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The present invention relates to an apparatus for paper 
electrophoresis. Electrophoretic separation of mixtures 
of substances on paper with an analytic or preparative ob 
jective has become one of the indispensable processes ap 
plied in ybiochemical research. The development of ap 
plicances for paper electrophoresis has passed through a 
number of stages. In addition to the most varied appli 
ances produced individually, commercial instruments 
made by various manufacturers are in use. The existing 
types of appliances differ from one another mainly by 
the either substantially horizontal or vertical position of 
the paper during the electrophoretic process, by a con 
tinuous or discontinuous application of the sample on 
the paper, by the manner of supporting the paper in the 
apparatus, by the arrangement of the electrodes, in cooled 
electrophoresis by Íthe manner in which the heat produced 
in the paper is withdrawn and finally, by the manner of 
D.C. supply. 

It is one of the disadvantages of existing appliances 
that in spite of a high degree of automation in biochemi 
cal laboratories, paper electrophoresis has remained ex 
clusively a matter of manual operation. If a several-hour 
electrophoretic separation is to be carried out, and the 
time needed for drying the electrophoretogram is com 
puted, it is frequently necessary to postpone the electro 
phoretic process until the entire period of time is avail 
able. 

Another disadvantage of the existing methods of paper 
electrophoresis lies in the ditîiculties encountered during 
removal of the paper after terminated electrophoresis. 
The wet paper exposed for several hours to a slightly in 
creased temperature, is easily damaged and diñ‘icult to 
fix for drying. If radioactive substances are separated by 
electrophoresis, a certain risk of contamination is incurred 
during manipulation with the wet paper. 
The present invention aims at removing or mitigating 

the aforementioned disadvantages of the heretofore known 
processes and instruments. ' 

The apparatus according to this invention comprises sub 
stantially a tank or casing having a removable and at least 
partially transparent top, within said casing supporting 
means for the paper strip holding the strip in suspended 
substantially horizontal position beneath and distanced 
from said top, two electrode vessels each located lateral 
ly of opposing sides of said supporting means and each 
reciprocable perpendicularly to its longitudinal axis be 
tween an operative inner position and an inoperative outer 
position, and reciprocating means for said electrode ves 
sels causing the same to move simultaneously away from 
and back to the supporting means between said inner op 
erative positions in which the ends of the paper strip dip 
into the electrode vessels and said inoperative outer posi 
tions in which the ends of the paper strip avoid said elec 
trode vessels to permit excessive liquid to drip oil from 
the ends of the paper strip before the same is removed 
rom the casing. The said supporting means may con 

sist of a substantially horizontal plate removably held 
within the casing and provided with a series of substan 
tially upstanding round-headed pins. 
An embodiment of the apparatus according to the in 

vention is shown in the accompanying drawing, wherein 
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FIG. 1 -represents a longitudinal section taken along 

the line I-I from FIG. 2 and 
FIG. 2 is a cross sectional View taken along the line 

II~II from FIG. l. 
The basic arrangement is diagrammatically shown in 

FIG. 1. A paper 1 is placed horizontally in the working 
space 2 of the apparatus. The working space comprises a 
main tank 3 made of a suitable polyvinylchloride plastic 
whose upper rim is covered by a transparent lid 4. The 
entire unit may be enclosed in a dismountable sheet-metal 
casing 5 with a base 6. The paper in the operative space 
is placed several millimeters below the lid 4 and in its 
operative position is supported by upstanding pins 7 
made of a suitable plastic with rounded tips. The pins are 
embedded in a horizontal bed plate 8 made also of plastic 
which is integral with vertical upstanding walls 9, 9', pro 
vided with slots 10, 10' which, are engaged by a shaft 11, 
rotatably mounted in the walls of the tank 3. The entire 
supporting structure can easily be lifted upwards from its 
working position after removing the lid 4. During the 
electrophoretic process the paper 1 reaches with its ends 
into the electrode vessels 12, 12’ as shown in full lines in 
FIG. 1. These vessels are supplied with electric current 
from the terminals 19, 19' and transmit the current to the 
paper strip. They are connected to appropriate slide 
blocks or other supports 12” which rest slidably on the 
bottom of the casing 3, and they may be moved upon 
termination of the electrophoresis from their operative 
inward position into the inoperative outer position in 
which outer position the ends of the strip slide from the 
liquid filled space of vessels 12, 12’ over »their edges into 
auxiliary vessels 13, 13’ receiving the dripped oil liquid. 
These auxiliary vessels may be iilled with a liquid absorb 
ing medium such as with blotting paper or the like which 
will suck olf excessive liquid from the strip. The said dis 
placement of the supports 12" is effected by connecting 
rods 15, 15’ which with one en-d pivot upon pins 14, 14’ 
mounted on a disk fixed on shaft 11. This shaft 11 is ro 
tated in one or the other direction by half revolutions by 
the motor 17 over the gear box 18. In the shown embodi 
ment the bed plate 8 rests upon vertical side walls 9, Si’ 
each of which is provided with a vertical slot 10 fitting 
over the shaft 11 and permitting the supporting means to 
be easily removed from the casing 3 after its top 4 has 
been lifted. 
The paper is thus prepared for drying. The drying op 

eration itself is effected by a powerful air stream guided 
along both sides of the paper in the narrow spaces between 
the paper and lid 4 and between the paper and plate 8, 
respectively. The supporting pins 7 do not appreciably 
interfere with the streaming and drying process. They 
may be distanced 40 mm. apart and this has proved to be 
a reasonable compromise between the antagonistic re 
quirements of satisfactory support for the paper and mini 
mum interference with the air stream during drying, as 
well as with the electrophoresis itself. The distance be 
tween the pins can, of course be varied according to re 
quirements. 
The air stream is produced by a fan 16 accommodated, 

along with possibly required other instruments and work 
ing members, in a space between the vertical walls of the 
tank 3 and the outer casing 5. Said fan is driven by a 
separate motor. 

Drying of the paper may be effected in various ways. 
One of them consists in admitting air from the outside 
through a lateral opening into the casing or into a chan 
nel provided along the rear wall of the tank and hence 
through a longitudinal slot along the entire length of the 
working part of the paper into the space above the paper. 
As, however, the‘end of the paper on the other side does 
not reach as far as the front wall of the tank, ‘but is 
short ci it by about 20 mm., the air stream Iturns at this 
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point towards the underside of the paper, as shown by 
arrow in FIG. 2. Through the space below the paper the 
air returns to the backwall and through the longitudinal 
slot provided therein into a collecting channel, leading to 
the suction branch of the fan. To ensure a reliable opera 
tion of the described arrangement, the longitudinal slot in 
the rear wall is divided by a partition approximately in «the 
plane of the paper, said partition forming a kind of 
geometrical continuation of the paper, so as to secure ade 
quate separation of the spaces through which airis admit 
ted Ito the paper and withdrawn therefrom, respectively. 
If all air flow profiles as well as the volumetric output 
of the fan are chosen sufficiently large-which can be 
achieved without difficulty even when a small electric 
moto'r is used-the minor leaks, no matter whether be 
tween paper and the slot partition or elsewhere, do not 
Iaffect the operation adversely, as long as their profile does 
not approach the order of magnitude of the flow profiles. 
Alternatively, the air stream may be guided along the pa 
per by arranging the air admission openings in such a 
way that the air passes from the front wall of the tank 
in parallel streams above and below the paper, leaving 
behind its rear edge through the above described slot in 
the rear wall into a channel leading to the fan. 
Although one form of the invention has been shown and 

described by way of illustration, it will be understood that 
it may be constructed in various other embodiments which 
come within the scope -of the appended claims. 
What I claim as my invention is: 
1. In a paper strip electrophoresis apparatus the im 

provement comprising in combination a casing having a 
removable top; within said casing supporting means for 
the paper strip holding the strip in suspended substantial 
ly horizontal position beneath of and distanced from said 
top; two electrode vessels each located laterally of op 
posing sides of said supporting means and each recipro 
cable perpendicularly to its longitudinal axis between an 
operative inner position and an inoperative outer position; 

ing the same to move simultaneously away from and back 
to the supporting means between said inner operative posi 
tion in which the ends of the paper stripdip into the elec 
trode vessels and said inoperative outer position in which 
the ends of the paper strip avoid said electrode vessels to 
permit excessive liquid to drip off from the ends of the pa 
per strip before the same is removed from the casing. 

2. In a paper strip-electrophoresis apparatus according 
to claim 1 whereinV said top is atleast partially trans 
parent. ` ' Y 

3. In a paper strip electrophoresis apparatus according 
to claim 1 the further improvement comprising an auxiliary 
vessel associated and displaceable with each electrode ves 
sel and located between the same and said supporting 
means, said auxiliary vessels mounted and adapted to re 
ceive the ends of the paper strip after upon termination 
of the electrophoretic process the said ends emerged from 
the electrode vessels, thereby collecting dropped olf liquid. 
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Vand reciprocating means for said electrode vessels caus 
40 

4l. In a paper strip electrophoresis apparatus according 
to claim 3 the further improvement comprising a liquid 
absorbing medium in each auxiliary vessel to suck 01T ex 
cessive liquid from the paper strip. 

5. In a paper strip electrophoresis apparatus according 
to claim 1 Ventilating means associated with said casing 
causing an air stream to pass along and to dry both sides 
of the paper strip before the same is removed from the 
casing. 

6. In a paper strip electrophoresis apparatus according 
to claim 1 wherein said supporting means for the paper 
strip comprises a substantially horizontal bedplate remov 
ably held in the casing and a series of substantially 
regularly spaced upstanding round-headed pins mounted 
on said plate to support the paper strip. 

'7. In a paper strip electrophoresis aparatus according 
to claim 1 comprising supports for the electrode vessels 
slidingly resting upon the bottom of the casing, a shaft 
rotatably mounted in the casing below said supporting 
plate, and connecting rods loperatively connecting said 
supports and said shaft to effect a reciprocation of said 
support. ' i 

8. In a paper strip electrophoresis apparatus according 
to claim 1 comprising opposite upstanding supporting 
w-alls for the bedplate, and a Vertical slot in each sup 
porting wall receiving said shaft and permitting said sup 
porting means for the paper strip to be pushed from 
above over the shaft as well as to be removed from the 
casing. 
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