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This invention relates to specimen holders for radio 
active samples. 
The use of highly radioactive specimens in the X-ray 

spectograph presents serious handling problems. One of 
the most acute hazards of radioactivity is air-borne con 
tamination from powders and dusts. Heretofore the spec 
imen has been enclosed in a plastic boat by gluing a piece 
of one-quarter mill Mylar film to the top exposed surfaces 
of the plastic which extend around the periphery of the 
boat. This procedure of containment has two disadvan 
tages. First, attachment of Mylar to an open-top sample 
holder requires close physical handling. If the sample 
emits penetrating radiation, the person preparing the spec 
imen is exposed to the radiation from the specimen and 
may receive an above-tolerance radiation exposure. Sec 
ond, the specimens rest on the bottom of the specimen 
holder and particularly, if they are small volume samples, 
Such as powder, they are one-half inch or more from the 
primary X-ray source. For long wave length secondary 
X-ray emissions, this extra one-half inch added to the 
minimum air path in the goniometer may seriously re 
duce the detected intensity. 
It is an object of this invention to provide a new and im 

proved sample holder which overcomes these difficulties. 
More specifically, it is an object of this invention to 

provide a sample holder which may be loaded and un 
loaded remotely. -- 

Another object of the invention is to provide a sample 
holder of minimum depth, insuring the best possible in 
tensity from long wave length secondary X-ray emissions. 
A further object of this invention is to provide a new 

and improved hermetically sealed sample holder capable 
of containing radioactive powders and dusts. 
A yet further object of this invention is to provide a 

new and improved sample holder which is capable of 
safely containing liquid samples. 
A still further object is generally to improve sample 

holders for radioactive specimens. 
These and other objects and advantages of the sample 

holder of this invention will be pointed out or will be 
come obvious from the following detailed description of 
a preferred embodiment of the invention shown in the 
accompanying drawing. In this drawing: 

FIG. 1 is a plan view of the specimen holder of this 
invention with its cover removed; 

FIG. 2 is a view taken online 2-2 of FIG. 1; 
FIG. 3 is a view taken on line 3-3 of FIG. 2 with the 

cover in place; and . . . . 

FIG. 4 is a sectional detail of the cover. 
The specimen holder of this invention consists of two 

parts-a base generally indicated at 16 and a cover gen 
erally indicated at 22. The base consists of a substan 
tially rectangular block of Lucite or other suitable mate 
rial which is not readily broken down by prolonged bom 
bardment from radioactive material. Base 10 has a depth 
of approximately one-half inch or less, the drawing being 
approximately at a scale of 1'=%'. The base has a 
shallow well 4 in its top surface which is located closer 
to the left end i6 than it is to the right-hand end 18. 
This leaves a solid portion 26 at the right-hand end of the 
base which can be used for clamping the base to a suit 
able surface during loading which it may be necessary to 
accomplish remotely. The base 0 is also provided with 
a transverse blind slot 22 which extends from the left 
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2 
hand end 16 to a point 24 beyond the well, the dimen 
sions of the slot being such that a groove 26 is provided 
all the way around the periphery of the well 14. 

It will be noted that the groove 26 provides a bottom 
peripheral ledge 28 which forms the bottom of the slot 
and extends on all sides about the well 4. It will also be 
noted that the slot 22 is located a substantial distance 
below the top of the base so that the ledge 28 is relatively 
close to the bottom 30 of the well which forms the speci 
men Supporting area. The distance may vary. If the 
Samples to be inspected are a powder or a dust, the spac 
ing between the ledge 28 and the bottom 30 can, of 
course, be less than if a larger diameter particle is to be 
examined. The spacing shown of approximately one 
eighth inch is suitable for most specimens encountered. 
The cover consists of a frame 32 enclosing an opening 

34 which is substantially commensurate with the well 14. 
The frame 32, which also is of Lucite, is substantially of 
the dimensions of the slot 22, so that when the cover is 
inserted fully into the siot the opening 34 registers with 
the well 4 and the frame 32 registers with the narrow 
ledge 28. A thin film of Mylar 36 is adhesively secured 
to the top flat face of the frame 32 by means of a suitable 
plastic cement. This Myiar film is preferably not over 
.00025 inch in thickness. This film must be kept ex 
tremely thin where the specimens are alpha, beta or beta 
gamma emitters. The thickness of the cover 12 and the 
depth of groove 26 are such that a close-sliding fit of the 
cover in the groove is obtained so that the specimen cham 
ber 37 beneath the cover is hermetically sealed. 

It is also possible by wetting the bottom flat surface of 
frame 32 with plastic cement to obtain a seal adequate 
to contain radioactive liquids in the specimen compart 
ment 37. 

In order to facilitate the removal of the cover from the 
base, the material of the base above the ledge 28 at the 
left-hand end 6 of the base, may be cut away leaving the 
end of the cover frame exposed between the grooves 26 
at the sides of the base. 
From the above description of a preferred embodiment 

of the invention, it will be evident that by clamping the 
base 10 firmly to a supporting surface the radioactive 
samples may be inserted into the chamber 37 and the 
cover 12 may be slid into position to seal the chamber 
from a remote point using techniques which are well 
known in this art. 

It will also be noted that the depth of the holder is at 
a minimum for insuring the best possible intensity from 
long Wave length secondary X-ray emissions. It wilfur 
ther be evident that by wetting the bottom surfaces of 
the cover frame with plastic cement it is possible to seal 
the compartment so that radioactive liquids can be con 
tained in the specimen holder. 
While only one embodiment of the invention has been 

disclosed herein, it will be evident that various changes 
can be made in the construction and arrangements of 
the parts within the scope of the invention. 

I claim: 
1. A radioactive specimen holder comprising a low and 

flat base member having a flat bottom and consisting of a 
block of material which is not readily broken down by 
prolonged bombardment from radioactive material, said 
base member having a shallow well in its top surface, the 
bottom of said Well forming a flat specimen-supporting 
area parallel with the bottom of said base member, said 
base member having a blind slot slightly wider than said 
well which extends transversely from one end face of 
Said base member toward the other end to a point slight 
ly beyond said Well, the bottom surface of said slot form 
ing a ledge extending completely around the periphery 
of said Well, and a cover member slidably receivable in 
said slot comprising a frame having an opening substan 



3. 
tially commensurate with the cross-sectional area of said 
well and a tight closure for said opening having a mini 
mum of radiation absorption comprising a flat film of 
transparent material secured to said frame over said 
frame opening and slidably receivable in said slot with 
said frame. 

2. A radioactive specimen holder comprising a low 
and flat base member consisting of a block of material 
which is not readily broken down by prolonged bom 
bardment from radioactive material, said base member 
having a shallow well in its top surface, the bottom cf 
said well forming a specimen-supporting area, said base 
member having a blind slot slightly wider than said well 
which extends transversely from one end face of said 
base member toward the other end to a point slightly 
beyond said well, the botton Surface of said slot forming 
a ledge extending completely around the periphery of 
said well a short distance above the bottom of said well, 
and a cover for the portion of said well below said ledge 
comprising a cover frame slidably received in said slot 
and resting on said ledge having an opening substantially 
commensurate with the cross-sectional area of said well 
and having a tight closure for said opening comprising 
a thin transparent flat film cemented to one face thereof, 
said film being of such thinness that it will permit trans 
mission through it of radiation from alpha, beta or beta 
gamma emitters resting on said specimen supporting area. 

3. A radioactive specimen holder comprising a low 
and flat base member consising of a massive block of 
material which is not readily broken down by prolonged 
bombardment from radioactive material, said base mem 
ber having a flat bottom surface on which it is adapted 
to rest and a flat top surface generally parallel with said 
bottom surface, said base member having a shallow well 
in its top surface, the bottom of said well forming a flat 
specimen-Supporting area parallel with the bottom of 
said base member, said base member having a blind slot 
slightly wider than said well which extends transversely 
from one end wall of said base member toward the other 
end to a location slightly beyond said well, the bottom 
surface of said slot forming a ledge extending completely 
about the periphery of said well in a plane parallel with 
the bottom thereof and located a short distance above 
the bottom surface of said well, and a cover for the por 
tion of said well below said ledge comprising a frame 
member slidably receivable in said slot, said frame en 
closing an opening substantially commensurate with the 
cross-sectional area of said well opening, a flat film of 
transparent material secured to the upper surface of said 
cover frame and stretched taut over said frame opening 
having a minimum of radiation absorption, and a coating 
of adhesive material on the bottom surface of said frame 
forming a hermetical seal between said cover frame and 
said ledge. 

4. A radioactive Specimen holder comprising a low rec 
tangular base member consisting of a block of material 
which is not readily broken down by prolonged bombard 
ment from radioactive material, said base member having 
a shallow Well in its top surface adjacent one end, the por. 

2,992,726 

10 

5 

30 

35 

40 

45 

50 

55 

4. 
tion of said base between said well and the other end of 
said base serving as a holding area to be clamped to a 
Supporting surface, the bottom of said well forming a 
specimen-Supporting area, located in the upper half of 
the vertical dimension of said base, said base member 
having a blind slot slightly wider than said well which 
extends transversely from said one end of said base mem 
ber toward said other end to a location slightly beyond 
said well, the bottom surface of said slot forming a ledge 
extending uninterruptedly about said well on four sides, 
Gleans forming a closure for the portion of said well be 
low said ledge comprising a cover slidable into said slot, 
said cover comprising a frame defining an opening sub 
stantially commensurate with the cross section of said 
Well and having a film of transparent material secured 
to its upper Surface having a minimum of radiation ab 
Sorption, and a coating of adhesive on the lower surface 
of said frame forming a hermetical seal with said ledge. 

5. A radioactive specimen holder comprising a low rec 
tangular base member consisting of a block of material 
which is not readily broken down by prolonged bombard 
ment from radioactive material, said base member having 
a shallow well in its top surface adjacent one end, the por 
tion of said base between said well and the other end of 
Said base serving as a holding area to be clamped to a 
Supporting Surface, the bottom of said well forming a 
Specimen-supporting area, said base member having a 
blind slot slightly wider than said well which extends 
transversely from said one end of said base member to 
Ward said other end to a location slightly beyond said 
Well, the bottom Surface of said slot forming a ledge ex 
tending uninterruptedly about said well on four sides 
near the bottom of said well, means forming a closure 
for the portion of said well below said ledge comprising 
a cover slidable into said slot, said cover comprising a 
frame defining an opening substantially commensurate 
With the cross section of said well and having a flat film 
of transparent material secured to its upper surface hav 
ing a minimum of radiation absorption, a coating of ad 
hesive on the lower surface of said frame forming a 
hermetical Seal with said ledge, said base member having 
a portion above said ledge removed at said one end ex 
posing a portion of the corresponding end of said frame 
to facilitate insertion and removal thereof. 
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