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Patented Jan. 6, 1953 2,624,656 
UNITED STATES PATENT OFFICE 

2,624,656 
REMOTE CONTROL PPEATING UN 

Fiary C. Andrews, Denver, Colo., and John F. 
Gifford, Richland, Wash., assignors to the 
United States of America as represented by the 
United States Atomic Energy Commission 
Application March 28, 1946, Seria No. 657,633 

(C. 23-259) Clain. 
1. 

This invention relates to a method and appa 
ratus for transferring radioactive solutions, and 
more particularly to a method and apparatus for 
transferring samples of highly radioactive solu 
tions used in connection with analytical or sini 
lar. Work. 
In certain types of processes now carried out, 

there are obtained large quantities of 1'adioac 
tive solutions. In operating such processes it is 
desirable from time to time to withdraw various 
announts of the Solution being processed for pur. 
pose of analysis and for purposes of maintaining 
product control in connection with the operation 
of said process. 

For example, When a mass of naturally occur 
ring uranium is subjected to neutron irradiation, 
particularly with neutrons of resonance or ther 
mal energies, isotope 92U238 by capture of a neu 
tron becomes 92U239 which has a half life of about 
twenty-three minutes and by beta decay becomes 
93U239. The 93U239 has a half life of about 2.3 days 
and by beta decay becomes 94U239. 

In addition to the above-mentioned reaction, 
the reaction of neutrons with fissionable nuclei 
such as the nucleus of 92U85 results in the pro- : 
duction of a large nuisaber of radioactive fission 
productS, For exainple. When an aton of q2U235 
undergoes fission, two fragments are formed. 
These fragments vary sufficiently in their masses 
and hence their atomic numbers to give some 34 
elements, all of which initiate-further chain re 
actions with the enission of radiations. The 
radiations include: (1) beta, or high speed nega 
tive electrons with Variable energy contents, and 
therefore different velocities, (2) soft gamma, or 
electro-imagnetic radiation similar to X-rays but 
with a shorter Wave length and moderately high 
er energy content, (3) hard gamma, similar to 
the soft type except that it has a shorter wave 
length and higher energy content, and (4) neu 
trons. 

It is frequently desirable to work with Small 
quantities of such substances as solutions of 
fission products for analytical and operational 
control purposes. However, even shall samples, 
namely samples comprising a few cubic centi 
meters or less, exhibit vigorous activity and great 
care must be exercised in the handling thereof. 
The activity of these small samples may be such 
that they must be kept considerably remote from 
the person of the operator, and, in addition the 
Samples are generally of Sufficient activity that 
in...handling, it: Would be extremely undesirable 
for drops to fall on, floors, laboratory benches 
and the like because of the contamination which, 
this. Would cause. 
In view of the radioactive nature of the solu 

tions exemplified above, special methods and 
means: must be devised for transferring and 
working with them, since: conventional methods 
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and apparatus would be unsatisfactory for trans 
ferring solutions of the class described. 
We have discovered a novel method and means 

for transferring small quantities of radioactive 
Solutions, and which is particularly adaptable to 
handling Solutions exhibiting a high degree of 
radioactivity wherein the operation of the appa 
ratus coin prising our invention is accomplished 
remotely and therefore provides an apparatus, 
and a method for the operation thereof, which 
can be Successfully operated at a distance from 
the Solutions being handled. That is, in general, 
a Suitable air Space or a space having interposed 
Shielding should be between the operator and 
the radioctive materials. The exact distance 
and related factors will depend on the magnitude 
of the activity, which may be determined in the 
usual nanner, by meters. 

It is apparent from the foregoing discussion 
that whereas this invention is particularly suit 
able for handling highly radioactive substances, 
the ninethod and apparatus disclosed herein is 
also adaptable for handling solutions of lower 
radioactivity as well as corrosive, toxic and chein 
ically reactive substances. 
An object of this invention is to provide a 

method and means for transferring radioactive 
Solutions. 
Another object of the invention is to provide 

a method and means for transferring samples of 
Solutions having a high degree of radioactivity. 

Still another object of this invention is to pro 
Wide a method and means for transferring active 
Solutions of the class described, particularly 
Samples thereof that are used for analytical or 
other laboratory or control purposes. 
A further object of this invention is to pro 

Wide a method and means for transferring active 
Solutions of the class described wherein the ap 
paratus comprising this invention is remotely 
actuated. 

Still another object of this invention is to pro 
vide a pipette asserably having means associated 
thereWith to control horizontal and vertical 
movement thereof, said control means being lo 
cated at a point distant from said pipette. 
Another object of this invention is to provide 

an adjustable pipette assembly having remotely 
controlled means associated therewith for flush 
ing radioactive solution from the interior of said 
pipette. 

Still a further object of this invention is to 
provide an adjustable pipette assembly having 
remotely controlled means associated therewith 
for Washing radioactive solution from the exte 
rior Surface of said pipette. 
These and other objects of this invention will 

become apparent to the skilled worker in the 
art upon becoming familiar... with the following 
description when taken in conjunction with the 
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attached drawing forming a part of the patent 
application. 

Figure 1 is a front elevation view of the com 
plete assembly. 

Figure 2 is a side elevation view of the Same. 
Referring to the drawing, the invention com 

prises a graduated pipette connected to a glass 
inlet tube 7 by means of a rubber connector 4. 
Glass inlet tube 7 is mounted on a Supporting 
member 25 by means of clamps 6 and 9, Said 
supporting member 25 being attached to slide 
member 26 which is slidably mounted on men 
ber 27. A cable 28 operates on pulleys 2 and 
22, said latter pulley being fixedly mounted upon 
slide member 26 and said pulley 2 being fixedly 
mounted upon member 27 in Such a manner that 
operation of cable 2 causes a vertical motion of 
slide member 26 with relation to member 27. 
Member 2 is mounted on slide ( which slides 
ing horiontal motion in grooves 38 (see Figure 
2) by means of cables 3 and A Operating on 
pulleys 2 and it, respectively. The upper end 
of member 27 is guidedly engaged in a slot 38 in 
guide member 28. 

Glass tube inlet T is connected to a 
pump and bulb (not shown) by means of flexible 
connector line 8 and controlled by clamps 3 
and 32. Inlet tube i is further connected to acid 
and water sources by means of flexible connector 
line 7 and controlled by means of clampS 33 and 
34. Additional flexible connecting lines 6 and 
9 connect sources of acid, water and alcohol, 

indicated by the legends on Figure 1 of the draw 
ing, with spray members 2 and 3 respectively, 
positioned adjacently to the pipette On Support 
ing members 25 by means of clamps 5 and 8. Ad 
mittance of said solutions of acid, Water and al 
cohol are controlled by clannps 35, 33 and 3f, re 
spectively. 
In the operation of this invention, the pipette 

: mGunted as indicated on the attached drawing 
and as described heretofore, is remotely adjusted 
by means of cables 3, 4 and 28 over and lowered 
into a suitable container 40, containing a quantity 
of radioactive solution. That is, the Operator 
can stand a suitable distance away from the 
equipment and operate the device by said cables. 
Reduced pressure is applied through line 8 by 
means of a bulb indicated by legends on Figure 1 
of the attached drawing, or in the case where 
large quantities of radioactive Solution are to 
be withdrawn, the reduced pressure is applied by 
means of a vaculinn indicated by legend on Fig 
re 1. Of the attached drawing, and a desired 

amount of the solution enters pipette . The 
graduation on pipette may be remotely lead by 
Suitable telescopic means or other conventional 
means. Such features do not comprise a part of 
this invention. 
When the desired amount of Solution is con 

tained in pipette , the line 8 leading to the 
aforementioned bulb or vacuum pump is closed by 
means of clamps 32 and 3 depending on the 
evacuating means employed. The pipette is 
then withdrawn from the Solution by manipula 
tion of cable 20, See Figure 2, and moved later 
ally to a position above a transfer container 39 
by manipulation of cable 3 or 4 depending on 
the lateral direction desired. The pipette is 
then lowered into the transfer container. 39 by 
further manipulation of cable 20 and the con 
tents of the pipette discharged into Said con 
tainer by disengaging clamp 32 and applying 
positive pressure through line 8 to pipette as 
by compressing the aforementioned bulb. 
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4. 
In order that subsequent solutions transferred 

in the above-described manner are protected 
from contamination by previously transferred 
Solutions, it is frequently desirable to flush Out 
the traces of Solutions remaining in the pipette 
after discharge. This is accomplished by first 
laterally moving the pipette assembly to a posi 
tion over waste container 4 and then releasing 
a quantity of water acid or other cleaning me 
diums from the Sources thereof, indicated by 
legend on Figure 1 of the attached drawing, 
through line 7 which is opened by disengaging 
clamp 34 if water is desired or clamp 33 if acid 
is desired as a rinse. The rinsing agent is dis 
charged through glass inlet tube 7 and pipette 
by means of the bulb member referred to above. 
In addition to an internal rinse and due to the 

high degree of radioactivity exhibited by even 
minute quantities of the radioactive solutions 
cited heretofore in this application, it is further 
desirable that any traces of these solutions be 
removed from the exterior surface of the pipette. 
This is accomplished by releasing a quantity of 
water or acid from the sources thereof, indicated 
by legend on Figure 1 of the attached drawing, 
through line fS which is opened by disengaging 
clamp 36 if water is desired or clamp 35 if acid 
is desired as a washing solution. The washing 
Solution is Sprayed over the outer surface of 
pipette through spray member 3 positioned 
adjacent thereto. 

Prior to raising the pipette assembly for trans 
ferring additional radioactive solutions, it is 
highly desirable that all traces of rinsing and 
Washing Solutions be removed from the intelior 
and exterior Surfaces of the pipette . This is 
accomplished by means of a drying wash during 
which clamp 36 in line 8 is opened permitting 
Continuous evacuation of the pipette assembly. 
Clamp 3 in line 6 is then opened permitting 
an alcohol Solution to flow through line 6 from 
the Source thereof indicated by appropriate 
legend on Figure 1 of the attached drawing. Al 
cohol is introduced into spray member 2 from line 
6 and is caused to wash the exterior surface of 

pipette . The alcohol solution flowing down the 
Outer Surface of pipette f reaches the opening at 
the bottom thereof and is caused to be drawn up 
through the inside of pipette by the reduced 
preSSu'e Contained therein due to evacuation 
through line 8 as described above. This opera 
tion is continued for a desired period of time 
Whereupon the alcohol wash is stopped by closing 
clamp 37 in line 6. The pipette assembly may 
then be moved laterally in the manner previously 
described until the mouth of the pipette is po 
Sitioned over an air blast, not shown, and air is 
permitted to bathe the external surface of the 
pipette, a portion of the air entering the pipette 
through the mouth thereof and being withdrawn 
from the inside of said pipette through glass in 
let tube 7 and line f8 by the vacuum pumping 
means heretofore mentioned. This operation 
Enues until the pipette assembly is thoroughly 
leC. 

From the foregoing it may be seen that there 
has been described a pipette construction adapted 
to the remote control movement in both vertical 
and lateral directions. While it has been indi 
cated that materials, such as acids, alcohols and 
the like may be supplied to the various conduits, 
the invention is not limited in this respect. The 
flexible tubing described as used may be of 
rubber, either Synthetic or natural, and should 
be of a composition unaffected by the particular 
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Solutions to be fiowed therethrough. Also the 
Various flexible plastics available commercially, 
Such as Saran tubing, may be used. The length 
of the cable, which may be two to ten or more 
feet long such as cables 4 and 28, has not been 
Specified in the drawing and the invention is not 
limited in this respect as various length cables 
may be employed dependent on the distance the 
operator desires to be away fronn the sample, and 
other factors such as whether there is interposed 
shielding between the operator and the sample. 
Likewise, with Small Samples having little activ 
ity an operator may be closer thereto than with 
larger more active Samples. Such details can be 
determined by the use of counters as is customary 
in such work, the operator making suitable pro 
visions from activity data, relative to his best 
remote position from the apparatus. The Sew 
eral clamps indicated for closing off the flow in 
the various flexible tubes likewise may be adapted 
to operation remotely. However, the operator 
may for relatively short periods be closer to the 
sample momentarily or operate from behind the 
panel supporting the equipment particularly if 
the panel contains shielding material Such as 
lead, Wood, or various special shielding materials 
adapted to prevent the radioactive emanations 
from penetrating therethrough. 
Although this invention has been described 

with regard to a particular embodiment thereof, 
it is intended that the description represent only 
an exemplary application, and it should be under 
stood that the Scope of this invention is not to be 
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limited thereby. Therefore, changes, additions 
and/or omission may be made without departing 
from the spirit of this invention, defined by the 
appended claim which is intended only as re 
cquired by the prior art. 
We claim: 
A remotely controllable pipette assembly con 

prising a vertically and horizontally movable car 
riage having a pipette adjustably mounted there 
on, cable and pulley means arranged for vertically 
noving Said carriage controllable from a remote 
point, cable and pulley means for horizontally 
inowing Said carriage also controllable from a 
remote point, a long flexible conduit connecting 
the pipette with stationary pressure controlling 
means to control the pressure Within the pipette 
and to thereby control the flow of liquids to and 
from Said pipette, and flexible conduit means for 
supplying liquids to said pipette. 
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