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This application relates to ionization chan 
bers and particularly to their utilization for a S 
certaining the direction of a beam of ionized 
particles and the center of . Such beam. The 
principle of the ionization chamber is. Well known 
and its adaptability to various enabodinents den 
onstrated by the range of instruments which 
have been evolved for particular purposes. So 
far as I am aware, ionization chambers of the 
prior art, however, are not especially helpful 
when the problem of quickly locating the center 
of a collimated beaim of ionized particles is pre 
sented. When the cross-section of such a beam 
is non-uniform with reference to particle density, 
the performance of certain laboratory opera 
tions, such for example, as the precise irradia 
tion of a small-area, target is difficult and un 
certain. - 

Accordingly, it is an object of the present in 
vention to provide an ionization chamber Which 
may be employed to locate rapidly and accur 
ately the center of a bean of ionized particles. 
Another object of this invention is to provide 

a means and method of quickly ascertaining the 
direction of the central axis. Of Such bean. 
Another object of the invention is to provide 

an ionization chamber of unique type. and effec 
tiveness for scanning the croSS Section of a bean 
of ionized particles and thereby indicating the 
relative density of the various portions of Such 
cross Section. 
Another object of the invention is to provide 

an ionization chamber adapted to indicate Si 
multaneously the density of two or more closely 
adjacent areas of an ion beam cross Section and 
thereby locate the center of such beam. 
A further object of the invention is to provide 

an improved apparatus for locating the axis of 
symmetry of a collimated beam of charged par 
ticles for impingement upon a suitable target 
382, 

Further objects and advantages of the inven 
tion will be apparent from the following Specifi 
cation and from the accompanying drawing 
wherein: 

Figure 1 is a sectional perspective view of the 
ionization chamber of this invention together 
with a schematic representation of the energiz 
ing circuits therefor, 

Fig. 2 is a schematic representation of the 
ionization chamber in plan and employing a dif 
ferent circuit arrangement, and 

Fig. 3 is a perspective view of a pair of Spaced 
ionization chambers of this invention and an 
interposed target for the ion beam, the various 
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2 
relative adjustments of the beam interrupting 
components being facilitated through manipula 
tion of the carriage depicted in this figure. 
The principle of my invention in its broadest 

aspects is that of scanning the cross-section of 
a bean of charged particles, that is, traversing 
the area of Such cross section in a direction gen 
erally normal to that of the beam through use 
of a density indicator, such as an ionization 
Chaimber, and observing the value of the ioniza 
tion at a number of Spaced locations across such 
cr'OSS Section. It will be appreciated, however, 
that a somewhat complicated traversing mecha 
nism must be provided if a large number of 
readings are needed; furthermore, if the beam 
CrOSS Section is relatively Small the ionization 
chamber also must be Small. Obviously, the 
minute detail of Such procedure is time-con 
suming since the beam must be maintained 
through many readings and the practical ac 
curacy of Such technique in a given series of 
readings may be open to question. 
Instead of moving a single beam intercepting 

element to Scan an entire cross-sectional area, 
of the bean, I have found that the necessary 
movement is greatly reduced and much time 
saved through the provision of a plurality of 
beam intercepting elements arranged to indicate 
beam intensity of the respective intercepted. 
areas. If Such elements are Symmetrical in area, 
outline With respect to either a horizontal axis. 
or a vertical axis of the beam cross section and 
are congruent, a line including the center of the 
beam may be located, while if both horizontal 
and vertical symmetry are provided, the precise 
center point of the beam on Such line may be as 
certained. It is the latter concept which finds 
utilization in a preferred form of the invention 
and now to be described. 

Reference is now made to the drawing and to 
Fig. 1, thereof, wherein an inner chamber 3) may 
be defined by suitable wall structure Such, for 
example, as a high voltage electrode in the 
form of a thin aluminum foil sheet Spaced from 
a divided or segmented aluminum sheet 2 by 
means of rectangular insulator rings 3 and 4. 
It Will be observed that the sheet, 2, preferably, 
is square shaped and is narrowly separated (e.g. 

inch) along diagonals to provide triangular 
segments indicated at 6, 7, 8, and 9, re 
spectively. The customary high voltage D. C. 
source 2 connected between high Voltage elec 
trode and ground is provided as is Well known 
in the art, while a plurality of grounded electron 
eters 22, 23, 24, and 26 corresponding, respec 



3 
tively, to the segments f6, f 7, 8, and 9 serve 
to indicate the polarity and value of the elect 
trical current flowing between plate and those 
segments of plate 12 which are in intercepting 
relation to the beam. High resistances 22a, 230, 
24a, and 26a are shunted across the respective 
electrometers to serve as a discharge path there 
across when ionization of the air in chamber 
O has ceased. 
It will be noted from Fig. 1 that a conductive 

rectangular ring 27 is interposed between inSUl 
lator rings 3 and 6 and is connected to ground 
to prevent the passage of any leakage current 
from plate to the segments of plate 2 by way 
of the surfaces of said insulating rings. Also, 
it is desirable to incorporate an aluminum or 
other suitable guard plate 28 as a rear Wall for 
the device and separated from plate i by a rect 
tangular insulating ring 29 to prevent accidental 
contact by an operator with the high potential 
of plate it. Forwardly of the segmented plate 
2 is provided a rectangular ring 3 Spaced from 
plate 2 by a suitable rectangular insulator ring 
32. Ring 3i may be suitably grounded as indicat 
ed and may also with guard plate 28 Serve aS a 
mechanical connection to a suitably positioned 
type of support from below and as described here 
inafter. The assembly of the foregoing compo 
nents of my invention is easily accomplished since 
the chamber contains air at atmospheric pres 
sure; ordinary adhesive materials Such as are 
used in cabinet making or cement, insulated 
screws, etc., as is well known to the art are en 
tirely satisfactory for the purpose. 
The operation of the just described apparatus 

is believed to be virtually self-evident from the 
foregoing. When segment plate 2 is located So 
as to intercept a collimated beam of ionized par 
ticles having a cross-sectional diameter of the 
order of one inch, electrometers 22, 23, 24, or 26 
will register an indication corresponding to the 
respective impact area of such beam. On Said Seg 
ments. When the center of a symmetrical beam 
strikes the center of segmented plate 2, ioniza 
tion of the air in chamber 0 between electrode 

and the respective segments f6, 7, 8, and 9 
will be equal and produce equal electrometer 
readings, while if the beam is displaced to the 
right, for example, increased ionization in this 
region would be indicated by electrometer 23. 
Similarly, vertical or diagonal displacement of 
the beam would be indicated, requiring corre 
sponding corrective movement of the ionization 
chamber or re-orientation of the beam Source. 
Since a beam of accelerated particles may not i 

always be of constant intensity, variations there 
in will produce undesirable proportional OScil 
lations of the electrometer indicationS. Such 
random oscillation may make difficult the neces 
sary adjustment of the beam or the ionization 
chamber. This problem is overcome in the en 
bodiment of the invention shown in Fig. 2 Where 
in vertical segments 6 and 8 are bridged by 
electrometer 33 while horizontal segments and 
| 9 are bridged by electrometer 34. 
circuits are inherently balanced So that the 
meters thereof read zero when no ionization Cur 
rent flows through either of the interconnected 
and opposed segments. Since each electrometer 
indicates the difference in current flow between 
the opposite segments of plate 2, the varying 
ionization currents due to variations in bean in 
tensity are equal in opposite Segments and, ac 
cordingly, cancel. - 

Any desired mounting of the ionization cham 
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ber to provide the necessary adjustments may 
be employed. It has been found convenient, how 
ever, to provide convenlently adjustable trans 
lating apparatus for moving the ionization cham 
ber assembly vertically and also horizontally SO 
that positioning of the latter wherein the elec 
trometers read identically may be readily 
achieved. Such apparatus for thus centralizing 
the beam in the intersection of the Separating 
diagonals between the segments 6, 7, 8, and 9 
and also for orienting the direction of Such 
beam will now be descriped. 

In Fig. 3 is shown a pair of Spaced and parallel 
rails 35 having a block 36 provided with simi 
larly spaced grooves adapted to rest on Said rails 
for guided, longitudinal movement therealong, 
according to the position of a knurled and pe 
ripherally grooved nut 38 threaded. On a Suit 
ably mounted, fixed rod 39 disposed in parallelism 
with said rails and therebetween. Nut 38 is 
straddled by a forked plate 40 secured to block 
36 for producing longitudinal movement of the 
latter along rails 35 upon rotation of Said nut 
as Will be understood. 

Lateral movement of my ionization chamber is 
facilitated by the proVision of an upper block 
if slidable transversely in block 36 along mating, 
dovetailed Surfaces, any desired relative posi 
tioning thereof being oblained through move 
ment of a thumb screw 42 threaded through an 
extension 43 of block 36 and rotatable therein, 
as by a ball and Socket joint (not shown), for 
example. 

Centrally of upper block 4 and integral there 
With rises a post 44 having an inner bore for 
guiding a vertical Stud 45 which may be longi 
tudinally Slotted to receive the end of guide screw 
46 threaded into post 44. Stud 45 terminates up 
Wardly in a U-shaped clamp for resiliently grip 
ping the ionization chamber between its guard 
plate 28 and the forward rectangular ring 3 ?. 
Wertical positioning of the ionization chamber is 
effected through rotation of screw 47 which rests 
on post 44 and is threaded on stud 65, alignment 
of the ionization chamber normal to the rails 35 
being insured by the guide Screw 46 and cooperat 
ing slot in Stud 45. 
Target holder 48, shown as ring-shaped al 

though it may be of any desired conformation, in 
cludes an integral Stud 49 which is vertically ad 
justable in post 50 in a manner Similar to the ad 
justment of stud 45. Through the addition of 
Suitable Scales and indicators on the relatively 
movable parts the ionization chamber may be 
aligned With the collimated beam and similarly 
the center of the target in holder 48 may be 
aligned with the chamber. The latter operation 
is facilitated through the provision of a second 
ionization chamber 5 Similarly mounted on rails 
35 and in use, adjusted to centrally intercept the 
beam, after which target holder 48 is moved to 
a position in which its center lies on the axis of 
Symmetry of the two ionization chambers and 
hence of the beam. 

It will be apparent that the rectangular ioniza 
tion chamber shown is but one form of my inven 
tion and that variations thereof will readily occur 
to one skilled in the art, Such for example, as one 
utilizing a circular segmented plate which is sym 
Eric about the center of the ionization cham 
er. 

not be limited to the preferred embodiment but 
only by the terms of the following claims. 
What is claimed is: 
1. Apparatus for ascertaining the center . Of. 

Accordingly, it is desired that the invention 
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a collimated beam of ionized particles comprising 
a high potential plane Surface, a Surface con 
stituted of a plurality of mutually insulated, co 
planar segments of material pervious to Said 
beam disposed symmetrically about an axis nor 
mal thereto and in spaced parallelism. With said 
first surface, a peripheral, insulating Wall unit 
ing said first Surface to said segments to form 
an ionization chamber, a protective rear Wall 
disposed in Spaced and insulated relation to Said 
surface and a peripheral, grounded Surface dis 
posed forwardly of said Segments, and electrom 
eter means connected between each of Said Seg 
ments and said first Surface for indicating the 
ionization in the segment-defined areas of Said 
chamber. 

2. Apparatus for ascertaining the center of a 
collimated beam of ionized particles Comprising 
a high potential plane Surface, a surface con 
stituted of a plurality of mutually insulated, co 
planar, triangular segments of material pervious 
to said beam disposed symmetrically about an axis 
normal thereto and in Spaced parallelism with 
said first Surface and a peripheral, insulating Wall 
uniting said first surface to said Segments to 
form an ionization chamber and electrometer 
means connected between each of Said segments 
and said first surface for indicating the ioniza 
tion in the Segment-defined areas of Said Charl 
ber. 

3. Apparatus as described in claim 2 wherein 
said insulating wall includes an electrically con 
ductive and grounded peripheral portion for 
eliminating leakage currents from said first sur 
face to said segments. 

4. An ionization chamber comprising a plane 
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surface adapted to receive a high electrical poten 
tial, an insulating ring mounted on the periphery 
of said Surface, a conductor ring mounted on said 
insulating ring and adapted to be connected to 
ground, a second insulating ring mounted on said 
conductor ring, and a Surface constituted of a 
plurality of Congruent and mutually insulated, 
Co-planar, triangular Segments of material per 
vious to said beam and united to said second 
insulating ring. 

5. Apparatus as described in claim 4 including 
an elongated support, means for mounting said 
ionization chamber thereon in longitudinally, 
laterally and vertically adjustable position, and 
an identical ionization chamber similarly mount 
ed on said Supporting means in spaced relation 
to said first chamber for centering a beam of 
collimated particles passing through said cham 
bers. 

6. Apparatus as described in claim 4 including 
an elongated support, means for mounting said 
ionization chamber thereon, an identical ioniza 
tion chamber mounted on said support in spaced 
relation to said first chamber and a target holder 
disposed between said chambers. 

CORNELIUSA TOBAS. 
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