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	/. CLEANING MERCURY. (1) Take a piece of clean white paper (c (3) above) and fold it twice to provide four thicknesses approxi mately 3 or 4 inches square.

	(a) Open this into a conical shape with the inner closed corner of the fold forming the point of the cone.

	(6) Make a pinhole at the apex of the cone.




	(2) Hold the cone over an empty clean cup. Partly fill the cone with mercury, which will flow slowly through the small opening, leaving the impurities of lead and oxide of mercury deposited along the sides of the paper.

	(3) Do not allow the very last of the mercury to pass through the opening as it contains many impurities. Save it in another container.

	(4) Use fresh paper cones and clean cups and repeat the process (each time emptying the very last drop into the separate container) until the mercury is bright and clean.

	(5) If new mercury is not available to replace the dirty mercury removed and saved in the separate container, use clean cones and cups to clean as much of this dirty mercury as possible. If the last two or three drops of mercury cannot be cleaned properly, reassemble the cistern without replacing them. There is enough range in the cistern adjusting screw to compensate for a slight loss in mercury.

	g. REASSEMBLING AND REFILLING (fig. 3). (1) Put glass cylinder ® back in place on flanged cylinder ® with leather gasket © between them.

	(2) Put upper curved cylinder @ back on glass cylinder ® with leather gasket @ between them.

	(3) Put lower flange @ on upper curved cylinder @, taking care .that the alignment marks (d (6) above) on flanges © and © coincide. Insert screws @ and tighten slightly.

	(4) Grasp lower flange @ and twist gently back and forth to seat the leather gaskets and joints firmly together. Then tighten screws @ , each one only a little at a time, until they hold flanges @ and ® and the intermediate parts tightly together with uniform pressure.
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Caution: In handling the leather gaskets, be careful not to wrinkle, crease, or get them out of shape. Leakage of the mercury is likely to occur if they are not replaced exactly as they were.


	(5) Use a clean cone (/ (1) above) and pour the cleaned mercury through it into the cistern, directing the stream of mercury against the wall of the glass cylinder to avoid trapping air in the end of the tube should the stream of mercury strike it.

	(6) Fill curved cylinder @ with the mercury. The mercury should fill the inverted cistern to the brim of cylinder @.

	(7) Fit lower curved cylinder @ in place on upper curved cylinder ® with leather gasket ® between them and assembly marks aligned. Twist cylinder @ slightly to make certain it is seated well.

	(8) Replace split-ring clamp @, taking care to unite it precisely as it was before removal. Sometimes all the screws in the clamp will need to be loosened further to adjust the empty screw holes so that the removed screw can be replaced. Then tighten each screw a little in turn until the clamp fits closely, and holds the two cylinders together with a uniformly tight joint.

	(9) Push the end of leather bag @ up into cylinder @ with a finger. Firmly hold the bag in that position ; carefully and gradually turn the barometer right side up. Watch for leaks of mercury through the cistern joints, and be certain to keep leather bag @ pushed up into the cistern. Under no circumstances should the mercury be lowered at this time.

	(10) Carefully invert the barometer again. If a leak occurred, it probably was due to uneven tightening of the two cylinder joints. Loosen the whole joint and shift it a little before tightening again. Take care to tighten each screw a little in turn until all are uniformly tight.

	(11) Screw cistern housing @ back on flange @, and make certain the tip of adjusting screw ® is in contact with wooden bearing ® . The barometer now can be turned safely right side up. (See par. 8a(3).)




23. Lubrication

Barometer ML-2-(*) does not require lubrication.



24. Moistureproofing and Fungiproofing

Moistureproofing and fungiproofing are not required for Barometer ML-2-(*).
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SECTION V SUPPLEMENTARY DATA


	25. Explanation of Table I, Reduction of Barometer to Standard Gravity, Altitude Term, English Measures, and Table II, Reduction of Barometer to Standard Gravity, Latitude Term, English Measures

	a. GENERAL. Agravity correction for the barometer must be com puted for each separate station on the basis of the average annual pressure. (See par. 8c.) This correction is entered on W. D., S. C. Form No. 79 and isapplied to each barometer reading. (See par. 16.) Once this correction is determined for particular station, the same correction must be applied to all barometer readings at that station. The value of the correction varies with changes in pressure but for aparticular location, the variation from the annual average, caused by fluctuations in atmospheric pressure, is so small that itmay be neg lected. The gravity correction should be recomputed whenever the station ismoved.

	6. ALTITUDE CORRECTION. The total gravity correction consists of two parts a correction for the altitude of the station and a correction for its latitude. An altitude correction must be applied because the value of the acceleration of gravity decreases with elevation above sea level, hence for the same pressure and temperature a vertical mercury column will actually be longer at ahigher elevation than at alower one. So that pressures measured at different stations may be com pared, the altitude correction must be subtracted from the observed reading to reduce the length of the mercury column to the length it would have at the same pressure at. sea level. (This must not be con fused with sea level pressure. The altitude correction is applied to obtain a more nearly correct value of station pressure, which at eleva tions above sea level isobviously less than sea-level pressure.) In the rare case where astation may be located below sea level, the altitude correction should be determined from the table in the same manner as for stations above sea level, but it should be added to the observed barometer reading rather than subtracted.

	c. USE OF ALTITUDE TABLES. (1) Altitude corrections are given in table I. The column of figures in the extreme left of this table gives station elevation in intervals of 300 feet from sea level (zero eleva tion) to 3,000 feet above sea level, and in intervals of 500 feet from



3,000 to 15,000 feet above sea level. The line of figures extending horizontally across the top of the table headed "Observed height of the barometer in inches" gives the mean annual station pressure from 16 to 30 inches.

(2) When either the station elevation or mean pressure is not listed in the table, it will be necessary to find the value of the correction by single interpolation. When neither the elevation nor the mean pres sure is listed in the table, double interpolation must be used.

Note. Before proceeding any further, read paragraph 266 on interpolation.

(3) As an example of the application of double interpolation in this table, assume that the station elevation is 7,740 feet and that the mean pressure is 21.06 inches. The applicable part of table I will be—










	Height above

sea level
	Observed
	height of barometer
	in inches



	
	20
	(21. 06)
	22




	7,500
	. 014
	
	.016



	(7, 740)
	(. 0145)
	(. 016)
	(. 0165)



	8,000
	.015
	
	.017





(Interpolated values added to table are in parentheses)


	(a) First interpolate to obtain the corrections at 20 and 22 inches for 7,740 feet. The difference between the true elevation and the next lower tabular value is: 7,740 — 7,500=240 feet. The difference between tabulated elevation intervals is 500 feet. The difference between the corrections for both 20 and 22 inches at the tabulated intervals is .001 inch (.015— .014 and .017 — .016).

	(6) The following proportion may be set up where x is equal to the amount that must be added to the lower value of the correction to obtain the true value :



240500=x.001,x=.00048 \frac{240}{500} = \frac{x}{.001}, x = .00048 

Reducing to four decimals, the true corrections for 20 and 22 inches, then, wiU be: .014+. 0005=. 0145 and .016 + .0005 = .0l65.

(c) By a similar equation of proportion, the correction for 21.06 niches may be found :

21.06−20.00=1.06,22−20=2.0165−.0145=.002 21.06 - 20.00 = 1.06, 22 - 20 = 2.0165 - .0145 = .002 
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Then, 27Jo=~oo2' a;=-^0106' or reducing to four decimals, z=.0011.

Then the correction for 7,740 feet and 21.06 inches mean pressure is .0145+ .0011 = .0156. Reducing to the nearest thousandth inch, the correction is .016 inch.

Note. In reducing decimals, drop the last figure if less than five, increase the preceding figure by one if the last figure is over five. When the last figure is five, drop it if the preceding figure is even, increase the preceding figure by one if the preceding figure is odd.


	d. LATITUDE CORRECTION. (1) The latitude correction is applied to compensate for the shape of the earth. Since the distance from the surface to the center of the earth gradually decreases towards the poles, the value of the acceleration of gravity increases from the equator toward each pole. By common agreement, the acceleration of gravity at 45° latitude was selected as a standard value to which all barometer readings would be corrected. Since this agreement was reached, more accurate measurements have been made to deter mine the acceleration of gravity and the value agreed upon for 45° latitude has been found to be slightly in error. The value selected for standard gravity actually occurs at about 45%° latitude.

	(2) As noted in b above, all other factors remaining constant, the height of a vertical mercury column increases with decreasing values of the acceleration of gravity. If, then, the gravity correction is zero at 45K° latitude, a mercury column will be higher than it should be at all latitudes below 45%° since the value of the acceleration of gravity is lower than the standard value in these latitudes. Conversely, for lati tudes above 45%°, where the acceleration of gravity has a higher value than standard, a mercury column will be shorter than it should be. If all readings of a barometer are to be reduced to standard gravity, a correction must be added when the barometer is located above 45^° and a correction subtracted when it is in latitudes below 45%°.

	e. USE OF LATITUDE TABLES. Latitude corrections to be applied are given in table II. In the column on the left side of the tables, lati tudes from 0° to 90° are listed by degree intervals. Across the top of the table the mean annual station pressure is listed in 1-inch intervals from 16 to 31 inches. Corrections in decimal parts of an inch are given in the body of the table. When the latitude and mean pressure of the station are not listed in the table, the value of the correction must be obtained by interpolation, as explained in paragraph 266.



26. Explanation of Table III, Correction of Mercurial Barometer for Tem perature, English Measures a. FORMULA FOR REDUCING READINGS TO STANDARD TEMPERA TURES. (1) Temperature correction tables are computed by simple formulas taking into account the known coefficients of expansion of the mercury and of the brass scale. The "scale" here refers to all metal parts between the ivory point and the top of the mercury column. It fs assumed that the temperature of the scale is the same as that of the mercury and that it can be read on the attached thermometer.

(2) The formula for reducing the observed readings in inches to standard temperature is—

C=−Bm(t−32∘)−l(t−62∘)1+m(t−32∘) C = -B \frac{m(t-32^{\circ}) - l(t-62^{\circ})}{1 + m(t-32^{\circ})} 

B is the observed height of the barometer in inches.

t is the temperature of the attached thermometer in degrees Fahren heit.

m=.0001010, the cubical expansion of mercury per degree Fahrenheit. /= .0000102, the linear expansion of brass per degree Fahrenheit.

It will be seen that the cubical expansion of mercury is approximately ten times as great as the linear expansion of brass.


	b. INTERPOLATION. (1) Purpose, (a) Table III gives the temperature corrections to be applied to each reading of the barometer in inches. When the observed thermometer or pressure reading falls between two of the values given in table III, the temperature correction must be derived by interpolation —that is, by obtaining an intermediate term between two values given in the table.

	1. Table III lists temperature corrections only for barometer readings in whole and half inches, yet actual readings are obtained to the nearest .001 inch.




	2. Thermometer readings are taken to the nearest %°. Table III lists half-degree temperatures from 60° to 95°, the average range in which Barometer ML-2-(*) will be used. Temperatures below 60° and above 96°, however, are given in table III in whole degrees, so that it isneces sary to interpolate when the thermometer reading in volves an intermediate half-degree temperature within those ranges.




	(6) Interpolating for either the barometer reading or the thermom eter reading is called single interpolation. Interpolating for both barometer and thermometer readings is called double interpolation.



Note. The data given in table III is also given in W. D., S. C. Form No. 80 (revised edition of March 1944).

(2) Single Interpolation, (a) Thermometer reading. When the thermometer reading is not listed in table III but the barometer reading is, find the correction values for the whole-degree temperature immediately above and below the observed reading. The value midway between the two will be the interpolated temperature value.

Example: Thermometer reading 95.5° F.; observed barometer reading 30.000 inches. The pertinent part of table III which would be used in obtaining the correction under these circumstances is—
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	OF
	Height of barometer

in inches



	
	30.000



	95
	-

.180



	(95.5)
	(.181)



	96
	.182






(Interpolated data which has been added to the table is shown in parentheses.)

Since the correction at 30.0 inches is .180 for 95° and .182 for 96°, it is obvious that the value for 95.5° is .181. The reading of the barometer corrected for temperature is then: 30.000— .181, 29.819 inches.

(6) Barometer reading. When the thermometer reading is listed in the table but the pressure reading is not, proceed as follows: Locate the thermometer reading in the tables and follow the horizontal line across to the two values in the vertical pressure column immediately below and above the observed reading. Subtract the lower value from the higher. Locate the difference thus obtained (.001, .002, .003, or .004) in the first column of the interpolation table at the end of table III. In the horizontal line opposite this difference, a series of decimal pressure intervals is listed; for example, after .001 the intervals .000— .250, .500 — .750, .251 —.500, and .751 — .000 are listed. Locate the decimal part of the observed barometer reading in one of these intervals on the same horizontal line with the difference in correction already obtained. Suppose the observed reading is 30.886 inches and the difference between the corrections for 30.5 and for 31.0 inches is .002 inch. Follow the horizontal line opposite .002 to the last pressure interval listed (.875 — .000). The decimal value .886 occurs in the in terval between .875 — .000. The column heading above this interval gives the amount to be added to the correction listed in the table for •the pressure value immediately below the observed pressure. The sum obtained is the interpolated temperature correction which is subtracted from the observed reading of the barometer to obtain true pressure.

Example: Thermometer reading: 86° F; observed height of bar ometer: 30.297 inches. The pertinent part of table III is—










	OF
	
	Height of barometer

in inches
	




	
	30.000
	(30.297)
	30.500



	86
	.155
	(.157)
	.158





(Data added to tables to illustrate interpolated values is in parentheses.)

The difference between the lower correction and the higher correction is—

.158 -.155 .003

In the first column of the interpolation table of table III, designated "Differences between adjacent tabulated corrections," find the hori zontal line marked .003. Follow this line across to the box which contains the decimal value of the observed reading. This value (.297) is between .250 — .416. According to the column heading, the amount to be added to the lower value of the correction is .002.

The lower value of the correction is: . 155 The sum to be added is: +.002

Thus, the sum of the correction is: .157.

This amount is subtracted from the observed reading of the barometer.

30.297 -.157

30.140 is the barometer reading cor rected for temperature.

(3) Double Interpolation, (a) Necessity. When neither the ther mometer reading nor the barometer reading is listed in table III, it is necessary to interpolate for both. Double interpolation involves both types of single interpolation. That is, it is finding an inter mediate value between two thermometer values given in the table and finding an intermediate value between two pressure values given in the table.
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	(6) Disposal of decimals. The interpolated value will contain three or four decimal places, depending on the value of the corrections between which interpolation is to be made. Only three decimal places are used in the final value of the temperature correction, and while it is doubtful whether the accuracy obtained justifies considera tion of the fourth decimal value, certain rules have been established for determining corrections which involve four decimal places and these rules are in general use throughout the weather services of the United States. It is recommended, therefore, that these rules be applied in determining interpolated values in order to maintain uni formity with other services in the method of obtaining corrections. When the value obtained by interpolation contains four digits in the decimal, it must be reduced to three as follows:

	1. Drop the fourth digit when it is less than five (.0634=.063).




	2. Increase the preceding figure by one if the fourth digit is more than five (.0637=. 064).




	3. When the fourth digit is five, drop it if the third digit is an even number (.0685 =.068); increase the third digit by one if it (the third digit) is an odd number (.0615 = .062).




	(c) Examples oj double interpolation. There are three types of double interpolation. An example of each is given below:

	1. Example 1. Thermometer reading: 52.5° F., observed barom eter reading: 30.297 inches. Interpolate first for temperature by taking the midvalue between the barom eter reading at 30.000 and 30.500 inches, as follows:















	OF
	
	Height of barometer

in inches
	



	
	30. 000
	297)

(30.
	30.500



	52
	,064
	
	.065



	5)

(52.
	(. 065)
	(.066)
	(. 066)



	53
	.066
	
	.067






(Interpolated values are in parentheses.)

To find the interpolated pressure, subtract the lower value from the higher.

.066 -.065 .001

This leaves .001. Find this value in the first column of the interpolation table of table III, and follow the line across to the decimal part of the barometer reading (.297). Since the decimal value is between .251 — .500, this is the box headed .001, and this amount is added to the lower value of the correction.

.065 + .001 .066

Subtracting this value from the observed reading:

30. 297 inches -.066

30. 231 inches is the pressure reading corrected for temperature.

Example 2. Thermometer reading: 115.5° F.; observed barometer reading: 29.834 inches.










	0 p
	
	Height of barometer
	in inches




	
	500

29.
	834)

(29.
	30. 000



	115
	.229
	
	.233



	(115.5)
	(. 2305)
	(" 234)
	(. 2345)



	116
	. 232
	
	.236





(Interpolated values are in parentheses.)

Subtract the lower value, .2305, from the greater, .2345. The remainder is .004. This is the last line in the interpolation table of table III.- Follow it across to the box containing .834, the decimal part of the observed reading, between .813— .937. The amount to be added to the lower value is .003.

.2305+.003.2335 \begin{array}{r}
    . 2305 \\
    +. 003 \\
    \hline
    . 2335
  \end{array} 

When the value obtained by interpolation contains four digits in the decimal, it must be reduced to three accord ing to the rules given in (6) above. Following this rule, the interpolated correction, .2335, becomes .234. Subtract the interpolated value from the observed barometer reading.


29. 834 inches .234



29. 600 inches is the barometer reading, corrected for temperature.

S. Examples. Thermometer reading: 110.5° F; observed ba rometer reading: 30.395 inches.










	OF
	
	Height of barometer
	in inches



	
	30. 000
	395)

(30.
	30. 500



	110
	. 220
	
	. 224



	110.5
	(. 2215)
	(. 224)
	(. 2250)



	111
	. 223
	
	.226






(Interpolated valves are shown in parentheses.)

To obtain the temperature for 110.5°F. take the midvalue between .220 and .223 which is .2215. The midvalue between .224 and .226 is .2250. Subtracting the lower value from the higher, the result is .0035. Since this value is halfway between .003 and -004, the cor rection for both of these values muse be obtained. For a difference of .003, the amount to be added is .002; for a difference of .004, the amount to be added is .003. Adding these two and finding the mean gives .0025.

.002 .003 2). 005 .0025

When this amount is added to .2215, the lower value of the interpolated pressure, the result is as follows:

.2215+.0025.224 \begin{array}{r} .2215 \\ +.0025 \\ \hline .224 \end{array} 

Subtract this amount from 30.395 for the observed barometer reading.


30. 395 inches — . 224 inches 30. 171 inches is the barometer



reading corrected for temperature.


	c. EXTENSION OF TABLE III, ENGLISH MEASURES. (1) In table III the column headed 10.0 inches is provided tq permit extension of these tables to pressures below 22 inches of mercury.

	(2) Since the temperature correction for any given temperature is directly proportional to the observed height of the barometer, the correction can be computed by adding or subtracting the individual corrections for any combination of pressures which totals the observed pressure.

	(3) For example, to compute the temperature correction for a pressure of 20.0 inches with a thermometer reading of 65° F., proceed as follows:

	(a) At 65° F., pressure 30.0 inches, correction is —.099.




	(6) At 65° F., pressure 10.0 inches, correction is —.033.




	(c) Subtract pressures and corresponding temperature correction for pressure 20.0 inches at 65° F., and the correction is — .066.



27. Explanation of Table IV, Correction of Mercurial Barometer for Tem perature, Dynamic Measures a. FORMULA. The formula for reducing observed reading to the standard temperature, 0° C. is—

C=−B(m−l)1+mtt C = -B \frac{(m-l)}{1+mt}t 

where B is the observed height of the barometer in millibars, t is the temperature of the attached thermometer in degrees centigrade, m=.0001818, and J=. 0000184. Since the observed height can be determined to the nearest .05 millibars only, the tabulated temperature corrections have been rounded off to this order of accuracy.

b. INTERPOLATION. (1) Thermometer reading. Since temperatures on the Centigrade scale of the thermometer are to be read to the nearest %° Centigrade (par. lla) and the tables list corrections for only whole and half-degree intervals, it will be necessary to inter polate to obtain corrections for temperature values ending in either %° or %°. It will be noted from the tables that the differences in correction between half degrees are always either .05 or .10 millibars. Since barometer heights ace measured only to the nearest .05 millibar, interpolated corrections to less than .05 millibar would not improve the accuracy of the reading and should not be made. Therefore, when the difference between adjacent corrections listed in the table is .05 milli bar, do not interpolate; use the lower value listed. When the differ ence between adjacent corrections is .10 millibar and the temperature has either a %° or %° value, add .05 millibar to the correction for the next lowest temperature listed.
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(2) Barometer reading. The interpolation table at the bottom of table IV is similar in construction and principle to the interpolation table for English measures. (See par. 26.) It should be used in the same way except as- noted below.

Example: Observed barometer reading: 753.65 millibars; temper ature: 37.5° C. Obtain the two correction values from table IV for the nearest pressure above and below the observed value. In this instance, these values are 4.50 millibars (correction for 740 millibars) and 4.65 millibars (correction for 760 millibars). Subtracting the lower value from the higher, the difference is .15 millibar. Locate this value in the interpolation table in the column " Differences between adjacent tabulation corrections." From the observed barometer reading, 753.65 millibars, subtract the next lower tabulated pressure value, in this case, 740 millibars. The difference is 13.65. Follow the line marked .15, in the left column of the interpolation table, across the table until a pressure interval, or "box," is found which includes 13.65. This will be found in the box designated 10.05—16.65. According to the column heading, the correction to be added is .10 millibar. This value is added to 4.50, the lower value of the correction, and makes the total temperature correction 4.60 millibars. Subtract this from the observed pressure.


753. 65 millibars —4.60 749. 05 millibars



The barometer reading corrected for temperature is 749.05 millibars.


	(3) Comparison of methods, (a) In the examples given above, there appears to be a difference in the way the interpolation tables of table III and table IV are used. In table III, the decimal part of the observed reading was used in entering the interpolation table. In table IV, the difference between the observed reading and the next lower tabulated pressure value was used. These procedures are actually the same.

	(6) Since pressure values are tabulated in table III for each inch and half inch, using the decimal part of the observed reading actually amounts to subtracting the next lower tabulated pressure from the observed reading. For decimal parts over .500 this may not at first seem to be true. Note, however, that there are two pressure intervals listed in each of the correction columns in the interpolation table of table III. Note also that the minimum and maximum values of
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these pressure intervals differ from each other by exactly .500; hence, a decimal having a value of .287 has the same correction as the deci mal part .787.


	(c) As an example, a pressure of 30.287 inches differs from the next lower tabulated pressure value (30.000 inches) by .287 inch. A pressure of 30.787 inches also differs from the next lower tabulated pressure value (30.500 inches) by .287 inch. Therefore, both of these pressures would have the same correction applied and the two interpolation tables are the same in principle of use.

	c. EXTENSION OF TABLE IV, DYNAMIC MEASURES. In table IV the column headed 300 (millibars) has been provided to permit extension of these tables to pressures below 740 millibars. The princi ple involved in this extension is identical to that discussed in para graph 25c for extension of the inch table. For example, the tempera ture correction for a pressure of 680 millibars at 22.0° C can be computed by evaluating the differences in tabulated corrections for the 980- and 300-millibar columns, as follows:

	(1) At 22° C, barometer 980 millibars, correction is —3.50 millibars.




	(2) At 22° C, barometer 300 millibars, correction is 1.05 millibars.




	(3) Subtract pressures and corresponding temperature corrections, for pressure 680 millibars and temperature 22° C, and the correction is — 2.45 millibars.
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Table I. Reduction of barometer to standard gravity altitude term, English measures [Correction to be subtracted for height above sea level]















	Height above sea level
	
	
	Observed
	height of barometer
	
	in inches
	
	



	in feet
	16
	18
	20
	22
	24
	26
	28
	30




	0
	
	
	
	
	
	
	0.000
	0. 000



	300
	
	
	
	
	
	
	.001
	.001



	600
	
	
	
	
	
	
	. 002
	. 002



	900
	
	
	
	
	
	0.002
	.003
	.003



	1200
	
	
	
	
	
	.003
	.003
	.004



	1500
	
	
	
	
	
	. 004
	.004
	. 004



	1800
	
	
	
	
	0.004
	.004
	.005
	.005



	2100
	
	
	
	
	. 005
	. 005
	. 006
	.006



	

2400
	
	
	
	
	.006
	.006
	.006
	



	2700
	
	
	
	
	. 006
	.007
	. 007
	



	3000
	
	
	
	0.006
	.007
	.008
	.008
	



	3500
	
	
	
	.007
	.008
	.009
	.010
	



	4000
	
	
	
	.009
	. 009
	. 010
	
	



	4500
	
	
	
	.010
	.010
	.011
	
	



	5000
	
	
	0. 010
	.011
	.011
	.012
	
	



	5500
	
	
	.011
	.012
	.013
	.014
	
	



	6000
	
	
	.011
	.013
	. 014
	.015
	
	



	

6500
	
	0.011
	.012
	.014
	.015
	
	
	



	7000
	
	.012
	.013
	.015
	.016
	
	
	



	7500
	
	.013
	.014
	.016
	.017
	
	
	



	8000
	
	.014
	.015
	.017
	.018
	
	
	



	8500
	
	.015
	.016
	.018
	
	
	
	



	9000
	
	.016
	.017
	. 019
	
	
	
	



	9500
	
	.016
	.018
	.020
	
	
	
	



	10000
	0.015
	.017
	.019
	.021
	
	
	
	



	
	.016
	.018
	.020
	.022
	
	
	
	



	10500
	.017
	.019
	
	
	
	
	
	



	11000
	.018
	.020
	. 021

.022
	
	
	
	
	



	11500
	
	
	
	
	
	
	
	



	12000
	.018
	. 021
	.023
	
	
	
	
	



	12500
	.019
	.021
	.024
	
	
	
	
	



	13000
	.020
	.022
	.025
	
	
	
	
	



	13500
	.021
	.023
	.026
	
	
	
	
	



	14000
	.021
	.024
	
	
	
	
	
	



	14500
	. 022
	.025
	
	
	
	
	
	



	15000
	.023
	.026
	
	
	
	
	
	





Adapted from Table 134, Smithsonian Physical Tables, Eighth Revised Edition, 1934.
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