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The purpose of this communication is to give &

preliminary description of & new method for estab- .. -

lishing the ocalibrations of prossure balances which
has recently been developed at the National Physical
Laboratory. In measuring tho change of effective |

‘makes use of a quite simple principle of similarity as Sahl
applied to prossure balances of the same dimensions-
but eonstructod of difforent matorinls, If wo considoer
two piston—cylinder assermblies of the same nominal
dimensions but of materials the elastic constants of

which differ in a known ratio, then in certain circum- . "

stances, considered in more detail below, the dis-!
tortions, under applied pressure, of the two agsemblies
will remain proportional to one another throughout

the range of pressure concerned. Under these con-. =~
.ditions, and neglecting small quantities of the second ' =

order, we may represent tho effectivo areas A and B ;-0
of the two assemblies at a given prossure in the form: ..*

A=Al +af(P); B =Bl +BAPY
In these expressions 4, and B, are the (nominally

oqual) offective areas at zero pressuro, o and B aro
constants inversely proportional to the clastio moduli
of thoe two matorinls, and £(1°) is an unknown function
of tho pressure, P. Tho ratio of tho two effective .
aroas will bo given, to tho samo ordor, by the "
exprossion ¢

“ AIB =A4,/B{l + (@ — B)-f(P)}
This ratio is easily determinod by balancing the two

assemblies directly against ono another, and this .-
procedure determines the quantity (¢« — B)£(P). « -

The quantity «/3 may be obtained from direct

 measurements of the clastic constants of the two

matorials. These two procedures thus ehable the
absoluto value of the change of effective area of each

of the piston—cylinder assembliocs t0 be determined. . -

For the theory outlined above to be valid, a
number of conditions must be satisfied, both as
regards the materials and’ the construction of the
assemblies. Since two independent elastic moduli
will be involved in a somewhat complicated manner
in the distortion of each assembly, true proportion-
ality can only be achieved if both moduli are in the
samo ratio—in other words, the values of Poisson’s
ratio for the two materials should be closely similar.
As regards construction, the forms of the internal
bores of the eylinders, and of the pistons, must he
closely similar in contour, since otherwise the dis-
tributions of pressure in the gap between piston and
¢ylindef~will not be the same in the two assemblies.
The similarity principle also requires that the gap-
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' area of a balance as the pressure is raised, the method. 7
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