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In  reply to your inquiry regarding the loss of the anemometer cups, 
I have the honor to say that I delayed further report upon this matter 
with the hope that in the meantime I could flnd the cups and from their 
condition report definitely as  to  how they gave way; however, the cups 
can not he found and the defect that resulted in their loss must therefore 
remain a theory. The miles of wind were recorded with such rapidity 
and regularity up to the very moment of the loss of the cups as to show 
that the screw that holds the cups tu the spindle was coristantly tight, 
which dispels the theory that this screw had wnrked loose, thereby allo\% - 
ing the cups to he lifted off therefore, my only rflinaining theory ib that 
under the terrific and long-cnntinued htrain onv or more of th r  crohs ar im 
gave way and probably bent upward, which gave the w-ind a sudilrn. 
highly increased power on the CUPb that snapped the screw above ref 
to and instantIy releas the cups from the spindle. The anenioi 
was not injured, aside 111 the l<lhS Of the CUph, and ill OrdPr to +'XI 
the resumption of the ord, I left it  eq)osed, simply putting on a I I W  
set of cups. 

The 20 miles of wind interpolatecl a t  the time of the break 
(9:19-9:36 p. m.) have been aclded to the dial. so that the dial 
readings correspond to the record. 

Under date of June 5,  1902, and in reply to the preceding, 
Prof. C. F. Marvin wrote, as follows: 

Inasmuch as the spindle i ) f  the anemompter ma+ intact aut1 tlie cu11h 
entirely removed, I am inclinrtl tti think thil inuly plausilila oxplanation 

)t 
secured tight enough, tir iwuausr of  actitm fro1 \\ 

backed off a little aud permitteil an upward gu5t to  lift the cwp+ 
spiudltl. From the phi>tograylI inc1i)st.d with the reliort it i.; oIiviou+ that 
there Ill~lbt be a rrrj pronnuntvd ul~warcllq inclilied (lirevtion ta I thr \\ iuil 
at the p i n t  of exlmsure of the a ~ i ~ i i i i ~ r i i r t ~ r .  thus f;u.ilitatin,y the lifting 

ib that the cups. hy the action of the storm. were 
dle, either because the wrew:. liinrliny tlie cwl)r 

I- 

Uiider date of June 27, 1902, Professor RIcAclie says: 

along the coast, and also at a rlunilw of iiiteriibr point-. 

NOTE ON THE ANEMOMETER EXPOSURE A T  POINT 
REYES LIGHT, CAL. 

By c' F. nl IRVIN,  Pmfeswr of M c ~ w I ~ ~ J ~ o ~ ~ .  dater1 Fvhroar\, 190:. 

Prior to the erection of the Weather Bureau lmilding to 
accommodate the station a t  Poiiit Reyes Light the anemoiue- 
ter was exposed on a water tank located on the side of the 
bluff. The ex- 
cessive wind movement recorded a t  this locality, as set fortli 
in Professor NIcAclie's paper, preceding, led us tu question 
whether this was not due, a t  least partially, to a faulty es- 
posure and to a strong draft of wind arouiid the point of the 
bluff. I n  order to secure information on this point. extensive 
comparisons of wind movement have been conducted by  in- 
stalling a cliiplicate anemometer esposcd on an attachiiieiit to 
the storm-warning tower erected very nearly on tlie s i ~ ~ i ~ ~ i i i t  
of the bluff, as indicated in figs. 3 aiitl ti. The aneiuoiiieter 
cups were about 53 feet above the ground at the base of the 
tower-that is, about 593 feet above sea level. The anemome- 

A view of this location is shown in fig. 5.  

ter on the tank had an elevation of about 490 feet above sea 
level. The relative location of these anemometers is more 
clearly indicated infigs. 7 and 8, which give the approximate 
plan and contour of the bluff. 

The two anemometers were in all respects alike and recorded 
automat,ically side by side on a special two-magnet register. 
Comparative readings extended from noon, September 19, 
1902, to noon, February 1, 1903. The following table gives 
the t.otal nionthly movements for the two anemometers: 

1.07 Oct*ilrer. .. . . . . . . .. .. . . . 14,466 
Noveiubrr. .:- . . _ _ _  .. .. .I 15.395 1 14,792 I % 1 :: 1 i:tz ~ ' i::: ~ i:.: 1 1.05 
Ikwnilier. _. _ _  . _ _  _ _ .  . . 12,%35 12,225 1 58 53 1. 09 16.6 16. 4 1.01 

January .... .. . .  . ___ . .  . 12,112 11,564 i 4  67 1.10 16.3 15.3 1.03 

13,519 

IYID. 

The hourly readings were tabulated for the entire period, 
but it careful examination of these fails to disclose any im- 
portant results that are not also presented by the total 
monthly movements. It is apparent,, from the tables, that the 
memometer on the tank recorded from 1 to 'i per cent greater 
monthly movements than the anemometer on the tower. 

Eitoncled comparisons of anemometers at the Weather Bu- 
reau have demonstrated that diflerences in the indications of 
instruments that are of similar design and construction are 
caused principally by inaccuracies in the lengths of the arms 
of the anemoiiieter cups, that is, by ciifferencen in the mean 
illstance of the centers of the cups from the center of the axis 
of revolution. 

In  the case of the anenioiiieter cups used in the present 
coiiipnrisons a t  Point Reyes Light, careful measurements show 
tlint the arn is  of the tank anemometer are 0.015 of an inch 
sliorter thnn those of the tower anemometer. This is a differ- 
ence of only 0.22 per cent, that is, we ~ h o ~ l d  expect the tank 
anemometer to show one-fifth of 1 per cent more wind move- 
iueiit than the tower anemometer. 

The actual cliflerence found from comparisons of the record8 
a t  these two stations amounts to from 5 to 10 per cent for the 
iiiaximuni winds and froiii 4 to 6 per cent for the monthly 
in01 einents. and must be attributed to some peculiarity of the 
erpobure on the tank and to the variation in the direction of 
the aincl. 

From the foregoing i t  niay be assumed that the extraordi- 
nary mind belocities recorded during the storms reported by 
Professor IIcAdie were fairly well indicated by means of the 
anemometer on the tank. In  this connection, however, it is 
necessary to reinark that accurate studies of the Weather Bu- 
reau type o f  Robinson's anemometer have never been extended 
t u  velocities aboxe 50 mile6 per hour, a t  which speed the ve- 
locity iuclicated 1 y  the instrument is 9.2 miles or 18 per cent 
too high, SO i t  is very probable that the wind movement pro- 
ducing an intiicatetl velocity of from 100 to 120 miles per 
hour on the Weather Bureau anemometer was actually much 
less than 100 wiles per honr. It  is very greatly to be desired 
that researches should be undertaken to evaluate the indica- 
tions of our aneinonieters a t  the very highest velocities ever 
indicated. 

COMPOSITE AND OTHER ARRANGEMENTS OF 
WEATHER TYPES. 

l h  H \V I:ia 11 i i i i w b v ,  1 , o ~ d  Fan., ast o t k i a l ,  I ~ i l u t l i ,  Miiiu., dntril March li, 1903. 

Duriiig revent years conniderable attention lias been devoted 
to the classification and indexing of weather maps and types 
as an aid to the forecasting, the most prominent contributors 
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to this special literature being Profs. Thos. Ruseell, E. B. 
Garriott, and M. V. Brown, Mr. F. H. Brandenburg, and Rev. 
F. L. Odenbach, S.  J., all of whom have placed before us very 
valuable information and suggestions. One might also include 
in the above list Prof. F. H. Bigelow’s Storms and Storm 
Tracks. 
No one will clispute Professor Garriott’s statement that, 

((types of formations and movements of the same general 
character, extending over periods of several clays, are much 
more important than types of individual conditions,” nor that 
of Professor Brown to the effect that the idea of inclividual 
types must not be pushed too far, in the expectation that con- 
ditions apparently alike will always produce like results. On 
the other hand there is no question but that the study of in- 
dividual types is very profitable, for, in many cases, certain 
characteristic conditions are a safe guide to the forecaster. 

The writer has given the subject considerable attention, and, 
perhaps, some of the methods evolved and followed may prove 
of interest to others. For over four years past it has been my 
daily habit to enter upon each ‘‘ pencil ” map the local fore- 
casts and the actual conditions that prevailed a t  Duluth in tlie 
succeeding twenty-four and thirty-six hours. that is, during 

to-night and to-morrow ’* as regards weather, temperature, 
and wind. This systematic record has proved valuable as 
facilitating the study of types in their relation to local fore- 
casting, especially as one does not need to refer to any other 
source to obtain precise information as to results when exam- 
ining maps. This method permits eaRy separation and ar- 
rangement of types in a variety of ways. Up to the present 
time three methods of classification have been attempted, as 
follows : 

A. Composite types. 
B. Associated types. 
C. Scrap-book arrangement. Chronological order. 
(A.) The composite is an extremely interesting iuethod. 

This is a chart compiled from a large number of maps, each of 
which produced certain similar effects, the final result being 
an average of the data for each station from which reports 
were received on the several dates. By this means one oh- 
tains a purely ideal map for a large district or locality as re- 
gards any stated phase of weather, temperature, or wind, sep- 
arately or combined. The chief value to the forecaster is the 
knowledge gained as to  average conditions producing a type. 
After the composite is prepared i t  should be compared with 
each of the relative or cont#ributing maps in order to note 
variation8 in position, niorement and strength of the higlib 
and lows, pressure ancl temperature changes, precipitation 
areas, etc. To secure tlie best results, composites or other 
methods of studying types diould cover not less than a year 
on account of the changes attending the procession vf the 
seasons, but periodb of five or ten years woulcl be more satis- 
factory because of other variations that occur from year to 
year. 

Quite a complete set of compoeites (8 a. m.) have been pre- 
pared for the month of March, those for other months are in 
course of preparation. These refer to the following condi- 
tions: Brisk ancl high northeast winds; light and fresh north- 
east winds; fresh northerly winds; fresh westerly winds; brisk 
and high northwest winds; fair weather; snow or rain; sta- 
tionary temperature ; warmer to-night, colder to-morrow ; 
colder to-night, stationary temperature to-morrow; colder 
(also cold waves); warmer. 

Two of the above types are illustrated by the accompanying 
figs. 1, 2, 3, and 4, viz: Brisk and high northeast winds to- 
night and to-morrow, by figs. 1 and 2; and fair weather to- 
night and to-morrow, by figs. 3 ancl 4. The former is about 
the most important of all in this locality (excepting the high 
northwest-Twind type that is usually confined to the colder 
months in its greater severity), for i t  is experienced in varied 

10-3 

moods during about eight months in the year. In its lighter 
phases it is quite frequently accompanied by fine and delight- 
fully cool weather, but when fully developed there is much 
wind, fog, rain or snow, heavy sea and disagreeably cool tem- 
perature. The low shown near Omaha, see fig. 2, moved often- 
est from the Alberta or Montana region in twenty-four hours. 
By 8 a. m. of the succeeding date it had generally moved 
between three hundred ancl four hundred miles farther 
eastward, and thence its path was northeastwardly across 
the Lake region. Of course there were numerous instances 
where this low was farther west than Omaha as regards like 
effects, and where it moved to Nebraska from either the west 
or southwest. During the twenty-four hours following, the 
Pacific, Atlantic, and Manitoba highs usually remained about 
stationary, the latter taking .an eastward course after the low 
entered the Lake region. The high northeast type is 80 per 
cent in favor of rain to-night and about 90 per cent for rain 
to-morrow, the amounts of precipitation averaging heaviest 
during the clay hours. The local teniperature changes were 
generally slight, inclining toward colder by 8 p. m. the nest 
dag, and the average maximum velocities ranged from forty 
miles for to-night to about forty-five for to-morrow. 

I n  the fair weather type, see figs. 3 ancl 4, in the great ma- 
jority of instances the barometer was high in districts north 
of the Dakotas and over the Rocky Mountains, and low in 
either the Lake region, New England, t,he extreme Southwest 
or  Alberta. The temperature changes were uaually unimpor- 
tant ancl the winds variable. 

(B.) The associated types cover the the same field as the 
composite only not as averages. The printed maps (Form E) 
are utilized. Three separate divisions are followed, viz : 

FIG. 2.--drerage barometer and temperature chauges in the type 
causing 1:Irisk to high northeast wiiiils at Dulut,li during March. 

+ 
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FIo. 1 .-Composite or average type causing brisk to high northeast 
winds at Duluth during March. 
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FIG. 4.-Average barometer and temlwrature c-hangrs ani1 previpita- 
tion areas in the type causing fair weather 6' to-night and to-ninr- 
row " at Duluth during March, 

---hour barometer cliange, & .lo inoh or more. 
....W-hour temperature change. j= 60 or more. 
Shaded areas qliow precipitation durina previous 

S4 hours whereoccurring on 51) per cent or more 
of dates used. . .  aq 

FIG. 3.--Corn1~xite or average type causing fair weather to-night 
aud t,o-niorrt)w ' ' at Duluth during March. 

Weather, temperature, a i d  wind, and three n q i s  are used 
daily (except Sundays and holidays), one for each condition. 
Each map includes precipitation, pressure, and temperature 
change areas in black, red, and blue pencil, respectively, ancl 
the paths of the pressure areas are also indicated. On each 
map are also brief notations covering weather, temperature, 
and wind for to-night ancl to-morrow ; thus each individual 
map contains a complete history of the conditions that fol- 
lowed during the succeeding twenty-four and thirty-six hours 
and their relation to a particular type. As the types accumu- 
late they are pasted together and each group is plainly marked. 
Thus we have all the fair weather maps together. a i d  tlie 
same for rain or snow, coli1 waves, colder, warmer, stationary 
temperature, high or light winds, etc. A complete set of these 
types has been arranged for each month of 1902, the labor re- 
quiring but a little time each day. 

(C.) I n  the scrapbook plan a conveniently large ldank 
book is wed. A year's supply of 2 by &inch maps of tlie 
United States and Canada were milliographecl. Two of these 
maps are used daily (including Sunclays and holidays). The 
maps are of a size that permits four being used on a page. 
On the left-hand page are pasted (in chronological order) the 
maps containing isobars and isotherms, and on the opposite or 
right-hand page are pasted maps showing precipit a t' ion, areas 
of pressure and temperature changes for dates corresponcl- 
ing to maps on the left. Progressive movements of the highs 
and lows are indicated. The local and State forecasts are en- 
tered opposite the appropriate map, and likewise data as tjo 
weather, temperature, and wind conditious that resulted " to- 
night and to-morrow. '' The arrangement is such that when 
the book is open eight maps for four dates are a t  once in view. 

Besides preparing the maps in the manner described, a system 
of indexing is also followed. In the front part of the book 
are pages devoted to the various types of weather, tempera- 
ture, and wind, each map (or date) being given a number. 
This shows the frequency and continuity of each type. It not 
only afforcls a study of indiviclnal types, but also furnishes a 
method of studying those whose movements extend over 
periocls of several days. 

In  all the foregoing arrangements of types the 24-hour 
pressure changes were nsed, instead of those for twelve hours. 
This was rendered necessary by reason of the fact that the 
12-hour changes were available only for the Northwest; there- 
fore they were of little value. 

Among the features developed by these studies is the ap- 
parent tendency of the highs and lows to move from near the 
center of a pressure change area to the edge of the same area 
or to a point between the plus and minus areas in twenty-four 
hours. When the highs and lows lie between plus and minus 
areas they frequently move to near the center of the pressure 
change areas in twenty-four hours. As these areas are gen- 
erally of irregular size and conformation, so, also, the move- 
ments of the highs and lows become little or great accordingly. 
While t,he rules do not always obtain, yet the occurrence is so 
frequent as to be of some value in forecasting when consid- 
ered in connection with the other laws governing atmospheric 
motion. 

METEOROLOGY IN THE NATIONAL AGRICULTURAL 
INSTITUTE OF FRANCE. 

By MIiv R. A. ED\$ ARDZ, Library, Weather Bureau. 

The National Agricultural Institute of France has recently 
issued the first volume of the second series of its Annales, 
which appears on the occasion of the twenty-fifth anniversity 
of the Institute. From the introduction we learn that the 
special purpose of this volume is to present to the agricultural 
ancl scientific world the history, the work, and the organiza- 
tion ( J f  this institution. Condellsecl accounts are given of the 
various courses of instruction offered, among which we notice 
meteorology. Teachers in general, and especially those in the 
colleges ancl technical schools of this country, may be inter- 
ested to know to what extent meteorology receives attention 
iu other countries. This course consists of twenty-five lec- 
tures delivered by Prof. Alfred Angot, the well-known meteor- 
ologist of the Bureau Central, who also holds the chair of phys- 
ics itnd nieteorology in the National Agricultural Institute of 
France. The following is a translation of the syllabus of his 
lee tures. 

Relations of meteorology 
h. e .  6.. geography, agriculture, hygiene, history. 
of cal(dation. Ax eragrs; clirjcusbion of their value; 

Annual anal diurnal variation of the quantity of heat 
latitudes: influence of the atmosphere and the at- 

n of solar rags; iiieasure of the quantity of heat and 
the mil:  .zc.tinonieters. 

Temperature o f  thr 61 d. Diurnal and annual variations of the ternper- 
nturr of the  snil at diffrreut depthh; effec,t of bod covering; of snow cov- 
ering; variation of aver rmyerature with depth. 

Teuiperaturr of wat Springs, rirerh, lakes; annual variation; 

limits of ic+aIwrgs. 
Teniperatiirr 1 )f air. lUIc~thod.s of nh*ervatinn; theirnometers, maxi- 

muni. *elf-registering, hling; in.;tallation of thermometers. 
Diurnal variationbof the teniperatureof theair; influenceof seasons; of 

latitude: of  topographical wnditions. Annurtl variation of temperature; 
c.limatt>h. eipahle, teniIwraie, extreme; variation of temperature of at- 
ina)sl)liere with altitudp. 

(;iwt>rd Ilistribution nf temperature at the miface of the globe by the 
annual areraps ant1 hy the different heason*: evtreiiie temperatures 

Influence o f  tenlperatnres on phenomenaof vegetation; effect of frosts; 
of altitude: liniith of different vegetations; influence of temperature on 
auinial life. 

( )Iijrc.t and hulJtli\ ibioiih of nieteorology. 

hic nirthods tn the representation or phenomena. 
*tiuouietry. 

tPUl1JP~atllrG' Of the Ye surfme and at depths; of ocean currents; 

\pel in tlifferent regions. 


