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B 1. Distance from point of the pipette to the water surface. 

This factor has not been investigated in detail. In all experiments the 
distance was 3 cm. With a drstance of 13 cm, the diameter of film was 
greater, but the number of non accumulating cells was strongly increased. 

B 2.· Quantity of the emulsion spread. 

This variabIe has no striking influence on the diameter of the film. 
Below a very 'small quantity (0.15 cc on a dish of 20 cm diameter) no 
manageable film (brittIe) is formed, above that quantity the films have 
approximately the same diameter (or the diameter passes through a flat 
maximum). 

The quality, on the contrary, does change strikingly, and is optimal 
at a certaIn small quantity of the emulsion spread (e.g. 0.2 cc on a �w�a�t�e�r�~� 

surface of 20 cm, 0.3 cc on a surface of 30 cm). 
Now the shapes of the cells come near to that of a regular polygon, 

the cell groups have a sharp boundary and the accumulation percentage 
rises to 95-100 %. 

When the quantity spread is increased to 0.7 cc, the boundaries of the 
cell groups become less sharp and the accumulation percentage diminishes. 
The character of the system of folds connecting the cell groups, also 
changes in this case. With a very small quantity the nu mb er of folds 
bundIes attached to one cellgroup, is smal1, (e.g. 2) this number augments 
( 4--6-8) wh en the quantity spread Is increased, and at last these �f�o�l�d�~� 

bundies do not longer end very close tri the boundary of the cell groups, 
but at a certain distance already. For a dish of 30 cm diameter the most 
lavourable quantity spread. was 0.33 cc for the usual emulsifying liquid 
(ether-amylalcohol-benzene = 2: 1 : 1), containing 2 % nitrocellulose 
.. C" or 2.5 % celloidin. 

B 3. Diameter of the water surface. 
We have repeatedly observed that the average diameter of the film is 

nearly proportional to the diameter of the dish used. The next table gives 

Diameter Diameter film af ter 15 min. (cm) Average Diam. film 
watersurface 

I 
diameter film 

(cm) Ist film 2nd film 3rd film (cm) Diam. dlsh 

9.3 6 6.1 - 6.05 o 651 

15.2 10 9.8 9.4 9.7 0.638 

20.8 12.8 12.6 12.8 12.7 0.611 

26.1 15.8 15.2 15.5 15.5 0.594 

30.9 19 18.4 18.6 18.7 0.605 

an example, referring to 1 % C under normal conditions, except th at the 
quantity of emulsio·n spread was 0.9 cc now. 
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An approximate constant ratio was also found with emulsifying liquids 
in which benzene had been replaced by toluene or xylene. 

Too small a water surface (in the above table 9.3 cm) 'gives films with 
relatively poor properties. They do not contain small circular ceIIgroups, 
but irregular fields of cells, the latter having irregular forms, while their 
accumulating properties were not very good. Moreover, they are of no use, 
as their surfaces are undulated by deep and broad folds, so that they 
cannot be used on the cuvette. 

When the diameter of the water surface is increased, we get · once more 
the same changes in the film as we saw in A 3. already as a consequence 
of a decrease of the nitrocellulose concentration, and in B 2. as a con~ 
sequence of a decrease of the quantity of emulsion spread. 

So we find: a change of the irregular cell fields into small circular cell 
groups; a change of diffuse boundaries of the latter into sharp ones; 
a change of the type and a decreased number of the fold systems con~ 
necting the cell groups; a change of irregular cell shapes into nearly 
regular polygons, an increase of the percentage of accumulating cells. 

Summarizing we may say that in actual practice this variabie is the 
simplest in order to realize films of good quality, when we start from a 
given emulsion. Of course the practical improvement by increasing the 
diameter of the water surface comes to an end at a certain diameter, 
because the film becomes too thin th en and therefore fragile, so that it is 
no longer manageable. 

B 4 and 5. Depth and temperature of the water in the dish. 

We have not found any influence on the morphological features nor on 
the quality of the film by varying the depth from 0.6-6 cm. By varying 
the temperature of the water from 14-21 0 C.practically no influence 
was found on the morphology or quality of the film. all other factors being 
favourable. The diameters of the films were only smaller at a higher 
temperature. 

B 6. lnfluence of not refreshing the tap water in the dish. 

This influence has already been discussed in 2. The usual changes in 
morphology etc. manifest themselves concurrently with the decrease of the 
film diameter. 

B 7. Sagging of the emulsion. 

The emulsion kept in the stoppered measuring flask. must be shaken 
very gently. just before filling the pipette, if one aims at reproducible 
diameter of the film. The emulsion~drops. having a larger specific weight 
than the emulsifying liquid - sag af ter some time to the bottom (though 
they do not coalesce. because they are surrounded by a film of nitroceIIu~ 
lose). In case partial sagging the upper layers of the emulsion give films 
of larger diameter, the bot tom layers films of smaller diameter (in a 
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particular case e.g. hefore sagging = 13.4 cm, after partiaI sagging upper 
layer = 14.1 cm and hottom layer = 12.6 cm). This partial sagging had, 
however, little influence on the morphology of the cellgroups or on the 
accumulation percentage. 

B 8. Influence of a manomo/ecu/ar lager on the water surface. 

If one puts a small drop of oleic acid on the water surface before spreading the 
emulsion, the monomolecular oleic acid layer ·formed has a great influence on the diameter 
of the film (e.g. 10.7 -+ 15.7; 12.4 -+ 18.6; 15 -+ 21.9). This effect may be due to a 
retardation oE the velocity of spreading of the very thin nitrocellulose film discussed 
in 4, or, maybe. to anY retardation of the solidification of the latter film. We often 
found that the circumference of the thick film is very much nearer to an ideal circle than 
without oleic acid on the water surface. 

We found no influence of the monomolecular oleic acid film on the water on the 
morphological features nor on the qualiw of the fillm, provided the conditions were al ready 
optimal for spreading on a c1ear water surface. 

Triolein on the water also increased the diameter of the film, though to a smaller 
degree than oleic acid. 

This in accordance with the view that the retardation of the velocity of spreading of 
the very thin nitrocellulose film is due to the opposing film pressure of the monolayer, this 
pressure being greater for oleic acid than for triolein. 

B 9. Influence of pH of the water in the dish. 

The diameter of films on destilled water was the same as on tapwater. On 0.01 N Hel 
the diameter was smaller (e.g. 20 %). Little influence on the morphological features and 
quality of the film could be found when tapwater was replaced by destilled water or by 
O.ot N Hel. 

B 10. Time between spreading of the film and liiting the film from the water surface 
with a microslide. 

This factor has not yet been investigated in details. It was observed a few times, that 
films which had f10ated on the water surface a long time before they were used, were 
inferior in quality (e.g.lesions in the peripheral ce lis of the cell groups) to films which 
were lifted from the water-surface just before the shrinking (of the film spread) sets in. 
As the systems of folds around the cell groups are formed during the very shrinking 
process, and then tensions are excerted on the ce].) groups, the difference mentioned above 
might be connected with an,y modification of the shrinking process, if this process takes 
place when the film lies stretched on a micro slide. 
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