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Frank R. Weber, Jr., Alameda, Calif., assignor,
by mesne assignments, to the United States of
America as represented by the United States
Atomiec Energy Commission
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1

The present invention relates generally to an
improvement in targets for particle accelerators
and in more particular to an improved method
and means for target handling to obtain a sub-
stantially uniform irradiation thereof and to
rapidly change targets.

Conventicnal particle aceelerators operate upon
a beam of relatively small cross section and pro-
duce a high energy beam of charged particles
having a non-uniform intensity in cross section.
Commonly, high energy beams have a maximum
intensity at the center of the cross section thereofl
and the intensity falls off with increasing cross
sectional radius.

In the applications of particle accelerators for
bombarding test samples it is often desirable to
uniformly bombard a sample having an area in
excess of the cross section of the available charged
particle beam. Because of the above-noted cross
sectional non-uniformity in the intensity of con-
ventional beams, it is not feasible to expand
the beam to a larger cross section as the non-
uniformity remains. Another approach to the
problem is to sweep the beam across the sample
to successively irradiate adjacent portions there-
of with the most intense portion of the beam.
This may be accomplished either by deflecting the
beam so that it precesses in a predetermined
manner cr may be accomplished by moving the
target. The former of these alternatives requires
the use of magnetic or electrostatic fields which
must vary in space and time to produce the re-
quired precession and consequently need employ
somewhat bulky and expensive equipment. The
present invention operates to carry out the latter
of the two above-noted alternatives with a mini-
mum of equipment and cost and a maximum of
simplicity and dependability.

1t is further advantageous in the bombardment
of samples with high energy charged particles to
be able to change samples without disrupting the
charged particle beam and with utmost dispatch
in order that maxzimum beam use may be realized.
While numerous target changing methods are
feasible, the use of at least some of these is pre-
cluded when the target is to be moved for uni-
form irradiation of the sample thereon. The
present invention includes a simple means for
successively irradiating a plurality of samples
without time delay and without requiring a cessa-
tion of beam production.

It is an object of the present invention to pro-
vide an improved target for particle accelerators.

It is another object of the present invention
to provide an improved method and means for

10

15

20

25

30

35

40

50

55

2

uniformly irradiating a sample with a beam of
atomic particles.

It is still another object of the present inven-
tion to provide an improved method and means
for successively irradiating a plurality of samples
with a beam of charged particles.

It is a further object of the present invention
to provide an improved target which is recipro-
cated with respect to a beam of charged particles
to produce substantially uniform irradiation of a
sample thereon and rotated to successively posi-
tion different samples in the beam path.

It is a still further object of the present inven-
tion o provide an improved particle accelerator
target assembly having a plurality of removable
samples thereon and including means for succes-
sively positioning individual samples in a position
to be irradiated and for cooling the sample in
position for irradiation.

Numerous other objects and advantages of the
invention will become apparent to those skilled
in the art from the following description taken
together with the accompanying drawings, where-
in:

Figure 1 is g sectional plan view of one em-
bodiment of the invention attached to the vacuum
tank of a cyclotron;

Fig. 2 is a vertical elevational view of the in-
vention, partially in section as shown by the line
2—2 of Fig. 1, and showing in phantom the target
rocker plate in displaced position; and

Fig. 3 is a projected view of the sample holder.

Before proceeding with g description of the in-
vention it is to be noted that the present inven-
tion may be employed in connection with any
beam of atomic particles or ions, as for example
charged particles, rays, electrons, or neutrons;
however, in the interest of clarity the invention is
shown in connection with a cyclotron. In this
respect, it will be appreciated that certain ele-
ments, connections, and adjustments shown in
the illustrated embodiment of the invention are
particularly adapted for use with a cyclotron and
may, of course, be modified to conform to any
desired application of the invention.

Considering now the illustrated embodiment of
the invention in some detail and referring to the
drawings, it will be seen that there is provided
a mounting plate {1 which is rigidly secured as
by bolts 12 to the tank wall I8 of a cyclotron {4.
Forming a part of cyclotron {4 is an outlet port
16 which is secured to tank wall 13 to provide an
egress aperture for the cyclotron beam and hav-
ing a flange 1T at the outer end thereof for con-
nection to appropriate target equipment. Cyclo-
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tron 14 produces a high energy beam of charged
particles which escapes the magnetic field in-
fluence of the cyclotron at such a point that it
travels substantially tangentially with respect to
the outer orbit thereof through outlet port (6,
and this beam B is depicted in Fig. 1 by a dashed
line having arrows thereon indicating the direc-
tion of travel of the beam.

The target assembly is supported by frame (8
which is securely joined to mounting plate 11 as
by bolts or screws, and frame (8 may have a
triangular cross section, as illustrated in Fig. 1,
for the purpose of aligning the various elements
of the target assembly with the beam B and
cyclotron outlet port 16. Attached to the side
of frame (8 adjacent outlet port 16 is a flexible
coupling, such as Sylphon hellows I8, which is
secured to frame I8 by screws 21 in a vacuum-
tight relation. At the opposite end of bellows {9
there is provided a connecting plate 23 which is
secured to bellows 19 by screws 24 in vacuum-
tight relation, and which in turn connects with
flange 171 of cyclotron cutlet port 6. Vacuum-
tight connection is made between flange 1T and
connecting plate 23 by any suitable means, such
as for example the arrangement shown, which
includes an annular ring 26 secured upon the
face of flange |7 by screws 27 and having on the
face thereof annular corrugations 28. An annu-
lar gasket or washer 29 of lead or the I'ke is dis-
posed in a slot about the face of connecting plate
23 and engages the corrugations on ring 26.
Meshing of corrugations 28 and washer 29 is
produced by controllable expansion means be-
tween frame I8 and plate 23 and which may con-
sist of a shaft 31 threaded into plate 23 and hav-
ing a bevel gear 32 secured to the other end
thereof and facing toward the threaded end of
shaft 31. The unthreaded end of shaft 3{ is
held in bearing relationship to frame 18 and a
second bhevel gear 33 attached to the end of a
rotatable shaft 34 engages gear 32. A knurled
knob 36 at the end of shaft 34 is provided for
rotating threaded shaft 31 through gears 32 and
33 and thereby changing the distance between
fixed frame 18 and connecting plate 23 to crush
washer 29 against corrugated ring 26 and pro-~
vide a vacuum-tight connection. A uniform
pressure on washer 29 is obtained by providing a
plurality of expansion means such as described
above and generally satisfactory results are ob-
tained by the use of three such means, disposed
equidistant about the circumference of connect-
ing plate 23.

Each of the above-identified elements extend-
ing from cyclotron outlet port 16 to and including
frame 18 is apertured to provide free communi~-
cation therethrough and is aligned so that beam
B passes substantially through the centers there-
of. Secured to the side of frame 18 there is a
collimating plate 37 which has an elongated slit
38 in the center thereof to t¥'m the beam B and
reduce its dimension in a vertical direction. Col-
limator 37 may be formed with a stepped periph-
ery which mates with similar indentations on
frame 18 and defines an annular cavity 29 be-
tween collimating plate 37 and frame (8. Fiping
means 41 are provided to communicate between
cavity 39 and an external cooling system, not
shown, whereby water or the like is circulated
about cavity 39 to dissipate the heat appearing
in collimating plate 37 as a result of portions
of th> beam striking the plate.

Disposed a short distance from collimating
plate 37 is a rocker plate 42 which is vertically
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4

elongated and has an aperture near the top
thereof substantially in line with the aperture
in frame 18. Provision is made for accommodat-
ing an oscillatory motion of rocker plate 42 and
at the same time preserving a vacuum seal be-
tween rocker plate 42 and frame {8. In this re-
spect there is provided pivot means 43 including
a pair of arms 44 extending perpendiculariy from
frame (8 toward rccker piate £2 and secured to
frame (8 as by screws 48, A second pair of arms
471 are secured to rocker plate 42 as by screws
48 and extend normal thereto toward frame 13
past the ends of arms 44 and adjacent thereto.
A pair of short pivot shafts 48 are mounteg in
bearings in arms 44 and extend perpendicularly
thereto through adjacent arms 47 and are ro-
tatably secured thereto as by threaded engage-
ment therewith whereby rocker rlate 42 is free
to oscillate about pivot shafis 49 and is mounted
through arms 47, pivot shafts 48, and arms 44
to frame 18. The vacuum scal hetween rocker
plate 42 and frame 18 is maintained by Sylphon
bellows 5{ secured at one end to rocker plate 42
and at the other end to frame {8 ang having
gaskets included in these connections.

Rocker plate 42 is vertically elongated as noted
above and extends below the previously de-
scribed elements and later disclosed target hous-
ing and asscciated elements, and provision is
made for movement of rocker plate 42 by attach-
ing a cam follower 52 thereto at the lower end
thereof. Cam follower 52 may consist of a
bracket 53 extending at right angles to the face
of rocker plate 42 and having a pin 54 protrud-
ing normal thereto and mounted therein as by
a. bearing 56 retained in bracket 53. Pin 54 en-
gages a groove 57 in a rotary cam 58 that is
mounted upon a rotatable cam shaft §9; shaft
53 being connected through coupling 61 to a
prime mover, such as a constant speed motor 62.
Cam shaft 59 is supported by a bracket 59 secured
to frame 18 as by screws and extending down-
ward therefrom with a bearing 68 disposed in
the end thereof in which rotates cam shaft 59.
The groove 57 in rotary cam 58 has the proper
width to accommodate pin 54 on cam follower
52, and cam follower 52 and rotary cam 58 are
disposed adjacent each other with pin 54 disposed
in groove §7. The configuration of groove 57 in
rotary cam 58 may be varied to produce the de-
sired motion of rocker plate 42, and it will be ap-
preciated that rotation of cam shaft 53 and
rotary cam 58 thereon causes cam follower 52
to move in accordance with the configuration of
groove 57 and to thus pivot about pivot shafts 49
in pivot means 43.

Attached to rocker plate 42 is target housing
63 which encloses the samples to be irradiated.
Target house 63 may be formed with an aperture
54 in the front wall thereof facing rocker plate
42 and providing communication between the in-
terior of housing &3 and the vacuum system
through the above-described elements and may
also have a removable rear end wall 68 for access
to the interior thereof. Connected between target
house §3 and rocker plate 42 is an intermediate
vacuum chamber 67 defined by a pair of foils or
windows 68 and 69. Window 68 is disposed across
target house aperture 64 and maintained in posi-
tion by a retainer plate T{ secured to target
house 63, and window 89 is disposed across an
aperture 72 in s spacer plate 73 and maintained
in position by retainer plate 74; spacer plate 13
is secured to target house 63 and separates win-
dow 68 from window 68 to thereby define inter~
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‘mediate vacuum chamber 67. Retainer plate 14
has an aperture therethrough which may have
limited dimensions as shown to further trim beam
B and support window 69. There may be further
provided an apertured insulating plate 76 of
plastic or the like disposed intermediate spacer
plate 78 and rocker plate 42 which provides elec-
trical insulation between target house 63 and
rocker plate 42. Connections between all of the
-above elements are made vacuum tight by suit-
able gaskets and sealing means appropriate to
the types of materials joined and the configura-
tions thereof.

The purpose of vacuum chamber 67 is to pro-
tect the vacuum of cyclotron 14 inasmuch as the
interior of target house 83 may be maintained
at approximately atmospheric pressure and for
this purpose the pressure in vacuum chamber 67
is maintained intermediate atmospheric pressure
and the pressure in cyciotron (4, which may be
about 10—° mm. Hg. A pair of pump-out connec-
tions 77 communicate with vacuum chamber §7
through spacer plate T3 and lead to an external
vacuum system, not shown, for maintaining the
desired pressure in chamber 67.

Target house 838 is provided with an aperture
78 in the bottom wall thereof through which ex-
tends a holiow cyl‘nder 19. A flange 8! formed
upon or secured about cylinder 79 closes aperture
78 in target house 83 and is secured to target
house 83 in gas-tight relation thereto and main-
tains hollow cylinder 78 in position. A sample
holder formed as an hexagonal barrel 82 is dis-
‘posed upon hollow cylinder 79 interior to target
house 62 and has a cylindrical center bore which
slip fits the exterior of hollow cylinder 79. A
small flange or protuberance 83 is formed aboub
cylinder 79 interior to target house 63 and barrel
$2 rests upon this flange, while a short shaft 84
extending from the top of barrel 82 mates with
g depression in the top wall of target house 83
so that barrel 82 is free to rotate upon hollow
cylinder 19 but is restrained from any other mo-
tion except upon disassembly. About the top of
barrel 82 there is formed or secured a bevel gear
86 which mates with another bevel gear 81,
preferably smaller, that is mounted on a control
shaft 88 extending through end wall 65 of target
house 53 with a gas-tight seal thereabout. A
universal joint 89 in control shait 88 accommo-
dates the oscillatory motion of target house 63
and at the end of control shaft 83 there may be
provided a knob 81, the rotation of which pro-
duces through the medium of meshing bevel
gears 86 and 87 a rotation of barrel 82 on hollow
cylinder 9.

" “'Considering sample holder or barrel 82 in
more detail as shown in Fig. 3, it will be seen that
each of the flat sides thereof has a central aper-
ture 92 therein extending into the central bore
of barrel 82. Apertures 92 are provided to con-
duct the flow of a cooling medium, such as helium,
upon the samples secured to the faces of barrel
32 and this coolant is supplied through hollow
cylinder 79 from an exterior reservoir. In this
respect it is noted that hollow cylinder 19 is closed
at the top and is provided with a small opening
leading from the internal chamber thereof to
the exterior in the direction toward rocker plate
42, and disposed to communicate with aperture
97 in the face of barrel 82 in the path of cyclotron
beam B. An cutlet pipe 93 is connected to target
house 83 and communicates through aperture
94 in a wall thereof to provide gas exhaust means,
and flexible connections 96 are provided in out-
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let pipe 93 and hollow cylinder 719 to accoms=
modate the motion of target house 63. Barrel
82 has a plurality of clips 97 removably secured
thereon to hold samples 98 for beam irradiation.
As an aid to positioning samples 98, barrel 82 may
have longitudinally milled slots on each face
thereof in which samples 98 fit. Clips 97 may
be formed of spring metal or the like and have
an initial deformation so that with samples 98
in place the securing of a clip 97 to the top and
one to the bottom of barrel 82 at an edge there-
of by screws 99 threaded into barrel 82 clamps
the samples in place by the contact of the two
clips with the top and bottom of each sample.
Samples 98 as illustrated are merely small flat
pieces of metal or other material which may
themselves be under test or may hold another
material to be irradiated. It will, of course, be
appreciated that the form of samples 98 may be
varied and also the exterior configuration of bar-
rel 82 and the size and shape of clips 97 may be
changed to suit the samples to be irradiated.
About the bottom of barrel 82 there is pro-
vided a cam 18{ which consists of a flange hav-
ing notches cut in the periphery thereof, one
notch heing provided for each flat side of bar-
rel §2. Engaging cam 18! is a roller 182 mount-
ed upon an arm (03 which is pivot mounted on a
removable side wall {84 of target house 3. Re-
movable wall {844 is secured in gas-tight rela-
tion to target house 63 and a small spring {86 is
disposed between side wall {£4 and the free end
of arm 183 adjacent roller 182 and urges roller
182 against cam 18§ on barrel 82. With the
foregoing cam arrangement, rotation of barrel 82
causes roller 182 to rotate as the periphery of
cam [B81 moves past roller {82 and, because of

" the spring loading of roller arm 03, roller {82

presses against cam 9! and enters the notches
therein, thus making the rotation of barrel 82
past each face difficult and indicating to the op-~
erator manually turning barrel 82 when a face
thereof is in line with beam B. It will, of course,
be appreciated that rolier 182 and the notches
in cam (81 are so oriented that roller 162 enters
a notch when a face of barrel 82 is in line with
beam B, as illustrated.

The foregoing has described the elements and
connections of the illustrated target assembly in
some detail and the operation of the invention
is believed clear therefrom; however, there fol-
lows a brief description of operation. Assuming
the target assembly is to be employed with a
cyclotron having an outlet port, as shown in
the drawings, the assembly is first mounted on
the cyclotron tank wall {3 by bolts {2 through
mounting plate {i. A washer 29 is then placed
in the slot in the face of connecting plate 23 and
knobs 36 are turned to operate the expansion
means and force washer 29 into ecorrugations 28
in .ring 26 of outlet port flange {7. After in-
suring a vacuum-tight connection at-this joint,
Water is circulated about cavity 39 adjacent col-
limating plate 37, and intermediate vacuum
chamber 67 is connected to an external vacuum
§ystem which is energized to maintain a desired
intermediate pressure therein. Hollow cylinder
19 and outlet pipe 93 are connected to an external
9oolant supply system and rotary cam shaft 59
is _connected to a motor 62 through coupling 61.
With samples 98 held in position upon barrel 82
by clips 97 and all connections gas tight, the

- target apparatus is thus ready for use.

Production of a beam of atomic particles by
cyclotron (4 causes the beam B to pass through
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outlet port {6 and thus through the open cen-
tral portion of the target assembly into the tar-
get house where the beam B strikes sample 93
which is aligsned with beam B. In passing
through collimating plate 37, beam B is trimmed
to g desired dimension and may be further
trimmed by retaining plate 74. While beam B is
striking sample 98, rocker plate 42 is oscillating
about pivot means 43 as directed by rotary cam 58
and cam follower §2 engaging the groove there-
in. This oscillatory motion is imparted to tar-
get house 63 and all of its contents, as target
house 63 is mounted upon rocker plate 42 and
thus sample 98 oscillates vertically with respect
to beam B and there results a substantially uni-
form irradiation of sample 98.

After one sample has been sufficiently irradi-
ated another sample may be rotated in front of
beam B by the simple expedient of turning knob
91 until there is felt a marked resistance to fur-
ther turning, which sighifies the entrance of
roller §€2 into the next adjacent notch in barrel
flange {0f and which means that the next ad-
jacent sample §8 is aligned with beam B. Be-
cause of the universal joint 89 in control shaft
88 and the manner of joining cooling and
vacuum lines to the target assembly there is no
need to stop the motion of rocker plate 4% until
all of the samples have been irradiated.

During irradiation of samples 83 by beam B
there may be maintained a steady fiow of coclant
upon the sample aligned with beam B. The
coolant, preferably a gas such as helium, is fed
through hollow cylinder 79 from an external
reservoir, not shown, and passes through the
horizontal opening at the top of the bLore in

cylinder 19 and through the aperture 92 in barrel

82 behind the sample aligned with beam B. The
coolant escapes gbout the sample and is ex-
hausted from the interior of target house 63
through aperture 984 in the wall thereof and
communicating outlet pipe 93. A greater dis-
tribution of coolant may be accomplished if de-
sired by the provision of an annular depression
about the exterior of hollow cylinder 19 at the
location of the horizontal opening in cylinder 79.

It will be appreciated from the above descrip-
tion that the present invention is effective and
dependable in operation and is so constructed
as to be easily disassembled. For example, ac-
cess to barrel 82 may be had by removal of tar-
get house end wall 68, side wall 104, or by re-
moval of hollow cylinder 79 by uncoupling flange
8{ whereupon cylinder 9 gnd barrel 82 may be
entirely removed from target house §3.

The area of sample 98 which is subjected to
substantially uniform bombardment or irradia-
tion may be changed by varying the groove pab-
tern on rotary cam 58 and, of course, maximum
intensity bombardment of a small sample area
may be obtained by maintaining rocker arm 42
stationary.

While the invention has been described with
respect to but a single preferred embodiment it
will be apparent to those skilled in the art that
numerous modifications are possible within the
spirit and scope of the invention and thus it is
not intended to limit the invention except by
the terms of the following claims.

What is claimed is:

1. An improved target assembly for particle
aceeieriers comprising connecting means adapted
to be rigidly atitached to a particle accelerator
at the point where a beam of charged particles
emerges therefrom, a plate pivotably mounted
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upon said connecting means, a sample holder
mounted upon said plate, and means attached
to said plate and imparting a reciprocating
motion thereto where.y said plate oscillates
about said pivotal mounting and said sample is
oscillated with respect to a beam of charged par-
ticles from said accelerator.

2. An improved target assembly for use with a
beam of atomic particles comprising a hollow
stationary element aligned with a beam of par-
ticles, an apertured rocker plate pivotably
mounted upon said stationary element, a rotary
cam, means rofating said cam, a cam follower
contacting said cam and secured to said rocker
plate whereby said rocker plate oscillates about
said pivotable mounting as directed by said
rotary cam, and a sample holder mounted on
said rocker plate and oscillating through the
lbeam of particles to provide uniform beam
irradiation thereof.

3. An improved target assembly in combina-
tion with a particle accelerator and comprising
an apertured stationary frame secured to said
accelerator in line with the particle heam there-
from, vacuum connections between said station-
ary frame and said particle accelerator, an aper-
tured rocker plate pivotably mounted upon said
stationary frame, flexible bellows connecting
said rocker plate and stationary frame, a motor
connected to said rocker plate and oscillating
said rocker plate about the pivotable mounting
thereof, a sample to be bombarded by said beam,
and g sample holder having said sample secured
to a face thereof and mounted upon said rocker
plate in line with the beam from said particle
accelerator whereby said sample is oscillated
through said beam to provide uniform bombard-
ment of said sample.

4. An improved target assembly as defined in
claim 3 further characterized hy said sample
helder being rotatably mounted and having a
plurality of faces thereon, and a plurality of
samples secured one to each face of said sample
holder whereby rotation of said sample holder
changes the sample aligned with and bombarded
by said beam.

5. In combination a particle accelerator pro-
ducing a beam of charged particles in a vacuum
and an improved target assembly comprising a
rotatably mounted sample holder having a plu-
rality of faces and aligned with one face inter-
cepting the beam from said particle accelerator, a
plurality of samples secured one to each face of
said sample holder, a bevel gear secured to said

-sample holder, a mating bevel gear engaging the

gear on said sample holder, and a shaft on said
mating gear extending from said sample holder
and providing remote control means for rotating
said sample holder and aligning successive faces
thereof and attached samples with said particle
beam.

6. In combination with a particle accelerator
producing a beam of charged particles in a vacu-
um, an improved target assembly comprising a
rotatably mounted sample holder having a plu-
rality of faces thereon and one of said faces be-
ing disposed to intercept said beam, a plurality
of samples disposed one on each face of said
sample holder, a target house about said sample
holder and supporting said sample holder, a first
bevel gear on said sample holder, a second bevel
gear meshing with said first bevel gear, a shaft
on said second kevel gear extending exterior to
said target house whereby rotation of said shaft
rotates said sample holder to dispose another face
thereof in line with said beam, a flange about said
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sample holder and having a plurality of notches
therein with one disposed adjacent each face of
said sample holder, and a spring loaded roller
bearing upon said sample holder flange and enter-
ing a notch therein each time that a face of said
sample holder is aligned to intercept said beam.

7. A combination including the target assembly
claimed in claim 6 further defined by a vacuum
connection between said target house and said
particle accelerator and an intermediate vacuum
chamber disposed in the wall of said target
house where said vacuum connection is made, said
vacuum chamber having a pair of separated walls
formed of thin foil and being maintained at a
lesser vacuum than the vacuum of said particle
accelerator.

8. An improved target assembly for use with a
beam of charged particles and comprising a target
house having an aperture in one wall thereof
aliened with a beam of particles, a hollow cyl-
inder extending into said target house parallel to
the apertured wall thereof and having the end
internal to said target house closed with an open-
ing from the interior of said cylinder through the
wall thereof near the closed end and directed
toward the apertured wall of said target house, a
sample holder having a central bore fitting over
said hollow cylinder interior to said target house,
said sample holder having a plurality of faces
about the exterior thereof and an aperture in
each of said faces extending to the interior bore
thereof at the same height as the opening in said
hollow eylinder whereby the aperture in the face
of said sample holder adjacent the apertured
wall of said target house is aligned with the open-
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ing in said hollow cylinder for the flow of cool-
ant therethrough, a plurality of samples secured
one to each face of said sample holder, and means
engaging said sample holder and extending ex-
terior to said target house for rotating said sample
holder on said hollow cylinder to successively posi-
tion adjacent faces of said sample holder in line
with the aperture in said target house for irradia-
tion of the sample thereon by a beam of charged
particles entering said target house through the
aperture in the wall thereof.

9. An improved target assembly for use with a
bheam of particles and comprising a stationary
member, a rocker plate pivotably mounted upon
said stationary member, means oscillating said
rocker plate about the pivotal mounting thereof,
a target house mounted upon said rocker plate
and having an aperture in a wall thereof aligned
with a beam of particles, 2 sample holder rotat-
ably mounted within said target house adjacent
the aperture therein, a sample holder rotation
means engaging said sample holder and extend-
ing exterior to said target house, and a plurality
of samples to be bombarded secured about said
sample holder in position to be successively
aligned with a beam of particles upon rotation
of said sample holder and each passing back
and forth through the beam entering said target
house with the oscillation of said rocker plate
whereby a substantially uniform beam bombard-
ment of each sample is obtained.

FRANK R. WEBER, JR.

No references cited.




