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United States

e

2,850,639
CALUTRON RECTIVERS

Fred H. Schmidt, Berkeley, Calif,, and Kenneth F. Stone,
Long Branch, N. J., assignors to the Unifted States of
America as represenied by the Unifed States Aiomic
Bnergy Commission |

Applicafion February 21, 1546, Serial No. 649,490
i1 Claims, (I, 250—21.9)

this invention involves the separation, based on dif-
ference in mass, of minute particles, such as atoms, and
especially the separation of isotopes of an element, or
the separation of a portion of an element enriched with
respect to a particular isotope on a scale yielding com-
mercially useful quantities of the collected material.

The type of means or mechanism to which the inven-
tion relates is known as a “calutron,” and correspond-
ingiy the method or process is known as a “calutron”
method or process. In its presently preferred form, a
calutron includes an evacuated chamber mounted in a
magnetic field and containing apparatus for ionizing a
polyisotope to be treated, apparatus for projecting one
cr more beams of ionized particles of the polyisotope
atong paths determined by the masses of the respective
ions, and a target apparatus for deionizing the particles of
the beam or beams and for retaining at least one selectad
isotope compconent thereof in a separated region from
which it can be recovered. |

For a complete disclosure of the essential features of
a preferred form of calutron, and of its mode of copera-
tion, reference is made to United Siates Patent No.
2,709,222 issued May 24, 1955 to Ernest Q. Lawreace for
“Methods of and Apparatus for Separating Materials.”
The form of calutron disclosed in that patent comprises
an evacuated tank placed between the poles of an elec-
tromagnet so that the evacuated space within the tank
1s pervaded with a substantially uniform magnetic field
of high flux density. Within the tank there is provided
a “source umit” that includes means for supplying the
polyisotope as a vapor or gas to an ionizing region,
1onizing apparatus for producing positively ionized par-
ticles from the vapor, and an accelerating device main-
tained at a high negative electrical potential with respect
tc the iomizing apparatus for withdrawing the positive
ions and imparting to each of them a predetermined
energy in the form of substantially uniform velocities
alcng paths generally normal to the direction of the
magnetic field toward a beam defining slit in the accel-
erating device disposed generally parallel to the direction
cf the magnetic field.

1he accelerated ions move transversely to the mag-
netic field and are constrained to travel along arcuate
paths having radii that vary with the masses of the par-
ticles. By virtue of the accelerating slit construction,
the paths for the ions of a given mass diverge from a
median path to an extent determined by the gecmetry
of the ionizing and accelerating devices. This divergence
of the paths of travel of the ions of a given mass con-
tinues through the first 50° of arcuate travel, and then
the paths converge during the next 90° and cross each
other in a region of focus approximately 180° from the
source unit. Thus, in effect, gecmetrical focusing of a
ribbon-shaped stream of ions of a given mass is accom-
plished adjiacent the 180° pocint, even though there is a
relatively wide angle of divergence of the ions at their
source. |

Similarly, the ions of any other given mass

travel
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along paths that define a ribbon-shaped stream coming
to a focus having a rectangular pattern at approximately
180° from the accelerating apparatus. Being compased
of icns of different masses, the streams of ions of differ-
ent isotopes have radii of curvature that differ by an
amount dependent solely upon the mass differenice of
their respective constituent ions. As a result, correspond-
ing points within the foci of the streams of different isc-
iopes are spaced apart by an amount approximately equal
to the difference in the diameters of the respective paths
of the constituent ions. In the case of the heavier ele-
ments, such as uranium, the difference in mass between
the isotopes is not sufficient for accomplishing complete
separation of the streams in which the ions of the differ-
ent isotopes respectively travel, while employing a prac-
tical minimum divergence of the beam at the beam de-
fining slit, and a plurality of overlapping streams having
overlapping foci are created.

A receiver is disposed within the vacuum tank adjacent
the 180° foci of the isotope ions to be separated, for de-
tonizing them and for separately collecting one or ali of
them as may be desired. Because of the necessary cver-
lapping of the streams at their foci, it is impractical in
one operation to separate completely the isotopes of the
heavier elements, and, in practice, the separated quantities
of material collected at the receiver are merely enriched
with respect to a particular isotope. |

in another United States patent to Ernest O. Lawrence,
No. 2,714,644, issued August 2, 1955, for “Calutrons,”
a number of forms of a calutron are disclosed in which a
plurality of ion beams are transmitted in the evacuated
space within a single tank., Several of these forms (Fig-
ures 15, 16 and 30) involve a source unit for transmiiting
a plurality of ion beams in noninterfering, intersecting
relation through the interior of the evacuated tank to
respective, closely adjacent regions of focus and a single
receiver disposed in the paths of the plurality of beams
at their regions of focus for collecting desired material
therefrom.

The present invention relates to that part of a calutron
referred to as the “receiver,” and the illustrated embodi-
ment 1s designed particularly to receive a plurality of
non-interfering, intersecting, uranium ion beams, of the
general type disclosed in the last-mentioned Lawrence
patent, for separating a portiion of each beam enriched
with respect to the U235 jsotope. Throughout the follow-
ing description, the U2 isotope will be ignored, as it
comprises too small a proportion of normal uranium to
be of any importance as a contamipant of the product
separated by the particular receiver illustrated.

An object of the invention is to provide a calutron

eceiver adapted separately to collect and retain a maxi-
mum percentage of the ions traveling in a selected por-
tiocn of each of a plurality of closely adjacent ion beams.

Another object of the invention is to provide a calutron
receiver having a plurality of ion receiving pockets for
respectively collecting and retaining a maximum per-
centage of the ions fraveling in a selected poriion of each
of a corresponding piurality of closely adiacent ion beams.

Another object of the invention is to provide an im-
proved unitary calutron receiver for a plurality of closely
adjacent ion beams. -

Another object of the invention is to provide a calutron

‘recetver having a plurality of ion receiving pockets for

respectively coliecting and retaining the maximum per-
centage of the 1ons traveling in a selected portion of
each of a corresponding plurality of closely adiacent ion
beams, the pockets being contained in a single housing
adapted to be mounted as a unit in a calutron tank.
Another object of the invention is to provide a unitary
calutron receiver adapted to be disposed in a caluiron
tank at the 180° regions of focus of a plurality of closely
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ad] acent non-rnterferrn 1nter5eeting' ion beams with a

face plate of the receiver disposed in the paths of the

- 1ng. plurality of apertures for respectively passing selected
Cdelimited portlons of the beams to respectively associated

- ion receiving pockets contained in a unitary housing.

| Another object of the invention 1s to provide a calutron
receiver having an ion recelvrng pocket for separately
; eollec ing and retaining ions traveling in a selected por-

- tion of one isotope component of an ion beam and an
electrode for intercepting ions traveling in a correspond-

ing contiguous portton of another 1sotope CO! ulponent of
_ the ion beam. -

o Another object of the mvennon is to provrde a calntron |
~ receiver having an ion receiving - poeket for separately
collecting and- retaining ions traveling in a selected DOI- -
~ tion of an ion beam and an electrode for intercepting 100§
traveling in another selected portion of the ion beam,

- the electrode. being dlsposed so as to delimit one side of

the portion of the. ion beam adt_ltted nto the ion Te-.

ce1v1ng pocket. -

- beams, the face plate being provided with a correspond-

LAt
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15

(path of 0° divergence) equal to their respective initial
angular divergences.

source uvnits; and the other set represents a median path

20

- Still further obJeets of the 1nvent1on will appear from |
the following description of a preferred embodiment

~ thereof and from the. accompanying drawings, in which:

Fig. 1 is a horizontal, sectional view of a calutron tank,

o shomng the arrangement of a double source umit, or
~pair of source units, and a double receiver within the -

~ tank and the relation of the tank to the magnet, certain

 parts berng shown somewhat schematreally for stmplicity;

Fig. 2 is a side elevational view on an énlarged scale

_ of the receiver shown in Fig. 1, certain parts being broken -

‘away to show the interior of the receiver;
"~ Fig: 3 is a horizontal sectional view on an enlarged

- scale of the receiver shown .in Fig. 1, the plane of the
- section hetng indicated by the line 3—3 1n Fig. 2;
- Fig. 4 is a fragmentary, vertical sectional view of a
portion of the interior of the receiver, the plane of the
~section being indicated by the line: 44 in Fig. 3; and
| of the receiver, 1ook1ng
toward the beam vrew:tng face thereof, with one of a pair
of doors for one beam in a closed position.and the -other -
of the pair of doors removed to show more clearly the:--

Fig. 5 is an- ¢levational view.

| posterror structure of the beam viewing face.

Referring to the drawings,-Fig. 1 illustrates. a ealutron___

of the general character disclosed-in the Lawrence -Pat-

- 17 and another median path 18 for streams of ions of
the 12385 and U238 .isotopes;. respeetwely, that are trans-
‘The-
‘two streams of ions. represented by the ‘median paths
15 and 16 from one source. unit pass throngh respective
-_-180““r regions- of focus 19 and 20, and the two streams..
~ of ions. represented by the ‘median paths 17-and 18 from
the other source unit pass through respective  180°
regions of focus 21 and 22. The beam -represented by
the median paths 15 and 16 cross the beam represented =~
by the median paths 17 and 18 in. a region 23 without in- -

mitted from- the other of-the pair of source units.

 terference, as disclosed in the second mentioned Lawrence

" Patent No. 2,714,644. A single source unif capable of -
_ produetng an ion beam such as those described herein -
is disclosed in detail in the first menttoned Lawrence o

30

45

ent No. 2,709,222, mentioned above, but embodying -cer-
~_tain’ modifications mcludlng, _anwug “other features, ap-
‘paratus for transmitting a pair of ion beams._in noninter-

focus and a unitary receiver disposed in the paths of

* fering, intersecting relation through the interior of an.

- evacuated tank to Tespective, closely adjacent regions of - 50

- both ion beams at their regions of focus for collecti _tng

desired material therefrom. The calutron comprises a
C-shaped tank -10 supported midway between. a pair of
horizontally disposed, vertically spaced-apart .pole faces

55

11 (only one being shown) of a calutron magnet, where-

by a substantially uniform magnetic field may be created -

'throughout the interior of .the tank with the flux paths

- above-tnentroned Lawrence Patent No. 2,709,222,

~ -passing upwardly. therethrough. ‘The-tank 10 is:adapted. “
" to be evacuated through a pump- -out conduit 12 ‘to re-

s 60
- duce the interior -pressure, in a manner disclosed in the:

A pair--of .identical source -units, both designated 13

- and 111ustrated schematically in Fig. 1, are. mounted-with-
in the tank 19 at one end thereof on.one ‘of a pair of

removable end walls 14 for.producing, frocm. a polyiso-

__topre charge material, a pair of beams of singly ionized .
positive ions traveling along similar, intersecting, arcuate -

N
- Gt

" paths_to respective regions of foeus approsnnately 180°

~_along said paths. toward the opposite. end of the tank..
- As_ hereinbefore indicated, ‘each source unit 13 -may be.
demgned to. project ions.of a given mass along- paths"
that are 1n1t1a11y divergent to. either side. of a.median -

‘path -by various angles between predeterrntned maxima

Patent No. 2,709,222.

A receiver, generally desrgnated 25 is mounted ona -
- removable end wall 14 of the C-shaped tank 10, at the
) opposrte end thereof from the source units. 13, for collect-.';-

.....

ing ‘and deionizing ions arriving at the. J2%5 region of =
~ focus 19 separately from those arriving at .the adjacent
| U238 regron of focus 20 and for eoLectmg and deionizing: -
jons arriving at the other 1235 region of focus 21 sepa- - -
rately from those arriving at the adjacent 238 Tegion of
focus 22, and for trapping ions reaching. the U231 eﬂlons-g-_
| _of focus 19 and 21 in different regions within the receiver -
 in such a manner that they can be removed from the -
calutron separately from .the. 1ons arrrvrng at the. U333' L
regions of focus 20 and 22.:. - - | A
 The receiver 25 is mounted on a tube 26 that pro]eets
outwardly through an aperture. (not shown) .in the:adja--
~ cent-end wall 14 of. the tank 10, the tube 26 being mounted |
on the adjacent end wall 14. and insulated therefrom in--
any desired manner, as by a eyhndrleal insulator support
27 secured to- the end wall and surroundlng the tubular_
support 26. - | o
" The receiver 25 eomprrses a. back plate 30 of reetangn- |
ular- conﬁguratlon having a eentrally disposed aperture,. ~
31 there1n The inner end of the supporting. tube 26 is~
“secured .in the aperture 31 for. ready removal by means .
~ of a flange 32 that may be soldered to the. tube, and a
cooperating. series of fastening elements. -33. that' pass} o

through the ﬂange 32 and info the back plate 30.

The back plate 30 forms part of a housing that pro eets o
forwardly from the back plate and includes.a pair-of

~ oppositely disposed side plates 34 and a pair-of oppositely ~
- disposed end plates 35, the side plates-34 -and -end plates
- -35.being mounted on the back plate 30 and secured there-.

to by fastening elements 36. - The end. plates and side.
then' ad]otntng;__' -

plates may be secured together along
edges in any desired manner, as by soldenng

T L

‘region of focus at angles mth respeet to a medlan path .

Streams of ions. of different mass
transmitted as. a single -beam by such a source unit fol-
low similar paths except that the paths of the ions of
‘ereater mass have a somewhat greater radius of curva- .
ture, so that the median paths of two streams of ions of

- different mass transmitted - from a ‘single source unit

- arrive at spaced-apart 180° regions of focus.. -
In Fig. 1, the two beams transmitted by the source

units 13 are schematically and -somewhat ideally illus--
trated by two sets of two lines each. One set repre-
~ sents a median path 15 and another median path 16 for =
~ streams of ions of the U5 and U%% 1sotopes respec-
tively, that are transmitted from -one of the pair of -

SR L. TR

The entire interior structure. of the recetver and of

the face plate therefor and - associated parts, presently.
‘to be described; are mounted on four pairs of standoff -

1nsulators, two pairs of insulators 39 belng respectwelv:.--

secured in any. suitable manner-in spaced apart relation

- along one side-of the back plate and the.other two pairs. o
 of insulators 40 being similarly drsposed on the opposite -~ -

| and that later - converge toward and. dwerﬂe heyond a’ Tu

“side of the-back. plate

One. palr of. msulators 39, lo- -
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cated adjacent the bottom of the back plate, supports a
- metal plate 41; and the other pair of insulators 39, lo-
cated adjacent the top of the back plate, supports an
identical metal plate. Similarly, a lower pair of the
insulators 40 supports a metal plate 42, and the other pair
of insulators 4¢ supports another identical plate 42. Two
pairs of tubular members 43 and 44 are respectively
soldered to and project forwardly from the four plates
supported by the insulators 39 and 40 and provide a rela-
tively rigid supporting structure to which a metal face
plate 45 may readily be secured, the insulators 39 and
40 serving to insulate the face plate from the receiver
housing.

The face plate 45 is provided with a large, centrally
disposed, rectangular opening 46 therethrough, the open-
ing being large encugh to pass the entire U235 gnd 1J233
portions of both beams, except for scattered material
arriving entirely outside the normal regions of focus for
the two beams. To prevent warping of the face plate 45,
a pair of angle members 47 are respectively soldered along
opposite ends of the face plate.

A beam defining structure comprising a generally rec-
tangular graphite plate 5§ having a pair of elongated rec-
tangular openings therein, and a pair of graphite U233
electrodes 51 and 52 respectively disposed within the rec-
tangular openings of the graphite plate 50, is mounted in
alignment with the aperture 46 in the face plate 45 with
the forward surface of the graphite plate 59 abutting the
rearward surface of the face plate 45 around the entire
perimeter of the aperture 46 therein. A pair of metal
bars $3 respectively extend adjacent the side edges of the
graphite plate 50 along the back side thereof, and fasten-
ing elements 54 pass through the face plate and through
the graphite plate into the bars 53 to hold the graphite
plate in place and to reinforce it against warping. An-
other pair of metal bars 55 respectively extend adjacent
the end edges of the graphite plate along the back side
thereof and are fastened in place similarly to the metal
bars 53 by fastening elements 86 to provide additional
support for the graphite plate 59.

One of the U238 electrodes 51 in one of the clongatad
rectangular openings of the graphite plate 50 extends
the length of this opening and about one half the width
thereof and is mounted therein, in a manner describad
hereinafter, so as to define one side of a U235 slot 60 for
passing a predetermined cross sectional arez of the 123

portion of one of the beams; and the other 1238 glec-

trode 52 1s similarly disposed in the other elongated rec-
tangular opening of the graphite niate 5% and defines one
side of a second U%5 slot 61 for passing a predetermined
cross sectional area of the U235 portion of the other beam.
On the opposite side of the U238 elecirode 531 from the
adjacent U235 slot, the electrode is spaced slightly from
the adjacent edge of the surrounding opening in the
graphite plate 50; and an elongated graphiie bafile mem-
ber 62 is secured to the graphite plate 56 by fastening
elements 63 and extends partially behind this U%%8 glec-
trode 51 along its entire length so as ic intercept ions
passing through the smail space between the electrode
and the adjacent edge of the surrounding opening in the
graphite plate 50. The other 128 electrode 52 is simi-
larly disposed in the other opening of the graphite piate
50, and a second graphite bafile member &4 is secured
to the graphite plate 5D by fastening elements 45 and
extends behind this U8 electrode along its entire length
for imtercepting ions passing between this electrode and
the adjacent edge of the surrounding opening in ths
graphite plate 58.

With this arrangement of the U238 electrodes and re-
spectively associated U235 slots in the beam viewing face
of the receiver, cach electrode actually defines one side of
the U2 portion of the beam passed by the adjacent
U235 slots, and the necessity for emploving an inter-
mediate beam defining strip is eliminated, thus permit-

10

15

20

29

39

3D

6
portion of the beam. Moreover, the ion intercepting face
of each electrode may be of a size and shape and may
be so disposed that it intercepts a segment of the 1228
portion of the beam corresponding exactly to the 235
portion of the beam passed by the adjacent U235 slot.
Thus, knowing the ratio of U235 ions to U238 ions in the
beams to be received, the quantity of ions entering the
U2% slots may be obtained simply by multiplying the
U238 current readings by this ratio.

In order to prevent the passage of ioms through the
two U2% siots 60 and 6L during the warmup period,
beicre the beams have become stabilized and have been
focused for reception, a pair of doors 66 and 67 are
respectively mounted in front of the face plate 45 on two
pairs of hinges 68 and 69. Each door is slightly greater
in length than the U235 slot to be opened and closed
thereby and is adapted to swing about its hinges from a
ciosed position against the face plate and covering the
two U2 slots (as shown in Fig. 3) to an open position
cut of the paths of the U+t portions of the beam (as
shown in Fig. 1).

For operating the doors 66 and 67 between their open
and closed positions, two substantially identical mecha-
nisms are respectively associated therewith. Referring
either to the door 66 or the door 67 and its associated
operating mechanism, a rod 79 is pivotally connected to
the door by means of a bracket 71 and projecis into the
interior of the receiver through an aperture 72 in the
face plate 45. One end of a length of heavy wire 73,
such as music wire, is mounted in an aperture 74 that

xtends axially into the rearward end of the rod 78, and
a set screw 75 carried by a collar 76 projects into a
transverse aperture 77 in the rod 78 and against the wire
73 tc anchor it in place. The wire 73 extends gener-
ally rearwardly from the rod 7§ into the receiver sup-
porting tube 28, where it is connected to a suitable push-
pull type of control for moving it and the associated rod
7§ longitudinally to open and ciose the associated door.

A tubular sleeve 78 surrounds the wire 73 along most
of its length and is anchored at both ends against longi-
tudinal movement. Within the receiver housing, the
sleeve 78 may be secured against longitudinal movement
by means of any suitable bracing structure 79, that may
be soldered or otherwise fastened to one end of the sleeve

and to the adjacent pair of tubular members 43 or 44,
The sleeve is bent to conform to a desired path of travel

~ for the wire ‘73, whereby electrical contact between it

60

70

ting the nse of wider slots and the collection of g larger 76

and otner parts of the receiver may be avoided. A suit-
able push-pull control for the wire 73 and anchor for the
rearward end of the sleeve 78 are disclosed in United
States Patent No. 2,745,965 to Edward J. Lofgren,
which issued May 17, 1956. |

To facilitate determining when the beams are properly
focused for most efficient reception, a pair of narrow
slots 89 and §1 are respectively provided in the doors 66
and &7, the siots being so disposed in the associated doors
that tney are respectively aligned with the longitudinal
ceater lines of the two U238 electrodes 51 and 52 when
the doors are in their closed positions. Though the
engths of the slots 80 and 81 are not of critical im-
portance, 1t is preferred that they extend only a short
distance parallel to the longitudinal center lines of the
respectively aligned U238 electrodes and that they be
centrally disposed with respect te the midpoints of these
iongitudinal center lines. The widihs of the slcts 80 and |
&1 are likewise not of critical importance, as disclosed .
in the above-mentioned Lofgren patent, but are pref-
erably only a fraction of the widths of the respectively
aligned U238 glectrodes.

Thus, with the doors 66 and 67 in their closed pOSi-
tions, a segment of greatest ion intensity of the {238 por-
tion of each of the two beams will pass through the asso-
ciated slot 8¢ or 81 to the aligned U238 elecirode 51 or 52
when the U238 portion of the beam is properly focused

upen its anzeciaied For each beam, the spac-

h-"l!‘y'L—tl 1--’:":7- !



- mounted on the side p1ates 88 of the respectively a

I_.ll'-'r
-
2

| 2{3*"‘50,‘6'3“9"’

-ing between the longitudinal center line of the assoc»lated-7"
U238 electrode ~and the 1011g1tud1113.1 center line. of the

* contigucus U?3% slet is chosen equal to the spac:ing be-'_-

. tween the lines of maximum U238 and U235 ion . in-

~ tensity in the beam. With this arrangement, focusing

of the beams so-that the maximum quantities of 101s Pass

~ through the door slots 80 and 81 to the respectwely'-
. aligned électrodes 51 and 52 serves to center the U235
- foci of the beams on their respective U235 slots 60 and

61. - After thée beams are properly focused, the. doors
- -may be opened to perl:mt receptlon |

A pair of identical ion receiving ﬁockets, generally-
-‘ demgnated 85 and 86, are disposed inside the receiver

15 ¢

| 'housmg behind the two U235 slots 60 and 61 respectwely

o for receiving and retaining ions passing through those
‘Referring either to the pocket 85 or the pocket -
- 86, a pair of side walls 87 and 88, a pair of end walls .

slots. -

~wall 88 and project; with. clearance, throiigh apertures mo
the plate 114. A-pair of tubular: m.sulators 117 -are-dis--
posed on UﬂpDSlte sides of the studs 116 between the

| packet side wall 88 and:the plate 114, and the assembly-_ |
s clamped together by a pair of nuts 118 and a pair of *
- _geéramic msulat-or washers 119 on the pm]uctmg ends of -
With -this. arrangement, the plates: 114 and-
‘associated electrodes’51 and 52 aré maintained out of eléc--
trical contact with the side walls 88 of the pockets to whlch-__

10

‘the: studs:

1

ends to the slde wall 88 of the pocket by two' sets of eléc-
trically msulatmg mountings, each comprising-a pair of ©

studs 116 that are welded at one end to the- pocket side - |

 they are respectively secured.

For cooling the face plate 45,4 copper tube cooling ﬂmd_: .
> line 128 is led into the receivér housing through the sup- .
porting tube 26, and thence partially. around the: mtener

- structure contained within the housing and forwardly mm

89 and 99, and a rear wall 91 are secured together to

define an enclosure having an opening adapted to be dis-
posed behind an associated U235 slot for admitting ions
- passing. through the slot. A pocket liner 92, preferably

made of sheet copper, is shaped to conform to the

~interior dimensions of this enclosure so that the exterior

- surface of the- liner will be in contact with substantlally

Tplates The hnel 92 is prowded with an opening 93,

shghtly large1 in each dimension than the U235 slot with

‘which-it is to be asssmated for admlmng into the in-

~ terior of the liner ions passing through the associated. 20.
" slot: and a: baffle 24, that extends the full length of the-
- pocket liner $2, is secured: thereto adjacent one side of

T thE‘, GpEﬂlﬂ& ﬁs and pI‘OjeCtS mWﬁI"{'] y a. SUbStaﬂtlal dIS'_

- tance in a dlrectwn generally para lel to the paths of

travel of ions entering the. pocket in order to assist in-
- trapping. ions that mlght otherwme rebound out through_

~.theopening 23,

. In order to prowdn a suitable mountmg for the two
~ pockets 85 and 86, a pair of bars 160 and 101 are dis- -

the entire area of the interior surfaces of the enclosmg 2

35

posed in spaced apart parallel relation and are secured -

40

‘at their opposite ends to the plates 41 :and ‘42 in any
suitable manner;as by welding. Referring to the pocket -

85, a pair of tubular insulators 162 and 103 and a plate '

194 are 'dISDOSEd between the supporting bar 101 and the

- adjacent end of the rear wall 91 of the pocket the plate-
- 104 being provided with a pair of grooves 105 confﬂrm-_
 ing to the cylindrical contour of the tubular: insulators.
As best shown-

102 and 103 to provide seats therefor.

in Fig. 4, -the platé 164 is secured to the bar 101 by a '

'-"’astemng element 106 that passes through the bar and

“is threaded into the-plate; and-the insulators 102 and 163

- are-clamped- bétween the: plate 184-and the rear wall 91
~of the pocket by a pair of studs 107 that are soldered at
~ oné end:-té'the rear wall of the pocket and project be--

~ tween the: two insulators and through-the plate 104, from
which they- are ‘eléctrically insulated by ceramic sleeves

198 and 1€9. - 'Each stad 107 is provided with a nut and

washer cambmaﬁoﬂ 119 that bears against the associated

| msulatmg sleeve 169 to-clamp firmly together the assem-
bly comprising the plate 164; the tubular insulators 102

 and 103, and the rear wall 91 of the pocket.  An identi-

“contact with the face plate 45 adjacent one corner thereof.
. The portion of the cooling fluid line 120 in contact Wlt]l
the face plate 45 extends substantlally the full length there-
of adjacent one-side: edge, thence around the interior- struc—
“ture contained within the receiver housing to-a pointon
thie opposite side of the face plate adjacent its upper end,
and finally downwardly the. full length thereof, after
which' the line is led partlally around the interior struc
ture contained within the receiver housing and out of the -
receiver again through the supporting tube 26. Heat con= -
ducting relation between the cooling fluid line 120 and the"_[ |
face plate is. preferably maintained throughout the portlon o
of the line in contact with ‘the face plate by soldermg that_"-. |
~ portion of the line directly thereto. | -
~ The cooling fluid line 120 is maintained out of elec‘mcal{._ |
contact with all parts of the receiver except the face plate
_with which it is associated and is mounted within thej_ -
_suppc-rtmg tube 26 by means of an msulanng disk- 121 m-
a manner disclosed and described in some detail in thé
above-mentioned Lofgren patent.  With this arrangement,
and by employing an electrically nonconducting cooling.. -
fluid, the cooling fluid line 120 may be employed as an .

elec rical lead for reading currents to the face plate 45,

- For cooling the two U233 electrodes 51 and 52, a palr _f
- of independent cooling fluid lines 124 and 125 are’ em-
 ployed. Réferring to the cooling fluid line 125 for the
_electrode 52, the cooling fluid supply is bmucrht into” the
~receiver through a conduit formed between a pair. of con-
centric copper tubes 126 and 127 that are led into the -
receiver housing through the. supportlng tube 26 and-.
through the msulatmg disk 121 to a fitting 123 dlsposed_";' ..
-within the receiver housing adjacent the opening 31" 111';. |
the back plate 36. The passageway ‘between the two" con-’
~ centric tubes 126 and 127 is connected with one end-of - -
" the cooling fluid line 125 through the fitting 128; and the -
- opposite end of the cooling fluid line 125 is connectedf-:_
| thmugh the fitting with an interior passageway deﬁned by
the.1 inner one of the concentrlc tubes 127 in order to pro-

.‘1,,. L]

o back out of the recewer

GO -
-.calsupport is provided between the - -opposite end-of the'_;_
- rear wall of the pocket 85 and the bar 100, and a pair.
- of 1dent1cal supports are provided between opposite -ends-
-of the pocket 86 and the bars 108-and 101. With this
o 'arrange*nent a rigid mounting for éach pocket 1 is provided -

 while maintaining the pocket ﬂut of electrical contact

: mth the receiver-housing. -

‘The two U323 glec rodes 51 and 52 ‘are. 1dent1cally.¥ .

_ ated ‘pockets’ 85 and 86 1n msulated relation thereto. .
structure - suppc}rtmrr ‘éach - U238 - electrode. comprises

) ward ‘end- to a plate-114 by a pumber of fastening ele:

assGei-
The s

 bracket 112 secured at'its forward end to the electrode: byf '
‘a number of fastening elements 113 and adjacent its rear-

The two ends of the coolmg ﬂuld lme 124 for the U233:',_
-_electmde 51 are respectively connected with thé two pas--
“second pair of concentric tubes 129-’_'_}- a

and 136, through a second fitting' (not- shown) that i may -

~ be identical with the fitting- 128 associated with the above-;"_
described cooling fluid line 125. The two cooling fluid -
lines 124 and i25. resnecuvely form coohnn fluid circuits
in heat conductmg relation with the two electrode sup-- = =
porting plates 114, each of these cooling fluid lines being
partially supported against its associated electrode sup-:

sages forimed by a

;-!H.,

porting plate by means of an. elongated block 131 and

fasténing elements 132.  To cbtain an adequate flow of: =
heat from the plates 114 to the associated cooling: ﬂmd‘-_'f“_
‘lines, the lines may be soldered directly to the plates. -
-~ The cooling fluid lines 124 and-125 and their assocmted Ce
| fittings and s“PPIY and return-lines are maintained out of'- o
'ments 115 - The plate 114 is. secured adj acent 1ts opposﬂe 75 elecmcal cr.}ntact Wﬂ:h alt parts of the recelver excapt the
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plates 114 to which they are respectively connected. With
this arrangement, and by employing a nonconducting cool-
ing fiuid, the cooling fluid lines 124 and 125 may respec-
tively be employed as electrical leads for reading currents
to the U238 glectrodes 51 and 52. |

With the receiver 25 mounted in the evacuated tank
19, with cooling fluid circulating through the coohng fluid
lines 124 and 125, and with the doors 66 and 67 in their
closed positions, the two beams may be created and
focused in accordance with the indicator currents to the
U238 glectrodes 51 and 52. When both beams have been
properly focused, the doors 66 and 67 are opened, and
subsequent readings of current to the electrodes 51 and
52 may be observed as a check on general beam condi-
tions and on the rate at which ions are entering the
pockets 85 and 86.

Either or both of the doors 66 and 67 may be closed
during a run in the event the condition of one or bsth of
the beams should become unfavorable, in order to prevent
contamination of the material in the pockets 85 and 86
until the condition of the beam or beams is corrected:
or the doors may be closed at regular intervals during a
run to obtain a more reliable check on the accuracy of
focus of the beams and to carry out any required re-

focusing operations.
At the conclusion of a run, the beams are cut off, the

circulation of cooling fluid through the receiver is stopped,

the pressure in the tank is brought up to atmospheric pres-
sure, and the receiver is removed from the tank by remov-
g tne tank end wall 14 on which it is mounted. After
removing one of the end plates 38 of the receiver housing,
and one of the end walls 8% of each of the pockets 85
and 86, the two pocket liners 92 may be withdrawn for
recovering the material collected therein during the run.

While we have described in detail a specific embediment
of our invention, it is to be understood that this has been
done for iliustrative purposes and that the scope of our
invention is not himited thereby except as required by the

appended claims.

What is claimed is:
1. In a calutron including a tank and means for trans-

mitiing a plurality of 1on beams within the tank, a re-
ceiver for said beams comprising a frame structure hav-
ing an apertured viewing face presented to said beams
for passing selected portions thereof, and a plurality of
pockets mounted on said frame structure in cooperative
relation with apertures in said face platie for receiving
ions passing through said apertures.

2. In a calutron having means for establishing a
plurality of ion beams and for causing divergence of
beam components of different mass within each beam
during travel of said components to a region of focus,
a unitary ion receilver comprising a pair of collecting
pockets respectively associated with said bzams, each
pocket having an opening therein disposed adjacent the
region of focus of the associated beam for admitting a
selected delimited portion thereof.

3. In a calutron having means for establishing a plu-
rality of i1on beams and for causing divergence of beam
components of different mass within each beam during
travel of said components to a region of focus, a receiver
comprising a hcusing containing a pair of collecting
pockets respectively assoclated with said beams, each of
sald pockets having an opening therein disposed adjacent
the region of focus of the associated beam for admitting
a selected delimited portion thereof.

4, In a calutron having means for estabhshmg a plu-
rality of ion beams and for causing divergence of beam
components of different mass within each beam during
travel of said components to a region of focus, a receiver
comprising a housing, a face plate mounted on said hous-
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10n beam,

10
ing in the paths of said beams ad]acent the regions of -
focus thereof a palr of apertures in said face plate for
respectively passing selected delimited portions of said
beams, and a pair of collecting pockets mounted within
said housing and respectively aligned with said apertures,
each of said pockets having an opening for admitting to
the pocket i1ons passmg through the aligned aperture in
the face plate.

5. In a calutron having means for transmitting an ion
beam, an ion receiver comprising means for passing a
selected delimited portion of the beam to an ion receiv-
Ing pocket, said means including an electrode for delimit-
ing one side of the portion of the beam passed to the
ion receiving pocket.

6. In a calutron having means for transmitting an
an 1on receiver comprising an ion receiving
pocket for separately collecting ions travelling in a
selected portion of the ion beam, and an electrode for
intercepting 1ons travelling in a selected contiguous por-
tion of the 10n beam. -

7. In a calutron having means for transmitting an
10n beam, an ion receiver comprising an ion receiving
pocket for separately collecting ions travelling in a
selected portion of the ion beam, and an electrode for
intercepting ions travelling in a selected contiguous por-
tion of the 1on beam, the electrode being disposed so as
to delimit one side of the portion of the ion beam ad-
mitied into the 10n receiving pocket.

8. In a calutron having means for transmitting an
ion beam and for causing divergence of beam components
of different mass during travel .of said components to
respective regions of focus, an ionm receiver disposed
adjacent said regions of focus and comprising an ion
recelving pocket having an opening therein for admitting
a selected delimited portion of the ion beam, means dis-
posed in the path of said beam for delimiting one side
of the portion thereof admitted through the opening of
the pocket, and an electrode disposed in the path of said
beam for delimiting another side of the portion thereof
admitted through the opening cf the pocket.

9. In a calutron having means for transmitting an
ion beam and for causing divergence of beam components
of different mass during trave! of said components to
respective regions of focus, an ion receiver comprising a
viewing face disposed in the path of the ion beam adja-
cent said regions of focus and having an aperture therein
tor passing a seclected delimited portion of the beam to
an icn receiving pocket, and an electrode disposed within
said aperture for delimiting one side of the portion of
the beam passed to the ion receiving pocket.

10. In a calutron having means for transmitting an
ion beam and for causing divergence of beam components
of different mass during travel of said components to
respective regions of focus, an ion receiver comprising a
viewing face disposed in the path of the beam at said
regicns of focus and having an aperture therein for
passing a delimited portion of the beam, an electrode
disposed within said aperture for delimiting one side of
the portion of the beam passed thereby, and an ion receiv-
ing pocket aligned with the aperture in said viewing face
for receiving the dehmlted portion of the beam passed
thereby.

11. In a calutron hawng means for transmlttlng an
ion beam and for causing divergence of beam components
of different mass during travel of said components to
respective regions of focus, an ion receiver comprising
a viewing face disposed in the path of the beam at said
regions of focus and having an aperture therein for
passing a delimited portion of the beam, an electrode
disposed within said aperture for delimiting one side of
the portion of the beam passed thereby, and an ion
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- -_'recewmg pccket havifig an opening: therein allgned with - 2,200,095 Martonl. ooeiwee—o-z-—— May 7,.1940: -
 the aperture in said viewing face for recemng the 2,354,122 Hipple —o-ozccoo o= TJuly 18, 1944
N dehmlted portmn of the beam passed thereby I 2,412,359 Roper -l icerice——o—— Dec. 10,1946

o S 2, 417 797'_ ~ Hipple el iieninis 3-M'ar.;-:18, 1947
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