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ing of the pellet holder 14 and, therefore, of the internal 
reference standard 13 may be adjusted vertically by rotat 
ing the pellet holder 14 with respect to the supporting 
ring 32. This is normally accomplished by use of holes 
29 in the pellet holder as previously described. The sup 
porting ring 32 is preferably restrained from rotation with 
respect to the sample cup by the use of hole 36 in the 
supporting ring which is adapted to engage a pin 37 of 
the sample cup. 

Locking means, such as a lock plug 38, may also be pro 
vided to lock the pellet holder 14 in place with respect 
to the supporting ring 32 and the sample cup 10 after 
the test sample has been poured into the cup 10 and if 
used, the lock plug 38 is provided with external threads 
39, adapted to engage the threads 34 of the supporting 
ring. The lock plug 38 may be provided with suitable 
means such as a slot, not shown, so that it can be tightened 
with an ordinary screwdriver. 

In operation, the pellet 13 is placed in pellet holder 14, 
the plastic film 27 is drawn tightly in place by use of 
locking ring 26 and the pellet is pressed tightly against 
the plastic film 27 by screwing the adjusting member 17 
downwardly with respect to the pellet holder. The pellet 
holder is then placed within the sample cup 10 and the 
supporting ring 32 is placed on the shoulder 31 of the sam 
ple cup as shown in the drawing. The pellet holder is 
then screwed downwardly with respect to the supporting 
ring and sample cup, by means of the holes 29 until the 
pellet is the desired distance above the bottom of the 
sample cup, which is formed by the plastic film 11. Lock 
ing plug 38 is then screwed down tightly against the top 
of the pellet holder to hold the entire reference standard 
holder in position within the sample cup 10. 
Although it is preferred to use the plastic film to cover 

the internal reference standard, you can also mix or coat 
the internal reference standard with an epoxy or other 
binder and then glue it to the internal reference standard 
holder. 
Our novel device may be utilized in the X-ray spec 

trographic determination of calcium, lead, barium and 
zinc concentrations in lubricating oils and the lead con 
tent of gasolines. Our device may also be used in the 
determination of elements other than those mentioned 
above. Our device may also be used to determine ele 
ments in other matrices. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is, therefore, to be understood that within the 
Scope of the appended claim, the invention may be prac 
ticed otherwise, than as specifically described. 

Therefore, we claim: 
1. An internal reference standard holder for suspend 

ing an internal reference standard within a sample cup 
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4 
having an X-ray transparent window in the bottom and 
containing a sample to be analyzed by X-ray spectography 
which comprises: 

an internally threaded upper supporting ring adapted 
to be accommodated in a fixed position in the upper 
portion of said sample cup; 

reference standard holding means having an externally 
threaded portion adapted to engage said internally 
threaded upper supporting ring for vertical move 
ment within said sample cup for adjusting the dis 
tance between the bottom of said reference standard 
holding means and the bottom of said sample cup, 
said reference standard holding means also having an 
internally threaded portion and a generally cylin 
drical lower portion, the outer surface of which is 
tapered inwardly and downwardly; 

an internal reference standard suitable for use in X-ray 
Spectrography mounted below said reference standard 
holding means; 

a plastic film adapted to form the bottom of said refer 
ence standard holding means mounted between said 
internal reference standard and the sample contained 
in the sample cup whereby contamination of said in 
ternal reference standard by said sample in said 
Sample cup may be prevented; 

reference standard adjusting means screwably mounted 
in said internally threaded portion of said reference 
standard holding means to move vertically within 
said reference standard holding means, said internal 
reference standard being fixedly mounted to the bot 
tom of said reference standard adjusting means, to 
adjust and fix the vertical position of said internal 
reference standard with respect to said reference 
standard holding means; 

an outer locking ring in a lower portion of said sample 
cup adapted to fit over the lower, tapered portion of 
said reference standard holding means and to seal 
the outer edge of said plastic film firmly between 
said reference standard holding means and said outer 
locking ring; and 

locking means having external threads adapted to en 
gage said internally threaded upper supporting ring 
for securing said reference standard holding means 
against accidental rotation. 
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