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PREFACE.

The only complete collection of meteorological tables is that of Guyotr

first published by the Smithsonian Institution in 1852. This has been

enlarged in successive revisions until the 212 pages of the original work

have grown to 738 in the fourth edition, forming a very valuable compi-

lation of all the more important meteorological and physical tables in use

since 1850. This last edition leaves nothing to be desired from a historical

stand-point, but the working meteorologist still lacks a collection of the

best tables, in compact form, convenient for use, and at small cost. The

tables now presented have been in constant use by the author, and their

present form is the result of many years' experience in the application of

various tables. They are published, not to supersede the earlier and more

extended collection, but as a convenient hand-book.

In the general plan of the work, the main points to be noted are as

follows :

1. As far as possible, all tables relating to the same subject are placed

together.

2. All similar tables are united. Thus, the three tables for convert-

ing millimetres to inches, on pp. 200, 225 and 258 of Guyot
1 form

Table XXXII of this collection. In addition to compactness and ease of

reference, this gives a table for all conversions needed, while previously

there has been published no single table that will convert barometrical

observations at the highest stations, e. g. Pike's Peak.

3. Only one table is given for each computation. For barometric

hypsometry, in place of Guyof s seven tables in both English and French

measures, only one is given in each, the best and most convenient, as found

by six year's constant use of various tables.

4. Only tables needed for current meteorological work are included.

JA11 references to Guyot are to 4th ed., Wash., 1884.
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Thus, tables for converting Beaumur temperatures, Eussian half lines, etc.,

are omitted, because needed to-day only for the reduction of old observa-

tions, and this rare use can well be supplied by Guyot.

5. The latest determination of the metre is used in all linear tables.

The old length of the metre, 39.37079 in., has been used thus far, in all

tables in this country and abroad, the usual argument being the inadvisa-

bility of a change previous to an authoritative determination. But the

length of the metre is now known so closely that the outstanding correc-

tion can affect none of the values in our tablgs, while the old length, when

the tables are carried to .001 in. (p25
mm

4/introduces afoaoorly oonotant
A

error of .001 in. The length adopted is 39.3702 in., for which determination

I am indebted to Professor W." A. Eogers, of Bowdoin College, who is .con-

fident that the true value lies between 39.37015 and 39.3702 in. An error of

.0001 is hardly possible, and as the change of .0006 from the old value

makes a change of only .001 in. in the conversion, it is clear that any pos-

sible outstanding error is far within the tabular values. A table computed

on the new length will require no modification in the future.

6. Several new tables are introduced. At the head of each table, or

in its introduction, the authority is stated. If the table be new, i. e.,

recomputed or never before published in this form, it is marked ("Orig-

inal "); if copied or enlarged from Guyot or any other author, the source
/ .

is given.

7. At the end of the volume are given plates showing the distribution

of the more important meteorological elements for the United States.

I gratefully acknowledge the great assistance rendered me by Mr. C. J.

Sawyer in the final arrangement of the hand-book.

H. A. HAZEN.
WASHINGTON, D. C., August 7, 1888.
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I-VII.

TABLE Vl.-VALUES OF THE OITEXSITY OF SOLAR RAD IATIOX J.
SOI, All CONSTANT A. IX TERMS OF THE MEAX SOLAR CONSTANT Ao

iFerrel. Kep. C. S. O., 185, pt. 2, p. 427).

DATK.

Jan. l

16

Feb. 1

15

Mar. 1

Ifi

Apr. 1

1

May 1

16
June 1

16

July 1

16

Aug. 1

HI

Sept. 1

If)

Oct. I

10

Xov. 1

ir>

Dec. 1

141

Year

AY
OF
YKAK

1

16
82
47
60
75
91
106
121

13(5

152
167
182
197
213
228
244
259
274
289
305
320
335
350

00.99
15.78
31.54
45.34
59.14
73.93
89.70
104.49
119.29
134.05
149.82
164.60
179.39
194.13
209.94
224.73
240.50
255.29
270.07
284.86
300.63
315.42
330.19
344 . 98

LATITUDES

10 20
!
30 40 50 60 70

C
I 80 90

.303 .265

.307 .271

.312 .282

.317 .293

.320 .303

.321 .313

.317 .319

.311 .321

.303 .318

.294 .318

.287 .315

.283 .313

.283 .312

.287!. 314

.294 ;. 316

.303 .318

.310 .318

.31 5.. 315

. 31 7 L 308

.316 .298

.312 .286

.308:. 276

.304 .267

.302 .263

.220 .169

.229 .180

.244 '.200

.261 :.223

.279 .245

. 296 . 270

.3121.295

.3231.315

.3301.329

.333 .339

.334 .345

.3341.348

.333 .347

.3321.342

.330 .334

.325 .322

.316 .305

.305 .284

.289 .261

.271 .236

.251 .211

.235 .190

. 224
j.
175

, 218 i. 167

117 .0661.018
129 .0781.028
150 .100

|.
048

177 .118 |.075
204 .158!. 108
236 .195 .148

269 .2351.195
297 .2711.238
320 .302 .278

337 .3271.312
349 . 345 j. 337
354 .3531.348
.352

.345

.330

.310

.285

.256

.225

. 194

.164

. 1 40

.124

.115

.305 .301 1.289 .268

.351 .345

.340 .329

.318 .300

.291 .264

.256 .220

.220 .178

.183 .135

.147 .097

.114 .063

.089 .040

.072 .024

.064 .016

.006

.027!....

.056 .013

.0971.057

. 148
S

. 101

.201 1.175

.253!. 255

. 298
1

. 31 7

.344]. 360

.361 1.378

.3561.373

.331 .347

. 282 . 295

.234 .227

.180 .139

.130:. 107

. 084
!

. 065
.047 .015

.018'.

.082

.177
, .259

7 .322

.366

.384

.379

.352

.300

.231 ,0

. 140
i

.043 JO
,... !o

i

i

i

i

i

.0335

.0324

.0288

.0235

.0173

. 0096

.0009

.9923

.9841

.9772
9714
.9679
. 9666
.9674
.9709

.9760

.9828

.9909

.9995

.0080

.0164

.0235

.0288

.0323

0.97

241 .209 .173
i

144 .133 .126 ..

I

TABLE TIL-DIMINUTION OF TEMPERATURE FOR EACH 100 METRES OF
ASCF\DI.\G SATURATED AIR.

(Ferrel. Eep. C. S. 0. 1885, pt. 2. p. 428).

TEMPERATURE C.

mm.
760
700
600
500
400
300
200

-10 .

0.74
.73

.70

.66

.62

.56

.48

0.68
.66

.63

.60

.55

.49

.41

[ALTITUDE

|

FOR C.

|

metres.

660
1897
3357
5142
7550

10680



Vm-XVI. PRESSURE TABLES.

TABLE VIII. REDUCTION OF BAROMETER IM:A IH \<.S TO FREEZING.
ENGLISH.

(Enlarged from Guyot, p. 270.)

Inches.

10



VIII XVI. PRESSURE TABLES,

VIII. BAROMETER TO FREEZING. IX.I IS II.

Indies.
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VIII-XVT. PRESSURE TABLES.

VIII.-BAROMETER TO FREEZI]\T . ENGLISH.
Inches.
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YII1-XTI. PKE8SUKE TABLES,

VIII. BAROMETER TO FREEZING. ENGLISH.
Inches.
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VIII-XVI. PRESSURE TABLES.

VIII. BAROMETER TO FREEZING. ENGLISH .

Inches.
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YIII-XYI, PRESSURE TABLES,

Till. BAROMETER TO FICHKXI \4,i.. l.\<- 1.1*11 .

Incites.
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\riil-XVI. PRESSURE TABLED

r \ KM: ix. REOUCTIOX OF BAROMETER KI:AI>I.>;S TO
METRICAIi*

(Jelinek and Haim. Anteitung z. met. Beofr. Wien, 1884 r p. flfc>

Millimetres.



VIII-XVL PRESSURE TABLES.

IX.-BAROMETER TO FRMEZOTO. METRICAL*
millimetres.
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VIII-XVI. PRESSURE TABLES.

IX. BAROMETER TO FREEZ1X&. METRICAL.
Millimetres.
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VIII-XVI. PRESSURE TABLES.

IX.-BAROMETER TO FREEZING. METRICAL.
Millimetres.
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VIII-XVI. PRESSURE TABLES.

TABLES X TO XIV.

BAROMETRIC HYPSOMETRY AND REDUCTION TO SEA-LEVEL,

INTRODUCTION,

BAROMETRIC HYPSOMETRY.

Many formulae and tables have been devised for computing heights

from barometric observations, and, conversely, for reducing barometer

readings to sea-level, but nearly all are based on the formula of Laplace,

published in 1805. *

The complete formula includes a term dependent on the hygrometric

conditions of the air column, but the use of this term is unsatisfactory,

since we do not know the exact vertical distribution of moisture. More-

over, experience seems to indicate that this term will often introduce an

error. For example, in the case of Mt. Washington, the full formula, as

developed by Professor Ferrel, gives a height of 6,326 feet, computed from

the mean of several years' observations, while the true height is 6,279 feet;

of this error of 47 feet, at least 20 feet is due to the use of a term depending

on the moisture. This term was ignored by Professor Guyot, and the Inter-

national Meteorological Committee has recently decided to omit it in their

tables, about to be issued.

The formula selected for the English tables was that of Professor

Ferrel;
2 the form of table is that of Angot,

3 which has been found by far the

most concise and convenient yet devised. The formula is:

30
H = 60521 (1 + .001017) X 36 X log. + H' \ 1 -f .001017 (f + t 100)P (

H (1 + .002606 Cos. 2
<J>).

'Mecanique Celeste IV, Paris, 1805, p. 289.

2 Met. researches, iii. Washington, 1882, p. 22.

8Ann. Soc. Met. France, Paris. 1880, xxviii, 202.

20



VIII XVI. PRESSURE TABLES.

The three tables for the different parts of the formula need no explana-

tion.

EXAMPLE.

Mt. Washington, P = 23 .61 : t = 25

Base P = 29.97 : t' 45

$ = 44 16'

From Part 1, argument 23.61, we have 6526
" " "

29.97,
"

27

H 1

6499

From Part 2, argument t' -f t 100 and 6500, we have 198

H 1 '

6301
"

3, argument 44
,

"
1

* <f " &r&v *~
Final height 630^>et

METEICAL.

For the metrical tables, those of Angot are copied, with the single

omission of the part relating to the moisture contents of the air column.

REDUCTION TO SEA-LEVEL.

The above remarks relative to vapor pressure apply as well to these

tables. A strict application of the formula requires a correction for the

observed pressure, but experience has shown that, assuming the mean

temperature of the air column to be the mean of that at the base and

summit, the correction for observed pressure vanishes. 1

If a gravity correction be desired, it may readily be found by Table

XIV. In practice, it will be best to draw up a table for the single eleva-

tion of the station, and for each two degrees, if the height be above 1,000

feet. The temperature to be used is an approximate mean for the previous

24 hours. If observations are made at equal intervals three times each

day, the mean of the three, including the current observation, is to be

taken.

The metrical tables are computed in the same manner as the English.

lAm. Journ Sc., New Haven, 1881, XXI, 366; XXII, 3.

21



vrn-xvi. PRESSURE TABLES.

TABLE X. I>ETEIIUI> ATIOX OF HEIGHT BY THE BAROMETER. ENGLISH.
PART I.

orv

A = G0521 (1 + .001017) x 30 x locj.
~

: Argument n

22



TITI-XVI. PKD8SFRE TABLES-.

X. BAROMETRIC IfEIGHTS. ENGLISH.
PART I

23



VIII-XVT. PRESSURE TABLES.

X.-BAROMETRIC HEIGHTS. ENGLISH.
PART I.
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VIII-XVI. PRESSURE TABLES.

X.-BAROJlETRIt; HEIGHTS. JKXGLISH.
PART I.

25



VIII-XVI. PRESSURE TABLES.

TABI.E X.-DETERMIXATIOtf OF II I 4. II T BY THE BAROMETER.-EXOM8H.
PART 2,

Correction for Temperature.
H [1 + .001017 (f + 1 100) or (100 t' t) ] : Arguments : H and t' + t 100 or 100 (V + t).

26



I-VII. TEMPERATURE TABLES.

X. BAROMETRIC II I I <- II I > I \ 4. f l> II

Correction for Temperature.

27



VIII-XVI. PRESSURE TABLES.

TABLE X.-DETERMINATION OF HEIGHTS BY THE BAROMETER. ENGLISH.
PART III.

Correction for Latitude Plus from Oto 44; Mirvus from 4-6 to 9O.
H" (1 -f .002606 cos. 2 <p : Argument H" and (f.

28



VIII-XVI. PRESSURE TABLES.

X.-I>ETERMIXATIO,\ OF Ell H,MTS BY THE BAROMETER.
PART IV.

Correction for Height.

TABLE XI. DETERMINATION OF HEIOHT BY THE BAROMETER. METRICAL,.
(Taken from Angot.)

.002600,2.)
H I 15986

Part I contains 18405 X
~JQ

: Argument P.

Part II correction for temperature : Argument,
u

and H.

Part III
" latitude and height : Argument, latitude and height.

EXAMPLE.

mm.
Pic du Midi : P' = 570.3. t' = -5.9

Base : P = 765.5. t = 7.0

Latitude = 44.

Part I 570.3 = 2296
.... 765.5 -58

Difference 2354

Part II 2354 and
7.0 - 5.9

Part III 2354 and 44 7

H = 2367

29



VIII-XVI. PRESSURE TABLES.

TABL.E XI. DETERMINATION OF II I H. SI I BY THE BAROMETER.
METRICAL..
PART I.

30



VIII-XVI. PRESSURE TABLES.

XI. DETERMINATION OF HEIGHT BY THE BAROMETER. METRICAIu
PART II.

Correction for Temperature C.

31



VIII XVI. PRESSURE TABLES.

TABLE XL-DETERMINATION OF HEIGHT BY THE BAROMETER. METRICAL.
PART III.

Correction for Latitude and Height.

32



VIII-XVI. PRESSURE TABLES.

TABLE XII.-REDUCT10X OF BAROMETER READIXOS TO SEA-1EVE1,.
EXOMSH.

(Original.)

33



VIII-XVI. PRESSURE TABLES.

XII. REDUCTION TO SEA-LKVEL. KNULI.S1I.

34



VIII-XVI. ES.

XII. REDUCTION TO SEA-LEVEL. ENGLISH.

35



VIII-XYI. PRESSURE TABLES.

XII. REDUCTION TO SEA-LEVEL.

36



VIII-XVI. PRESSUEE TABLES.

XII REDUCTION TO SEA-LEVEL. IX. II s II .

37



VIII-XVI. PEESSUEE TABLES.

XII. REDUCTION TO SKA- J.EVEI.. ENGLISH.
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VIII-XVI. PRESSURE TABLES.

XII. REDUCTION TO SEA-IJBVEL. ENttLISH.
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VIII-XVI. PRESSUKE TABLES.

XII. REDUCTION TO SEA-L.EVEL,. i:\4. 1.1*11.



VIII-XVI. PRESSUEE TABLES.

TABLE XII a,-COLUMX OF AIR EQUAL, TO .1 IXCH IX THE BAROMETER.
(Enlarged from Guyot.)

Temperature Fahr.

41



VIII-XVI. PEESSUEE TABLES.

TABLE XIII.-REDUCTIOX OF BAROMETER READI3ftS TO SEA LEVEL,.
METRICAL.

(Original.)



TIII-XVI. PRESSURE TABLES.

XIII. REBUCTIOX TO SEA-L.EVEL,. METRICAL.



VIII-XVI. PRESSURE TABLES.

XIII.-BKDUCTIOIi TO SEA-L.KVJEL. METRICAL.

44



VIII-XVT. PRESSURE TABLES.

XIII.-REDUCTlOtf TO SEA-L.EVEL,. METRICAL.

45



YIII-XVI. PRESSURE TABLES.

I V l 1. 1 . XIV. GRAVITY CORRECTION.
In Inches and Millimetres.

To reduce readings of the mercurial barometer to standard gravity at sea-level in latitude 45. Com-
puted for thirty inches.

(SIGNAL OFFICE.)

N. B. In this table the correction is always minus for latitudes 0' to 45, and plus from 45 to 90



VIII-XVI. PRESSURE TABLES,

TABLE XV.-BAROMETRIC PRESSURES CORRESPONDING TO THE TEM
PERATIJRE OF ttOl I I Y<- WATER. 1 \<- 1 l^ll

(Regnault and Moritz. See Guyot, p. 444.)

47



XVII-XXIII. -HUMIDITY TABLES.

TABL.E XVII.-VAPOR PRESSURE. i:\. 1,

(Kegnault and Broch. Reduction original.)

48



XVII-XXIII. HUMIDITY TABLES.

XVII. VAPOR PRESSURE. ENGLISH.

49



XVII-XXIII. HUMIDITY TABLES.

XVII. VAPOR PRESSURE. i:\<- LI* H .

50



XVII-XXIII. HUMIDITY TABLES.

XVII. VAPOR PRESSURE. ENGLISH.

51



XVII-XXIII. HUMIDITY TABLES.

TABLE XVIII. VAPOR PRESSURE. METRICAL,.
(Regnault and Broch, Trav. bur. int. poids et mes, Paris, 1881, i. p. A. 22.)

52



XYII-XXIII. HUMIDITY TABLES.

XVIII.-TAPOR PRESSURE. METRICAL.

53



XVII-XXIII. HUMIDITY TABLES.

TABLES XX AND XXI.

WEIGHT OF VAPOR.

INTKODUCTION.

It is often necessary to determine the weight of vapor in air having

various percentages of humidity. The simplest method is based on the

principle that the quantity of vapor is constant at any given dew-point,

whatever may be the relative humidity of the air. Hence, the dew-point

being given, we may immediately obtain the weight of vapor by these

tables. The dew-point, if not given, may be found from the wet and dry

bulb temperatures by Table XXII or XXIII.

EXAMPLE.

Let the air temperature be 55, and the wet bulb temperature 44.

From Table XXII, we find the dew-point 30, and from Table xfe, with dew-

point 30, the weight of vapor is 1.969 gr.



XVII-XXIII. HUMIDITY TABLES.

TABLE XX, WEIGHT OF VAPOR IX A CUBIC FOOT OF SATURATED AIR.
Temperature F. Grains Troy. (Guyot, p. 131.)

566.5654 FTT= .622
1 + .002036 (t 32)

55
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TABLES XXII AND XXHI.

DEW-POINT AND RELATIVE HUMIDITY.

INTRODUCTION.

For nearly one hundred years, a convenient method of determining the

moisture contents of the air from readings of the wet and dry bulb ther-

mometers has been sought. The main difficulty in all discussions has been

the lack of ventilation of the wet bulb. The simplest form of expression

is that of Regnault
1
as follows:

x = f a (t t') p., in which,

x = the vapor pressure at the dew-point;

/ = the vapor pressure at the wet bulb temperature;

t = the observed (C.) temperature of the air;

V = the observed (C.) temperature of the wet bulb;

p = the pressure of the air;

a = a constant to be determined by experiment.

The value of a, as determined by different experimenters, has ranged

from .00084 to .00067. The larger value from unventilated readings, and

the smaller by means of the sling psychrometer.

A long series of experiments by the author 2 has shown that the latter

value is satisfactory. Assuming

p = 29.4 and, a = .000673,

the formula becomes

x=f.011(t t
/
),

which is easy for computation in English measures.

The above formula has received a marked confirmation by the experi-

ments of Dr. A. Sprung with an Assman aspiration psychrometer. The

results are given in " Das Wetter," Vol. V, p. 105, and show the same value

of the constant adopted here. We may feel assured that this formula is

1
Compt. Bend., Paris, 1845, xx, 1127, 1220; 1852, xxxv, 930.

8Am. Met. Jour., Ann Arbor, 1885, i, 342, 396.
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XVII-XXIII. HUMIDITY TABLES.

exact, and the table may be used for all properly ventilated psychrom-

eters.

The following formula has been deduced by Professor Ferrel from a

long series of observations with the sling psychrometer at Colorado Springs

and Pike's Peak by Professor Marvin:

x = f- .000367 (t-n p 1

The temperature is in (F.) degrees. Substituting,

p = 29.4, we have, for t t'= 10, x=f .011 (t V\

which agrees with the above formula in all cases except when the air is very

dry, and even then the difference seldom amounts to 1 in the computed

dew-point, which is far within the accuracy of vapor pressures used.

While these tables apply strictly only to sling or ventilated psychrom-

eters, yet they will be but slightly in error for all shelters of fair exposure.

Kegnault's original formula contained a slight modification for readings

of the wet bulb when covered with ice, based on a theoretical difference in

evaporation. Experiment, however, has shown that there is no difference in

the results, whether the bulb be covered with ice or water, and no change

has been introduced in these tables.

The tables have been computed for a constant barometer reading of

29.4 in., as the average air-pressure at the majority of stations in this coun-

try. It will be found that, up to 3000 feet the errors incident to the use of

the psychrometer are much greater than will justify a correction for press-

ures differing from 29.4 in., but either Part II or III of the table will enable

one to apply this refinement, if desired.

It will readily be seen, from the construction of the table, that, if there

be given the dew-point from Eegnault's condensing hygrometer, and the

air-temperature, the relative humidity may be deduced without difficulty.

EXAMPLES.

Given, t = 65; t' = 50; then t t'= 15.

From Table XXII, with the above values, we find; dew-point
= 34, and

relative humidity
= 31 per cent.

Given, t = 65, t' = 55,p = 26".

Table XXII gives dew-point 47.
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XVII-XXIII. HUMIDITY TABLES. *,

From Table XVII, the vapor pressure for dew-point 47 =
.322; the cor-

rection of this from Table XXII, Part II, for i t' = 10 and p = 26" is

-h .013. Table XVII, with vapor pressure
= .335 gives dew-point

= 48.

Table XXII, with air-temperature
= 65 and dew-point

= 48, gives relative

humidity
= 54 per cent. This correction to the dew-point for pressure, may

be found much more readily from Table XXII, Part III, as follows:

Given, t = 65, t
1 = 55, p = 26".

The dew-point
= 47, as before; Part III, with air-temperature 65,

pressure
=

26", and t t
r = 10, gives correction = 1; hence, dew-point

corrected for pressure
= 48 D

,
as before.

RELATIVE HUMIDITY FROM CONDENSING HYGROMETER.

Given, t = 65; dew-point = 40; we have at once, relative humidity = 39 per cent.

While these tables are extended to 40 F. and below for the dew-

point, yet it should be borne in mind that we have no experimental vapor

tensions below 22 F., but the tables are computed on extrapolated values

from the formulae. A series of experiments in the Northwest in winter

extending Eegnault's work 20 or 30 degrees lower would be of great value.
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TABLE XXII. DEW-I'OIXT AND RELATIVE HUMIDITY. I N<- I.ISII .

PART I.

(Original.)

Depression of the wet-bulb thermometer (t f).
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XXII. DEW-POIXT AXD RELATIVE HUMIDITY. i:\<- 1,1* II

Depression of the wet-bulb thermometer (t t').
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XXII. DEW-POINT AND RELATIVE HUMIDITY. l-:\ 4. 1. 1 M II .

Depression of the wet-bulb thermometer (t t').

62



XVII-XXIII. HUMIDITY TABLES.

XXII.-DEW-POIXT AX KEtATIVE HUMIDITY. *:\<;M s II .

Depression of the wet-bulb thermometer (t t'\
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XVII-XXIII. HUMIDITY TABLES.

XXII. DEW-POIXT RELATIVE HUMIDITY. I. \<. 1.1*11.

Depression of the wet-bulb thermometer (t t'\



XVII-XXIII. HUMIDITY TABLES.

XXII. DEW-POINT AND RELATIVE HUMIDITY. ENGLISH.

Depression of the wet-bulb thermometer (t t').

65



XVII-XXIII. HUMIDITY TABLES.

XXII.-DEW-POIXT AKD RELATIVE HUMIDITY. l.\ . M> II .

Depression of the wet-bulb thermometer (t t ").
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DEW-POtSTT AtfD RELATIVE HUMIDITY. K\4,M Sll.

Depression of the wet-bulb thermometer (t n.
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XXII. DEW-POINT AND RELATIVE HUMIDITY. F.\<; I.ISH .

Depression of the wet-bulb thermometer (t t').



XVII-XXIII. HUMIDITY TABLES.

TABLE XXII. DEW-POINT A!O> ITERATIVE HUMILITY. K\<,i L.ISII.

PART II.

Eeduction of dew-point for pressure.
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XVII-XXIII. HUMIDITY TABLES.

XXIII. DEW-POINT AND RELATIVE HUMIDITY. i:\<- LIN1I.
PART III.

Correction of Dew-Point for Pressure.
Add to dew-point at 29.4".
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XVII-XXIII. HUMIDITY TABLES.

TABJLE XXIII. I>EW-POIXT AXD RELATIVE HUMIDITY. FREXCH.
(Original.)

X=f .00068 (t t')p. p = 750mm.

Depression of wet-bulb (t ">.
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XXIII. DEW-POINT AND RELATIVE HUMIDITY. FRENCH.
Depression of wet bulb ( ').
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XXIV TO XXX -WIND TABLES.

TABLE XXIV.

LAMBERT'S FORMULA FOR THE DETERMINATION OF MEAN WIND
DIRECTION.

INTRODUCTION.

Lambert's formula for the 8 principal wind directions is as follows:

Tan A _ E. W. -f- (N.E. S.W.) cos. 45 + (S.E. K.W.) cos. 45

N". S.+ CST.E. S.W.) cos. 45 (S.E. K.W.) cos. 45

in which N., N. E., etc., represent the number of times the wind has blown

in each octant during the period under consideration. We assume that the

wind velocity is the same from all points. If directions from 16 points are

observed, half of each extra point should be added to the direction preceding
and following; for example, with N. N. E. 6, N. E. 5, E. N. E. 3, E. 2, E. S. E.

4, we would enter the formula with N. E. 9.5, E. 5.5, etc. The result will

be almost identical with that from the full formula of 16 points.

The table is in two parts: part I gives the product of any number with

cos. 45 (.7071), and part II the value of the angle or its complement, in

degrees. For the computations, the following form should be used:

abcdefghik 1 m n opqrs part II angle

E W N SNE SW SE NW e-f g-h i cos. 45 kcos.45 a-b 1+m c-d 1-m o-fn p+q
f^ (

S

212202^13 9* 10 4 -10 2.8 -7.1 -10 -4.3 -5 9.9 -14.3 4.9 19 N. 71 W.

r
The signs of give the quadrant,

s

r s

If the fraction or is not less than j$$, divide both numerator and
s r

denominator by any number till the values of r and s are found within

part II. Always enter part II with the smaller number as the horizontal

argument. If s be smaller than r, take the complement of the angle, as

found in the table.
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In the use of this table it will be found that the larger the figures, pro-

vided they are under iH, the easier the computation. For example, sup-

r -18
pose . In the table there is no 18 opposite 14, but if we

s 14

multiply the fraction by 5 we have U, and the corresponding angle from

part II is 38, or taking the complement, since s is less than r, we have

N. 52 W. The same result is attained if we multiply by 10.

TABLE XXIV.-LAMBERT'S FORMULA..
(Original.)

PART I.

Multiples of Cos. 45.
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XXIV. LAMBERT'S FORMULA.
(Original.)
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XXIV. LAMBERT'S FORMULA.

XXIV.

LAMBERT'

Values
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TABLE XXV. CONVERSION OF WIND VELOCITIES.
(Original.)

1 mile per hour = .4470+ metre per second.= 1.46667 foot
= 1.6093+ kilometre per hour.
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XXIV-XXX. WIND TABLES.

TA It I,K XXVI.-COXVERSIOHf OF WIND VELOCITIES.
(Original.)

1 metre per second = 2.236943 miles per hour.
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TABLE XXVII.

CONVERSION OF WIND VELOCITY IN MILES PER HOUR TO PRESSURE
IN POUNDS PER SQUARE FOOT.

INTRODUCTION.

In many investigations it is necessary to express the velocity of the

wind in terms of the pressure, but the determination of this relation is

difficult, and the problem has attracted the attention of physicists for a

hundred years.

Of the various results, those of Bouse, quoted by Smeaton 1 seem most

consistent with recent investigations
2
. The formula, as announced by

Smeaton from Rouse's experiments, is:

p = .005 v* .s, in which

p = the pressure in pounds;
v = the velocity in miles per hour;
s = the surface in square feet.

The table has been computed from this formula, s being taken as one

square foot.

It will be understood that the table is strictly applicable only to sur-

faces of about one square foot, and for velocities from twenty to forty

miles per hour.

Trans., Lond., 1759, li, 165.

2 Unwin, C. K, Encyc. Brit., 9 ed. Hydromechanics.

Hazen, H. A. Am. Journ. Sc., New Haven, 1887, xxxiv, 241.

TABLE XXVII. MILES PER HOUR TO POUNDS PER SQUARE FOOT.

V = y'200 x p
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TABLE XXVIII. BEAUFORT SCALE INTO MILES PER HOIK.

(Scott. Element. Met. p. 159.)

Force. Beaufort Scale. Miles.

Calm 3

1 Light air 8

2 Light breeze 13

3 Gentle " 18

4 Moderate " 23

5 Fresh " 28

6 Strong
" 34

7 Moderate gale 40

8 Fresh " 48

9 Strong
" 56

10 Whole " 65

11 Storm 75

12 Hurricane 90

TABLE XXIX.-ESTIMATION OF WIND VELOCITY.

(Original. Adopted by Signal Service.)

0. Calm.

1. Light; just moving the leaves of trees.

2. Moderate; moving branches.

3. Brisk; swaying branches, blowing up dust.

4 High; blowing up twigs from the ground, swaying whole trees.

5. Gale; breaking small branches, loosening bricks on chimneys.

6. Hurricane or tornado; destroying everything in its path.

TABLE XXX. ESTIMATION OF THUNDER-STORM INTENSITY.

(Original. Adopted by Signal Service.)

1. Distant lightning.

2. Distant thunder.

3. Moderate thunder-storm.

4. Heavy thunder-storm.

5. Heavy thunder with very high wind breaking small branches off

trees, etc.

6. Thunder with hurricane or tornado.
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TABLE XXXI. INCHES TO MI I.I.IMETRES.
1 inch = 25.3999 mm.

(Original.)
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XXXI. INCHES TO Jl I LL1 M F/TICKS.
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XXXI. INCHES TO MILLIMETRES.
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XXXI. INCHES TO MILLIMETRES.
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XXXI. INCHES TO MILLIMETRES.
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XXXI. INCHES TO MII.LUIETUES.
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XXXI. INCHES TO MILLIMETRES.
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LINEAR MEASURES.

TABLE XXXII.

MILLIMETRES TO INCHES.



XXXI-XXXVI. LINEAE MEASUEE TABLES.

T.\III<K XXXII. MILLIMETRES TO l\ II I.*.

1 mm. = 0.393702 inch.

(Original.)
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XXXII. MILLIMETRES TO INCHES.
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XXXI-XXXVI. LINEAK MEASUEE TABLES.

XXXII. MILLIMETRES TO I\< II I:N.
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XXXH.-MIXJLIMETRES TO IWCHLES.
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XXXII.-MIL,I,OIETRES TO
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XXXII. MUJLIMETBES TO INCHES.
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XXXII.-MIL.L.OIETRES TO
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XXXII. MILLIMETRES TO IXCHES.
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TABLE XXXIII.-METRES TO FEET.
l m. = 3.28085 feet.

(Original.)
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XXXII1.-METRES TO FEET.



XXXI-XXXVI. LINEAR MEASURE TABLES.

XXXIII. METRES TO FEET.
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XXXHI.-METRES TO FEET.
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XXXIII. METRES TO FEET.
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XXXI-XXXVI. LINEAE
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XXXIII. METRES TO FEET.
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XXXIII. METRES TO FEET,
f

105
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TABLE XXXIV. MILES TO KILOMETRES.
l mile = 1.60933904 kilometres.

(Original.)
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XXXIV. MIL.ES TO KILOMETRES.
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XXXI-XXXVI. LINEAR" MEASURE TABLES.

TABL.E XXXV.-STATUTE TO KAUTICAI, MILES (KXOTS).
1 statute mile = .867554 nautical.

(Original.)
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XXXI-XXXVI. LINEAK MEASURE TABLES.

TA1IM-: XXXVI. LENGTH OF A DEGREE IN VARIOUS LATITUDES.
d. (in feet) = 365491 cos. 1 306 cos. 3 1.

(Original. See Davies & Peck. Diet. math. p. 163.)
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XXXVII-XLIIL MISCELLANEOUS TABLES.

TAKI.K XXXVII. SUXSPOT \ r.VI HK.KM.
(Wolf. Astronomische Mittheilungen.)
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XXXVII.-SUXSPOT Nl JIBFIIS.
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XXXVII XLIII. MISCELLANEOUS TABLES.

TABLE XXXVII. LOCAL* TIME TO STANDARD TIME.
(Original.)

Greenwich noon = 7 A. M. 75th meridian time = time given in this table for each longitude W.
For longitude E. from Greenwich subtract the time by this table from 12, and that will give the

p. M. local time of Greenwich noon.

EXAMPLE.

To Find Local Time of Greenwich Noon in Longitude 49 26' West of Greenwich.

Look for degree of longitude 49 and we find 8 A. M at the head. 26' of longitude

in the center table gives opposite 49: 42
;
hence local time of Greenwich noon in

longitude 49 26' W. is 8:42 A. M.

To Find Greemvich Time of Local Noon in Longitude 95 40' W.

Greenwich noon = 5:37 A. M. Subtract 5:37 from 12, and we have 6:23 p. M.,

Greenwich time of local noon.

To Find Local Time of Any Greemvich Time.

Find 2:35 p. M. Greenwich time in longitude 111 35' W. Greenwich noon 4:34

A. M. local time. 2:35 p. M. Greenwich time would be 2 hours 35 minutes later, or

7:9 A. M. local time.
To Find Greenwich Time of Any Local Time.

Find Greenwich time of 4:37 P. M. local time in 98 8' longitude W. Local time

of Greenwich noon = 5:27 A. M.; 4:37 p. M. is 11 hours 10 minutes later, or 11:10 p. M^
Greenwich time.

To use this table for any other meridian than Greenwich, substitute for

"Greenwich noon" its time at the meridian desired.

Given 7 A. M. Eastern Time, to find its Local Time in Longitude 112 48' W.

Over 112 we find 4, and opposite that for 45' we have 29. Hence 7 A. M. (Eastern)
= 4:29 A. M. (local) in longitude 112 48' W.
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XXXIX.-TIME OF SUNRISE.
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XXXVII-XLV. MISCELLANEOUS TABLES.

TABLE XL.

TO DETERMINE THE POSITION OF A POINT ON A MAP.

INTRODUCTION.

This table is designed to facilitate the determination to minutes of arc,

of positions on a map with lines of latitude and longitude, having given the

shortest distances on the map from the point to the nearest parallel and

meridian. For use, first measure on any convenient scale the distance

between any two lines of latitude or longitude. If no figure at the top of

the table coincides with this distance, it may be multiplied or divided by

any number to bring it within the range of the table. Then measure the

distance on the~same scale from the point to the line of latitude or longi-

tude and find the"same number multiplied or divided as above, if necessary,

in the left-hand column. The intersection of lines from these two numbers

will give the minutes^of latitude or longitude on the map.

EXAMPLE.

Let distance between two meridians be 46mm
-, and that from a point to the

nearest meridian 20mm -; the minutes of longitude are 26.
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XXXYII-XLY. MISCELLANEOUS TABLES.

TABLE XL. TO DETERMINE THE POSITION OF A POINT OX A MAP.
(Original.)

Horizontal argument is the distance between two parallels or meridians on any scale.

Vertical argument is the distance from the point to the nearest parallel or meridian.
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TABLES XLI-XLIII.

DIVISION TABLES.

INTEODUCTION.

These tables are designed to facilitate division by 28, 29 and 31 : divisors

of frequent use in meteorological reductions.

The horizontal rows of figures lettered "D" in plain and bold-faced

type are respectively the first three and last two figures of the dividend.

The corresponding numbers in the horizontal rows lettered " Q
"
are respect-

ively the hundreds, tens and units figures of the quotient.

EXAMPLE. TABLE XL^"

To divide 22883 by 28:

Under 228 in the horizontal rows (D) we find 8, and under 76, the number nearest

to 83, in bold-faced type, we find 17.

Hence the quotient is 817^V.
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XXXVII-XLV. MISCELLANEOUS TABLES.

TABLE XL.I. BY 9.

(Original.)
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XXXVII-XLV. MISCELLANEOUS TABLES.

TABLE XL.II. DIVIDING- BY 28.

(Original.)
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XLIII. DIVIDIJW BY 31.
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XLIV. MISCELLANEOUS TABLES.

TABLE XJLIV. MONTHLY NORMAL PIC l>i*r ICI-: (15 YEARS) AND TEMPER-
ATVTRE (8 YEARS).
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XLIV. MISCELLANEOUS TABLES.

MONTHLY NORMAL PRESSURE (15 TEARS) AND TEMPERATURE
(8 YEARS).
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XLIV. MISCELLANEOUS TABLES.

MOXTHL.Y NORMAL PRESSURE (15 YEARS) AX TEMPERATURE
(8 YEARS).
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XLIV. MISCELLANEOUS TABLES.

>IOV1'IILY XORJIAI, PRESSURE (15 TEARS) AND TEMPERATURE
(8 TEARS).
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XXXVII-XLV. MISCELLANEOUS TABLES.

TABLE XL.V. XORMAL, \VIXO DIRECTION.
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FIFTEEN YEARS' NORMAL PRESSURE, TEMPERATURE, AND WIND DIRECTION.
(LAMBERT'S FORMULA.)
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