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in preparation. Only a few typical results are ' 
given here: 

-I Mean Fibre 
t from theory t from obs. diameter of diameter 

Material. fibres from directly in em. in em. theory in measured 
em. In em. 

Boxwood 0·0746; 0·0759 0·075 }6·55 x to·• / 6·58 x 10·• 0·058; 0·051 0·055 r .. , ... _ "' ..... 
deduced= 906·24 x 10·• 

Copper 0·0383 ; 0·0338 0·033 em. and this Is 251 x 
0·0449 ; 0·0665 0·045 ; 0·070 3·6lOA., where3·6lOA. 

Is the value from X -ray 
measurement. f"" .,.,,,_ "' -deduced= 605 54 x to·• 

Slate 0·0442. 0·042 0·045 ; 0·040 em., and this i• 200 x l 0·0381 ; 0·0370 0·038 ; 0·037 3·027 A., where 3·02 A. 
Is the value from X-ray 
me&eurement. 

The wood fibres were prepared by the Schulze 
process, and their mean diameters were measured 
directly under a microscope. 

K. PROSAD. 
Physics Department, Science College, 

Patna, India, Nov. 21. 

' Zeits. tech. Physik, 5, 9, pp. 369-378. 
• Phil . Mag ., voo. 7, p. 548, March lll29. 

Systems of Four Immiscible Liquid Layers. 
SYSTEMS of three immiscible layers are sufficiently 

uncommon to be noteworthy, and no system of four 
layers appears to have been described (excluding sys­
tems containing free mercury). Nor is this remarkable 
when it is recalled, first, that practically all dry organic 
liquids are completely miscible, almost the only ex­
ceptions being polyhydric alcohols ; secondly, that a 
system of four liquid phases requires the existence of 
four substances or solutions, which taken three at a 
time yield at a fixed temperature four systems each of 
three liquid phases, the immiscibility of which is in 
no case destroyed on saturation with the fourth com­
ponent. The majority of the hitherto-described sys­
tems of three liquid phases (of which the system water­
aniline-hexane is typical) owe their existence to the 
properties of a substance such as aniline or succinic 
nitrile, which is not completely miscible with water, 
but itself absorbs sufficient water to destroy its misci­
bility with another solvent, such as hexane or carbon 
disulphide, which absorbs only traces of water. 

A study of systems containing soaps revealed a dif­
ferent type of three-layer system. When an electro­
lyte is added to an aqueous soap solution in equilibrium 
with an organic solvent not completely miscible with 
it (or when the soap concentration is increased beyond 
a certain limit), one of three things may happen: 

( 1) The soap is salted out as solid curd. 
(2) The soap is transferred completely to the solvent 

layer. 
(3) The salted-out soap absorbs water and solvent 

to form a third layer immiscible with either lye or 
solvent. 

The system sodium oleate, sodium chloride, ethyl 
acetate, water, illustrates all three possibilities: the 
first, for example, at 25°, the second at 55° for high salt 
concentrations, the third for lower salt concentrations 
at the same temperature. These three-layer systems 
differ from the type previously mentioned in that two 
of the layers are predominantly aqueous in composi­
tion. Since such systems can be prepared using either 
aniline or hexane as the solvent, and since wet aniline, 
hexane, and water are mutually immiscible, the con­
ditions are fulfilled for a system of four liquid layers, 
provided the presence of soap in at least three of them 
does not destroy theit· immiscibility. Suitable pro-
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portions do, in fact, yi5ld a four-phase system at room 
temperatures ; this is most easily prepared by mixing 
the organic liquids and oleic acid (which are miscible 
in the absence of water), and adding sufficient aqueous 
sodium hydroxide to saponify the fatty acid and salt 
out the soap. The following proportions yield ap­
proximately equal volumes of tho four layers : 

Hexane (or1ight petroleum) . 12 c.c. 
Aniline 7 c.c. 
Oleic Acid . 0·5 c.c. 
AJcohol . . . . . 1·5 c.c. 
Aqueous Sodium Hydroxide - O·SN 10 c.c. 

The alcohol is not essential to the system, but 
reduces the time required for separation of the layers 
from hours to minutes. An increase of temperar.ure 
or of electrolyte concentration renders miscible the 
hexane and aniline layers (first and third from the 
top), which then form the top layer. 

This four-phase system contains five components 
(excluding the alcohol), which is one more than the 
minimum required by the phase rule. Although both 
aniline and hexane could probably be replaced by 
other liquids, there seems to be no possibility of pro­
ducing a four-phase system of this type with only 
four components. 

It need scarcely be added that the addition of mer­
cury gives a five-layer system-a nnique scientific 
curiosity. E. LESTER SMITH. 

Research Laboratory, 
Chelsea Polytechnic, S.W.3, 

Dec. 9. 

The Longitudinal Distribution of Photoelectrons. 
FORMULlE of the type 

P(&)do ac (A+ B cos II) sina fJdiJ (1) 

as a first approximation to more complex forms have 
been proposed as illustrating the existence of longi­
tudinal asymmetry in the spatial distribution of 
photoelectrons. 1 Here P(ll)dll is the probability of 
photoelectric emission between angles IJ and (II+ dB} 
to the ray, A is usually unity and B some function 
of the frequency of the incident radiation and of the 
atomic number of the atoms upon which the radiation 
falls. The angle of bipartition e. is then obtained 
from the relation 

9b (" 
( (A+ B cos 6) sin3 Odll= J. (A+ 8 cos li) sin3 Odll (2} k 

and thfl average forward momentum 

mv cos e = mv i"(A + B cosO) sin3 e cos Bdll 

/[(A+ B cos 9) sin3 OdiJ (3} 

I should like to point out that from another point 
of view the distribution formula (1} does not give 
the information concerning e. and mv cos IJ that is 
ascribed to it. A similar expression can be built up 
from quite simple principles, which, however, preclude 
us from performing any integration outside the limits 
0 to Tr/2. 

Assuming the wave mechanical principle of inter­
ference P(IJ) <x: sin2 IJ and that independent groups of 
photoelectrons originate from a small plane circular 
area of radius b normal to the ray and a small spherical 
volume of radius a respectively, situat ed at the origin, 
we could write down at once the whole probability 

P(O)diJ<x: (A',..a2+fl',..b2 cosO)sin30d9 (4) 
where A' and B' are factors independent of IJ. 

From the way in which the problem i::. stated and 
because of the inclusion of the cosine term involving 
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