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• \',,1. 1 
.\(1. :.! n, s, ]),Il)SOX C't ,'1,1.: D('vdoPIlH'llts in th(' l \ ccllratc i\[nasllrcl11cnt of High Pressures Gl 

\\'il" Iwld \I'ith :t tight pr('s~ lit, in all oute'r jacket, and , t,o 
ill\'('~tig;ltC til(' ('Il'('l'! of tilt' 1;11 11' 1', I l'ols \I'[' re mad(' hoth witlt 
tk' 0111('1' j:u'kl'l 0(' till' ,'oll1p"risoll ilRs,'m hly of Ihl' Rltlne 
III"tel'ial (t tl n!!'Tt'n) ,I S the' inlH' 1' blo(,k, and also with,'1, jaeket 
"I' Iti,dl l<'nsill' stc'('1. 'I'11I's(' two tll'l'angl' lllI 'nts HhO\\'('d 110 
"I'Jll'l" 'i ilhl(' c1 il1"'I'l'llI'" as l'I'gill'cis th" distortion (':w t(J1', 

,\ 11 di:llllc' ll':l l nH':tslll'l'nlt'llls 1'I"l'li rl' ci on til(' pistons and 
",I'lind,'I" \1 ',' 1'(' "itlTic,d ') 111 in t il(' 1';lIginl'('l'ill~ .\I (,tl'Olo~y S('('· 
lion or lhc' Slalidards Dil'isinn or the :\aLiollnl I'hysit'a.l Lld,H)· 
rill 01',1' h,l' ciirl'1'1 " OIlIP:1 l'iSO Il wil h hi)!h qll:1lity 'slip gallgeR. 
1111' siz,',; or \I hil'h ,II'C' k1l,O\l'1I 10 nholl \. Lj()-': ill ( + 0.02.) /lIn) 
(:\1' ]. ,\nll. 1:('1' , I!JI!I: '1',IYLt-:Hs":-; I!l.-)t,). 

'1'1", Illilin I'ilrl or ti. c' I,md on thl' piston \\':1S npl'l i<,c1 in t,he 
rnlllili:tr Ill:tll ll('r hI ' :1 111111"'1' 111 :\S';,''; ,bll'kc'e! on n l'ylinclric'al 
<':1rri,'r ti l' l h" ()\'(' rli:tIlg tyl'l' slll'l'l1r!t-d on t hI' IIppe-r l:nd of the 
pislon hl' :1 slt'('1 hnll. In orci('r to l11inil11ise rril'lioll the /I 's('lll· 
hlips \1'(,1'1' ail"I.1''< op('ralc'cl lI'ill, th" I'i,tllil aile! lonti s,I'st,'nl in 
1"\'1' !'tItnliol!. Th(' ~ I'l' ('d "I' I'Ot:ltion i~ not. in g"lIl'ml ('I' itieal 
I()!' :\ss(,l1ll1li,'s oj' tilt' (,I'I"'s IIspd in t.h(' 1"'('~(' n L IIH'tlH IlI'I.'nH.'n(~ 
hilI rill' (kfillikllt'ss II sl'('l'd in Ihl' mngo :30 - 40 I'l'v/nlin WitS 

IlIll'lnall," adopl"d, l'isloIH',I'l incic ' I' nssl' lllhlil's o('!'IIHionnlly 
l';o.hil,it illll)lI1:doIiH ('I1',,('[s dill ' til Hiliall 1ll'lil'nl ('n'Ol's on I,he 

l \ S w as mentioned earlier the distor tion factors for 
assemblies of th is type ma,y he very closely represr n­
t-rd as linea.r functions of t,he a.ppliccl presstlrc, the 
di;;pel'sion of 1,he eXjll'l'imental points rarely amount­
ing to more Lllan :1: I part in 105 . 

It will also be appa.rent that for n. gi \' ell fluid till' 
cli:-;tortiOIl eoeffieien t.s for aasem,b lies h aving diffel'('nt 
cylinder borl's me very similt1r, the eO(,f(jl'ient, j, s 

ueing IlnJ'Jnnlly in t,ho region 4 X to-7jbar, The normal 
mantlfnrt,uring t.okrances on this type of asscntiJly 
ReCn1. t,o in vol ve li ttle v:1riation in the d istor tioll 
roeffieient, t,he vn lnes for a. substa.ntia l group for t.he 
same transm i tJ,ing fluicl having been!ouIHl to va.ry hy 
Qn lY,a few ..I!el'e~~li , 

A point of int.ol'eflt MiseR tll connection wit.h t.he 
nRe of different, fluids , when , as illustmted in Fig. 3, 

piston slIrl':I"" oft('n 1'"rl'(Ted to as "(,Ol'kHGJ'l' II'in"" - whil'h I 
ha\'!' 1111' l'I1'('1'\ orlldciing a sl'"l'illllH 1'()~110Rit.iv(' or 
IlC'l!:ltil'(' :\,'c'ol'cli ll l! tn th, ' din'di,lll or rotlltilln .. to thp lont!, 
Thl'S" I'lk"ts :lI'C,' " :Isil,\' id('nlilipd alld in Ol'ti,'1' to ('Iilllinnt(' 
1III'ni 1II1 ':"<ln'('IIIl'nls \1'('1'(' :l11I';\,l's In:lIk IIsing hoth tiirl'dions 
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or ml: ""1 . and lilt' 1I1l';\1l "",~,Rfililil,v 
sho\\, j ll~ :l ( 'OIlSI{ enl ) t' «(" fn'(' 0 ;1:-;\ 0111 'V of thiH killd 
\I'oldd 'ha I'" he('n ]'t'jl'\,tt-ci :~ IInsllitah'i" ('or nieaSlln'"\('nt~ of 
th(' :I,'('III'a,'." "nd 1'c jll'odnl'ihilily nl'tNisar,V rol' t,he pl'es('nl 
work. 

[n l':llT,' in;,! 0111 till' lIal:llH'ing ('xpcl'i ll lC'nt,s the fall of the' 
pi,tllns "ns olh('I'\'(,d pil h,'1' h." I hc' II};(' or opt i('allllngnili('at ion, 
01' ('1,'( '1 ron i\'all,I' IIsillg ,L ('n pa('it n n" C' l1Wt hod, 

'I'1lC' nOl'lllnl jl l'al'l il'(' ill takin!! OhSl' I'I'ntiollR 01'('[' a,n,V giv('n 
mngu or 111"'''111'( ' W:1S lii'sL to tak[' It sl'I'i,'s in I' ising o)'d('1' of 
pl','"snl'C' alld to rolloll' this!ls snon a~ possihle by 1\ I'('peat in 
([(-sc('llding (11'111'1', In ;,!('nl' l'al t hese scril's show('(1 no s,I'stemltt,ie 
di'Tr;,!l'nc,' nne! hystcl'csis df'pcls lI'('rc n('gligible, Th(,l'e \\'as, 
hO\l'('I'CI', 0111' I'xC'C'plion to this rull', 'applying to comparisons 
im'oh' jng the- tllngstl'n bas(' m!lterial :Lt pressur('s n,bove about 
:l(JOll h,ll'~ . In 1 his {';ts(' the risin~ sC'ries of points 01'C'1' the uppcr 
part of tl1\' ]1n',;~uw I':1n):;1' showed n, tendelH',v t.o curve a\l'uy 
from tile initial titmight line in the sense of Ml abnormally 
large int'1'('asc in area on t he part of t he tungsten assembly, 
This ahnormal COmpOl1l'nt of the deformation 'rccovered only 
I'C",\' Hlo\l'l~' on removal of the pressure, !l,nd it wati found tha,t 
if. "ncr 0xposure to till' maximum prestinre, ,t relat.ively rapid 
sl' l' i('s I)f 1'('illlings lI'ns taken in descending order, these appl'Ox i. 
mat('cl well to n st rai~ht line \\'hich , moreover, wa,s sellsibly 
]1:l1':11101 to the initin,ll'ortion where h~lstercsis lI'a,8 not appl'e· 
ei,~blc , As al1'l':tcly pointcd out" t.he ('lastie consta,nt lllCaSl1l'e­
ments on tlH' tungstr-n base alloy showed vcry sim jlar cha,me· 
\(,I'ist il's, \\'it It tlnelasLie clTect,s ov(,r the higher r:tnges of HtrcHS 
l>ltI I'l't)l'iliing I'c'nsona hi)' consist,enL ,,:tliles of t,he (' I,tst,il' 
11I()(/JilIIS Crolll til(' s('r il 's or n';lClill~!i 1:11\('11 ",it.1l ciilllinish illg 

~II" ' ,", I t, ,, :IS ,'Ilnsitl"I'"tI j ll ~ liliilhl, ' , 11"'''l'fol''', til 1'4';,!i \"c1 tltc, 
tI" " "'I"lill ,:~ S!'l'i,'s "" h"in:! r"il'II' l'('I'I'I'>{, 'nl,,1 iI'" "I' t h,' I'lnsl,i(' 
1",It'1\ i,"11' Ill' 11",s,' "S"'lIlhli,'~, ill S ll I'"':ls tltis ('III,'I'S illtll I ltc' 
:-;illlliaril." pnli.·(·lltln '. (hi llii :-; h:l:4 is IlIt 'liS lIn'UlI'llI s witl l tilt' 
st<,,'1 :lIltl IlIll,:!sl,'n :1's","hl i,'s \\"'1'(' ,,~t"IHlt-d 111' tv th .. I'('gion 
Ill' litllill t."r~ , Till' 1'l':\('.licabilit,l' or usillg SOIllO nlOl'l' n"'l'nt,l.\' 
"ewlnped allo,l'ti of high nlOdultls is being considered [01' 
]h1s,.;ible funhl'l' cxtcllsions of the method . 

J. llesnlts of tho Similarity Mothod 
a) J[ Clt,NII !'rlJl«n ts involv ing two mrtten;aZs /01' th e m,nge 

np to :3(J00 (m!';; 

SO\lle aCColl n t of t.he c:1l'lil'r m easurement.s in t.his 

''' 'I'il'S has ]Jccn givcn in 111'0 fOI'llll'r p:1IH' r:; (f),\))"o).' 
I !l.,),) , I !) ,)~) but fo r (;olllpl('{,cness the main fea t.ures 

:I rc ';1 IIll\lla riscd belm\'. 
Fig, ;{ i ll ust ra tcs (;ho l'l'sltlts obtained \l'il h ;] series 

(II' !,j,t <lI1'( ',\'lilldl'l' :lss('mhlil~!:i oC type iL) - 1!'ig,:2 -
' "I (' ,'l lIg thr('( ' dilfcI'C'n(. rangcs of pressnre. Thr chan· 
~('" ill (;il'c'l'! iI'\' l1re:1. aro shown as pn.rb> in I.O~ of t.he 
an'a at 1.('1'0 pr('ssure, ;LIllI in t,IVO cases reslIl1.s are 
;!i\'('11 fOl' diO'I'I'<:llt tmm;Jllit.ting fluids. 
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Fig. 3. 
Distortion factors of n group of steel piston'cylinder assemblies of type n 

;;()nl(: Vill'in.t,ion of' ( ,1)(\ e!i;;t.ol't.ion (\o(\f'fic;ient llW,,V 0(;(1 111'. 

1(, WOlti([ RCOlll 1.1111.1. t,ll('RC ld]'I'(:l,>J JlHlRt. 1)(\ ('()nn('('( pcl 
wi t.1I <lil1'I'\'(\\I(:('S ill (,110 f'UIlt:1.iOIl;) 1 f'OI'Ill or Clio (k]l(\I1-
cI('IHI(: or j,J](\ (;oe f'li"i( \1l1i or visuo;; iLy IIj )()n JlI'l 'SStl l'(' 
a,ne! i 1 s l'estll Li nf{ ill fllwnee on Lhe pl'CSSU 1'0 d ist.ri iJut ion 
in t,he interspace between piston and cylindcr, In Lhe 
discussion of the formal theory of the pressure balance 
em'Jier in this pa.per the effect was exa.mined of assum­
ing t.hat. t,he components of the melia.l difiplacollll'nt,s of 
t.he surf.wes of t he piston a.nd cylindpr at 11 g il'{:n 
posit,ion cluo to t.he fluid pressure in the intcr:,parc 
eou ld be tn ken a.s proportiona.l to t.he pressure at, t.hl' 
S;1111e posit,ion. HCHaons were adduced t.hat this nssump· 
t,iOIl \\'as unlikely to be much in error in t.he easo of t.hc 
pistoll, but was less secure in t.he case of the cylindcr., 
It is :1.11 imtHedinte consequence of this assumption -
sec equnt,iol1 (2 .0) - t.hat the distort,ion f, ;c,t or j:, 

independent, of t,ho aetna.! pressure clist,rill1lt ion ill t hI' 
int.er:;pa.('c, a,l1ll RiloulJ t h erefore be indepcndent or th,' 
t.ransmitting fluid , The experimcntal l'rslllt:s t,I\\1:< 
provide o\'idencc tha.t t,he Itssnmpt,ion in qllt':::l ion i::: 


