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the available density data for oils at high pres
sure appear to be adequate for present needs. The 
fact that al~ of the oils studied show the same 
compressibility indicates the desirability of con
structin~ standard density-pressure curves. The 
practical means adopted by the writers to 
express these curves in a form convenien t for 
calculation of density at high pressure is an 
empirical equation that reproduces the standard 
curves that were drawn as averages of the 
experimental data. Interpolation and extrapola
tion were used, as explained later, to amplify and 
extend the range of usefulness of the equation. 

DETAILS OF COMPUTATION 

The pressure-density data of Hyde,l Dow,2 and 
Dow and Fenske3 were plotted on graph paper of 
large enough scale that the coordinates of any 
point could be read to four significant figures. To 
facilitate computation, density ratios p/ po were 
plotted against pressure. P is the density in 
g/ cm3 at any fixed temperature and pressure and 
Po is the corresponding density at the same 
temperature and atmospheric pressure. Tempera
ture is expressed in degrees Fahrenheit and 
pressure in pounds per square inch gage. Curves 
were constructed for temperatures of 77°, 104° 
and 167°F. They were found to have the same 
general shape as those obtained by Bridgman 5 

for many pure liquids; i.e., the density increases 
quite rapidly as pressure is first applied but at a 
slower rate at higher pressures. For example, in 
the case of oils at 104°F the density increases by 
about 5.3 percent for the first 15,000 Ib./in.2 but 
only by an additional 3.2 percent for the next 
15,000Ib. / in.2• 

The distribution of points with reference to the 
curves is of importance in determining the 
relative precision of the data. The three studies 
gave density values for twenty oils at various 
temperatures and pressures. Four of the oils had 
been studied at all three temperatures, five at 
104° only, and eleven at 104° and 167°F. It is 
evident that the data are not enough for a 
critical study of accuracy by the method of least 
squares. Consequently, curves were drawn in 
such a way that they passed through the averages 
of all the plotted points. At 77° the maximum 

I P. W. Bridgman, Peoe. Am. Aead. A ,& S 66, 185 
(1931). 
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deviation of any point from the averaO'c \\,1 ( • 
" .. , I 

percent; at 167°, 0.7 percent; and at 10ol°F \ 
, "" most representative since data frol11 all II Hh 

. studies were available, 0.9 percent. 
Tab~e I illustrates the distribution of Ii 

011. 
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TABLE J. Dwsity ratios of twenty oils at 
10,650 lb. /in.' altd 1040 F. 
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P '1ll 

Dow amI Fenskc I.1Ll .l 
Dow 1.11.1S 
Dow I.Il.1i 
Dow 1.0.\i 
Dow 1.03i 
Dow and Fcnskc 1.0.1i 
Dow and Fenskc 1.0.1i 
Dow and Fcnske 1.0.1S 
Dow and Fcnskc 1.0.IX 
Dow and Fcnskc I.lUS 
Dow and Fcnske . l .mS 
H ydc 1.0.\9 
Dow and Fcnskc 1.0.1<) 
H ydc 1.0411 
Dow and Fcnskc 1.04 11 
Dow and· F enskc 1,040 
Hydc 1.041 
H ydc 1.04 2 
Dow and Fcnskc I.Ot\ 
Hydc 1.045 

Average 1.039 

densities measured at 10,650 Ib. / in. 2 for a tell\[lI" 
ature of 104°F. Three investigators, worki r.. 
with twenty different oils, are represented bl' th· 
data. The arithmetic average is seen to be i.03'J 
as compared with 1.040 obtained graphicall l 
indicating that the graphic method of avera~i '; . 
is sufficiently accurate. The average deviati,,: 
from the mean of a single observation is seen t, 
be ±0.002 and the percentage deviation of tho 
mean is ±0.04. 

The absolute error involved in the measurl" 
ments is probably somewhat greater than thl 
precision might seem to indicate. Both the pistr,; 
displacement and the sylphon methods of mea· 

uring volume change are quite complicated i' 
comparison with the simple and accurate methr.: 
of weighing with a specific gravity bottle .' 
atmospheric pressure. Furthermore, the measure· 
ment of the absolute pressure in the syskl 
introduces errors which are not involved if 
ordinary atmospheric gravity determination· 
Bridgman 6 indicates that the absoluLe erw 
involved in the measurement of density IIncit" 
pressure might generally be expected Lo be 2 or : 
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