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- This invention relates to ion forming mechanisms and
pariicularly to ion generators of the type sometimes re-
ferred to as “calutrons.” There is a disclesure of such a
structure in United States Patent No. 2,709,222, issued
May 24, 1955, to Ernest O. Lawrence, in which Figures
3 to 5 inclusive, particularly disciose an embodiment of
a caluiron with which the present invention is especially
suited for Incorporation. |

in the operation oi an ion forming mechanism there
are a number cf factors immediately concerned witnr the
production and maintenance of an electric arc utilized for
tne execulion of the ionizing function. In a caluiron the
eleciric arc operates in a magnetic field and extends be-
iween a fiiament, serving as a cathode, and an anode dis-
pesed -away from the catnode in the direction of the
magnetic field. The filament is called upon not only to
emit electrons but aiso to resist bombardment by return-

ing positive particies and also te resist dispiacing forces
due to the fact that the filament carries an ¢ G irie current
whiie being situated in a magnetic fieid. It is also a gen-

eral requirement in mechanisms of this typu {0 minimize
as much as feasivle the consumption of elecirical energy
by the ionizing structure and it is therefore desirable that
the size of a conductor such as a filament be maintained
at a low vaiue. it is furthermore desirable to provide a
filament 1n which the return bombardment by positive
particles does not cause localized overheating and failure
of the filament.

it is, therefore, an object of the invention io provide an
improved filament arrangement for a calutron.

Another object of the mvention is to provide a filament
that is resistant {o deleterious e
particle bombardment.

An additional object of the invention is to provide a

filament having the foregoing gqualities vet cne that is
frugal in the use of electricity.
An additfional object of the invention is to provide a
filameni that can readily be mounted in the customary
gripping devices and yet will be provided with the special
atiributes above mentioned. |

An additional object of mveniton 1s to provide
fliament of small cross section yet of considerable me-
chanical strength.

I |
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A further obiect of the invention is in general ic im-

rove calmrons.

ther objects, as well as the foregoing, are attained by
tie embodiment of the invention descrived in the Ioilow-
ing description and illustrated in the accompanying draw-
ings 1in which:

Figure 1 is & fragmentary view of a portion of a
calutren showing especially the source unit and ifs ap-
purtenances, poriions of the drawing being in cross section
cn a central vertical plane and otfner portions besing
broken away to reduce the size of the figure;

Fig. 2 is an isometric perspective of a scurce block as
illustrated in Fig, 1, portions of the structure being broken
away to snow the interior arrangement;
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Fig. 3 is an elevation of the mechanism shown in
Fig. 2;
Fig., 4 is a plan of the structure shown in Fig. 2, a

portion of a top plate being removed; and

Fig. 5 1s a fragmentary plan to an enlarged scale of
the filament and adjacent block, portions being broken
away to reduce the figure size. |

While a calutron is described in considerable detail in
the above-identified patent of Lawrence, a brief review
of that structure will suffice for an understanding of the
present development and is given in connection with
Fig. 1.

In a calutron there is provided a volume 6 permeated
by a unifcrm or homogeneous magnetic field established
beiween the upper pole 7 and the lower pole 8 of an
electromagnet. Disposed between the poles 7 and 8§ and
situated within the magnetic field is a tank or vessel 9
enciosing a chamber 11 connected to suitable pumping
mechanism such as a diffusion pump (not shown) effec-
tive nmormally to evacuate the chamber 11 to a pressure of
approximately 10—*% mm. of mercury. The tank 9 in-
cludes a top wall 12, a bottom wall 13, and a face plate 14.

Secured removably to the face plate is an insulator 16
serving aiso as a support for a mounting and adjusting
mechanism 17 not described in detail herein as its de-
talled functioning is not of conseguence in connection
with the present invention. The structure 17, however,
acts as a support for a mounting stem 18 of a source
block 19, A number of conductors 21 and leads 22 in-
cluded in the structure 17 pass with vacuum tightness from
the atmosphere into the interior ¢f the chamber 11. The
stem 18 is preferably related {o the source block 192 by

a terminal flange 26 and suitable fastenings 27 so that
whzie some thermal insulation is af“erdad there is never-
theless goed electrical contact. |

The source block 19 is at its inner end provided with
a heater cavity 28 closed by a disk 292 at its upper end
and rsceiving through its Iower end an electric coil heater
31 mounted on an insnlating core 32. The heater coil is

connected to a pair of Ieads 33 and 24 one being joined
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to one end of the conductor and the other being
connected to the block or flange 26. Upon the imposi-
tion of a suitable potential difference between the con-
ductors 28 and 22 the heater 31 is effective to increase the
temperature of the block 19. The source block pref-
erably is of metal so that heat from the coil 31 is gen-
erally conducted in a uniform fashion to a charge cavity
36 formed within the block 18. The charge cavity ex-
tends nearly through the under side of the block and en-
tirely through the top face 37 thereof.

Hstablishing communication between the cavity 36 and
the exterior face 38 of the block 19 is a gas passage 39
aefined by a pair of paraliel planar walls 41 and 42 so
that the passage is a straight one extending from within
the block to the outside thereof and thus merging not
only with the face 38 but also with the adjacent face
37. When charge material is placed in the cavity 36 it
is heated and evclves gas or vapor that travels from the
cavity 3% rather uniformly through the passage 39 to the
exierior of the block.

To close the cavity 36 and a part of the passage 39
there is provided cn the face 37 in abutment therewith
a plate 43 fastened to the block 12 by snitable screws 44
and effeciive to seal one end of the cavity and one end
or the passage. The plate 43 preferably extends beyond
the face 38 and overhangs the edge of the block 18. The
plats 13 provided, in registry with the passage 39, with an
aperture 46 preferably symmeirically disposed with re-
spect to the passage.

More particularly in accordance with the present in-
vention, there is provided above the top plate 43 and sub-
stantially overlying the aperture 44 therein and alsp in
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N ahgnment in the drrecﬂon of the raagﬁetie field with the

passage 39 a filament generally desrgnated 47. The fila-
ment is mounted in a pair of grippers 48 and 49, respec-

| -tively, fastened-on:the ends-of-supporting: conducters 51

and 52 e}rtendmﬂr outside of the tank 13 through the sup-

_' - port 17:to-an’external-eircuit of a- custema1y type;:such
 “as a battery 53.. - When the circuit -is- energized, _eurreat

) S

ﬂews and- a- poterrtral iS- establrshed between Urrppers 4'13.

and 49 SO that the filament 47 .is. errerfrlzed T
In accordance with the lmrentrerl the ﬂlanent 1a com-

-erably formed of - metallrc rods circular in cross section:

adapted to be fir

... _— =

‘and 492.  The legs 56 and 57 extend substantially palallea

ninate -in-a plane -slightly beyond

to.each: ether and -ter

" ‘the plane-of the. passageway 39, - The cross section of the -

ly- held for mechanical support. and
-electrical- conduction - within the jaws of the -grippers 48

ect of the magnetic field. The ararngement of the

the eff

‘ribbon emitting portion 58 on ‘the parallel legs 56 and
57 renders the filament of a character for installation

in the standard mounting-grippers 48 and 49.

In accordance with the invention, there is provided a -

_ﬁlamerrt resistant to return bombardment, effective to give

a copious supply of elec TORS,; resistant to magnetic dis-
10 '

“prised ‘of a pair of legs-56 and 57; respeetrvely, pref-

placement, and usable in connectmﬂ with - standard

calutron filament mechanism.

ron eperatmn
What is claimed is: - S

" 1. In an ion source fer a calutrerz_ havmg a magnetrc_
ﬁeld the combination comprising an arc block having an

~ clongated gas ionizing passage open along two_sides of

-legs-56 and-57-is such that with respect to the current .

-flowing their -temperature at-no- time exceeds, and pref-

-erably does -not even approach the temperamre at Whreh:

-thermo-emission occurs. - - -
Span:emg the -space- betweerl the leﬂs 56 arrd 57 and

secured-to -them - for ‘mechanical support and electrical

eenneetron, is a flat emlttrng—pertrea 58 preferably fabri-

- cated of a metallic ribbon- rectangular in transverse. CTOSS

section and having a-cross sectional area somewhat less
- .than-the cross- sectronal arca of the leﬂs 56 and 57. The

ribbon 58 -1s - preferably secured-to the- legs by any con-

venient means, for example spot. welding, so that the re-

sistance of the connection is negligibly low.  'When

properly pesrtroned the rrbbon 58 extends transversely of
.the direction of the magnetrc field and is situated, in the

30

-direction of the field, in regisiry with the drseharge slot

39, The width-of the ribbon 58 is somewhat- greater
~than the-width of the slot and preferably the overlap on

both sides is substantially the same.

-‘When the leads 51 and 52 are mcluded in an arc elee- :
t.rrc circuit, such as a power supply 68, in connection with
-the-block 19, an arc is struck between the emitting portion
-88 of the filament 47 and extends through the. aperture

-46 in the plate 43 and into and: through .the slot -39 to
.the block 19 serving as an anede
travel from the arc toward the
-or confined by the magnetic

llament are collmated

.pinge upon. the emitting portion 58 of the: filament in oaly
.a restricted -area, thus leaving -a

"eld and-by the side walls of
.the relatively narrow slot-39 so that they bembard or im- °

develop a flow of an. ionizabl

means cenrreeted to said filar
~electron €missive, and means for including -said. filament-

‘and -arc block in an -electric ar¢ circuit whereby -said
ize-the quantity -
'ef mns predueed by said gas ﬁewmg threuah sard electrie'

: 2 ‘The combrnatmn of claim 1 Whereln sald ﬁlaraeat -
~ is further characterized -by having a thrckness substan— L
_tially less -than the -width thereof. S
3. The combination of claim -1 Wherem sard ﬁlament'
-is- further. characterized as- having an electron.-emissive
‘portion in the form of a ribbon sapported at erther end-_--

said- block, said -passage -having a - precletermmed width,
measured across said magnetic field -and the- elongated |
portion extended parallel-to said magnetic field, a filament
disposed transversely of - said magnetic field, parallel to
one of said two sides-of said block, and overlymg said
-passage, said filament - having ‘a ‘width . greater than -the

| ..predetermmed width- of said passage means provided to o
e gas through said passage,

ent for. renderlng ‘the same

electric arc fills the-entire passage to maxim

'_~by a-pair -of eurrent—earrymg rods. - -- S
4. The combination of claim 1 Wherem sard nlameet_

%0 A is- further characterized as having.a rlbbea—hke emissive
- -portion supported at either end by a pait of current-

- Positive particles that - carrying rods, and a pair of adjustable clamps for sup- -

substantral amount-of |
uraaterlal in the ﬁlament available for a therrnal transfer

_to-equalize the filament temperature: and to avoid local

: .- __wﬂhe_atmg The shape of the rlbben ﬁlament 58 is such

o0

Tt is effective to assist in.
producing a stable, long-lwed arc and ee:atubutes te the
general mprevement of-calu |

that when a cm'reat 18 berng earlrecl there 15 af orded -

a resistance to mechanical displacement consequent upon

| #’-;M!"m#ﬁﬂ“__ﬁ o

porting said rods-in -spaced-apart relation with IESBEQT te N

--each other aad wrth respect to said- arc bleek

Refereaces Clted in the ﬁle of-this_ pateat
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