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[5 7] ABSTRACT 

A kit of implements for laboratory analysis, compris 
ing a tube to contain a sample to be ground, a rod to 
be appropriately insertible into the tube, and a cap to 
tightly close the open mouth of the tube, among which 
the tube is so designed as to be commonly usable ei 
ther in a grinding operation in combination with the 
rod or in a sequential physical and/or chemical treat 
ment such as blending, centrifugation, extraction, etc., 
in combination with the cap, respectively, so that the 
sequential dual steps may be performed in immediate 
succession, while eliminating the necessity of transfer 
ring the ground sample from a grinding tube to a cen 
trifugal precipitation tube as required in the conven 
tional manner, thereby to prevent loss of the ground 
sample, which inevitably occurs due to the transfer 
procedure, thereby to effectively preserve high reli 
ability of the experiment results, and furthermore to 
substantially save time and trouble required in such 
transfer procedure during the experiment operation. 

4 Claims, 4 Drawing Figures 

l4 



3,865,551 PATENTEI] FEB] 1 I875 

FIG. l.(b) 
PRIOR ART 

.2.(b) FIG FIG.2.(0) 



3,865,551 
1 

LABORATORY ANALYSIS INSTRUMENT 

BACKGROUND OF THE INVENTION 

This invention relates to a kit of implements for a cer 
tain analysis operation in the laboratory, and particu 
larly to a new and improved implement kit which can 
be commonly adapted for sequential laboratory opera 
tions such as grinding, blending, centrifugation, extrac 
tion, etc.. More particularly, the present invention re 
lates to a kit of implements which is adapted to grind 
a sample in a very effective manner and is specifically 
designed to integrally cover the abovementioned labo 
ratory operations by making the implement kit versa 
tilely serviceable. 

In such sequential laboratory steps, use is ordinarily 
made of a kit of implements which comprises a tube 
and a rod for grinding a sample into small pieces and 
another tube for further sequential analysis operations 
in the laboratory. 
When conducting grinding and further sequential 

procedures in the laboratory by using the conventional 
means for analysis of the ground sample, there is re 
quired an unavoidable step, i.e., to transfer the sample, 
after being ground, from a grinding tube such as a Pot 
ter-Elvehjem homogenizer or a mortar to a centrifugal 
precipitation tube or the like. During such transfer pro— 
cedure, however, it is inevitable that there occurs a 
contingent loss of the ground sample which is liable to 
stick to both the grinding tube and the rod during a 
grinding procedure, and that loss of the sample un 
avoidably causes the analysis result to be intolerably 
unreliable in view of the required accuracy, such as 
that in a gravimetric measurement of the sample, to fol~ 
low in a series of analysis operations. 
On the other hand, such transfer procedure and fur 

ther procedure in an attempt to maintain the amount 
of the sample loss to a minimum undoubtedly subjects 
the laboratory staff to nervous strain and causes loss of 
operational time. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
instrument which is usable for dual sequential steps in 
the laboratory analysis procedures, i.e., a grinding pro 
cedure and a further sucessive procedure such as 
blending, centrifugation, extraction, etc. More speci? 
cally, an object of this invention is to provide an instru 
ment which is commonly adaptable to the above men 
tioned two steps, thereby to eliminate the necessity of 
transferring a ground sample from one instrument to 
another. ., 

Another object of the invention is to provide an in 
strument which affords, by eliminating the necessity of 
the transfer procedure, a much higher reliability in the 
analysis results owing to the prevention of the loss of 
the sample which is liable to remain within the instru 
ment during the transfer procedure. 

Still another object of the invention is to provide the 
above stated instrument in the form of a kit of imple 
ments comprising a tube and a rod for grinding per 
formance, which are individually provided with dual, 
fine and rough grinding surfaces around the circumfer 
ential surfaces thereof and in the bottom areas thereof, 
respectively, for performing effectively a grinding oper 
ation. - 

A further object of the invention is to provide an in 
strument which can be economically made by making 
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2 
the instrument integral or of one-piece structure with 
dual serviceability instead of the conventional two 
piece kit of the implements for a single purpose. 
A still further object of the invention is to provide an 

instrument which substantially relieves the laboratory 
staff of nervous strain due to transfer procedures and 
also substantially prevents time loss in experimental op 
erations. 
An additional object of the invention is to provide a 

kit of implements which may be stored under refrigera 
tion, after being tightly capped, leaving the sample 
within the tube of the kit free from the trouble of trans 
ferring the sample. 
According to the present invention, briefly summa 

rized, there is provided an instrument which is com 
monly serviceable for grinding and further successive 
procedures, consisting essentially of a tube and a rod as 
a composite kit for a grinding operation, and a tube and 
a cap as another kit for a further successive procedure 
such as blending, centrifugation, extraction, etc., by 
which respective combination of the implements the 
two steps of grinding and a sequential procedure can 
readily be performed in immediate succession, making 
possible such laboratory analysis operations substan 
tially free from loss of the sample during the transfer 
procedure from one implement to another, and there 
fore, resulting in high accuracy of the experimental re 
sults. Furthermore, the laboratory staff can be substan‘ 
tially relieved from nervous strain and time loss in a 
transfer procedure, whereby reliable experimental re 
sults can be achieved. 

BRIEF DESCRIPTION OF THE DRAWING 

The nature, principle and details of the invention will 
be more clearly apparent from the following detailed 
description with respect to preferred embodiment of ‘ 
the invention, when read in conjunction with the ac 
companying drawing, in which like parts are designated 
by like reference numerals; 

In the drawing: 
FIGS. 1(a) and 1(b) are perspective view showing, in 

combination, a set of the conventional Potter-Elvehjem 
instrument and the centrifugal precipitation tube for a 
centrifugal analysis operation; and 
FIGS. 2(a) and 2(b) are sectional view, partly in 

schematic form, showing, in combination, one example 
of the laboratory analysis instrument embodying the 
invention. 

DETAILED DESCRIPTION 

Referring to FIG. 1(a), when conducting a grinding 
operation by conventional means such as a Potter 
Elvehjem homogenizer, it is required to first put a sam 
ple to be ground into a Potter-Elvehjem homogenizer 
l (hereinafter referred to as a Potter tube) having a 
rough grinding surface 2 in the interior thereof, then to 
insert thereinto a rod 4 having a grinding part 3 at the 
bottom end thereof which appropriately fits the interior 
surface of the Potter tube 1 (hereinafter referred to as 
a grinding rod), and then to grind the sample into small 
pieces by applying appropriate sliding motions. 
After the sample has been reduced by grinding into 

the required pieces, a solvent is placed into the Potter 
tube I to dissolve the ground sample, or at least to keep 
the sample in wet condition particularly when there‘ is 
the possibility of the ground sample being scattered 
into the air during a blending or shaking procedure. Re 
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ferring now to FIG. 1(b), the dissolved or wetted sam 
ple is then transferred to a centrifugal precipitation 
tube 5 (hereinafter referred to as a centrifuge tube) or 
the like for a sequential analysis operation. For such a 
grinding operation, a mortar or sea sand is occasionally 
applied. 
When transferring the sample from the Potter tube 1 

to the centrifuge tube 5 for instance, however, a sub 
stantial amount of the sample inevitably remains in the 
Potter tube even when caution is exercised. Moreover, 
when sea sand is used, the sample is left unhomoge 
nized, thereby resulting in a poor yield of extraction. 
Particularly when analyzing the sample to be weighed 
in terms of a “gamma” (y) unit (N.B., ly=0.00l mg), 
there is considerable error in the result of the gravimet 
ric analysis, thus inevitably resulting in considerably 
poor reliability in the experiment results. Furthermore, 
such a transfer procedure from one experiment imple 
ment to another tends to interrupt the smooth succes 
sion of the operational procedures of the experiment, 
giving rise to undesirable and wasteful nervous strain 
on the part of the laboratory staff, and further loss in 
the operational time. 
The present invention, in consideration of the above 

mentioned defects of the conventional means for labo 
ratory analysis, contemplates advantageous means 
which completely eliminates the necessity of a transfer 
procedure of the sample after it is ground and affords 
an immediately successive operation of the sequential 
analysis. 
One example of an instrument which integrally cov 

crs grinding and further successive procedures accord 
ing to the invention will now be described, in conjunc 
tion with the accompanying drawing. 
Referring now to FIG. 2(a), the interior of a glass 

tube 10 (hereinafter referred to as a Potter tube) is pro 
vided with a ?ne grinding surface 11 almost up to the 
open mouth thereof, and a ?ne frosted surface at the 
inner surface of the open mouth. Surface 11, further 
more, is shifted to a coarse grinding surface toward the 
bottom area 12, thus providing a coarse surface 13. As 
shown in FIG. 2(b), a stopper 16 has a frosted circum 
ferential surface, and is provided for tightly fitting into 
and ‘closing the mouth of the Potter tube so as to pre 
vent the dissolved sample from leaking when shaken 
violently in a centrifuge. The enlarged diametral por 
tion 17 of a rod 15 designed for grinding the sample is 
provided with a coarse surface in the bottom area 18 
thereof and with a ?ne grinding surface on the outer 
circumferential surface 19 thereof. . 
The grinding instrument embodying the above men 

tioned features of construction may be used in the fol 
‘lowing analytical operations. 

In FIG. 2(a), the sample to be ground is, after being 
priorly weighed, put into the Potter tube 10 and then 
ground by means of the rod 15. As there is provided the 
coarse grinding surface in the bottom area 18 of the en 
larged diametral portion 17 of the grinding rod 15, area 
18 contacts with the coarse grinding surface 13 at the 
bottom area 12 of the Potter tube 10, so that an effec 
tive grinding is obtained on the above mentioned sam 
ple. After this grinding operation has been completed, 
a solvent is poured into the Potter tube 10 in order to 
dissolve the sample. It is recommended that this solvent 
be poured thereinto in such a manner that the solvent 
will wash the ground sample away from the rod 15 
within the Potter tube 10 so as to prevent loss of the 

10 

20 

25 

35 

45 

50 

55 

60 

65 

4 
sample which might stick to the rod, in order to pre 
cisely preserve the amount of the sample. 

In the following procedure, now referring to FIG. 
2(b), the Potter tube 10, after being closed with a stop 
per 16 is then placed onto an appropriate centrifuge for 
a centrifugal precipitating operation or for other proce 
dures such as blending, shaking, and extraction. After 
this operation, a gravimetric measurement is con 
ducted on either a precipitate or a supernatant liquid 
for an analytical experiment to follow. 
When there appear two or more layers of the dis 

solved sample in the tube, it is ordinarily necessary to 
repeatingly add necessary solvent until the layers are 
removed by using such implements as a pipette or a 
needle.'ln this particular case, it is obviously advanta 
geous to apply such a multi-purpose tube according to 
this invention, since such repeated procedures are op 
erable with the same tube, leaving the sample there 
within. 
According to the present invention, as described 

above, by virtue of a coarse grinding surface provided 
in the interior of the Potter tube, the grinding and fur 
ther successive procedures can be readily performed 
without any interruption, thus not only preventing er 
rors from occurring during the transfer procedure of 
the ground and dissolved sample from a Potter tube to 
a conventional centrifuge tube or the like, but also ef 
fectively shortening the time required for such an anal 
ysis operation, and further providing such an economic 
advantage as enabling the analysis instrument to be 
made as integral implement instead of the conventional 
two-piece kit of the implements for independent pur 
poses. Above all, the provision of the both fine and 
coarse grinding surfaces for the grinding rod and Potter 
tube, respectively, results in a remarkably effective 
grinding operation when compared with the conven 
tional means. 
The glass tube as referred to in the foregoing disclo 

sure may be made of any other material as, for example 
a plastic resin, metal or the like having a characteristic 
which suits its use to accomplish the desired purpose. 
Such a kit of implements may also be applied to gen 

eral use such use in the home or commercial kitchen or 
at the table as a container of foodstuff for blending, 
shaking, etc. and for refrigeration, the foodstuff being 
left therewithin. 
We claim: 
1. A laboratory analysis instrument comprising, in 

combination, a tube having a closed bottom and a 
coarse grinding surface on the inner bottom area 
thereof, a ?ne grinding surface at the inner circumfer 
ential wall surface extending substantially to the open 
mouth of said tube, and a ?nely frosted surface on the 
inner circumferential wall surface in the upper mouth 
area of said tube; a grinding rod provided at its lower 
end with an enlarged diametral portion snugly insert 
ible into said tube for grinding a sample placed into said 
tube, said enlarged portion having a coarse grinding 
surface at the bottom area of said portion and having 
a ?ne grinding surface at the circumferential wall sur 
face of said portion; and a stopper having a frosted cir 
cumferential surface for tightly fitting into and closing 
the mouth of said tube to prevent thereby leakage of a 
sample dissolved by a solvent in said tube when shaken 
in a centrifuge after grinding of said sample. 
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2. A laboratory analysis instrument as de?ned in 
claim 1 wherein the interior bottom surface of said tube 
has a substantially spherical contour. 

3. The laboratory analysis instrument as de?ned in 
claim 2 wherein the bottom surface of said grinding rod 
has a curved surface conforming substantially to said 
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interior bottom surface of said tube. 

4. The laboratory analysis instrument as de?ned in 

claim 3 including a peripheral lip portion about the top 
rim of said tube. 


