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Much of the electrophoresis apparatus produced in the Soviet Union has been described 'in the literature 
(Troitsky [3], Bresler and Finogenov [2], and Balandin and Rozenberg [1]). The model described in this paper 
is an improved form of Balandin and Rozenberg's model. 
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Diagram of a modernized model of electrophoresis apparatus~ For explanation 

see text. 
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The opt ical  and e lec t r i ca l  detai ls  of the apparatus are ident ica l  with those of Balandin and Rozenberg's 
model,  and will  not be described further 'in this paper.  The ana ly t ica l  section and the compensator  have been 
radica l ly  redesigned. For this purpose we made use of a number of principles e laborated by Svensson [4] and 
S. E. Bresler [2]. 

The most important  part of the ana ly t ica l  section, to a large extent  determining the quali ty of the working 
of the apparatus, is the cuvette (marked 1 in the diagram).  This is made of opt ical  glass joined by sintering 
(this e l iminates  the possibili ty of its being at tacked by acids, alkalis,  and other solvents); in this respect it  is 
great ly superior to plexiglass euvettes used by Bresler and Troitsky.  T h e  lumen of the cuvet te  is a U-shaped 
channel,  and is f i l led with 2.2 ml of the solution under examinat ion.  

The actual  expenditure of protein involved in performing the exper iment  is somewhat greater .  The cross 
section of the channel is equal to 2 • 15 mm. The cuvette is provided with a capi l la ry  at  the bot tom,  2, 
through which protein solution enters from the reservoir ,  10, and with 4 side capi l lar ies ,  3, two on each side. 
The distance between the axes of the side capi l lar ies  is 45 ram, this distance being determined bY the parameters  
of the main objec t ive .  The side capi l la r ies  are joined to tubes,4, and serve for: a) rapid adjustment  of the 
boundaries in the in i t i a l  position, without using a compensator,  b) washing out the cuvet te  without the necessity. 

of dismantl ing the section, and c) removing the individual  protein fractions.  This last  function aliows of the 
use of the ana ly t ica l  euvette for preparat ive  e lect rophoret ic  separation of smal l  amounts of protein solutions. 

At the top of the cuvette are two sockets, 5, joined by rubber tubing to the ground glass joints, 6. The buffer 
solution vessels, 7, are connected through the ground glass joints ,8, with the cuvette.  This pen-nits of the easy 

dismantl ing of the sect ion far more convenient ly than in the ear l ie r  models [1, 2, 3]. 

Three-way pieees,9,provided with funnels and ground glass side sockets are f i t ted into ground glass sockets 
at the top of the columns. They serve for washing out the cuvette and capi l lar ies ,  and for connect ing with the 
compensator.  

The electrodes ,]8, are mounted in glass stoppers. At the bottom of the buffer solution vessels are taps, 11, 
for the introduction and discharge of potassium chloride solution. The whole sect ion is mounted in a special  
frame, which  fac i l i ta tes  rapid assembly. The compensator,  serving for more comple te  separation of protein 
fractions, consists of a glass flask f i l led with buffer solution, and communica tes  through one tube with the hydro-  

lyzer ,  and through another with the ground glass socket of the th ree -way  a t tachment  to thebuf fe r  solution vessel. 

The gas evolved during electrolysis  of 0.1 N NaOH solution exerts pressure on the buffer solution, forcing 
it into the c u v e t t e .  Since the amount of current can be changed smoothly,  this permits  of varying the rate of 

flow of the compensat ing sol6tion as desired. A further difference between this and the ear l ie r  models is that  
the possibil i ty of measuring the outlet  current is en,~isaged. All  the controls of the instrument are located on a 
special  panel.  

Use  o f  t h e  I n s t r u m e n t  

As stated above, the new m o d e l  of electrophoresis apparatus differs from the old one chiefly in the design 
of the analy t ica l  sect ion and the compensator.  We shall therefore confine our description to the manipulat ions 
concerned in the use of the redesigned sections. 

The special  construction of the rack, and the provision of ground glass joints to the cuvette and the buffer 
solution vessels fac i l i ta tes  the rapid assembly of these sections. The assembled sections are f i l led with buffer 
solutions before the beginning of the exper iment .  

The funnels ,12, are first connected to the lower taps of the buffer solution vessels. Fi l l ing with buffer solu- 
tion is effected through the three-way at tachments,  9. 

Air bubbles in any part of the section can easily be removed by opening the taps to the side capi l lar ies  of 
the reservoir, fro?nets, and buffer solution vessels, and the Whole can be f i l led wi th  buffer solution. Potassium 

chloride solution is del ivered from funnels, 12,to the electrodes,  after which the funnels are detached from the 
section, which is transferred to a thermostat ,  the water in which is main ta ined  at  0.5-1" by addit ion of ice .  

The compensator is put into operation [~efore Lhe beginning of the exper iment ,  should it be necessary to 
separate proteins having closely approaching veloci t ies  of transport. 
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The protein solution, prepared in the usual way, is introduced into the reservoir,10. In order to bring out 
the protein fronts the taps to the reservoir and the lower side capillary are opened, giving the lower protein 
boundary. The tap of the opposite upper side capillary is then opened, giving the upper protein boundary. 

tt is thus possible, without the use of compensator, rapidly to establish sharp protein boundaries in the initfal 
positions, after which electrophoretic analysis is performed [1]. On the basis of our experience with Svensson's 
and Bresler's models, we have grounds for belief that our analytical section can be applied to the preparative 
separation of protein mixtures. Since the capacity of the cuvette is srnall, the capacity of the side capillaries, 
through which the contents of the cuvette may be passed, should first be accurately measured, 

Our modification permits of the rapid establishment of the protein boundaries, and of the performance of 
a number of electrophoretic analyses without dismantling the apparatus or removing it from the thermostat. This 
greatly facilitates work with the apparatus, and economizes expenditure of buffer solution. 

[1] 

[31 

[41I H. Svensson, Arkiv kemi. mineral, geol. 
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