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Fig. I. Surface flow patterns produced by cylinder rotation in a monolayer of cetyl alcohol at 20 dynes/em. 

alcohol in its surface behaviour, except that it produces a 
considerably tighter cardioid pattern. 

These observations suggest new methods for continuous 
transfer of films and for differentiating film-forming 
compounds. Moreover, the flow patterns shown with the 
eylinder system may greatly simplify problems in surface 
I'heology as well as provide a means for analysing problems 
in t.hree-dimensional or bulk flow. 
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Hysteresis in the Flow through an Orifice 
DECKKER l described a well defined hysteresis in the flow 
of air through square-edge circular orifices. The hysteresis 
was obtained with orifices of different diameters which all 
had length/diameter ratios of 0·5. He states "It is curious 
that this phenomenon had not been encountered earlier 
in the long history of investigation of the flow of compres
~ible fluids". This phenomenon of flow instability with 
rhe square-edge circular orificc has been reported in several 
previous investigations2- 9 and there is now fairly wide 
'1greement that the main factor influencing the value of 
the discharge coefficient is the extent to which the flow 
which separates from the orifice wall at the inlet edge 
reattaches itself to the wall before the outlet edge is 
('eached'O . 

A discontinuity in the discharge coefficient/Reynolds 
llmnber characteristic for an orifice with a length/ 
diameter ratio of 0·929 can be traced in Zucrow's2 expcri
ments with benzol and again in orifices with various 
length/diameter ratios in the work of Koennecke3 using 
oil. An orifice tested in air by Grace and Lapple4 had a 
length/diameter ratio of 1·0 for its upstream half followed 
by a diverging conical chamfer. The discharge coefficient/ 
Reynolds number characteristic showed that the discharge 
coefficient values were scattered between 0·61 and 0·84 
over a small (5: 1) flow range. Some of the secondary 
factors which could have caused this scatter are discussed, 
including minor pressure pulsations in the lines, vibration 

of the equipment, the surface condition of the orifice 
throat and the orifice approach conditions. Deckker's 
results show a somewhat similar, though smaller, scatt.ol' 
over the entire range of his investigation. 

In a study of the flow stability of liquids in small 
square-edge cylindrical orifioes Northup· showed that the 
relation between mass flow and pressure drop sometimes 
consisted of two parallel curves and commented "Here 
the tendency for the descending flow to jump back to its 
high value, resulting in what might be called a hysteresis 
loop, is seen . . .". Northup also tested a transparent 
orifice and showed that cavitation could be one of the 
causes of the instability of flow. Spikes and Pennington6 

suggested that the effects of cavitation could cause a 
considerable change in the discharge coefficient for any 
length/diameter ratio greater than 0·14. They mention 
an apparent hysteresis in the unstable region and found 
that an orifice with a length/diameter ratio equal to 0·5 
was the most unstable configuration of all. Nakayama
experienced instability in some water tests using orifices 
with length/diameter ratios of 0·799 and 0·944, when two 
different flow regimes were observed, but when air was 
used the instability did not OCCllI'. 

Deckker's work is an interesting extension of these 
earlier investigations, but if stable flow is required the 
practical limitations of the square-edge cylindrical orifice 
have already been established. 
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Shear Elasticity in Organic Liquids 
AT sufficiently high velocity gradients, shear elasticit.y can 
show itself in a fluid by the development of stresses normal 
to the direction of shear. In 1960, Reiner l claimed to have 
detected such normal stresses in toluene at velocity 
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