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Ruchardt’s Measurement of ~y

Safety

This experiment requires the use of gasses which are stored in high-pressure cylinders. Due care should be taken when
working with compressed gas; ensure that you are confident in the operation of a regulator prior to making any ad-
justments, and only make small adjustments. Instructions on using gas regulators are found in the appendix. Caution
should also be exercised when operating the Riichardt apparatus, as it is possible to launch the bearing ball at high
velocity from the oscillation tube.

Attaining values of the ambient pressure requires the use of a Mercury barometer. Care should be taken to not damage
the glass tube of the barometer.
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Ruchardt’s Measurement of ~y

Outline

Summary

The period of a ball bearing undergoing lightly damped, forced oscillations caused by pressure variations in a gas
reservoir is used to evaluate the adiabatic index, -y, of the gas. 7 is a fundamental thermodynamic property that,
according to theory, takes values equal to the ratio of two integers for monoatomic, diatomic, and triatomic gases.
Examples include argon (monoatomic), dry air (a mixture of O5 and N, diatomic), and CO; (triatomic). The adiabatic
index + is closely related to the gas’s compressibility, speed of sound, and heat capacity.

Experiment Objectives

e Primary: Use kinetic theory calculations to measure the adiabatic index -y of argon, air, and CO5 from oscilla-
tion timing data.

* Secondary: Verify that the frequency of oscillation of a pressurised gas system varies according to whether the
gas is monoatomic, diatomic, or triatomic.

Pre-lab Exercises

Pre-lab questions should be completed and submitted before you commence a new experiment. The information
needed to complete the exercises is contained in the Background Theory Section, your course notes, or in the Ap-
pendices however, your own, independent research is highly encouraged. Make sure you include references where
material has been sought elsewhere. This is not only “good form" but making notes of important information is
essential if you then need to go back to that reference.

1. What is an adiabatic process? How does it compare to an isothermal process, an isochoric/isometric
process, and an isobaric process? Describe how you would go about creating an adiabatic process, an
isothermal process, an isochoric/isometric process, and an isobaric process?

2. Using equation 3} confirm Mayer’s relation for an ideal gas, namely:

Cp — CV =nR
where 7 is the amount of substance and R is the ideal gas constant.

3. Consider the apparatus in Fig. [I] As described in the Background Theory Section on the Riichardt
experiment, when the ball is in equilibrium, the pressure in the system is given by P = P, + ¢ where
P, is the atmospheric pressure, ¢ is the acceleration due to gravity, and m and A are the mass and
cross-sectional area of the ball, respectively. If the ball is displaced a distance dy from its equilibrium
position, it will start to oscillate. Starting from Equation [} write out the full differential equation of
motion (i.e. an expression for ) and show that it describes a damped oscillator with period T given by
Equation[7}

4. The article in the appendix from Koehler|1951|describes a modification to the original Riichardt appa-
ratus. This modification is a small hole bored into the glass tube. What purpose does this modification
serve and why was it necessary?
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Ruchardt’s Measurement of ~y

Background Theory

Adiabatic Processes

An adiabatic process is a type of thermodynamic process where no heat is exchanged with the surroundings (QQ = 0),
meaning any change in internal energy will be entirely due to work being done on or by the gas. In this case, the first
law of thermodynamics becomes AU = —W. Adiabatic processes occur rapidly, preventing heat transfer. For an
ideal gas undergoing an adiabatic process, pressure and volume are related by the equation:

PV =k

where 7 is known as the adiabatic index and & is a constant. We will talk more about the adiabatic index below. An
every-day example of an adiabatic process is the rapid compression of the petrol-air mixture in the cylinders of an
internal combustion engine (such as the one likely found in your car... unless you drive an electric car... which is very
good!).

The Adiabatic Index and Specific Heats

The adiabatic index -y is a fundamental thermodynamic quantity that describes how a gas responds to compression or
expansion when no heat is exchanged with the surroundings. It is defined as the ratio of specific heat capacities,

J— CP
V= Cv
The specific heat capacities tell us about the amount of heat required to raise the temperature of one unit of mass by
one degree. For gases, we define two specific heat capacities; the specific heat at constant volume C'y, and the specific
heat at constant pressure, C'p. The reason as to why is explained further down.

1 /dQ

CV_m(dT)V @
_ L[

Cp= m (dT)P @

where d(@ is the amount of heat required to raise the temperature of a mass m of gas by an amount d7T at a constant
pressure, P or a constant volume V.

The values of the specific heat capacities, (and thus, the value of of ) are linked to the structural complexity of the
gas and will change depending on whether the gas is monatomic, diatomic, triatomic... etc. This is because every gas
molecule has different ways it can store energy (different degrees of freedom) and these include;

* Translational motion: Moving in the X, y, and z directions (all gases have this).
* Rotational motion: Spinning around different axes (this applies only for molecules, not single atoms).

* Vibrational motion: Stretching, compressing, flexing and twisting of the bonds between atoms in the molecule.
At room temperature, many vibrational degrees of freedom do not contribute to a molecule’s thermal energy.
These degrees of freedom are "frozen out". Hence, air molecules (N5 and O5) have five degrees of freedom at
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room temperature and not seven. The explanation for why this is lies in quantum mechanics and is beyond the
scope of our present study.

The more degrees of freedom a molecule has, the higher it’s specific heat capacity will be. A smaller value of the
specific heat capacity means a material will heat up quicker. As an example, if I were to demand that you hold a
cup of boiling water but gave you the choice of either a metal cup or plastic cup, which would you choose? Steel
has a specific heat capacity of approximately 0.45J g~ K1, whereas plastic has a specific heat capacity of roughly
2.3J g7 'K~!, meaning the metal cup will heat up much more rapidly than the plastic cup. Famously, it takes an
enormous amount of energy to raise the temperature of water (4.18J g7'K~!) but much less energy to raise the
temperature of ice (2.05J g71K~1), which tells us that the specific heat capacity can be different for different phases
of a substance. Actually, it turns out that it can vary wildly as a function of both pressure and temperature hence why
we define specific heat capacities at constant pressure and at constant volume.

Standard values for v for monatomic, diatomic and triatomic gases are given below.

Ymonatomic = 5/3 = 1.67
Ydiatomic = 7/5 =1.40
VYtriatomic = 8/6 =1.33

In the case of a reversible process, beginning with the second law of thermodynamics, it can be shown that the
difference between heat capacities is related to the thermal expansion coefficient « and isothermal compressibility Sp
via
a2
Cp—Cy=VT— 3)
Br

a= (Y
S v\oT ),

1 /oV
=7 (55),

and the derivatives are obtained by differentiating the ideal gas equation. It can be shown that the above simplifies to
Cp — Cy = nR for an ideal gas (which you are asked to show in the prelab exercises). This is known as Mayers
Relation and it outlines that C'p is always greater than C'y,. This is because, at constant volume, any heat input goes
straight into increasing the temperature of the gas. However, at constant pressure, the gas expands with heat input,
meaning some of the heat goes into doing work on the surroundings rather than just increasing the temperature.

where

The Ruchardt Experiment

In this experiment, you will be using a modified Riichardt apparatus to obtain values for the adiabatic index of various
gasses. The Riichardt experiment was first developed by German physicist Eduard Riichardt and is now commonplace
among thermodynamic experiments. One can determine the adiabatic index of a gas by analysing the oscillatory
motion of a ball (or piston) in a vertical tube connected to a sealed gas-filled container. A schematic of a basic
Riichardt appartus is shown in Fig. [T} It’s perhaps not an intuitive result that the adiabatic index (the ratio of specific
heats) can be found from oscillatory motion but we shall outline the mathematical formalism below. In the prelab
exercises you are asked to complete the derivation.
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Cross sectional area, A
ball mass, m

Equilibrium
Position

«——>

gas pressure, P
flask volume, V

Figure 1: A schematic of a Ruchardt apparatus consisting of a single gas reservoir, a glass tube and a ball bearing that
is free to move up and down inside the tube.

If we consider a system such as that in Fig. 1} the pressure in the system supports the ball and prevents it from falling
to the bottom of the tube (in reality, there will be some leakage and obtaining perfect equilibrium will be difficult).
When the ball is in equilibrium, the total pressure in the system is

mg
P=P,+—2 4
ot “

where P, is the atmospheric pressure, m is the mass of the ball and A is the cross-sectional area of the ball.
If the ball is displaced some distance dy from equilibrium, the volume and pressure will change by

dV = dyA
dP = F/A

where F' is the restoring force acting on the ball. As long as the displacement occurs on a timescale that is small com-
pared to the characteristic time for heat flow into and out of the gas, the condition for adiabatic compression/expansion
is nearly satisfied, and PV7? = k can be assumed. We can differentiate this relationship to connect the adiabatic
equation to the displacement relationships above,

yPV IV + V7dP =0 5)

and by substituting in for dP and dV (as defined above),

B yPA?

F =
v

dy (6)

This is the equation of a force acting on the ball that is linearly proportional to the displacement dy and directed towards
the equilibrium position. The corresponding equation of motion describes a system undergoing simple harmonic
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oscillation. Because of frictional losses that lightly damp the system, the true equation of motion is slightly more
complicated; in this experiment the light damping is overcome by a forcing term, namely the constant flow of gas into
the system to replace that which is lost.

Fortunately, the period of a constant amplitude, forced oscillation is almost negligibly different from the undamped
period as long as the damping is light and will have the form,

1/2
mV
T2t | —— 7
" (7PA2> @
By rearranging equation |7} we obtain the necessary equation for -,
42mV
- 8
V= Tapi ®)

Apparatus

The apparatus you have for this experiment is a modified Riichardt apparatus that allows for variable volume by having
multiple connected gas vessels. A labelled sketch of the apparatus is given in Fig. [2}

The key components are:

* Gas cylinders containing argon and carbon dioxide gas, and an air compressor. The Argon and CO; cylinders
are fitted with regulators. Notes on how to operate these are in the appendix.

* Modified Riichardt apparatus - 6 glass bottles connected by a manifold to a vertical tube in which the oscillations
may be observed.

» Stopwatches

* Barometer for taking atmospheric pressure readings (notes on reading the barometer are located in the appendix)

There are several already measured quantities which you will need for your calculations during the experiment. These
are given below in table[T}

Table 1: Measured quantities of the Riichardt apparatus

Diameter of ball 15.85 £ 0.01 mm
Mass of ball 16.20£0.15¢
Volume per bottle 24+0.1L
Volume of manifold 0.48 =0.02 L

Notes on operation
When planning and carrying out your experiment, there are a few things to be aware of:

* Gas flow - Gas flow into the system maintains the oscillations against the light damping. The inflow is regulated
by a pressure reduction valve on the cylinder and a bleed-cock valve on the Riichardt manifold. The gas flow
should be kept low and adjusted carefully since high flow rates will cause the ball bearing to be ejected from the
apparatus, possibly damaging the lights, the ceiling, or the students.
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Figure 2: A sketch of the adapted Riichardt apparatus showing how the gas bottles are connected to the manifold. The
number of bottles (and hence the overall volume) is controlled through the individual open/close valves at the top of
each bottle. Created by Will Gaffney (second-year lab student, 2024).

* CO; freezing - COs has a very strong deviation from ideal gas behaviour that causes it to cool upon expansion.
This strong cooling can make the valve on the gas cylinder s pressure regulator ice up and flutter, giving irregular
gas flow and making it impossible to get accurate measurements of the oscillations. To avoid this, use the
smallest possible flow rate of COa.

* Riichardt gas valves - correct operation of the gate valves and capillary tubes connecting the flasks to the
manifold is essential to allow the proper flushing of the system and then to maintain a fixed volume of gas insise
the apparatus. Make sure you familiarise yourself with their operation.

Procedure

With the apparatus described and the relevant physics discussed, it is now time to design and execute the experiment
that achieves the Experiment Objectives. Discuss this with your group and your demonstrators.
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Your guiding equation for this experiment is equation [§] In order to design an experiment that allows you to
accurately measure ~ you should consider:

1. Knowing the quantity you wish to measure () and the equation you have derived, what sort of plot or
data will you need to carry out this experiment?

2. How you will be able to process your data to obtain the measurement of - for each gas? What plots will
you need to make? What feature of the plot will allow you to get your value of  for each gas?

3. Which gas should you start with? Is there a preferred order in which you should experiment with each
gas? Note: it is recommended that you flush the flasks with the new gas for at least 15 mins before
starting your observations.

4. How will you determine the atmospheric pressure?
5. What are the errors and uncertainties that will creep in here? Are there ways you can mitigate these?

Write down an outline of your experiment plan and discuss with your demonstrator before commencing.

While carrying out your experiment, remember to include the following in your logbooks
1. Labelled diagrams of your setup.

. Details of your process including processes which didn’t end up working out.

. Assumed values.

. Sources of error.

| VS )

. Sanity checks to validate your initial observations and any preliminary results. In other words, how do
you know you’re on the right track before you get to your final results?

Calculations and Discussion

Having accumulated your data, you are now in a position to determine the adiabatic index for the three gases you have
analysed.

1. Plot the relationship between oscillation period and volume. Is there any departure from the relationship
in Equation [7]? If yes, suggest possible reasons.

2. From your plot, determine a value for  for each gas you have tested.

3. There are values for several gases given in Table I of Koehler Are your values significantly
different? Suggest and discuss possible sources of systematic error. Recall that differences of 10 are
expected to occur just due to random experimental variation about 32% of the time, whil £2¢ differences
are expected only 5% of the time.

As you process your results, remember to propagate your errors and display error bars on key plots.
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Using A Gas Regulator

Cylinder Pressure

Working Pressure

Cylinder Valve

Outlet Pipe

Opening Gas Flow

1. Check cylinder valve is closed, and regulator knob is turned all the way out.
Check that any valves on the outlet pipe are closed. There should be no
readings on either of the gauges.

2. Open cylinder valve. The cylinder pressure gauge should show a reading.

3. Start to turn the Regulator knob in until the working pressure gauge shows a
reading. You can now control the gas outflow through the connectors on the
outlet pipe or by using the regulator knob.

Closing Gas Flow

1. Turn the cylinder valve off first.

2. Open anyvalves on the outlet pipe to bleed the gas out of the regulator. The
reading on both gauges should drop to zero.

3. Close any outlet valves.

4. Wind the regulator valve all the way out.
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The mercury barometer

Summary

Barometers are instruments used to measure atmospheric pressure, and have a rich history of technological
development due to the correlation between variations in pressure and changes in weather. The importance
of predicting weather, especially during the age of sail cannot be overemphasised, which in great part spurred
many developments in our understanding of thermodynamics and its applications, along with clever and robust
technologies and instruments to measure quantities of interest. One such example is the mercury barometer,
a device for providing an accurate measurement of atmospheric pressure.

The device

This particular barometer is a construction of Haratio Yeates of 97 Collins Street, Hobart and was completed
on 05/08/1896. At its core, it is a mercury barometer which is used to measure the local pressure. Due to
the age of the device, the units of measurement are antiquated, and to extract an accurate measurement,
corrections must applied to the measured value.

How does it function?

Traditional barometers function on the principle of equilibrium: the force exerted on an area of fluid by the
atmosphere is balanced by the weight of the same fluid in a restricted vessel. Specifically, a tube sealed at one
end with a diameter smaller than that of the reservoir is inserted into the reservoir such that the liquid is free
to flow from the reservoir into the tube. If the instrument is initialised with the tube full of liquid, following
submersion, a vacuum will be created above the fluid and an the fluid will settle at a height when the weight of
the fluid column exerted on the reservoir is equal to that of the pressure exerted by the atmosphere, meaning
that a measurement the height of the fluid is a proxy measurement of the pressure.

In order to achieve a more accurate measurement, an additional mechanism to compensate for the displacement
of mercury between the reservoir and the tube under different pressures is included. This has the benefit of
allowing much smaller liquid reservoirs, but payment comes in the form of an additional measurement: the
reference level of the reservoir must be set prior to reading the height of the liquid.

A limitation of barometers comes in the form that whilst we are interested in measuring the pressure, our
system will respond to other environmental parameters, notably temperature, and thus in order to collect an
accurate measurement of pressure, care must be taken to simultaneously record the temperature and pressure,
and apply the appropriate corrections. Moreover, the location of the barometer will influence the measured
pressure: the altitude of the device, along with the local gravitation potential will influence the measurement.

You will likely be aware that barometers typically use mercury as the liquid to produce pressure
readings. What is the reason for this?

The pressure differential AP between the atmosphere and the vacuum (or near vacuum) at the top of
the barometer is related to the difference in height h, the density of the fluid p and the acceleration




due to gravity g through AP = pgh. Recast, the height of the fluid column will be given by

n=20 1)
Py

and thus to have a “small”’-sized column, one wants to use the highest density liquid possible, and
with a density of 13.6 g/cm ™3 mercury is the liquid with the highest density. Unfortunately, mercury
is acutely toxic and consequently, mercury is not commonly used in mordern scientific instrumentation
(indeed, it is banned in the European Union) and friendlier heavy fluids are used, such as Sodium
metatungstate, but with a density of only 3.1g/cm~2, a barometer would need to be over four times
the height to measure an equivalent pressure differential. This is still better than water, which would
need to be 13.6 times the height!

Vernier scale adjustment

Fortin offset adjustment

Fortin offset indicator

Resevoir Barometer

Figure 1: The Fortin barometer with identified components.

The level of care that must be applied when correcting the measured pressure depends on the measurement
uncertainty, as there is no point correcting for the local gravitation potential, which alters a measurement
by approximately 0.5%, if you have a relative uncertainty of the order of 10%. All correction formulae are
provided below, and a detailed discussed of their origins can be found elsewhere [1], along with published
tables of corrections [2].

Note that the physics lab has a location described by the latitude and longitude values (-42.90366, 147.32738),
and the altitude is estimated as 31.54 m above the mean sea level.



Temperature correction

The correction Cp which corrects for the effects of temperature a T' in in Fahrenheit is given by:

1+ L(T — 62) 1>

1+ M(T - 32) @

C’TPTPum<

where Pr is the temperature corrected reading, P,, is the measured value, and the correction factors are
L=1.02x107%°F~! and M = 10.10 x 10"5°F 1.

Gravity correction

The correction C; which corrects for variation is gravity can be approximated at a given angle of latitude ¢
by

3)

.61 2637. 5 (2 . 52 (2
Cg:Pl_PT:PT(QSOG 6 (1_ 637.3 cos (2p) + 5.9 cos (go)) _1>

980.665 106
and yielding P, the local pressure.

Altitude correction

The pressure as measured at altitude can be corrected by calculating the pressure differential AP;:

g\ 5.2561
AP, =Py (1 (185107 (4)
288.16

where Py = 29.921 inchesHg is the standard pressure at sea level and H is the geopotential height in metres,
which can be approximated by the elevation above sea level.

How does one drive it?
The mode of pressure measurement is both formulaic and straightforward:

1. Set the reservoir reference level. Use the knurled knob at the base of the instrument to set the ivory
pointer so that the tip is touching the surface of the mercury.

2. Measure the height of the mercury column. Use the knurled knob at the top of the instrument to position
the bottom of the Vernier scale in line with the top of the mercury meniscus. Operating with care to
avoid parallax error, record the height of the mercury column from the Vernier scale.

3. Record the temperature using the mounted thermometer, use relevant formulae to correct and convert
the measurement.

References

[1] LP Harrison. Manual of barometry. US Dept. of Commerce, Weather Bureau, Washington, DC, 1963.

[2] Robert J List. Smithsonian meteorological tables. 1968.

Additional resources

e POLUS is a resource for all things related to experimental physics at UTAS



Pressure chapter correction due to temperature

The table 1 is a reproduced version of TABLE VIII (c) in the previous barometer documentation, providing
the temperature correction to the barometer reading. Note that the correction is to be subtracted in every
case.



Temp [° F] Pressure [inches Hg]

26.0 26.5 27.0 27.5 28.0 28.5 29.0 29.5 30.0 30.5 31.0
30 0.003 0.003 0.003 0.003 0.003 0.004 0.004 0.004 0.004 0.004 0.004
31 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.007 0.007
32 0.008 0.008 0.008 0.008 0.009 0.009 0.009 0.009 0.009 0.009 0.009
33 0.010 0.010 0.011 0.011 0.011 0.011 0.012 0.012 0.012 0.012 0.012
34 0.013 0.013 0.013 0.013 0.014 0.014 0.014 0.014 0.015 0.015 0.015
35 0.015 0.015 0.016 0.016 0.016 0.017 0.017 0.017 0.017 0.018 0.018
36 0.017 0.018 0.018 0.018 0.019 0.019 0.019 0.020 0.020 0.020 0.021
37 0.020 0.020 0.021 0.021 0.021 0.022 0.022 0.022 0.023 0.023 0.024
38 0.022 0.023 0.023 0.023 0.024 0.024 0.025 0.025 0.026 0.026 0.026
39 0.024 0.025 0.025 0.026 0.026 0.027 0.027 0.028 0.028 0.029 0.029
40 0.027 0.027 0.028 0.028 0.029 0.030 0.030 0.031 0.031 0.032 0.032
41 0.290 0.030 0.030 0.031 0.031 0.032 0.033 0.033 0.034 0.034 0.035
42 0.032 0.032 0.033 0.033 0.034 0.035 0.035 0.036 0.036 0.037 0.038
43 0.034 0.035 0.035 0.036 0.036 0.037 0.038 0.038 0.039 0.040 0.040
44 0.036 0.037 0.038 0.038 0.039 0.040 0.040 0.041 0.042 0.043 0.043
45 0.039 0.039 0.040 0.041 0.042 0.042 0.043 0.044 0.045 0.045 0.046
46 0.041 0.042 0.043 0.043 0.044 0.045 0.046 0.047 0.047 0.048 0.049
47 0.043 0.044 0.045 0.046 0.047 0.048 0.048 0.049 0.050 0.051 0.052
48 0.046 0.047 0.047 0.048 0.049 0.050 0.051 0.052 0.053 0.054 0.054
49 0.048 0.049 0.050 0.051 0.052 0.053 0.054 0.055 0.055 0.056 0.057
50 0.050 0.051 0.052 0.053 0.054 0.055 0.056 0.057 0.058 0.059 0.060
51 0.053 0.054 0.055 0.056 0.057 0.058 0.059 0.060 0.061 0.062 0.063
52 0.055 0.056 0.057 0.058 0.059 0.060 0.061 0.062 0.064 0.065 0.066
53 0.057 0.059 0.060 0.061 0.062 0.063 0.064 0.065 0.066 0.067 0.068
54 0.060 0.061 0.062 0.063 0.064 0.065 0.067 0.068 0.069 0.070 0.071
55 0.062 0.063 0.064 0.065 0.067 0.068 0.069 0.071 0.072 0.073 0.074
56 0.064 0.066 0.067 0.068 0.069 0.070 0.072 0.073 0.074 0.076 0.077
57 0.067 0.068 0.069 0.071 0.072 0.073 0.075 0.076 0.077 0.078 0.080
58 0.069 0.071 0.072 0.073 0.074 0.076 0.077 0.078 0.080 0.081 0.082
59 0.072 0.073 0.074 0.076 0.077 0.078 0.080 0.081 0.083 0.084 0.085
60 0.074 0.075 0.077 0.078 0.080 0.081 0.082 0.084 0.085 0.087 0.088
61 0.076 0.078 0.079 0.080 0.082 0.084 0.085 0.087 0.088 0.090 0.091
62 0.079 0.080 0.082 0.083 0.085 0.086 0.088 0.089 0.091 0.092 0.094
63 0.081 0.083 0.084 0.086 0.087 0.089 0.090 0.092 0.093 0.095 0.096
64 0.083 0.085 0.086 0.088 0.090 0.092 0.093 0.095 0.096 0.097 0.099
65 0.086 0.088 0.089 0.091 0.092 0.094 0.095 0.097 0.099 0.101 0.102
66 0.088 0.090 0.081 0.093 0.095 0.097 0.098 0.100 0.101 0.103 0.105
67 0.090 0.092 0.094 0.096 0.097 0.099 0.101 0.102 0.104 0.106 0.108
68 0.093 0.095 0.096 0.098 0.100 0.102 0.103 0.105 0.107 0.109 0.110
69 0.095 0.097 0.099 0.101 0.102 0.104 0.106 0.108 0.110 0.112 0.113
70 0.097 0.099 0.101 0.103 0.105 0.107 0.109 0.111 0.112 0.114 0.116
71 0.100 0.102 0.103 0.105 0.107 0.109 0.111 0.113 0.115 0.117 0.119
72 0.102 0.104 0.106 0.108 0.110 0.112 0.114 0.116 0.118 0.120 0.122
73 0.104 0.106 0.108 0.110 0.112 0.114 0.116 0.118 0.120 0.122 0.124
74 0.107 0.109 0.111 0.113 0.115 0.117 0.119 0.121 0.123 0.125 0.127
75 0.109 0.111 0.113 0.115 0.117 0.120 0.122 0.124 0.126 0.128 0.130
76 0.111 0.113 0.116 0.118 0.120 0.122 0.124 0.126 0.128 0.131 0.133
T 0.114 0.116 0.118 0.120 0.122 0.125 0.127 0.129 0.131 0.134 0.136
78 0.116 0.118 0.120 0.123 0.125 0.127 0.129 0.132 0.134 0.136 0.138
79 0.118 0.121 0.123 0.125 0.127 0.130 0.132 0.135 0.137 0.139 0.141

Table 1: Temperature correction to barometers of the Fortin Pattern. Applicable to readings of Mercury
barometers of the Fortin pattern, with brass scales extending from the cistern to the top of the mercury
column to reduce them to 32°F.
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