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The present invention relates to an im 
provement in the devices employed in di 
alysis. In general, these consist of two series 
of chambers separated by interposed dia 

siphragms through which the liquids of which 
the constituents are to be exchanged pass in 
counter-current. The invention relates more 
particularly to the construction of these com 
partments. According to the type of dialyzer 

10 employed, the improvements according to the 
invention may be applied to all, or only to 
some of the chambers, for example to only 
one of the two series. . 
Thus, a plurality of cells or frames, pro 

15 vided with a diaphragm on both sides, may 
form one series, whilst the other series con 
sists of troughs formed by subdividing a long 
trough by cross partitions. 
In other devices a number of rectangular 

20 or circular frames forming chambers for the 
liquids are separated by diaphragms pre 
pared from special materials, for example 
parchment, etc., and supported by lattice 
work or perforated sheet metal. These cham 

29bers are then secured together, usually as in 
the chambers of a filter press, the odd-num 
bered chambers and the even-numbered cham 
bers being, respectively, connected in series 
and the liquid to be dialyzed, flowing through 

36the one series of chambers, being admitted at 
one end of the device, and the lixiviating liq 
uid, which traverses the other series of cham 
bers, being admitted at the other end of the 

i device. The frames may be provided with 
85; apertures in the corners so that the liquid in 

each frame flows from one corner to the cor 
ner diagonally opposite. The chambers 
therefore form an alternating series of hol 
low spaces which, when in use, are filled, with 

495the one or the other of the two liquids. The 
capacity of the chambers is determined by the 
area of the surfaces covered by the dia 
phragms and by the thickness of the frames. 
The study of osmosis (dialysis) reveals 

45that the capacity of these chambers has a 
great influence on the efficiency of the device; 
and this also applies to the manner and meth 
od of the flow of liquid through the cham 
bers. The osmotic actionis, in fact, restricted 
to the immediate vicinity of the diaphragms, 

the portions of the liquid at a little distance 
from the diaphragms taking no part in it. 
Since there is only a slow diffusion of the lay 
ers of liquid towards and away from the 
centre of the chambers, the mean change in is 
the concentration of the liquid which has 
traversed a chamber is far less than that in 
the layers in contact with the diaphragm. 

In the chambers, hitherto employed, the 
rate offlow in the central portion is somewhat so 
greater than in the vicinity of the dia 
phragms, because the liquid in this latter po 
sition encounters a certain resistance at the 
surface of the lattices, woven material, or perforated sheet metal usually employed to as 
Support the diaphragms, and this resistance 
is absent-in the centre of the chamber. Con 
sequently, the amount of liquid which flows 
through the chamber without undergoing di 
alysis is still further increased. 

Moreover, it is a well-known fact that the 
rate at which dialysis proceeds increases with 
the osmotic pressure, that is to say with the 
difference in the concentration of the liquids on the two sides of the diaphragm. s - - - - - - - 5 Considering a single chamber, for example 
one in which there is an increasing concentra 
tion, it will be evident that the concentration 
in the vicinity of the diaphragms will be 
greater than in the portion of the liquid in so 
the chamber which is further from the dia 
phragms, since a uniform distribution of the 
dissolved substance throughout the entire 
stants of the chambers only slowly takes 
place. - - - 

The converse conditions will, of course, 
exist in the chambers which give up the dis 
solved substance, and in which, therefore, the concentration decreases. 

It follows that the osmotic pressure in the so 
vicinity of the diaphragms, that is, where the 
dialysis occurs, is less than the pressure be 
tween the two mean values of the concentra 
tions in the chambers on either side of a 
diaphragm. . . . . . ". . . 95 

Both causes, therefore, act together to less 
en the osmotic action. This action could be improved by making the frames verythin, 
since a larger proportion of the circulating: 
liquid would then pass in the immediate vi. 106 



10 

5 

20 

25 

30 

35 

40 

45 

50 

5 5 

2 

cinity of the diaphragms. For construction 
all reasons, however, limits are imposed in 
practice on the thickness of the frames. 
With regard to the influence of the rate of 

flow through the chambers, it may happen, if 
the liquid flowing slowly through a chamber 
changes in concentration and density, es 
pecially when the concentration decreases in 
the case of a downward current and increases 
in the case of an upward current, that the in 
coming liquid passes directly to the outlet 
without being uniformly distributed over the 
whole frame, with the result that dead, or at 
least less active, corners are formed within 
the chamber. 
The problem on which the invention is 

based consists in removing the aforesaid 
drawbacks and in facilitating the circulation 
and diffusion, so as more especially to pro 
mote the OSmosis action. 
According to the invention, the chamber 

formed by each frame is provided with two 
relatively crossing systems, each comprising a 
number of parallel plates or blades occupying 
one half of the chamber. The blades are 
preferably in contact in the middle of the 
chamber and are thinner towards the outside. 
The diaphragms are supported by the outer 
edges of the blades and, if the blades taper 
to a thin edge, only a very small portion of 
the effective area of the diaphragms will be 
wasted, certainly not more than with the 
usual lattices, woven fabrics or perforated 
plates. 

Preferably, one set of plates or blades is 
disposed horizontally and the other verti 
cally. 
This arrangement of the blades has the foll 

lowing advantages: 
In the first place, the capacity of the cham 

ber is reduced by the space occupied by the 
blades, and secondly the blades serve to sup 
port the diaphragms. The greatest advan 
tage, however, is to be found in the circum 
stance that the blades compel the circulating 
liquid to change its direction every time and 
to flow from the outside of the chamber to 
the middle and then back towards the out 
side, so that the diffusion of the liquid inside 
the chamber is energetically facilitated. 
In order to assist the circulation, some of 

the blades may extend over the whole thick 
ness of the chamber. These plates have only 
a single opening at one of their ends, the 

i5 openings lying in a ZigZag line relatively to 
each other and to the openings for admitting 
and discharging the liquid flowing through 
the chamber. Each chamber is consequent 
ly divided into compartments and the dif 
fusion of the layers of liquid is still further 
facilitated by the longer path traversed by 
the liquid. 

It is also advisable to dispose the various 
frames in such a way that each diaphragm is 
supported by vertical blades on the one side 
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and horizontal blades on the other. Another 
important advantage is that the frames and 
blades may be cast as an integral unit. Con 
sequently, the frames can be supplied in the 
rough, the skin being left untouched, so that, 
in many cases, the material offers increased 
resistance to the liquids, for example caustic 
soda solution, with which it comes in contact. 
The invention can also be applied to di 

alyzing apparatus of other than the filter 
press type, provided they possess compart 
ments in which the crossing blades can be dis 
posed, and diaphragms are in contact 
with the edges of the blades. 
An embodiment of the invention is illus 

trated by way of example in the accompany 
ing drawings. 

Fig. 1 is a perspective view of part of a 
frame. 

Fig. 2 is a vertical cross-section on the line 
I-II of Fig.1. 
In the frame a are disposed horizontal 

bladesh, and vertical blades v, each of which 
has a width approximating half the thick 
less of the chamber, the two sets of plates be 
ing in contact along their rear edges. 
A few of the horizontal blades a extend 

across the entire width of the chamber, and 
thereby divide it into different compart 
ments. These blades are provided with open 
ings O. 
As shown in Fig. 2, the blades are of ta 

pered or Wedge section, and the diaphragms 
m rest against their outer edges. 
The general course of the liquid through 

the frame is indicated by a dot-and-dash line 
and arrows. In reality, however, the liquid 
does not travel along this line, but is diverted, 
by the horizontal and vertical blades, so as to 
move in a series of steps, alternately vertical 
and horizontal, and always from the interior 
outwards or vice-versa. 
If the horizontal blades are situated on the 

front side of the frame and the vertical plates 
on the rear side, the liquid can only move 
horizontally on the front side of the frame 
and vertically on the rear side. Consequent 
ly, the liquid is also compelled to travel in a 
direction at right angles to the diaphragm, so 
that the largest possible number of particles 
of liquid are brought into contact with the 
diaphragms. On the other hand, the parti 
cles which have taken part in the dialysis are 
moved away from the diaphragms and conse 
quently the osmotic pressure on the two sides 
of a diaphragm is approximately equal to the 
mean pressure between the contents of the 
two chambers separated by the diaphragm. 

It has been proved that this arrangement 
of the plates increase the yield by 10-15 per 
cent., for the same diaphragm area. This re 
Sult was obtained in the dialysis of caustic 
Soda lye contaminated with hemi-cellulose 
obtained as a waste product in the production 
of artificial silk. 
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What I claim is:- 
1. A dialyzer frame, comprising a skeleton 

frame proper defining an internal chamber 
adapted to be closed at opposite sides by flexi 
ble diaphragms, and two intersecting sets of 
thin flat blades disposed within the confines 
of such chamber with their inner edges in 
abutting contact at the medial vertical plane 
of the chamber; one set of blades being ar 
ranged horizontally and the other set verti 
cally, some of the blades of the horizontal set 
extending across the full width of the cham 
ber, while the blades of the vertical set and 
the remaining blades of the horizontal set 
have a width equal approximately to only 
half the width of said chamber. 

2. A dialyzer frame, comprising a skele 
ton frame proper defining an internal cham 
ber adapted to be closed at opposite sides by 
flexible diaphragms and having inlet and 
outlet openings for the liquid flowing 
through such chamber, and two intersecting 
sets of thin flat blades disposed within the 
confines of said chamber; certain blades of 
one set extending across the full width of the 
chamber while the remaining blades of that 
set and the blades of the other set have a 
width approximately equal to half the width 
of the chamber; said full-width blades hav 
ing each a single opening, said openings be 
ing disposed in a Zig-Zag line relatively to 
one another and to said inlet and outlet open 
lingS. 
In testimony whereof I affix my signature. 

EDOUARD HEBIG. 


