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he Surface Tension of Liquids 
by Using the Vertical Liquid Jet 
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Lately the present writer has derived the 
following theoretical approximation formula(s) 
for the "starting critical flow rate, Vc ", the 
lowest flow rate necessary to change the trip-
ping flow of the vertical jet into the laminar 
one:

(1)

where r is the inner radius of the nozzle,γ,

the surface tension of liquid, and p, the

density of the liquid, and this formula proved 

to be accurate for the nozzle of the radius 

less than 0.05 cm. experimentally. Using this 

relation, one can calculate the tension of the 

surface that is newly developing. 

Experimental Results 

The liquids used were of the 11 chemical pure"

grade. The capillary nozzle that was drawn out 
of a glass tube was about 10 cm. long, having 
the circular tube section of which inner and 
outer radii were 0.0375 and 0.1102 cm. respectively, 
and it was fixed in the direction of the gravity, 
joined by a short rubber tube directly to a glass 
siphon that was dipped into the liquid in a 
large glass reservoir (about 12 cm dia.). 

The rate of the jet flow was regulated by 
changing the level of the liquid, or by sliding 
the reservoir upwards or downwards. The value 
of Vc was estimated from the volume of the 
liquid that ran down for ten seconds after the 
first development of the normal laminar jet flow, 
and was always accurate within 0.001 cc. per 
second at the room temperature. 

 The results are listed in Table 1. The
values of ry calculated by the formula(1)and

those of the static surface tensioa,(2) γ0, for

most liquids agree very well; but the reason 
why some anomalies, such as for water, 
chloroform, and carbon-tetrachloride, occur 
is yet to ke known. 

Therefore, this method could be used, if one 
were very careful for measuring the surface 
tension of liquids, the degree of accuracy here 
being at least 97 or 98 percent. 
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