev
had iy

hat crm wv el radianom Can Caune

ey sbes By Chem ol primesses does

himanaic 1. noe does transporting it nor durying . The

avenied provess dowes not afTect only chemucal and/ o

hy s el changes B actually comeohy and consumes the

6

energy of the harmiul radason in environamentally
ACCEDIADIE w vy

The need for the prevent INVERion 10 protect (he
environment from radianon. w hether from gh power
(ransmnwon hines. (eley neon and v isual dispiay devices.
Noray machines. gamma ray Gevices, nuciesr batienes.
MICTOvM av e and miilive av e devices and other such wave
and prarticle emitien, i not yet clearly understond by
the pubhic or the esperts in ihis Nield. However, as evi-
dence of harm 10 orgamisms and the environment from
Such wurces continues (0 sccumulate 1 1% believed that
such need will be esiablished.

NUCLEAR WASTE TREATMENT

The most crucsl need for the invenied apparatwses
and processed 3 10 nrolect orgamsms, especially hu-
mans. and (he environmeni from the hazards of nuciesr
wasies There are many different apphcsnons of the
imvennon possble and the apphcainons can be changed.
0 ihe nuciear wasies change, with ume

This invenuon 1 direcied 10 shielding organams snd
the environment (rom radinactive matenals, especially
radwasie. Any materizis emploved are for sheeiding.
collecung energy of emmsons. coaverting (0 elecincal
energy. and conducting and comuming this energy
environmentaliy accepable form 1t » consdered that
sty s b cnergs @ tiampariable clevineal hatienes
w establelung oiaer Chemcal or electreal gradients in
matenial than can be stored or transporied is the equive-
lent of use or comumpuon of energy

ILLUSTRATIVE EXAMPLE

It appears that the high-level wasies a1 the West Val.
ley Demonsiration Project are 10 be “solidified e 8
form sunable for iransportanon snd dispossl by vunfi-
canon or by such other technology which the Secretary
of DOE desermmnes 10 be the mont effective for soladifi-
cabhon,

There sre certamn limianons it s desrable 10 meet n
apphcanons of the invennon 10 the trestment of rad-
wasie. especially sohdified nuclear wasies. There
shoul® be & collecior of sulliciently low somc number
and sulficiently high elecincai conductivity 50 thet o
interacts with the lowest energy a'nha and bets rays and
with low energy gamma rays. A sullicien: amouni of
ioial shelding v preferably connecied inio the conduc-
tive circun 30 that a near tero quantity of gamma rays
can be detectied ovisde the shueiding The 10tal mass of
metal in the collecior and of diclectric between differ-
ent metal layers should de sulficient 10 siow down
gamms rays and collect thew energy nto the cwrowt. o
Among processes that apply are direct conversion of
some siphs and beta rays. the photoeiecine effect. the
Compion effect and electror-positron painng The em-
bodiment illustrated » efficient for collecnion of energy
from gamma rays. Such rays sinking the shields of lead
or “higher densty material” are hikely 10 reflect elec:
irons back 10 the sluminum or lower Z metal where
they are abaorbed and give & negalive charge 10 the
circwn. Gamms rays of energy grester than 1.01 Mev
can react with maticr i1 the par-producon process,
losing thewr erergy 10 clectron-posiron pars. Later the
powitron combanes with an clectiron 10 produce gamema
rays whiwh cam react phoinclecincally with 1he less
done shaeiding | hus, there i a reasonable probabdsty
for complete conversion of gamma rays 10 1OMZALON
energy of the Block i large enough 10 permit the multi-

pie processes 1o, occwr In the Compion effect the
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gamma ras lones s energy 10 an cleciton and 3 photon
of lesser energy which can then react agan with the less
denve shieiding

" Wih heterogeneows wases. it » dilficult 10 predics
the s oliage that will he produced Some aipha parncie.

and heta partacles negate each oiher s charpes. giving.

off heat that can be converied 10 elecincny by semy
conductor cells n the shwelding  Some partcies yot
trapped in the medium and do noi add 10 the voliage
limnally There » more vanauon (rom & norm of (ire
Biocky are smail because there are w many differe w
nme penods for emissmon. and there may be times of fews
emnaOms and LIMes w hen Mmans CMmsom oocur umul
taneowsis Therefore. of the blocks are small it n bew 10
combwne the lesds from the different biocks w0 that These
(differences are averaged out. AN 3 IEMPOTEry GHPos-
f g voltage can be apphed 10 stimulsie 1mnal current
flow

To estimate the voltage 10 be produced one inay
empicy the following squation:

!

A v

g g v « wanh luminwm

Sodhage o

and may wotal the soliages for all the emnaons normal

fese the materah

Tdeally the imtensiny outnade the shielding shouid be 0.
indicating no radiavon energy » escaping. To esmate
niensiy one may use the eguatvn:

L

where .

¢ = base of natural lo

awmpaih lengih

uwhinear anienuation coefficient characiernie of

specific material

The intensity loss theough the vanous (ick nesses of
shielding and diclecirn matenals can be sy sed for
the manmum enerpies of gamma ravs espovitd and
sullicient 1oial shelding may be provided o ~glt the
Mghest energy gamena ravs It w preferred Tor seeflaces
of the shieiding 100 be shghtly irregular i frrm Thus,
they can be corrugsied or honevcombed. and nowmally
they will newt be perfect spheres. thus prevennng ron
e e focusng of the ragmtion.

BRIEF DESCRIPTION OF THE DRAWINGS

The invenuon n diusirsied by the accompanying
dravang. in whech:

FIG 115 a schemaic represeniatian, partsily in hon.
ronial secton. of e embodiment of the inventon in
which radicactive wisie 1 shiwided and ns energy n
drawn off. and

FIG 2w » umidar representenon. in parual verncal ©

section, of a shieiding “dlanket™ of ths invenuon.

In FIG 1 shweiding mualisnon 11 for radwactive
wasie 13 shown & sahidified in block form. include.. 1n
order. siarting with the locsnon adjacent the wasie,
enveioping matenaiy which are: thin relatively high
density (and relatively high alomic number) metal col-
lector 1S (which may be copper or silver, for example,
or a comtunanion of both). moided dielectne 17, thicker
low density metal coliecior 19 e g alummum, which 13
in honeveombd form and mey be imbedded in the dielec-
e dielecine 11 collector 23 hike that of 18 diekecine
18 collecior 27 like that of 19 diclecine 29 and lead
shieiding J1. The thin sectioms of mewl mentoned

0

8
above are preferably less than an cleciron range thick
and the thicker sections are greater in thwkness The
matenial of lower denuiy 1ends 10 collect more elev-
trons and »© hevomes more nepain e

The anou sources of relsinely positine and rela:
tnvely negatnve electncal poventials masy bhe separately
connecied. as dlusirated (but with the - and ~ out of
contact). or pairs of + and -~ povientialy may be (rans.
mitted 10 a load where the energs n comumed. Thus
referning 10 F1G. 1, lines 33 and 33 connect the vanous
sources of elecineny from the radiaion 10 ressior 61
The load may be vaned. depending on the energy level.
winch may he read by meter 43 (3 combinaton am-
meter/volimeier). Rewstor 61 may de of the automan-
cally adjusting type 30 that 1 draws off the masimum
energy Now. If the energy level un sulliciently high
switch 39 n closed and a large load 37 1 introduced.

In FIG 2 the prosective blanket 45 comprises dielec-
iric layer 47 with & reiatively thick (and honeycomoed )
laver 49 of sluminum or “lower demsty” matenal
molded o 1. a relatively ‘hin laver 51 of “higher
deasiiy ™ metul. such as copper. aluminum 53 in dielec-
inc 55 lead 57 and dielectric §9 Like the absorber of
FIG 1 the blanket apparsiw sivo includes vanable and
fised reasiors, 3 swich snd meters. as divsiraied. and
the vanous colieciors may be smilarly comnecied. as
shown.

Vanous modificanons of the apparaivses and meth.|
ods may be made and empioyed. Addinonal loads may
he imtroduced 010 the Circul by an aUtOmMane swilch
respoading 10 incresses in current (low snd/or voliage.
#s shown by the ammeter/voli-meter. Other methods of
conversion 10 electncal energy. such as semiconducs
10n. may be embedded in the shielding. The conductivd
matenals. partnicularly the less dense meterioh are desir-
ably honeycombed for greaier abvorpuion. and ma) be
embedded in & dielectine. Alsa. diodes or other elecin-
cal mds may he emploved 10 prevent back-Nlows of
current inude the shselding.

With differently shaped blacks of wastes and witll
varws forms of sohidified nucliear wanes (or hgud
wastes) vanous shapes of shielding mas be uned which
are best adapied (0 the shape of the wasie. How ade-’
quaiely the schd wasies are sheeided slso depends o
cost and on where they will be siored. There are lexs
eapenuive ways of making energy withdrawing Circuits,
as by including conductive circwis n blocks of sohd
wasie, such as by use of & thin mesh of & matersl like!
copper that converits emusons by dirscl conversnn
and may establish a voliage dilference with the lead
casing of an outside unk. If only one kind of conductive
matenial 1 used ' the active sres, 11 may last longrr
thaw two dilferent materals thet intersct but ot might
product » lower voliage and could draw off less radia-
ton energy  There can aiso be wires in spiraling shapes
or otherwise dispersed throughout the block, for exam-
ple. 7. 8 wire mesh. When 1wo metals are used in proa.
imity the amount of power produced may ncrease bu
the conduciive matenals may not be as long lasting in
determiming what {orm of the iavention 10 use and wha
tatenals 10 empioy seversi things should be consid-
ered:

is) Cost:

(b) Regquired length of life for shielding:

(c) Locstwon snd crincahity of sieiding required:

(d) Sunatnhity of absortang materialy for sbsorpions

B Pregiominant emamon energies. and

e
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11 Comt of shaelding va. porential coms from harmiul
faliatun

I ams €5 ent thi ins enton peos ides 8 mesns for collegt-
mg nd comuming radani energy and thus improses
ihe shuciding of radianion emitiers

The present imvennon has Deen conudered by the
Depanment of Energy 10 be feavble but ot cont-effi
ciem Howes er conts of not protecting the ensironment
sulfioentiy are not ser fully known and are mounuing
Gaslv In choosing apphcanons of the invennon, the
obect showid be 10 get the most atworpion and conduc
e of encrgy emnsions lrom the vitnfied wasie mate-
nel 1o oiher depowt) w hile conssdering the cost and
weful hle of the shieiding. Much siudy has been gnen

10 the bind of matenial 10 bind the nuciear wasiey inio !

Bl by i this does nni have 10 he mentnoned eacep 1o
s (hal it may be uneflul 10 have 8 thermal condecion
I aied 10 the diclevine 10 prevent damage (0 the die
ehevirm OFf course. npposing electrades should be sulli-
cremiy (ar apart 10 provent short circuiing Aho the
oz showid he capable of tolerating aliernsting cur-

| rem. sech as sometimes may be genersied by 3 surge of

sipha purin bes o pow erful gamma ravs heing abrawrbed
anad comeried 1o ehevirerts . There are mans nuclear
wane probboms 10 e solved  w hat 10 do with nuglear
plasn bong dovommssoned. w hat 10 do a‘er an acc-
dent R cwutred. and what 10 do with hgusd wasies,
pavevus emiiers. eiv. The aiplicastun of the present
s ention o dhese peohiems will be des ribed follow ing
the s yueni dis usaion of gacther embodimeni of the
s eniion. blankor shieiding.

In B1G 2 the 1op laver n of diclectng and subnequent
lavers wrv. a than laver of lead: a thicker layer of dieley-
1w, 3 laver of low densiy conductive matenal thwk

enemch (0 abrarh Betd ravs and elecirons from gamma |

rav rcfleciom and reactioms and a diclectrie. Then
there are repesied lavers of higher demuty conducion.
Gwlevinic, theher, igw demwe conducion. and diclevirn
in mubing the Mankets films can be yeed or lavens of fonl
can e fised My 3 caviable and curabie dielectng. In the
Mlamict form the inventun dows not rege fe as long
lasing 3 dwleview as in the biockh form. bevause the
blankets can he more eavis replaced. Such matenais o
v arylaie. mylar, casable polysivrene, eflon and
pests ity done Can e wsed Eponies. polysy rene. sibic
o sy et lene. polypeopy lene and poly urethanes
Con abwr e wad

As with the apparatus shown in FIG 1. the hewt
chomr of dielevinn and conductive shwiding matenah
will he bawed on the type of emuter and the estimaied
masumum energy of radwmion. balenced agains coM
Where there has been a nuclesr acoident the highest
effwency of shieiding would be needed over the imme-
dusie area. perham several lavers of blankel shielding
rangng (rom thick aluminum levels aliernated with thin
coppet levels through slummnum and mchel and alum-
num and wiver 10 alummem and lead. in repezied pasn

M the heas 100 iniense for sluminum, copper couid be

the thcher, more abworbent and less deme metal and
comid he aliernated with thinner layen of 3 dense metal
with gh meltng pownt. Awsy from the immediate sres
of the acodent fewmer lavers of shielding would be
nerted and aluminum would probably be sainfaciorny
Further 3wan ot would be well 1o lay lavers of alum-
sum ionl on the ground at sight wath electrcal connec-
town and loads 10 ok up 372y radianons and 1o con-
sume the elevinwal energy created from (he emismion
The sluminum would be washed of7 ai appropriaie

3%

L b

10

intervaly 10 clean o of radwoactin € molecules (hat might
have adhered 10

The vanous blankeis. aflter vie. should be irented as
consminated with nuclenr wasen and in very radinac-
ve situations they would be cleaned or replaced alier a
set peniod. However. in accordance with the ins ennion
the shielding v ould not only phymcally hold back the
molecules of radisactive matenal but it would also be
connecied 30 as 10 consume the energy of the emisuon,
thus preventing energy build-ups in Lhe sred. preventing
further accidents and iminng harm 10 the environment.
In exireme cases it might be necessary 10 let some of the
heat go through the shiciding 10 the outside atmo-
sphere In such a case the blanket shieiding can be in the
iorm of honevcombed mesh shwelding. with 1onuous
paths therewn

OTHER ASPECTS AND USES OF THE
INVENTION

Nuciear Accudents

Domes or Quonser huts can be consirucied in accor:
dence with ths invennon and can be insialled over
nuclear sccidents. over nuclesr plunts being decommis-
soned, of over nuclear processng planis They have
the advantage over blanker shielding of sllvwing many
lavens of the dielecine air 10 slow down the emissons
and onize some of thew energy. and they provide »
larger volume of air 1o contan the heat emitied. Blanke
shieiding and dome shielding can be combined with
mesh blanket shiciding. such as » shows m FIG. L
which can be dropped over the accident. carryng ofl
and comsuming much of the energy [beraied. Then
dome shiglding may be placed on the blanker shield.
carrving off and consuming mare of the energy. and
addiional blanket shueiding may be placed on 1op the
dome.

Decommnmaning Nuclear Power Plants

If plants 10 be decommissioned are 10 be lefl in place
it 1 nOt enough 10 encase them n concrete. They should
be contaned in 2 struciure or covered with blanket
shieiding as described herewn, Firm plaies of the shield-
ing forced under the plant will exiend the life of “he
shielding and proievt the environment from seepage.
lesksge and emmnmons nio the ground. Above-ground
shieiding may have 10 be replaced as » ages. For exam-
ple. 4t first there may be active cobalt 60 present and
lster there may be notopes of mchel and mobum emit-
ung therr charactersiic radissons. Each mesal has »
pesk frequency (0 emissions 50 in determming the type
of shieiding 10 use this shouid be taken nio conmder-
svon along with cost and siruciural properies.

Wastes Immersed in Liguid

In the Unned States there are presently siorage sres
nd dumps conaming milbom of gallons of hguid
wasies emitting high-level radusnon Inciuded among
such wasies are 600.000 gallom at Wen Valley: pools at
power plants. caches st hospials, snd mucellaneous
sources. Waier 1ends 10 nevirshize the pOMIIVE EMMONS
of slpha rays and the negative emissions of beta rays and
in this way helps hold down the build-up of energy n
the radwasie contaners. However, there will be pre-
ponderances of negative charges or posiive charges al
grven moments. or over & penod of ime. which might
cause an acodent 1t s imporiani 1hat such wasies be
shieided as 10 this inventron. In many cases (he elecing:



5,122,332

11

ity produced by this imvennion can be fed back inio the
pow er suppis . with care being taben that diades. and/or
othet devices present any hach Now of energy from the
posyr supply 10 the contaner. The containers should
be shieided phyvically as weli s “clectrically ™ 10 pre-
vent the wind and evaporanon carrving radwactne
partn les o the ar

Wasiern Being Tramporied

Radioactive wasies should be transporied in contaimn.
ers that use thiy mmvennon in ihe shoeiding and the elec:
incal load should be in the conveyance. For exampie.
the elecincal energy may be fed o the power sysiem
with proper precautions: | may be used for lights on the
com eyance which will blink on and ofT and constnuie
# warmng: or it may be used 10 stenilize matenal or dry
maienal that 1 being tramporied.

Provesung Nuclear Wasies

When nuciear wasies are processed. particularly
when evaporanon accun & i glassficanon, encapsula-
GOR N 2 resn. and in making calcines or other dry
forms. it o moni imporiant that the procesvng area be
shicided with thi invennion. I not. the air can hecome
wonized and sccidents may occur. unlews the energy
comumed Il the processing area 1 novt shicided prop-
eriv now oaly emisaom but actual radimactin e molecules
may osane 10 the smosphere, snad be inhaled or in-
gested. This o particularly true when liquwd nuciear
Wases are poured inorsbrorbers, such sy vermiculite.
foor shappang 10 8 yer-10-be-found permanent depository .
The procesung ares should be sheided by dome or
blanier shielding. the contamers should be & part of the
shieiding and the iranmsport mesns should include s load
for comuming excew energy. a8 in this in ention

LUsing Nuclesr Wa. 24 s an Ausibary Source of Power

The circun that conducts the potennal difference
from inude the shielding 10 & load can he connecied
with & source of power in a power plant. Thus w hile
nuciear power planiy are cooling theyr wasies they can
apply the invention. umng shieiding that collects the
energy bewng radiaied n the form of heat, aipha. beta
and gamma ravy. and other radisiion. and (ransmis o
back 1o the power sysiem »o the erergy from the
wases contribuies 10 the power supply while the power
plant continues 10 operate sieadily. For efficiem opera-
non susihiary elecincal equipment w il bring the power
supply from the wasies im0 synchronizanion with the
major power supply and will prevemt backfows.

Nuclear Batteries

Thi invention should be used around nuciear brver-
ey becavse they are ofien emiters of harmful radiaton:
If the radioaciive matenal u very smail the device 7an
be encapsuisted like 8 pill in the shielding and the poser
drawn (rom the shielding can be returned 10 the batien
Thus. any harmful emansnons are collected. coniroibd’
and comumed. and do not narm the environmar,
which may be an organism, such as & human beny,
wiihizing the nuciesr battery,

Other Emuters
The present invention may be smilarly appied v

harmful radanon emitiers other than radiosctive mae

nals such & high power ransmunson lines, ielevisa
and \nusl displey equipment, X ray machines, gamms

i
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crowanve and milliwave devices. and other such emn-
ters. The invennon » of & special provess of shielding
the device and of an apparatus for practcing the pro-
cews. For example. A-ray machines are normalls
shieided by 3 certan thickness of lead but it s imporian
to collect and control secondsry emnwinm from the
lead and 10 prevent buildups of 1omizanon within the
shieiding by wtthizing the present in ention and consum-
ing the elevirwal energy crested by the energy of the
X-rays and radiation.

With high power lings the carner lines can be en-
closed in the present shielding and the voliage collected
can be added 10 the system. With visual display ma-
chires the invention can be incorporsied inio the usual
shielding and the energy can be used to run hesting
coils or charge batienes ouisnde the shieiding or con-
nected 1o the power supply. It may the supply of power
will be small. but the protection 10 young children will
be significant. The same 1 true lor other radiation em-
1ers. They need the desunbed shielding so that the en:
ergy of the radiations may be controlled Lnd may be
prevenied (rom harming organims. including people.
and the environment. There will be more and more
elecironw devices being used in the future and radiation
from them shouid be shicided. Bare or primutively
shielded radwaciive and other radianon emiting
sources should not be used 10 dry grasms, sterilize malk,
stimulate heart Deata. €1C. but the energy collecied by
this invention can be converied mio sale redistion end
with this invennon. such devices mey be used safely

The invennion has been descnibed with respect ©
llusirations of preferred embodiments thereol but 1s nes
10 be himited 10 these because 1t 1 evident that one of
skill in the art. with the present specificanion before him
will be able 10 unhze substitutes and equivalents with-
wr gupartng from the v 0

‘aake o claimed

I A process for reducing presens sadq potential harm
caused By e imoms (TOM 8 (0 40 LOUFCE COMPTIYNE
the sieps of

(a) subsiantially shielding 1he environment from saw
radistion source with a first layer of conductive
materizl which abworbs a relatively great amount of
radiation:

(%) providing a dielectric materl against 2 surface of
said firt layer facing sway (@m sad radiation
wource:

(€) provsding » second leyer of conduciive maierisl
ouiwardly of said deelecine matenal with respect
10 sid radiation source. said second layer sbsord

s
ference beiween snd first laver and sawd second
layer;

(d) connecting wnd first and second layer through as
insulsted circun for conducting the poiential en
ergy between wid first and second layer, und cir-
cuit including

2 varable externs! load ouinide the shielded area: snd

(¢) sutomaucally increasing the vanable losd when s
flow of curremt increases berween the first and
second layer 50 that the losd u sulficient 1o con
sume snd convert 10 safe. environmentally sccept-
able forms. most of the elecincal energy as o n
produced (rom ihe radistion, thus. accomplishing
the purpose of protecting the environment and

o
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presenting soidents from dangerous burldum of
wnergy near the wwree therenl

1 A process in accardance with claim 1 wheremn (3)
And () are used 10 contain the sOurce 1n o are bound by
muliple lavers of conduciine shieiding separated by &
dielectric or mir. as in roughly sphencal. cubse. or cup
ke forma. or under dome-lihe siructures. blanken of
shiclding. film.hike encasemenis of shielding. or over
underiving piates

3 A provess in accordance with claim 1 wheremn the
ource n 2 source of nuclear wasies emiting alpha rays
end 4 porential difference n created between a thin iayer
of conductive shielding closest 10 the source and which
n capabie of absortung sipha ravs. and other lavens of
shieiding 3bsorbing more betas and gamms ray energy

& A process according 10 claim | wherein (a) and(c)
shield 1he source and (he source n radinactive matenal,
& n mill iahings. nuciear devices. such as battenes.
EMILINE weL ONUArY eMmaom (0 Lhe environment. heter-
Opencous nuciear wasien all or part of decommnsoned
Awlcar planiv. (a) » a layer of relatively low densty
conductine matenial of sullicient thichness 16 absord
elevizons from gamma ravs and hets rave. and (a) »
aliernated with (v) which n g layer of conduciin e mate-
vl of higher densiry and of thickness less than one
eleviron range. so that & pewential difference o crested
between the elecinally connevied lavers of low den-
Wiy matcral and high densiiy munernial

§ A prowess according 10 cluim 4 w heren the source
" 3 source of heterngeneous nuclcar wasies and aipha.
beta und pammy ravs are emiiied lrom o and processed.

& A provess sccording 10 claim § wherein st least one
of the alicrnaie lavers o 2 metal or an allov or amalgam
of a metal of som number greater than 2) and less
han 46 as in combinations such as aluminum and cop-
per copper and lead. conper and siver. alummmum and
rhemphor bronze, carhon sieel allovs and copper. car.
»on sivel allovs and lead. mickel and lead. aluminum and
wehel and phosphor hronze and lead.

T A priwew acgording 10 claim 2 wheren at leaw
somme of the petential difference s creaied beiween the
wicemont Laver of shelding (farthest away from the
fadicinm source) and 3 laver of shielding absorting
MO Fadiaion energy

§ A provess in accordance with claim | w heren the
sewece w shielded by an eapanse of shieiding and in
Wwhi b (2). (b) and (¢) are of sulficient Nexibility 10 cover
e pariwular wource. which may range from a few
e of radeiaciive powder 10 @ whole area where 2
N lesr accident has occurred.

$ A provess s accordance with clam § wherewn (a),
»nd (T) are 10 (he form of metal cloth. film. tght mesh,
ek o thin layers of metal. which may be embedded in
Sctwlecine matersl,

19 A proce i sccordance with claim § wheren (3)
‘e eomductive maienal of relatively low denmty but
Salliciens ihichness 10 efficiently abhord elecirons lrom
Jamma (v and clecirom inude the shielding. and (c) i
& layer of conductive maienal of relatively high denwry
of thckness less than one cleciron range and which o
W lihely 10 absorh elecirnns. w0 that 8 potential difTer.
whte n created betwern the elecincally connecied lay-
en of (a) and of (c)

1 A process scording 10 clam 1 wherewn the
oW e 1 hgund nucicar wasies (a) n the metal hming of
A¢ contamer and any fllaments or plaies that may be
&vehed 16 10 and () n 2 wnk or ground outsde (he
tamiainer o that the electincal energy which may buiid
N invde the container where the higuid acty as a con-

44

LA

14
Qultor » carnied through the circuit and removed lrom
the highly radiant ares.

12. A process according 10 claim | wherewn (s)
honeycombed.

13 A process according 10 claim | w herem the joad
includes feeding elecincal energy nio an electnc power
svstem with dindes 10 prevent backflow of curreni inio
the shielding and source areas.

14 A process sccording 1o claim | wheremn the load
includes runming elecine current through water 10 sepa-
raie hvdrogen and oxygen.

15. A process according 10 cisim | wherem the losd
includes energy produced 10 hest maiier and 10 senlize
i 2 n senhang sludge. milk. soul, fertilizer or seeds.
or in drying wood or concrete.

16. A process according 10 claim | wherews monitor-
ing devices auiomatically ncrease the load when the
flow of current incremsen of when the temparaiure in-
wde the shiclded ares incrensen.

17. A process according 10 claim | wheremn the
source 15 shielded or the area 10 be protecied i shicided.

18. A process according 10 claim 17 wheremn the
source s a device that emits macrow sves and the shield-
Ing i Around 1he SOUTCE, 45 IR OVENs, OF SCrEens & Pro-
lecied area.

19 A process according 10 cleim 17 wherein the
source 1s an elecinesl iramminmon line and the shelding
s molded inio imsulation of the line.

20 A process according 10 clam 17 wherven the
source 1 3 (elevision. oscilloscope or other visual dis-
play egquipment.

11 A procems according 10 clmm 17 wherem the
source 13 & device that emis X-rays

12 A process accordifig 16 claim 17 wheren the
source n an electncal generator.

3. A process according 10 clam 17 wheremn (he
source 15 an emitier of gamma ravs,

24 A process according 10 clam | wheremn the
source 15 & source of radinsctive wasies from medical
PrOCesses.

5. A process according 10 clam | wherewn the
source i & source of radwaciive wasies from nuciear
power et

TTIETA process according 10 claim 1 wherewn the
source i 8 source of mull-tsbings.

17. A process sccording 10 clam ! wherein the
source 1 2 source of heterogenenus nuciear wasies.

18 A process sccording 10 clum | wherein the
source 15 a igh speed compuiing Or pnni-ow device
and the purpose of the process is T8 improve The Eﬂ-
_marce of the device & well as 10 proiect (he environ-
ment. i

9. A process according 10 claim | wherewn the
source 15 a nuclesr battery.

M. A process according 10 claim 1 wherein the
Source 13 an elecirome conirol device.

31. A process in accordance with claim | wheren the
material separating the conductive materals is ar, the
source of radianon i» heterogeneous nuciesr wasie, the
conductive materaiy and the separating air are in blan-
ket form, adapiable 10 shield the environment fdgm
radiation emitted by the heierogencous nuclenr wasie,
and the external Ioad. connecied by the imsuinied circun
10 the conductive matenais. consumes the elecincal
energy generazied (rom the nuciear radunon and pre-
venis dangorous voitage buildup n the conductive ma-
tenals

. . . . .
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the Ritter apparatus. which has no part in the electncal
functions tnerect. 1s (he means Dy wnich he prevents
harmful radiation from the radicactive source from
reaching any personnel and the environment. Certainly.
the environment 13 not protecied by Ritter's “battery”
Thus. it 13 seen that the present inventon s novel. useful
and unobvious frem the “pnor ari” mentioned. It is not
conceded that the Ritter patent is part of the pnor art,
in view of applicant's co~ception of the invenucn at a
date pnor to Sept. |, 1976, the filing date of the Ritter et
tl. parent application Ser. No. 719,532, and appiicant’s
clamed diligence unul the filing of her grandparent
application on Apr. 13, 1977 (papers deposited on Mar.
24, 1977).

The invention will be readily understandable from
the following description, taken in conjunction with the
drawing, in which:

F1G. 1 15 a schematic representation, substantially
like a central verncal secuonal view, of an apparatus of
this invention:

F1G. 2 » a (ront vertical sectional view of a modifica-
tion of a poruon of the apparatus shown in FI1G. L

F1G. 3 s a schemanc representation of a modified
apparstus of this invenuon, parnall:’ in cross-secuon. in
which plural shielding apparatuses are emploved to
consume the energy of radicactive matenal: and

FIG. 4 is an elevauonal vi=w, psrually in crosssec-
ton, of another embodiment of the apparatus of this
invenuon.

In F1G. 1 numeral 11 represents the emissions abserb-
ing poruon of an apparatus of this invenuon. and the
remander of the apparatus, for carrywing off and con-
sumung the energy generated in pornon 11, is designated
by numeral 13. In pornion 11 radioscuve waste matenal

15, swiably shaped in spherical form (aithough other

- forms may also be employed and held in a suitable inie-
rior contaioer 16, preferably of compauble matenal. is
posiuoned inside an inner spbencal shell of electncally
conductive material (such as aluminum), and is sepa-
rated from such matenal by dielectne 19, which may be
2 swtable dielectne, wlid or gaseous, e.g., alumina
mica, air. An enve!spirg sphere 21 surrounds sphere 17
and s separated {rom 1t by dielectne 23. Sphere 21 s
preferably of an electrically conductive matenial. such
s & meal of higher stomic number than the matenial of
sphere sheil 17, Suitable such matenals ave copper and
silver, with copper normally being preferred. but other
metals may also be used. When solid dielectnes are
utilized they may be the ole means for separaung the
spheres but when gaseous dielectrics, such as air (or 2
high vacuum) are employed, mechanical means (not
shown), preferably of electncally insulatung material,
will be employed. Electnical conductors 28 and 27,
which will usually be insulsted copper, and/or silver
wirgs, conduct electnicity to a vansble resistance 29
and/or a bettery 31. Diode 33 is provided 10 act as a
check switch on current flow, prevesting battery 31
from delivering electncity to part 11 of the apparatus.
Other switches (not shown) may also be provided to
separnte the veriable resistance and the battery from the
rest of the system, if desired, and the vanable resistance
may be made sutomatically vanable to draw a relatively
seall current, due to the difference in the electncal
potentals of the sphencal shells 17 and 21. drawing
more current when the potential difference i suffi-
ciently high ind beng of decreased resistance so as 1©
sllow and promote current flow when the potennal
difference is lower. Also, means may be provided for
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sutomaticaily reversing the polanty of the battery so as
mitsally (0 stimulate or induce eiectncal current flow
between sphencal shells 17 and 21,

While sphencal sheils are shown, these may be of
other suitable shapes. such as cylindneal, cueical. tetra-
hedronal and eilipsoidal 100, and n some nstances the
shells may desirably be perforated to allow reiease
(through suitable absorbers or safety means, not shown)
of gaseous matenals genersted from the radicactve
waste or generated by expansion of gases present. as
heat is released from the waste. Sometimes the inner
shells may be perforated 1o permit some radiant energy
flow through such opemmngs, as when plural pairs of
shieids or electrodes are employed. e.g.. 4 to 20C con-
centric metal spheres. with separzung dielectrics. [n the
illustration a single apparatus is iflustrated but dbanks of
such devices may be connected together, with the cur-
rent produced flowing through single or multiple resis-
tances and/or being empioyed 10 charge one or more
battenes.

In FIG. 1 the nuclear waste 15 in a suitable metal
container 16 but 1t is contemplated that other matenals
of construction may be emploved and someumes 1t can
be omitted. Concrete enclosing contmner 35 encloses
the wastz, the container for the waste, and the pair of
sphenical shells of elestncally conductive matenal.but
other suitable exizrior containers may aiso be utilized.

While this invenuon s not bound or limited by the
following theory of operation. it 18 considered that
alpha particles emitied by the radiosctive waste (which
usually 15 2 complex mixture of vamous radicactive
isotopes) tend to make the charge of the first metal
absorber positive whereas beta particles and gamma
rays, being more penetraning, tend to make the charge
of the next contacted electncally conductive matenal
negative, as illustrated in FIG 1. When plural pairs of
absorbers are employed the metals of low density will
tend 10 be negative relative 1o the high density metals.
Metals of low density, if sufficiently thick, will react
with more bets particles reaching them than will metais
of higher density because the high density metals. if
sufficiently thin, will reflect some of the lower fre-
quency radistion back o the more absorbing low den-
sity metal and transmit some o the next set of shielding
levels. If the wastes emit gamma rays there should be
several layers of combinanons of insulator, low density
conductor, insulstor, high density conductor, etc. For
example, sluminum and copper may be employed. s
may be other metals and alloys. and combinations of
metals (or alloys) outside the ranges specified in the
Ritter patent. Magnesium. sluminum and/or titanium
may be employed as the low atomic number metal,
together with vanadium, chromium, manganese. iron.
cobalt, nickel, copper or zinc as the higher atomic num-
ber metal. Similarly, magnesium or aluminum may be
used with titanium. Also, for example, vanadium, chro-
mium, mangsnese Or iron may be used with cobalt,
nickel, copper or zinc, with preference being 10 em-
ploying such combinations with atomic numbers further
apart within such groups. Other such combinations that
are useful include vansdium, chromium, manganese.
iron. cobalt. nickel, copper or zinc with molybdenum,
silver, tin, platinum, goid, mercury and/or lead. Insome
applications alloys or amalgams may be employed.
Also, with respect to the higher atomic number maten-
als. silver, cadmium and tn may be used with lead.
Thus. while, within the broader aspects of this invention
it is possible to utilize as the absorber or shieid matenals
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sbeorpnon of such radisuon. When conuunment © the
only effett of the stueiding dangerous energy leveis can
be produced and when copversion of the shielding ma-
umuh.plmeuwmnMnonmcmnot
the materisl may change leading (o detenorsnon
thereof.
ldmmmtmvmu“mwmnw-
m«molmncouuumvmadmwm
energy (but many experts refused 10 believe that gamma
nyscouwbcwmdmdksml.tbcpnormmdm
mmmduydmhcmvmamchmlor
M.mmednmumh
rmmwmmupmmmm
could genersie GAngerous SeCONUAry emussions. Also.
for sansfactory operanon of vanous prior ar nuciear
devices for producing electncal energy, such as that of
the Ritter patent, punfied sources of radioacnvity had
wummmnb«:mmouwmmuchu
usual nuclear wastes. The present wvennon allows the
trestment and shieiding of such wasies and also aliows
the protecuon of vanous sources of compiex radioac-
tive emussions. such as decommussioned nuc lesr plants.,
pools of ughly radicacuve matenals, radioacuve mull
wilings. nuclear wastes beng transportied, nuclear
wastes being processed. and swred solidified wastes
that have been “vitrefied”, encased in a syatheuc or-
ganic reun. or embedded \n Ceramucs or concraie.
The present invenuon 2iso INCOrporates several safety
features not suggested by the pnor art For exampie, by
drawing off radiast mergy from shieid mstenal the
mvennon allows for siabilizanon of such matenal and
thereby increases its shieiding life. Also, whereas i the
Mwmxuwmmm:ob\nﬂdupmnmm
u;mupm;aumnmmwnludm
ing the danger of accident. such is DOt DECESSArY DOF
nnob)mdmnpmmxnvmwmmtm
of the resistance 10 maintan & current flow
mm«madhwmddu«ﬂ,w
mw,hmmMimMm“

um:ymduwnymwwmmnmr

vdmudmwmwmnud«yvdm
allowing the flow of more electricity in responae (0 aay
Mmuaﬂ-qf—'n-dwviry.

The embodiment of the investnoa described uses
fmgwm-cowwmm
such shields may also be made i the form of & flexible
mwmhau-‘lyﬂndmamd
radianion or over & subject to be protected from such
radianon. [n such and other instances the ntervemng
dielectnc matersi, which will then preferably be a
nﬁtmyh“quMwhdx-
Mymmmmmmmhm-
mmwwhmvddmwryoﬂ
electnciry from the shielding metas 1o an electnical
Joad, where i is consumed.

In employmng the mvenuon modifications may be
mm;umwﬂnwofm-
mmmgmmmmﬁ”mr if
thcpndonmmmnuddphgmmm
should be scross contacts with the fist layer of shieid-
ia.udtbcr-dmm;lfmmm
emussion 8 of beta rays it @ considered best 10 have 4
wloumm.hyuud/otlpwndu
oudcuadcuﬂdhho«h«hymstbcomadn-
mmmnnmmpmvdndhn‘onnu
conmdered best to empioy thin layers of relauvely ugh
memwhymdnhnvdymlmle-
MEW;MWNLMthﬂwm;
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between such high Z and low Z layers. Usually the
vanous shieid layers are at different disiances from the
radioactive source but it is also withun the invenuon 10
utilize different shic.d electrodes at the same distance
from such source. For coavermon of rays 10
harmiess electncity a honeycomb form of shielding 18
considered 1o be efficient, and it is also effecuve for

when the metal shields deteriorate aftes use (some re-
duced amount of detenoration may be observed) only a
uuhrypcofummaddhsmcmlmywmnmu
be best employed, with dependence bewng on direct
converson, pbotmw.Canmcﬂmmdm
pur formaton for conversion of the radiation energy.
Normally, as when & source of radiation s above-
pmd.um-mmuudmmuphm.
MMM|myhlv¢wucthdunmgo¢by.
Such changing may also be diciawed by the changng
pature of the radianon source. and it will be preferable
10 utilize shueidings for grestest effects versus vanous
types of radisuon, for example. radicectve cobait 60
dmumﬁ:uymwdmwg.ndm-
wp.ofuckdudm’oﬁunmyy-num(nch
having different peak frequencies of radisnoon). As de-
scribed. shields may be used around & nucleas resctor of
mﬂnwmmmvcmmmwmykm
staggered form to allow air circulanon (Dut any aur
emuried will be filtered and momitored for leakage of
radionuclides). " ’
anw“myhmby—nohupm-
ent invention, as may be radioacuve wasies beung trans-
pﬂdmmmMmmuyumd
Mgwmmmhduybeam
of the electnical system of the transporung vebicle. For
m-pu.mcdm:ygmuﬂmm\umcm;

present.

mmumﬁuhuﬁfu humans
.dthumsvuiixhdhnmwm
mmumm us radi-

of may ¢

uggeston
dmm.fdlndfmmhummmcm

sumber of researciers aftempting 1o imvent it it i coo-
mmmmmmwmmlmm
mmuwwmnhdmw
o such &t

Anuudydnclu.“pﬁmm’mth.pfuut

muofmmdcﬂ!mmm«

mmpbmuuumwwmw-z mate-
Mwmtmmhmmmmmcmoh
wide vanety of such materials. for example. nuclear
wastes include alpha and beta radiapon eTinen. but
Ritter's device » limited 10 2 source of gamma rays with
less than | Mev power. Rirter tmies 10 produce mAK-



May 2), 1994

The Honorable Amo Houghton

United States House of
Representatives

Washington, D.C. 20515-3231

Dear Congressman Houghton:

[ am responding to your letter of April 12, 1994, to Ms. Elizabeth Cecchetti
of the U.S. Department of Energy, which was forwarded to me for response. In
your letter, you asked for suggestions to aid your constituent Virginia
Russell, in marketing the use of specially designed nuclear shielding which
could dissipate the absorbed energy from radioactive emissions as electricity.

As an independent regulatory agency, the U.S. Nuclear Regulatory Commission
does not promote the commercial development of individual technclogies.
However, without making 4ny judgment as to the merit of Ms. Russell’s idea, !
suggest that your constituen' contact a technical consultant or business
manager familiar with the nuclear material or power generating industries.
These sources should be familiar with current industry practices and
requirements for designing shielding for shipping and storage casks, and other
shielded nuclear components. Some professional organizations that may be
helpful to your constituent in finding such a consultant or business manager
include the American Nuclear Society (ANS), the Electric Power Research
Institute (EPRI), or the Nuclear Energy Institute (NEI).

I trust that this reply has been helpful.

Sincerely, Ciiginal sigmd by
James M. Taylof
James M. Taylor
Executive Director
for Operations
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