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strcsses on the end surfaccs, which are not taken into 
account in thc calculation so that the rather close 
agrccmcnt ohscrvc(l in this pilrticular instance may bc 
pnrtly fortuitous. 

The applicat.ion of the similarity method detcr
mines the distortion coefficients of the type a) and 
type b) asscmblies quite independently of one another. 
Since thc two typcs are found to have appreciably 
diffcrent coefficients, a direct comparison, e. g. by 
balancing a steel assembly of type a) against one of 
type b), is now able to provide an additional check of 
thc overall accuracy of the procedure. The results of 
experiments on these lines are shown in Fig. 4, which 
compares thc values of the distortion factors of a 
type b) asscmbly derived in two independent ways: 

i) by dircct application of the similarity method to 
thc type b) asscmbly, and 

ii) by comparison of the samc type b) assembly 
with asscmblics of type a), thc di:;tortion factors of 
which had previously bcen dctermined by direct 
application of thc similarity method. 

It will be seen that the results obtained hy the two 
methods are practically indistinguishable; the actual 
mean values of severa'! determinations of the distol'-
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Fig. 4. Distortion factor of assembly of type b determined by two methods 

tion factor for the type h) assembly are 3.02 X 10-7 

and 2.96 X 10-7/bar for procedures i) and ii) respec
tively. This independent check thus support,s the 
estimates of accuracy put forward in the foregoing 
section. 

d) Practical applications 
Once the effective area of a pressure balance 

assembly has becn measured in absolute tcrms as a 
function of pressure over a givcn range, it is possible 
to calibrate almost any other assembly covcring the 
same range, and using the samc pressure transmitting 
fluid, by the process of direct balancing. In the coursc 
of the prcsent invcstigation a largc numbcr of indivi
dual balanccs of different pattcrns have bccn cali
brated, including many for other users. Balances 
involving piston-cylinder assemblies of types a) and 
b) - Fig.2 - have a lready been discussed. These 
show, for a given fluid, fairly consistent distortion 
coefficients, typified by the values given above in 
sections 4 b) and 4 c). In such cases, it may be suffi
cient for many purposes to take an average figure as 
typ~cal of assemblies of a given pattern. 

Another type of halance in common use, of which 
a considerable number have been calibrated, is that 
employing a simplc piston-cylinder assembly consist
illg of n. h.-onw cylinder combined with a stcel piston. 
This typc also exhibits fair consistency as regards 
dependcnce of effective area upon pressure, the distor
tion coefficient being about 8 X 10-7/bar. 

Calibrations have also been made of a number of 
diffcrential piston-cylinder asscmblics of thc well 
known form shown dia.grammatically in Fig. 5. III 
this typc of assembly thc actual effcctive arca is the 
diffcrcnce betwecn the effective arcas of the two 
constituent piston-cylinder combinations, the uppcr 
combination being varied in diameter to suit the 
dcsired pressure range. The considerations Icading to 
the approximate equation (2.6) may easily be extendcd 
to includc this differential type of assembly (e. g. 
ZHOKOVSKll 1960) and lead to the expectation of a 
distortion coefficient in the region 3 to 4 X 10-7/bar, 
with a gradual decrease as the diameter of the upper 
unit is reduced. Experience at the National Physical 
Laboratory so far has indicated, however, that this 
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Fig. 5. Diagram of differential piston-cylinder assembl)" 

type of assembly does not exhibit the kind of consist
ency found in the case of the simple piston-cylinder 
assemblies. In a group of ten such differential assem
blies coefficients ranging from about zero to 11 X 10- 7/ 

bar were found, with no indication of any regular 
dependence on the constituent piston diameters. This 
may be due to the fact that in many cases the effective 
area is the difference bctween two much larger areas 
so that the effect of any abnormality on the part of 
either of the constituent piston-cylinder combinations 
may be considerably magnified. It could also be 
associated in part with the difficulty of constructing 
such assemblies with the two cylinders exactly coaxial. 
Whatever the explanation, however, it seems that 
each assembly of this type requires individual cali
bration and that the assignment of typical values of 
the distortion coefficient, or reliance on calculated 
values, would not be satisfactory in this case. 

5. The Flow Method 
a) Principle of the method 

The flow method was developed in order t,o pro
vide an independent check of the changes of effectiye 
area of a pressure balancc assembly det.ermincd 1Iy 
thc similarity method, by mcans which would bo 
indopcndent of the (1onsidomt,ions on which t,hl' 
similarity method is based, but which would still 
depend entirely on tho properties of the assembly 
itself without reference to other standards of pressure. 


