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- ABSTRACT OF THE DISCLOSURE w

A feed system for a plasma thrustor in which the

e 3 wmzauon chamber is_electrically isolated from the pro-

. pzllam supply source. This isolation is achieved by utiliz-

Ly

Y _}ﬁnn chambet.

ing an electricaily noncondactive tubular member (hmugh
which the propellant flows imm the source to the ioniza- -

'ﬂac invention described hcrem may be manufacwred
and used by or for the Government of the United States

" -of America for governmental purposes without the pay-
- ment of any rovalties thereon or therefor.

" vices. More particularly, the instant invention relates to

“The instant invention relates generally to plasma de- -

© a feed system for use in a plasma device of the type

y .. closed in U.S. Pateni No. 3,156,090, magnstic expaas:on
thrustors and other types of plasma devices.

" fuel supplied from a prapeﬂant storage tank Is vaporized
.. and then fed into an jonization chamber. In the ionizatien
" chamber the vaporized propellant is ionized forming

wherein a vaporized propellant is transmitted from a
source to an ionization chamber. The instant invention is
particularly apphcable to plasma thrustors, such as dis-
30

Generally speaking, in a. plasma thrustor a propcllant '

1hereby a plasma.
- Hitherto, the propellant storage system including the

. wvaporizer unit have been either dsrecl}y connected or in-
.. tegrally mounted with the onization chamber. These ar-
- Tangements have required the propel!ant supply syszem

40
to be elevated to the high paecrma! of the jonization

* . chamber which miy be i the vicinity of 2000-10,000

. able. Sizable quantities of pmpeﬂam would also have

volis. 'With the application of thrustors as 2 ‘primary pros
pulsion system 2 mu!uphcﬂy of modules would be desir-

45

. 1o be inventoried with each unit. With the propellant sup-

. ply system at this high voltage, a2 multiplicity of com-’
. ponents would he nccessary with actuators and sensors .
* floated at the fonization chamber potcm:al.

Ty ; provide for a plasma thrustor wherein the propeliant sup~ -
* chamber,
C o prov:da for a

... Accordingly, it is an object of the instant invention (0 39
3 pmv:dc for a new and amproved thrustor feed system.

7. It is another object of the instant invention fo provide

. ‘for an improved feed system for use in a plasma device.

.- It is another object of the instant jnvention to provide

;" for'a new and novel arrangement for connecting a thrustor 55
o7 prqpcnanl supply systém 10 a thrustor ionization chamber, -

It is still another object of the instant invention to
piy system i5 cl‘cctnca!!y solamd from the iooization

It 15 yet sl anathcr object of the instant invention
plasma thrustor wherein the operation

- of the jonization chamber may be achieved independently

v‘_,'.from the ope.ramn of the thmsmr pmpe!!am supply

for an. arvangement for separating the propeliant supply
~system from Ihe ionization chamber in 2 plasma thrustor.

Anmbzr ob;zct of the instant xnvennon is to provide

1t is stilf avother object of the instant :nvmﬁon W pro-

- vide for 2 system whereby a plorality of throstors may ~°

L ,nperazed mdepcndenﬁy from each other.

be connected 10 a single propellant su;:ply systcm and

- provide for an electrically, noacopductive conduit ase
. sembly for use in trensmitting 4 vapbrized pmge!lmt 3

3 assembiysx.

Its&ﬂlmmoi&cmntmu

from a first location which is at ope voltage to mm
jocation which is at another voltage.
Thcseanﬂothercb;ye:tsamacmemdbymmcfthe
instant invention in which a plasma thrustor propellant -
supply system is in communication with, yet electricatly:
isolated from, a thrustor ionization chamber. To accom- -
plish this, the propeliant supply system is separated from "
the ionization chamber by means. Jf an electrically, none.
conductive conduit assembly. Means are provided for
within the conduii assembly to. prevent the plasma fram
electrically coupling the jonization chamber to the pro- -
pellant supply system. The condpit assembly is further

‘provided with heating means. By having the pm;:aﬂant

supply system separated from the jonization chamber,a
single propellant supply system or reservoir may be nsed |
to provide fuel to many units. Consequently, individeal j
modules may be electrically isolated from an array of
thmsturs in the event of an electrical fault or breakdown
in one or more of the nnits. The instant invention would -
also ease or simplify the electrical insulation and mmu'ol
problems of a supply systtm for a single modale; :
Cither objects and many -attendant advantages of the
present invention will be apparent from the detailed dee
scription when taken together- with the accomipanying ..
drawing which is a simplified perspective view of a plasma

- device fezd system of the instant mvemmn.

Referring now. to the drawing there is shown 4 sampli-
fied perspective view of a plasma thrustor feed systemr ™

* which includes a propeﬂam supply chamber or tank 11 -

adapted to hold a quantity of propellant suzh as mercury. -
Surrounding the propeliant supply chamber 11 is. a va- ‘:.
porizing unit 12 which serves to vaporize the liguid Pro.-
pelfant. However, in the event a gaseous propellant is
used this vaporizing unit would rot be nedessary, A con-
duit assembly 21 connects the supply chamber 11 108
thrustor jonization chamber 31. In operation, propeliant .
from the pmpc!lant supply chamber LI is vaporized and ‘;
then transmitted via the condnit ass:emb!y 21 into the .
ionization chamber 31. The conduit assembly 21 is con-
nected to openmgs 13 and 33 in the supply chamber 1n

‘and ‘the ionization chamber 31. Gaskets 22, 23 or other .

suitable means at these epzmngs provide » gas tight seﬁ
to the system.

The conduit assemb!y 21 includes an cht:tm‘:aﬁy in.
sulated tubular member 24 which is connected ot one end .
to the orifice or opening 13 of the supp@ ehamber 11 end
at the other end to the opening 33 in the joatzation chm.

" ber 31. In the embodiment shown, the electrically, nons

conductive tubular mefber 24 is fabricated from glass;

- however, ceramics or other sujtable electrically, apacon- ;

ductive materials may similarly be used. The dizmeter of

‘the tubular member 24 should be large eoough to as-

commodate - the thrustor propeliant usape rate. In an

" attual embodiment of the invention built and tested e
- conduit assembly was appreximately 30 centiméters long

and had a diameter of approximately S centimeters. In'
order 1o keep the temperature of the conduit assembly
above t;ze mndensah'oa poijnt of the vapor, heating means .
in the omofaneecmcw’!zspowm abatmry
26 are provided. Other suitable htaﬁbg n!zm eu!ﬂd
alse be employed.
Inordarmptwcmﬂsep!asmammmﬁazmm
chamber 31 from elecirically congling the jonization. :

" chamber 31-to the propeilant supply system 1%, p!zsml
testraining means are provided for within the condalt

asserably 21, Said restraifiog means includes 2 p!m :
containment gnﬂ 41 anﬂ at m one dum pd




3
B m piasma mmainmem grid 41 is mmm o but

" not touching the ibnization chamber 3% and is fibricated:

- from any. suitable electrically condurtive meterial. In
" the embodiment shown the containment grid 41 is D, 077

- - millithetér stainless steel wire cloth with 2 fineness of be-

" tween 7 and 21 mesh per centimeter, In order to provide

" for a grezter surfaceé ared which in furn will cause Tess

ofa pressure drop across the grid 41, the gnd 41 i pref-

' rxmbiy in the shape of a cone. The grid 41 is tightly fir'

L within the tube 24. The plasma in the jonization chamber

" 3% is restrained from coupling up the ionization chamber

31 with the propeliant supply tank 11 principally by ibe.

. smal} dimensions of the openings in the grid 41 which are
" 1ess than a sheath thickness fold at the plasma “boundaries.

-~ The ¢ondpit assembly 21 is further provided with

- deionization pad assembty means which are Jocated up-

stream from the containment grid; that is, between the = -

. containment grid and the propeﬂant supp?y unit, Said de-
jonization pad assembly means are in the form of pad
- assemblies of szeel wool or other porous mediums and
are mounted jn tight fitting relationship in the conduit.

" In the drawing two of these pad assemblies 5 and 52 are -

shown. These pad assemblies §1, 52 preferably have a
. large area to volume ratio in order to quench any plasma

" which might seep by the containment grid 41. Each of
the pad assemblies 51, 52 forms in cffect a deionization
zone in which charged particles escaping from the sontain-
ment grid 41 are recombined to form neustral particles.
In this recombination process the positively charged

" particles gain elecirons from their environment, The large

surface areas of the pad assemblies 51. 52 are relied. upon
. to enhance this process. In the embodiment shown each

" of the deionization pad assemblies §1, 52 comprises es-

. sentially a quantity -of medium grade steel wool 53 upi-
formly packed bemt.n cm:ular stainjess steel screen re-

.. “tainers 54, ‘
: Obvzous!y, many modxﬁcannns and vanatmns of the
~-present invention are possible in light of the above teach-

ings. It is, ibercfare, to be understood that within the

" - scape of the appended claims the invention may be prac'-

ticed other than as spcexﬁcally dc':n‘bd.
.- 'What is claimed is: .
. 1. A plasma device feed system cor:pnsmg

- supply means for snppiymg a quanmy of vapenzcd 4,5 .

propeHant,
- an fonization chamber for- mmzmg said vaporized
propeiant;

terial connected to said supp!y means and said
. jonization chzinber for carrying said vaporized pro-

© ‘chamber, - . :
. h&mm means for ma:mammg the tcmperamr: of the

.. tubular member above the condensation point of the
-vaporized propellant, and ‘

» # plasma sesicaining grid located thhxn sawé mbmar '

member for restraining the flow of iorized propel-

lant fm the wmzatmn tbamber to sasd supﬁy:_ o

is

30
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48_

f‘ 'a tabular member of elcctncaﬂy noncondumvz ma-

50 duztruzramc
- pellant from saui suppiy means to said wmzzm b :

" 3,150,592
3,258,633 -

4
2. A plasma device feed systers cmmaﬁ
supply- means for supgiying = quanmy of vaysmedv
propellant,

an ionization nbambar for i iopizing said vagorized pro-_ -

) peliant. . -

-an electrically nonconductive conduit connected to said.
supply means and said jonization chamber for carry- ‘
ing said vaporized propefiant from said supply means"

- ib said jonixation chamber, and . )
' 2 deiopization pad assembly logated wﬁhm said m‘

- duit for neutralizing plasma particles from said m .
. zation chamber, e

3. A plasma device feed system comprismg

a sburce of fonizable gas, LA

"an ionization chamber for fonizing said gas, *.

an insulating. conduit connected o said soumc and -

said jomzation chamber for carrying said gas fram .
.. said source to said chamber, and’ oF
‘a conically ‘shaped mesh screen of electrically mduc—
tive material within 'said_condpit for. restraining the
" fiow of ionized pas from said ionization chambcno
said souree.
4. A plasma device feed systermn cm’nprxsmg
" a source of ionizable material, ‘
means for ionizing said jonizable mafenal
. 'a conduit connected to said source and said :omzmg
means for placing said source in commnmcatmn with
"said means, and’ :
a quan’my of sicel wool disposed between a pa:r of
wire screen discs located within. said conduit for re-’
_ stmnmg the flow of jonized material from said xm-

. izing means to said source, - :

5 Ina pmpeﬂaat feed system for use in zn jon thms!or
havmg an jonization chamber with a high electrical po-
tential in which a propellant is jonized, thc mprevcmcnt
comprising

a source of gaseous propellant eiactncal!y solated from

the jonization chamber,

a conduit having onc end in communication with sand
propel!am source and the opposite end in communi.
- calion with the jonization chamber for transiemng
the propellant therebetween, and .

plasma guenching grid means positioned in said eon»
©. duit for restraining the flow of ionized propelant
from the jonization chambﬂ o said pm;:ellmtt
source. /

6. The invention accordmg to clam 5 whzmn tbe con» -
duit is plass, W
- 7. The invention according to clmm 5 wbcrcm ﬁ:e cna~-
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