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]>rol):II JI," :ll'O";(, fro II 1 l ,hl' I':ld t II:Ji I he t r:lIl};mit,j,ing 
11(lid,.;. :111 hClllgl1 nominal ly :-;illlilal' Illixllll'l':-i. wel'e not. 
adll:!ily id(,lll i(·:II . a,.; wa,.; :l!ljl:1J'('1l1 from difl()J'(mce~ 

of' \ 'i~c(),.;il.", 

I)) C()lIIjJ(/(i."'J/1 I{'ilh. the 8imiln}'it!! m.e/'hud 

'1'1(' most imporr..lI1t asped of the' flow met,hod as 
:-i() fal' :lppliell i . ..: it~ "nltll' as ('ollfil'll1nl,ioll of t.lw rcsults 

"htllilll'll by till' "illlil:1l'il,Y II H'tilod. 'I'bi s comparison 
i ::; ,,11<>\\'ll, fol' t.ho t\\'o (':,:-iC'''; ('ol1oii<inl'cd , in Tab. :l and 
in Figs, li <1n(1 7.]n ('(wll [,IISl' th(' :-inlllC pist,on-eylindel' 
a,.;,.;('mhl.\,. and the same jrall~mi L I ,ing fluiJ , w ere used 
ill t IH' (lei (!l'Ininnt)ions by ('h(' Lwo nwLllods. Although 
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l" i ~ . G. COlllp ..... l'ition of tiistortion fnctors dct{'rmincd by the simiJn.rity and 
Ilnw IIlcLil0do. Assemb ly of cype a with mineral oilmixtul'o A 

j,hc agl'('CntCnt i:; very close in both cases, the eontil'· 
111:1tiOll i" especially impol'tunt in the euse illustr ated 
in Fig, 7 \\ 'hel'e the press ure , and t h e corresponding 
(li::;tort.ioll factors, coy er the widest rnnge. The flow 
mcthod confil'mt; not only the value of the distortion 
coefficient, wit.h agrcement to the order 2 or 3 % In 
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Fig. 7. C011lp.'lri:-'oll of distortion factor;:; determined by the similarity and 
fio\\' IlIc'thcHls , .\sscmbl), or Wpe " with lI1inero,l oi l mixture n 

both ('a:-i(''';, b111 a l>;o the fact that the distortion term 

i" ac(;ul'utel .\' l'cprescntaulc as a linear function of the 
'pp lie(l PI'C's::;Ul'e. The flow met-hod shows a slightly 

,illl'rca";l'd dis[lcl't; ion of the e xperimental points, which 
j,; Imli(',Yc(i to 1m due to rcs idua'! u nccrtaintics in t he 

ti!mpe'ratmc of the assembly . It has been noted that 
lite' ClJl'l'l'diOiI 11 '1'l11'" [21 /1 do lIot, (l il l'u r g l'eaLly from 
Illlit,'" !,tll it, i:-i j'CJlllllil hal t il(! illC;h l:-i i')11 or t,lli;.; CllJ'rl)C · 

t j.1I1 Lldlll' ,!.!;i\'('''; ,t ~I",dl 11lI( dC'lillit(' impl'ovc!l1H.mt; ill 
111l' a~n'I' IlWt1t with the :<illlil,"rity method. 

Thc' J'V";ltlt,.; of thc~e (" )lHjlariso n,.; th(')'(' forc support, 
t!1\' (',;tilllate of ttecul';l(;} 0(' the meaiilU'ell dilOtol'tio l1 
('Ill'i'iil'i('llt::; ,tIrc,,(l), aI'ri,-ccl itt U:-i a J'csul t of t·llC di;;cn::; · 

"iOll in ;-\('('Liol1 .j. Il, \ 'il.. t ll:t1. Ihl's l' co0l'fieient.g ;tIT dc-
1l'l'lllil\1'll to ahout, ~(X)' 1\11 Cl'l'O l' or th is magllit,utie in 
I he: clic;(.o)'Liol1 ('()C'i'lie ienL would imply all e rrol' of " bout, 

l par'L ill 10,j iii the (dl'.'cLivo a rea of t h o assemuly at, 

lUOO bars compared with it::. valuo a,t zoro pressure, thc 

( '1'1'01.' inert'<ts ing ill proporLioll to Lite applie(l 111'(';;>:\11'( ' . 

The V(,I',Y close agreemcnL betwee n ('h(' flo\\' 
mcLho(l <tn(l (,jIG simila.rity metho<l up to t h o region 
of 'I!)oO Uitl'S suggests that the flow method , or one or 
t he other methods based on the sa.me general prin
ciple, ma,y have usefu l ltppIieations in t,h e furt',h c r 
extension of this work to higher pressures. 

Acknowledgements. The ttllihors are glud to neknOldC'cigo 
the ready n;;sistnnce provided by Mr. H. L. Cox, '\[1', , \, F. C. 
BltOWN all(1 Mr. i\1. I". MAJtKflAM of Lhe l\f(1.lel'inIH :-ir(;( inn of 
the na~ic PhYHies Division of the Laboratory in t.ile Jl) 1'n~t ll'r
mcnL of clns~ i c const,1l1Ls 11nd on mall.\' qucHLiollS in voh' ing 
cll1s(,if' Lheol'Y, The speGi:\l pi ~(,()n 8 ,\nel eyJindorH nt'('d('<1 in Lht' 
1IH\lly tliGaSUl'e lll CnLs cl\rrieu out WCI'O c:onH~l'tlC ' L(' <I ill Lil o 
Labol.'lLLory'1l pl'l!eision workHhops. a lid Hpl!cil11 a uk 1I0\\'II'dgl" 
Juent is duo (,0 Mr. 1':. f 1. PrNN 1\11(1 t h(' 11\1,(\ MI'. ,J, I~. \\'11 1'1'1': 
bof,h on IWI 'OI(lIt of' 1,lwil' lI,dvic:e Oil vlIl'inllH pI'IlIJIJ ' IIlH lIl1d I,it" 
vOl'y (' ILl''' I'll I lI,nci I'l'I '" iHO (:IlIIHLJ'l ldiollld work illvolvl,d, Till ' 
IlHHiHLlIlI(:< ) or HovI'ml 1I11'lllIH)I'H or I,it" 1': 'lg illl:('l'ilJg ~1( ' l. l'olllg'y 
~('oLillll o r Lho :)l a, lId 'LI'<l H l)iviHiOIl or 1.11(1 l.n,fo" .... ""I'\' ill IIl1l k il '" 
tho highl.\' ILI'C'III'ILLo di),IIH'Ll'II,1 IlU 'aH IIl'C'IIIl ' III,H on i)iHI,IlJ)H 1I 11 ~ 
cylimic-I'H haH ",IHO h"I '1l a,n inqlCll'f ,II,III, l'old,l' ifouLioll 1,0 LIIl\ \l'ol'k. 

Tho wOl'k ci('Hlll'ilH'd ill Lh iH I'll !l(\ 1' f'OI'lIlH 1'" 1'1, or 11\(, 1'0· 

Hl' Il.J'(!h pl'Ogl''''Ill11Hl or 1,11(1 Nnl,iol lJl.1 l'itYHi(,ld LII,hol'lllol',Y. nIHI i" 
[lilblished by porn liHH ioll o( (,110 Din·('LuI'. 

Rcfcrrllcl'S : Alllt'l'. ::loco i\l(lch. I~llg r~. , Iksl'lIl'(.: it 1'1I1>1i · 
ea,l,iun, Pressure-ViscosiLy .Ikp. Vols. 1 I1I1U I l, New ~ 'o l'k 
H153. - J3AHTON, lVI. V.: J . Appl. Mecllltnics. Tmlls. l\m. ::;0<: . 

lUeeh. Engrs. S, A·97 (1941). - BMTTn:. J. A., alld W. L. 
EDEL: Ann . Phys., 11, 633 ("1931) . - 13B1'1'E1''1', C. 0., and 
B, VODAR: Rep. of High-Pressure Measurement Symposilllll, 
Am. Soc. Meeh . Engl's ., New York, November 1962, 36:'). 
(Butterworths, W ash. 1963). - BB'l''1', K. E " P . p , HAYES, and 
D . l\'I:. NEWITT : Phil. Trans. l~oy . ::loe. (A) 247, 59 (lD54) , -
13ETT, K . E., and D . 1\1. Nl;WI'l''f: Rep. of Symposium on The 
Physics and Chemistry of High Pressures, Lond ., June 1962. 
99, Soc. of Chem. Ind ., Lond. (1963). - HmDO)lAN, P. \y , : 
The Physics of High Pressure. London: Bell 'l!)52. - 131ww1', 
A. F . C., A. G. COLE, and M. l~. lILUU;:J[AM: Nn.turc (Lonel.) 
180, 1254 (1957). - Cm~EE, C.: Trn.ns. Cambridge Phil. ::lac. 
XIV, 250 (1889). - Phil. Mag. (6) 2, 532 (1901). - CRO;\r;\lE
LIN, C. A., and E. I. S~rrD: Comm. P.hys. Ln.bty. Univ. Leyden, 
No. 146C (1915) . - DADSON, R. S.: Nature (Lond.) 176,188 
(1955) . - &P. of Conf. on Thermodyn anUc and Transport 
Properties otFluids, Lond., Inst. Mech. Engrs., 37 (1958) . -
EBERT, H.: Physik. Z. 3li, 385 (1035). - Z. a ngew, Phys. 
], 331 (1949) . - Arch . techno Me$sen V, 1340·1. ('19.'51). -
ELLIOTT, K. W. T., D. C. WILSON, F. C. P . MASON, n.nd P. H. 
BIGa : J . sci . Instruments 37, 162 (1960). - FlLON, L. :i\f. G.: 
Phil. Trans. Roy. Soc. (A) 1!JS, 147 ("1902). - HOLBOR!', L .. U. 

H. SCHULZE : Ann. Physik 47, 1089 (1.91:3) . - JOITNSOlS', D. P .. 
J, L . CROSS, J. D. HILL, and H. A. BOWMAN: Ind. Engng. 
Chern . 49, 2046 (1957), - JOJI1'SON, D. P., and D. H. NlmIlALL: 
Trn.ns. Am. Soc. Mech. Engrs. n, 3, 301 (1958) . - K EYES. 
F. G., a nd J. DEW];Y : J . opt. Soc. Amor. 14, 491 (1927). -
LOVE, A. E, H. : The l\Iathell1(1.tica l Thoory of EII\stieity. 4th 
Edn. Cambridge 1952. - lILmKHA':'!, J\,L F . : Brit. J. appl. 
Physics Suppl. No. G, 56 ('[%7). - MI': Yf:J1S, C. H ., ancl n. H. 
JESSUl:' : J. Hos. Il(1.t . Bu!'. Stl~Ildards (;.1061 ('1931). - .\IrcHELs, 
A.: A 1111. Physik 72. 285 (192:{); 73, 577 (1924) . -- Pl'oc. "\ c<'(1. 
:::;ei. (AlUtiierdam) 3;), 99·t (19:~2). - Na(,iollal PhytiiC':11 Lahom· 
tory, Ann. Rep. Series, 86 (1919) . ~ H.ANKI!'. 1\. \\T . : J . • \ppl. 
:1Ifechanies, Tr!1ns. Am. Soc. Meeh. Engl's. 2, ,"\. ·77 (I n..j.·~). -
H.OlmucK, J. R., and W. CJtAM: lkv. Hoi. Insk. S. 215 (1!l:l7) , 
- HOlmuoK, J'. H.., alld H. ·W . .lnslm : Hoe v. l'i ei. lll ~ll·. :!,'j. 40 

(1 !l:H). - I)AMOILOV, V. N.: Tl'lIc1y j liSt.. KOllli t,e ta ·11i (I O(i). 
,13 (1!)(iO). - :::;I':AJ\};, ,I , K (jUI1 .), a nd J. S. CL,IRK: I'ro('. I{"y. 
Soc. (A) l:ln, 1:10 ("1!l:I:I) . - J:oxOSAW,\ , Y.: 13nll. Nat. Ih:s . 
Lab. Mo(,ro l. (Tokyo) No . 6 ahs§iifs of reports of Cent. InHp. 
111M" of \\I ts &' ;\fons. Kos. 19 (Vol. 8 "1!l!)9) and ~:l (Vol. 0 1 \)(iO) , 
(1D6~). - B . Nat. ges. Lab. l\Irtrol. Tokyo~ ( H)(H~. 
- lHA;o/Tl!:ll . C. .: "lar-. .t ppl. I at 1. • . ~'1Y8 (I~

TltANTl!: n, C. J., and J . W. CRA GGS : Phil. Mag. (7). ;l~. ::!I ·~ 
('19-107) , - ~110K1l0\"SKIf, M. K.: Tl'\l(I~: 1118t . Komi tl'tn -Hi, 
('lOG) , G. :IO (1!lUO). - ;/'Ot.O'I').' 11K, Eo V. : Tl'l1ct.,· In~t, . KOllli · 
t.et.a 'Iii, (lOG), 81 '(lOGO) . 

H._:::; . DADRON. H. G. P . Ulll') ICl . • \ NlmLA 1l01(I'O:I. 
~tallda['ds Divisioll, National Phy>!ica\ L.\boratorv, 

Teddington/l\:liddlosox . 

\ 

I 

I 
[ 
t 
I • , 

! 
t 
t 
f 


