Polighed

Sample preparcd by meauns of molecular plating,
stainless steel cathode material.,“solution agitated, (x 750.) No grain
sible

Fig. 3.

mado under exactly the same conditions but with an
slectropolished cathode and with agitation of tho solution.
In this caso no grain structure is visible and we feel
confident in claiming uniformity within thin films of the
same thickness prepared by mesns of vacuum doposition?.

Thoro are dofinite indieations of an inorganic—organic
complex molecule formation taking place in tho solutions
uged. However, such complex moleculo formation
is well known in solvent oxtraction (liquid/liquid extrac-
tion), particularly in the case of uranium compounds®.

As yet the mechanism of the procoess is not fully under-
stood; however, the mothod has also been successfully
applied to tho quantitative deposition of the rare-carth
olements as well as to some of the fission products. In
point of fact there scems to be no roason why the de-
geribod method should not be used for the quantitative
deposition of 80 per cent of the periodic system.
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Oscillatory Experiments with a Cone-and-
plate Viscometer

In rocont yoars tho cono-and-plato viscometer has been
uged with some sucecess in the measurement of second-
order effects in elastico-viscous liquids. The relovant
experiments are usually porformed with a very small gap
between the cone and plate and at speeds low enough for
inertia effects to be ignored. Under theso conditions
it can bo shown, theoretically, that when the motion of
the liquid is esused by the rolative axial rotation of the
cone and plate, the resulting flow is of & simplo-shearing
type with no secondary flow, the rate of shear throughout
the liquid heing constant. The cone-and-plate visco-
wmeter ig, therefore, a convenient instrument for investigat-
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ing the behaviour of elastico-viscous liquids in a simple
shearing tlow.

1t is becoming increasingly popular to adapt the cone-
and-plate viscometer to investigate the behaviour of
elastico-visoous liquids in unstoady flows. The cone is
either given a small amplitudo oscillation about its axis
and the effect on the plate recorded, or vice versa. Since
viscomoters with other geometrics (the coaxial-cylinder
visecometer, for example) havo been adapted in & similar
way and have proved vory successful in the invostigation
of the linear timo-dependent behaviour of elastico-
viscous liquids, it would appear natural to attempt to
use the cone-and-plate viscometer for a similar purpose.
However, to my knowledge no satisfactory theory for
oscillatory flows in the cono-and-plate viscometer has
been published; which is not surprising, since there is no
golution to the oquations of motion (oven for a purely
viscons Newtonian liquid), which represent a regular
transmission of a sinusoidal disturbance from the cone
to the plate, or vice versa. It is assorted, therefore,
that the conc-and-plate geometry is not a conveniont
ono for the investigation of the linear time-dependent
behaviour of olastico-vigeous liquids. Instruments with
plane, eylindrical or spherical geometry are to be preferred,
gince eonsistent theories for oseillatory flows in such instru-
ments are to be found in the literaturo.

K. WALTERS
Department of Applied Mathematics,
University College of Wales,
Aberystwyth.

Optical Measurement of Oil Film Thickness
under Elasto-hydrodynamic Lubrication

THE use of Newton rings for the measuremoent of oil
filin thickness in point or line contact i rendered difficult
by tho similarity of the refractive index of normal glass
and oil. For this reason it is usually applied when the
lubricant is not oil (Skinner! used glycorine) or when
one of the surfaces is not glass. Recently, Kirk? has
used interferometry with ‘Pergpex’; this limits the
pressures obtainable, and the poculiar characteristic
of elasto-hydrodynamic lubrication, namely, the enormous
increase of viscosity with pressure, does nol operate.
However, by the use of gpecial high rofractive index
glass (Pilkington, p = 1:93) wo have obtained Noewton’s
fringes with a rotating 1-in. steel ball loaded against
a glass plate. Tig. 1 shows typical results; the con-
striction at the end of the eontact zone i8 clearly visible.
The load on the ball was 0-815 kg and its surface speed
12 cmfsoc with castor oil as lubricant. The diameter of
the static Hertzian contact zono was 224 x 10-%2 em,
which ig shown in Fig. 1 to give the scale. By inereasing
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