Measurements to obtain absolute zero

The simplest way is to use either pressure Vs T at constant volume or Volume Vs T at constant pressure.  I prefer the latter since it requires only measurement of the height of a column of a gas.  If we choose two temperatures to be the freezing or triple point of water and the boiling point of water at atmospheric pressure and measure the heights of a column loaded with mercury then these heights might be:

h3:  273

hB:  373

Since these  temperature differences are the ones corresponding to 100 degrees Celsius, we would expect that the height at zero pressure would be 0.  Then, on a linear scale, T3 would be 273 and TB would be 373.  Of course the heights do not have to be 273 and 373.  They can be multiplied by any constant and we would still have 273 K on the Celsius scale as the absolute temperature for T3 since the range between T3 and TB is always 100 degrees.

I haven't read the original papers, only a survey of them. But the measurements were not conducted as the pressure was taken to very low values; Regnault measured the specific heats of gases in 1853 (translated in Phil. Mag (4) 5, 473-483.) but also pointed out that the equation of state for gases is not rigorously true.

Reference https://www.physicsforums.com/threads/how-was-absolute-0-calculated.266105/
Joule and Kelvin, in 1854 (Phil. Trans of the Roy. Soc. 144, 321-364) used a form of Rankine's equation of state: pV = AT + B + (C+D/T + G/T^2) F/V, where F is a 'standard volume', taken to be 12.387 cubic feet, corresponding to 1 pound of air under atmospheric pressure p_0 at the ice point.

 So, Regnault and Joule/Kelvin measured the isothermal compressibility and isopycnic coefficients of expansion for various gases at two temperatures: 4.75 C and 17 C, and fit the data to the equation of state above, which can be simplified by assuming the terms containing C, D, and G are small compared to pV: F/V = p(AT_0 + B)/p_0(AT+B) (p_0 is atmospheric pressure, T_0 the absolute temperature at the ice point). Fitting the data to that equation gives T_0 = 273.72.

Reference https://www.physicsforums.com/threads/how-was-absolute-0-calculated.266105/
See also

http://royalsocietypublishing.org/content/roynotesrec/64/1/43.full.pdf

