
(1 

f 

1-

1-

h 
c 
e 
11 

" 

n 
1', 
l' 

') 
n 

n 
,I' 
" 

II' 

·s 
l 

it 
I' 

',d, I 
SII . ~ 

st 1','SSl':; on the ('lld slIl'facl's , whi('h an' not lakl'n illio 
<I"( 'Ollnt· in III{' (,lIlC:lllalioll so thaI. the rall",1' ('I()st' 
:11!, 'l'l'nH'nt ol'''' ' I'\'(·d ill this pal'ti(,lliar instance mn~' 1J!' 
p;ln Iv f'OI'I.lliIOUs, 

Till' apllli('ilt ion 01' (.11(' sim ilnl'it.y l\1C'thml dde\'
milH'S the disLOl'tioll cOl'f'fi(;icllt::; of I he t,vpe :L) all(! 
t,l'pe b) ilss('miJlil's quile indcpenrlently of one anot.hcl', 
:-;i lice Ilw two I.,I 'I)(·s nrc fOllnd t,o h:we n ppreein,bly 
.lilrl' I·('nl c(wi'li('il'nls, a direet cOlllpnrisoll, e , g, hy 
halanl'ing i\ s\('l'l ass(,lIlhly o[ type n) agaim;t, on(' o[ 
t,I 'I '(' b) , i~ now ;1.I,l c to pl'ovillc an :Hld it.iol1aJ elleck of 
Ill!' O\'('rall :1(;('111':1(',1' 0[' t.he procedure, The resultH of 
('x Ih'ri Illl'1I1 S Oil I hesl' Ii ncs :trc shown in Fig, 4, whieh 
(,OIllP:lI'('S I it(' I'alut's or Ilw distortion {'acton; of n, 
lype il) nssl'lllhly dC'l'il'('(! in I,wo inclcpencl ent wnys: 

i) hy din'c.1 applieal i011 0[' the simi/;1rity method to 
til<' IYIl(' h) asseml)ly , :l.nd 

ii) h,l' ('DIIli',ll' isOIl of t h(' ~alll(' (',\'1)(' b) :l.ssell1bl,v 
lI'it h as'i(,llll,li('s (lr tyP(' a), Lit(· dislorl iOI\ I'actol's or 
whi('h had pn'l'iol1sly 1l('('1\ dl'!c'l'min('(l h.1' din'et 
:lppliC'nlioll of Ill(' similarity method, 

It will be .~een that, ("he result,s obtained by the two 
methods are pmeticnlly inciistinguiHha,IJle; t.he actual 
1I1('ali l'alllr'S or S('I'c'l'i\l dPl,el'll1inal.iol\s of the distol'-
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Fi~. ·L nbwrtioll f;\ ctc,r of a~:-:crnlily of type b dctcrll1,incd by two methods 

tion fador for the tY]1(' b) aSHemhly are 3,02 X 'lO - 7 

and ~,!l:) X. IO- 7/ba r for procedures i) and ii) respee
ti\'('I)', This ind('pcncl('nt check thus supports the 
('stimates of accnrae.v put forward in the foregoing 
:';('('tion, 

d) Pmcticill applicfltions 

On('c t.he effective ,11'0<1 0(' a preSRlll'e bai:Lncc 
;\s~;elltbl,y has becn measured ill a,bsoillte tCt'lllt:l a,s a 
('unc:tioll of' pressure over ;L given mnge, it is possible 
to c;l1iumte <llmo::;t ;1I1Y other a::;semuly covering t.he 
";;lIHe rang-e, an(L u:-; ing the same pressure tran::;mitting 
fluid, by the pl'OCe5S of direct b,1laneing , In the course 
of thc pl't'';(,lIt invcstiga,tion ;1 large number of indivi
dllal I):tian('e,.; or difl'el'l'nt patterns howe heen eil,li
tll'al<'d , iJl(:iII<iillg J11:\IlY ('or ot.hel' IIsers, l~n1al\(' e;; 

illVC)ll'illg pi,.;lolI-(;ylill(kl' ass('milli('s Ilf' typL'S :L) alld 
b) - I"ig , ~ - II:I\/e alrl'itdy beell dis!!lIsst'd, Thesl: 
,,!tO il ', rol' a ;!il'l! 1I filii.!. I'airf.\' ('OIlRisLl'lIl, distortioll 
('o"n i('i(' IIIs, lYI,ili(',L by t I ... I'alll('s ,U;iVC II above in 
s('( 'li,," s ,f I) ) :lll(l 'f, (:), III sllch (':lses, it m,~y he sllni
"i(' llt I'DI' 1\1:111.1' PII I'!',,';('S 10 lak,' <1 11 al''-'I'ag(' flgllre 1114 

IYIJi,':.i "I' iISS(·I\.!>ii,·s "I' a gi l" '11 1':1111'1'1\, 
_\1 1,,1 111'1' typl' of' b:Ii;1I11'l' ill ('Ollll\lol\ list'. of whi..Jt 

a (',,"sid"I'aill(' 1I1111llwl' h;II'" 1'("'11 (',liilJl'ntl'd, is thill, 
('llIployillg:l ,:illlpk pisf " lIl-!:'yli IHll~1' :l>:sl'l\lbly oOIl>:isl,
illg 01' a l'I'OI IZ(' !:ylindC'l' ('oillbined wiLh IL stucl pi>:I ,OII. 
This Iyp(' also n,hil)il:-. rail' l:OI\SiSll'III'Y 1\S r{'gllrds 
tit'jl(,IHI('IH'l' of effective area. lIpon prt'ssure, t.he distol'
tioll ('o('fficiC'lIt beillg about S X 1O-7/bar, 

('aliill'al,inns h ;)vC' otIS!) bcen lllitde of :l llllll\lwr of 
diffel'(,lIl ,i:lI pisloll-(:ylinder HHsemblieH of tht' \\,(·11 
known form sholl'n diagrammatically in Fig, :i, III 
this j''ype of assembly the actual effect.ivc ar('a iH tIl(' 
difrcrnnce bcLwcell thc effective (l,!'eaH 0[' I he two 
conHtitucnt piRton-cylindcr comhinationR, til" upper 
combinat,ion h('ing varied in diamctC'r to Rllit t.he 
desired prcssnre ra.nge, The eonHi(!eratiolls kading 10 
the appl'oximaLc equation (2,6) may e:u;ily b(' ('xtelldcd 
1',0 include this (liffcrential t.ypo 0[' 1tRscml>ly (e, g, 
ZHOI\oVSJUT 1 %0) a.nd lcad to I,he ex peetation of' a 
distortion coefficient, in the region :~ to 4 X 10- 7/1lal' , 
with a gradual deereaHe as the (liamet.er of the upper 
unit is reduced, .l·;xperienee at the National ]>hysical 
Labom,tory so f:11' haH indicated , howev('I', t.hat. t,hiR 
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l'ig, 5, Diagram of differential piston-eylinucr assombl)' 

type of assembly does not exhibit the kind of consist 
ency found in the ea.se of the simple pistoll -cylinder 
assemblies, In a group of ten such differential assem
blies coefficients ranging from about zero to 1. L X 1.0- 7/ 

bar were fonnd, with no indication of any regular 
dependence 011 the eonst,it.uent piston diameter~, This 
may be due to the fact t,hat in mILlly cases the cf1'e(:ti ve 
:tI'Ci~ is I,hc difference betwoen two mlleh larger arC:1S 
so l,hILt t.he efleet 0(' any aIJnornmlit,v on I,he pilrt. 01' 

either of the constituent piston-cylinder eombimttions 
may be considerably magnified, It could also be 
associated in part with the difficulty of eonstrneting 
such assemblies with the two cylinders exactly coaxial. 
,Vhatever the explanation, however, it sct'1l1l:! that. 
eaeh ;~ssnmb]y of 1;his type requiret:l jIHlividliiti enli
bra,l,ion and that j,/IO aSf;iglllllent, or Lypie,.l vnlllo,,; of' 
tho cli:>tortion eoef'ficinnt;. or relinn(,0 on clll(' lIlnled 
va,itll's , would not be snt.i::;f'act.ory in I,his ('ase, 

5. 'l'h(\ ]"low ]\lot,hocl 

n) "ril/roiJiII' oj the' II/('/hor/ 

Tho floll' Ill'" hod was d!'Vl'lOj>I'd ill order to pn>
vid(' :III incl('pl'IHiI'lIl, oheek or tlio ('hangl'''; of' dl'el'lil'l' 
arl';~ 01' a PI'('SSIII'l' 1>:111t1l(,(, IIssl'lllbly dd('l'lllilll'd ],~ ' 

III<' similnl'ity 1Il!'1 hod. hy Illl':lns whil'h \\'" lIld ll(' 
ind('IH'I\ ,IC'lll, 01' (.Jill (·onsid(·rlll .illllt4 Oil which I,hl' 
silllilal'il,.\' Illl'1 hod is bnsed , bilL whil'h wOlild sl ill 
de» 'IHL ontirely 011 Llle pl'opel't,ies of the n::;s!'lI\bly 
itself without reference to other standard:;; of pressure, 

I 
I 
I 

I 


