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The present’ invention relates' to methoc 
identifying the constituents of radioactive mix 
tures and the measurement of the individial 
radioactivity of each constituent. 

In the past, it has been the practice, generally, 
to identify radioactive fission product eans 
of chemical analysis, the radioactivity being fo 

stead . . . . . 

lowed during the chemical process means of 
identification. This method of i s: - . . . particular"elements or constituents accounting 
for the "radioactivity of the fission products is 
slow and laborious. An object of the present invention is to provi 
a simple method for identify - 
of a radioactive mixture, and mi 
dividual radioactivity of e 

3 is positioned adjacent the 
thereof opposite to the filament 
is provided with a 

vity of each cons 
A more specific object of the pre: 

spectrography, then separately 
means of a radiation detecto e 
masses or groups of masses collected, a g v. Y. this data to' plot a spectrum showing only the cording to their mal 
radioactive componen the mixture, and ex- ner well-known in 
cluding the inert components thereof, thereby 30 mass numbers are 
positively identifying the various-constituents. 
These and other objects, features and advan 

tages of the invention will become apparent 
from a study of the following specification taken 
with the accompanying drawing:Wherein: 35 trum. In Öther 

Fig. 1. is a schematic diagram illustrating a materials of lightm 
mass spectrograph for separating the constitu- extent than those of a o 
ents of a radioactive mixture in accordance with Consequently, the different positive ions will be 
the different masses thereof; separately deposited on the collector film or plate 

Fig. 2 is an expanded view of a collector plate 40 T-in-accordance with their different mass num or film after such-plate-or-film has been cut-up bers, assuming that the charges of these ions 

a ----. 

aS 

or subdivided into sections carrying a different are identical. 
masses or groups of masses in accordance with One-or-more known radioactive-materials have 
the principles of the present invention; and ing a known half life may be incorporated in 

Fig. 3 is a longitudinal cross Sectional view, 45 the ion source to serve as reference indicators 
somewhat schematic, of a modification of the for determining the relative position of the un 
method for separately measuring the individual known radioactive material or materials. Pref. . 
radioactivity of each of the constituents of dif- erably, the quantity of such indicators is rela 
ferent masses deposited on the collector plate Or tively large compared with the expected quan 
film, shown in Fig. 1. 50 tity of the materials it is desired to identify. 

Referring more particularly to Fig. 1, numeral By the position at which one or more of the 
denotes an evacuated tube or envelope having indicators are deposited on the plate or film 

therein a positive ion source which may be in the position at which the deposits of the un. 
the form of a heater filament 2 coated with a knowns occur indicates the mass thereof, and 
mixture, compound or element whose radioactiv- 55 the radioactivity indicates the relative abund. 
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ance thereof. This method of determining One 
or more reference points is valuable in obtain 
ing rapid indication of the mass numbers of the 
elements or isotopes for which identification is 
desired. 
After the constituents of the ion Source are 

separately deposited on the film or plate T in 
accordance with their different masses, the col 
lector plate or film is removed from the tube 
and subdivided into sections representing differ 
ent groups of masses, or better still, individual 
masses, particularly when the masses are of 
special interest. Such subdivided plate or film 
is shown in Fig. 2. A simple method for doing 
this is to use an ordinary gelatinous film as the 
collector, since it provides a surface upon which 
radioactive products readily adhere, and then to 
cut up the film into separate parts representing 
different masses, that is, mass numbers, as may 
be done by suitable calculation involving the 
geometry of the mass spectrograph tube as well 
as a knowledge of the value of field strength 
and accelerating voltage used. Of course, in 
stead of making the film or plate 7 in one piece 
to start out with, separate Segments, such as 
shown in Fig. 2, may be provided before deposi 
tion which would eliminate the necessity of cut 
ting-up or otherwise subdividing the film after 
deposition of the radioactive material thereon. 

After the radioactive constituents are deposit 
ed and the film has been subdivided, as shown 
in Fig. 2, each of the subdivisions is separately 
placed in a radiation detector, such as, for ex 
ample, a Geiger-Miller tube (not shown), of any 
Well-known type, and the radioactivity of each . 
subdivision is determined. The counting rate, 
which is indicative of the intensity of the par 
ticular constituent of maSS, is noted, and the 
radioactive decay curves may be individually 
plotted to show the various half-lives of differ 
ent duration of the components of each incre 
mental portion of the film. That is to say, the 
decay curve for a particular mass number may 
be plotted and then analyzed for its component 
parts, and therefore, the different elements on 
a given mass number of a radioactive decay 
chain may be ascertained. By noting the am 
plitude of the initial heights of each individual 
decay curve, it is possible to determine the rela 
tive magnitude or relative abundance ratios of 
the various constituents. 
An alternate way of measuring the radioac 

tivity of each of the incremental portions of the 
Collector. film is to scan the collector film with 
a Geiger-Miller tube, as shown in Fig. 3. 

Referring more particularly to Fig. 3, numeral 
8 denotes a shielded container such as, for ex 
ample, a cylindrical shield of lead, which in 
cludes therein a Geiger-Miller tube 9 of Well 
known construction, or other suitable radiation 
measuring device. A plate ), having a slit , 
is disposed below the radiation measuring tube 
9. The collector plate or film 7 is rigidly placed 
on top of a rack 2 which rack extends into the 
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4. 
container 8, and is moved longitudinally by 
means of a manually rotatable pinion f3. In 
aSmuch as rack 2 is suitably calibrated, the 
degree of inward movement thereof may be ob 
served by noting the position of the rack with 
respect to a stationary index, such as the side 
Wall of the container or chamber 8. By suitable 
calibration of rack 2, it may be determined 
exactly what portion or mass number on plate 
T is being exposed to the radiation measuring 
device 9 through slit . In this manner, there 
fore, plate 7 may be scanned for its radioactive 
components, or constituents of different mass 
number, and the radioactive mass spectrum may 
be determined. In some instances, it may be 
desirable merely to find the particular mass 
number of greatest radioactivity to identify 
different elements of the same mass number in 
a particular radioactive decay chain. 
From the above description it will be seen that 

there is provided an efficient method and ap 
paratus for effectively separating the radioactive 
Components or maSSes from the inert or non 
radioactive components of a sample containing 
radioactive material. Hence, it is possible to plot 
a Simple Spectrum which is restricted solely to 
the radioactive components of the sample under 
test forming the ion source. 

It will be apparent that modifications will be 
readily suggested to those skilled in the art after 
having had the benefit of the teachings of the 
present invention; hence, the invention should 
not be restricted except insofar as set forth in 
the following claim. 
What is claimed is: 
The method of identifying the radioactive 

components of a composition comprising adding 
to the composition known isotopes having known 
half-lives, ionizing the combination of the com 
position and the known isotopes, separating the 
ions into groups having different mass-to 
charge ratios, collecting each group individually 
upon a non-radioactive adhering collector, and 
measuring at known time intervals the radio 
activity of the material deposited by each group 
upon the collector plate, whereby the chemical 
elements that constitute each group of common 
maSS number may be determined by the char 
acteristics of the radioactive decay of the group. 
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